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Abstract

Aim: To assess health-related quality of life 
and sexual functions in patients who have under-
gone percutaneous cardiovascular intervention 
procedures and to determine the size and signifi-
cance of gender differences.

Methods: The study population consisted of 
patients that had undergone percutaneous cardi-
ovascular intervention procedures. The health-re-
lated quality of life was assessed with use of the 
World Health Organization Quality of Life Instru-
ment, Short Form (WHOQOL‐BREF) and sexu-
al functions were evaluated by Arizona Sexual 
Experiences (ASEX) Scale. 

Results: 426 patients who had undergone per-
cutaneous cardiovascular intervention procedures 
met the eligibility criteria for the study and agreed 
to participate. Female patients had lower scores 
of quality of life in physical (p=0.001), psycho-
logical (p=0.001), and environmental (p=0.001) 
domains than male patients. Quality of life scores 
in social domain is not statistically significantly 
different between groups (p=0.725). Of the 426 pa-
tients in the study group, 234 complained of sexual 
dysfunction as indicated by ASEX criteria. Total 
ASEX scores were significantly higher in female 
patients (p=0.001), and the gender difference for 
sexual dysfunction was significant (p=0.001) for all 
subgroup scores.

Conclusion: This study provides an important 
complement to existing knowledge of patient outco-
mes after percutaneous cardiovascular intervention 
procedures with special emphasis on gender. 

Key words: Percutaneous cardiovascular in-
tervention, health-related quality of life, sexu-
al functions, WHOQOL‐BREF, Arizona Sexual 
Experiences Scale.

Introduction

Since its introduction in the late 1970s, the 
frequency of percutaneous cardiovascular inter-
vention (PCI) has grown substantially [1]. Subjec-
tive post-operative cognitive and emotional diffi-
culties are very common after cardiac interven-
tions, with self-reported depression and anxiety 
predicting subjective complaints [2,3]. Mood dis-
orders, and in particular depression, are reported 
to be increased after PCI, although there is only 
a few studies that have focused on gender diffe-
rences associated with the quality of life (QOL) 
benefits from PCI.

There has been growing interest in QOL as a 
part of assessment of long-term outcomes in the 
last few years. The World Health Organization de-
fines QOL as ‘an individual’s perception of their 
position in life in the context of the culture and 
value systems in which they live and in relation to 
their goals, expectations, standards and concerns’ 
[4]. The subjective nature of QOL means that it 
can be conceptualized differently by different in-
dividuals and groups of people, and is influenced 
by age, gender, health status and cultural factors, 
among others [5]. It has been demonstrated that 
the risk factors for cardiovascular disease influen-
ce QOL and a reduction in exposure to these risk 
factors would imply lengthening of life and im-
proved health-related QOL in patients. Smoking, 
closely followed by high alcohol consumption and 
obesity are most responsible for the loss of QOL in 
both men and women [6]. Also, diabetes mellitus, 
hypertension and dyslipidaemia impact negatively 
on QOL in patients with cardiovascular diseases 
[7]. The general health-related quality of life was 
measured using the Quality of Life questionnaire 
of the World Health Organization in its shortened 
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version (WHOQOL-BREF) [8]. The instrument 
is one of the most frequently used questionnaires 
assessing general complaints.

Sexual dysfunction (SD) addresses alterations 
related to drive, subjective arousal, penile erecti-
on/vaginal lubrication, ability to reach orgasm and 
satisfaction with orgasm. SD and CVD appear to 
share pathogenic mechanisms by which traditio-
nal CVD risk factors, such as cigarette smoking, 
diabetes, and obesity, result in a reduction in nitric 
oxide activity [9]. The Arizona Sexual Experien-
ces Scale (ASEX) is a five-item, self-administered 
questionnaire developed to detect and follow-up 
SD for depressed patients [10]. It is a quick scale 
to administer and requires no special training in 
terms of interpretation.

Numerous studies have demonstrated differen-
ces in the use of major procedures for women and 
men. Biases in the medical system and unmea-
sured clinical factors have been cited as possible 
explanations for these differences [11]. Although 
patients’ attitudes are often important factors in 
medical decision-making, little attention has been 
devoted to these attitudes as potential mediators 
of gender differences in invasive treatments [12].

Management of patients with cardiovascular 
disease focuses on alleviation of symptoms, im-
provement in functional capacity, and alleviation 
of disease progression. Therefore, assessment of 
QOL to obtain evidence of a meaningful benefit 
from the patient’s perspective is important. The 
aims of the present study were to assess QOL and 
sexual functions in patients who have undergone 
PCI procedures and to determine the size and sig-
nificance of gender differences.

Material and Methods

Study Design
The current study was conducted at the Trakya 

University cardıology Clinic in Edirne, northwest 
Turkey.

The study population was composed of patients 
who had undergone one or more elective or urgent 
percutaneous coronary interventions; and patients 
who had undergone percutaneous pacemaker, in-
tracardiac defibrillator or biventricular intracar-
diac defibrillator device implantation during the 
last 2 years. Patients enrolled in this study did not 

have any history of prior cardiovascular disease or 
cardiovascular intervention in the 2 years before 
the study. The patients with the following criteria 
were excluded from the study: patients who had 
had PCIs during the previous 2 years, those with 
advanced stage renal failure, dialysis therapy pa-
tients, advanced stage heart failure patients who 
had been frequently hospitalized, cases with con-
genital heart disease or bleeding diathesis who 
had to donate blood or receive transfusions, obese 
patients, cases suffering from depression,cases 
under 18 years of age and over 65 years of age, 
and cases with comorbidities. The present study 
was performed in cardiology outpatient clinic of 
the University Hospital during the period starting 
from January 2012 till April 2012. 

The participants of the study (who had under-
gone PCI) were among subjects with a proper 
mental function, but without a life-threatening 
condition (requiring treatment or not) and without 
a previous diagnosis of any physciathric disease. 
After retrospective review of the medical files, 
550 eligible patients meeting the criteria menti-
oned above were requested to participate in the 
study between January 2012 and April 2012. The-
se patients were not selected according to a spe-
cific sample election technique but according to 
their clinical features and also volunteered to par-
ticipate in the study. Of 550 patients, 426 met the 
criteria mentioned above for enrollment and vo-
lunteered to participate. Of the 550 candidates, 40 
refused to participate in this study. During the pa-
tient interviews, clinical features of the cases were 
investigated and detailed again. As a result anot-
her 84 of the 550 patients were excluded because 
they were not eligible for our study. The eligible 
voluenteers, soon after their cardiac examination, 
were informed about the study, and were asked a 
couple of preliminary questions during a face to 
face interview in a private room. Thereafter, the 
questionnaire forms were filled out via asking the 
fundamental questions needed for the study. 

Prior to beginning the research, human subject 
approval was obtained from the Ethical Commit-
tee of the university and from the clinic where the 
research was conducted; informed consent was ob-
tained from all participants before beginning data 
collection.
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Outcome Parameters
A demographic questionnaire collected data 

about patients’ characteristics and medical status. 
WHOQOL-BREF questionnaire and ASEX scale 
were administered to all patients. 

The WHOQOL-BREF is an abbreviated 26-
item version of the WHOQOL-100. It contains two 
global items on overall QOL and general health, 
and four domains: Physical health domain (7 
items), Psychological domain (6 items), Social rela-
tionships domain (3 items), and Environmental do-
main (8 items). This generates a profile of domain 
scores. Each item is based on a Likert scale from 
1 to 5. The items ask the respondent “how much,” 
“how often,” “how completely,” “how good” or 
“how satisfied” she felt about different aspects the 
respondents were asked to evaluate the potential 
changes in the context of a whole-time and the last 
2 weeks in particular. The mean score of the items 
within each domain is transformed linearly to a do-
main score scaled in a positive direction from 4-20, 
such that higher scores denote higher QOL.8 The 
instrument has previously been translated into our 
language according to existing internationally ac-
cepted guidelines, and has shown satisfactory re-
sults regarding validity and reliability [13]. In the 
present survey, the scale shows a good internal con-
sistency (Cronbach α= 0.908).

Among self-rating scales for assessing sexual 
functioning, ASEX is used in this study. The main 
reason for selecting ASEX is the presence of reli-
ability and validity studies of the Turkish version 
of ASEX for medical patients [14]. The ASEX is a 
brief 5-item scale designed to assess the core ele-
ments of sexual functioning: drive, arousal, penile 
erection/vaginal lubrication, ability to reach orgasm 
and satisfaction with orgasm. The female and male 
versions of ASEX differ on the gender-specific 
question addressing erection/lubrication. Each item 
is rated with a 6-point Likert system, with lower 
scores reflecting enhanced sexual function and 
higher scores reflecting impaired sexual function. 
A total ASEX score of 19 or greater, any one item 
with an individual score of either 5 or 6, or three 
or more items with individual scores of 4 have all 
been found to be highly correlated with clinician-
diagnosed SD. An ASEX score of 4 or greater cri-
terion was used for the assessment of the presence 
of SD of individual items. These criteria applied for 

the determination of SD in this study. ASEX was 
applied by interview to all of the subjects by the 
same interviewer trained in a pilot test using the 
same questionnaire. The subjects were alone dur-
ing whole evaluation. The subjects were asked to 
answer the questions as they understood and the in-
terviewer did not make any suggestions about the 
questions. In the present survey, the scale shows a 
good internal consistency (Cronbach α= 0.967).

The present study was devised as a scale-adap-
tation trial including subjects without a history of 
cardiovascular disease who had undergone PCI. 
In other terms, the assessment of the present status 
was primarily aimed. The validity and reliability of 
the tests used in the study have been proven and 
widely accepted.

Statistical Analyses
Data were analyzed using the Statistical Package 

for Social Sciences (SPSS) software (version 19.0 
for Windows). A normal distribution of the quan-
titative data was checked using the Kolmogorov-
Smirnov test. Parametric tests were applied to data 
of normal distribution and non-parametric tests 
were applied to data of questionably normal dis-
tribution. Independent-samples t-test and Mann–
Whiney U-test were used to compare independent 
groups. Comparisons between multiple indepen-
dent groups were made by Kruskal Wallis test fol-
lowed by Mann-Whitney U test. To calculate cor-
relation coefficients Pearson’s r, and Kendall’s tau b 
were used. The distribution of categorical variables 
in both groups was compared using Pearson chi-
square, Continuity Correction, and Fisher’s exact 
tests. Data are expressed as mean±SD or median 
(interquartile range), as appropriate. Statistical sig-
nificance was assumed for p<0.05.

Results

Four hundred and twenty-six patients met 
the eligibility criteria for the study and agreed to 
participate. Of the 426 patients, 183 (43%) were 
female and 243 (57%) were male, the mean age 
of the study group was 52.02±11.60 (range 29 to 
65) years. Of the whole study group, 269 patients 
had undergone one or more than one percutane-
ous cardiovascular interventions; and 157 patients 
had undergone percutaneous pacemaker, or intra-
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cardiac defibrillator, or biventricular intracardiac 
defibrillator device implantation procedure during 
the last two years.

As for sociodemographic and clinical charac-
teristics of patients, 341 (80%) were married; 365 
(85.7%) had at least one sexual experience in the 
past week; 367 (86.1%) had lower than 8 years 
of education; 386 (85.3%) had a partner who 
had lower than 8 years of education; 82 (19.2%) 
were employed; 164 (38.7%) were laborers; 295 
(69.2%) had moderate monthly income; 367 
(86.2%) were not smoking, 387 (90.8%) were not 
using alcohol; and 330 (91.7%) stated that they 
had their partner’s psychological support during 
their treatment (Table 1). 

Four hundred and twenty-one (98.8%) had 
a health coverage; 156 (36.6%) were living and 
working in the downtown for at least five years; 
405 (95.1%) were regularly using drug for chronic 
illnesses; 345 (81%) were living in nuclear families; 
215 (50.5%) were formerly treated for cardiac dis-
eases; and 215 (50.5%) had family history for car-
diac diseases. Of the female patients 166 (90.7%) 
were in the postmenopausal period. Among them, 
17 (10%) entered menopause after hysterectomy, 
and 19 (11.4%) were taking hormone therapy. 

The marital status (p=0.001), sexual experi-
ence (p=0.001), the level of educational (p=0.001), 
partner’s educational level (p=0.008), employment 
status (p=0.001), profession (p=0.001), monthly in-
come (p=0.059), smoking habit (p=0.001), alcohol 

Table 1.  Description and comparison of demographic variables of patients according to gender
Total
n (%)

Male (n=243)
n (%)

Female (n=183)
n (%) p Value

Age (years) 62.02±11.60 
(29-85)

61.42±11.94 
(36-85)

62.81±11.11 
(29-85) 0.222

Marital status Married 341 (80%) 220 (90.5%) 121 (66.1%) 0.001Unmarried /widowed/ divorced 85 (20%) 23 (9.5%) 62 (33.9%)
Sexual experience 
(past week)

Present 365 (85.7%) 230 (94.7%) 135 (73.8%) 0.001Absent 61 (14.3%) 13 (5.3%) 48 (26.2%)

Educational level 
(highest level)

Primary school 334 (78.4%) 175 (72%) 159 (86.9%)

0.001Secondary school 33 (7.7%) 27 (11.1%) 6 (3.3%)
High school 40 (9.4%) 26 (10.7%) 14 (7.7%)
University degree or similar 19 (4.5%) 15 (6.2%) 4 (2.2%)

Partner’s 
educational level 
(highest level)

Primary school 261 (76.5%) 176 (80.0%) 85 (70.2%)

0.008Secondary school 30 (8.8%) 11 (5.0%) 19 (15.7%)
High school 36 (10.6%) 25 (11.4%) 11 (9.1%)
University degree or similar 14 (4.1%) 8 (3.6%) 6 (5.0%)

Employment 
status

Employment 82 (19.2%) 72 (29.6%) 10 (5.5%) 0.001Housewife /househusband/ retired 344 (80.8%) 171 (70.4%) 173 (94.5%)

Profession

Office holder 68 (16.1%) 53 (21.9%) 15 (8.2%)

0.001Laborer 164 (38.7%) 152 (63.1%) 12 (6.6%)
Farmer 35 (8.3%) 33 (13.7%) 2 (1.1%)
Housewife 157 (37%) 3 (1.2%) 154 (84.2%)

Monthly income
High 61 (14.3%) 43 (17.7%) 18 (9.8%)

0.059Moderate 295 (69.2%) 164 (67.5%) 131 (71.6%)
Low 70 (16.4%) 36 (14.8%) 34 (18.6%)

Smoking Absent 367 (86.2%) 197 (81.1%) 170 (92.9%) 0.001Present 59 (13.8%) 46 (18.9%) 13 (7.1%)

Alcohol Absent 387 (90.8%) 205 (84.4%) 181 (99.5%) 0.001Present 39 (9.2%) 38 (15.6%) 1 (0.5%)
Partner’s psycho-
logical support

Present 330 (91.7%) 212 (95.9%) 118 (84.9%) 0.001Absent 30 (91.7%) 9 (4.1%) 21 (15.1%)
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use (p=0.001), and partner’s psychological sup-
port (p=0.001) were significantly different between 
male and female patients (Table 1). The mean age 
(p=0.222); health coverage status (p=0.656); place 
of residence and work (p=0.787); drug use for 
chronic illnesses (p=0.361); family type (p=0.959); 
former cardiac diseases (p=0.644); and family his-
tory for cardiac diseases (p=0.341) were not signifi-
cantly different between male and female patients.

The mean scores of the study group and mean 
scores according to gender on the different domains 
are shown in Table 2. Female patients had lower 
scores of quality of life in physical (p=0.001), psy-
chological (p=0.001), and environmental (p=0.001) 
domains than male patients. Quality of life scores in 
social domain is not statistically significantly differ-
ent between groups (p=0.725) (Figure 1). In female 
patients, strong correlation was determined between 
significantly affected QOL domains and age (r=-
0.313, p=0.001), partner’s age (r=-0.362, p=0.001), 
monthly income (r=0.268, p=0.001). Similarly, in 
male patients, strong correlation was determined 
between QOL domains and same parameters such 
as age (r=-0.133, p=0.003), partner’s age (r=-0.185, 
p=0.001), monthly income (r=0.367, p=0.001).

Of 426 patients, 234 (54.9%) complained of 
SD as indicated by ASEX criteria. Of 234 patients, 
126 (53.8%) were male, and 108 (46.2%) were fe-
male (Figure 2). 

Figure 1.  The mean of each WHOQOL-BREF 
domain in male and female patients

Total ASEX scores were significantly higher 
in female patients (p=0.001), and the gender dif-
ference for SD was significant (p=0.001). When 
ASEX scores of each gender were compared; 
ASEX-1 (sexual drive), ASEX-2 (sexual arousal), 
ASEX-3 (erection/lubrication), ASEX-4 (ability 
to reach orgasm), and ASEX-5 (satisfaction with 
orgasm) subscores in the female patients were 
found to be significantly higher than those in the 
male patients (Table 3) (Figure 3). Analyses of 
correlations between demographic variables and 
SD in female patients revealed significant correla-
tions with employment status (p=001), with level 
of education (p=0.001), with partner’s level of ed-
ucation (p=0.002), with profession (p=0.026), and 

Table 2.  Comparison of World Health Organization Quality of Life–Brief Form scores on Physical, 
Psychological, Social Relationship and Environmental domains among patients according to gender

WHOQOL subscales Total
(mean±SD) (range)

Male (n=243)
(mean±SD) (range)

Female (n=183)
(mean±SD) (range) p Value

Physical 13.81±2.87 (5.71-20.00) 14.67±2.58 (5.71-19.43) 12.66±2.86 (5.71-20.00) 0.001
Psychological 14.00±2.30 (5.33-20.00) 14.84±1.90 (8.00-20.00) 12.89±2.31 (5.33-17.33) 0.001
Social 14.15±2.61 (5.33-21.33) 14.19±2.34 (6.67-21.33) 14.10±2.93 (5.33-21.33) 0.725
Environmental 13.86±1.96 (6.00-19.50) 14.21±1.81 (8.00-19.50) 13.39±2.05 (6.00-19.00) 0.001

Table 3.  Comparison of total and subscores of Arizona Sexual Experiences scale scores in male and 
female patients

Male (n=243)
(mean±SD)

Female (n=183)
(mean±SD) p Value

ASEX-1 (sexual drive) 3.426±1.325 4.282±1.238 0.001
ASEX-2 (sexual arousal) 3.526±1.269 4.422±1.284 0.001
ASEX-3 (erection/lubrication) 3.735±1.296 4.600±1.247 0.001
ASEX-4 (ability to reach orgasm) 3.609±1.339 4.763±1.235 0.001
ASEX-5 (satisfaction with orgasm) 3.621±1.345 4.822±1.338 0.001

SD= Standard deviation; ASEX= Arizona Sexual Experiences Scale
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with monthly income (p=0.009). In male patients 
SD correlated with employment status (p=001), 
with level of education (p=0.001), with smoking 
(p=0.001), with alcohol use (p=0.003), and with 
partner’s psychological support (p=0.044). The 
most frequent complaints were problems with 
erection in male patients, while reaching and satis-
faction with orgasm in female patients (Figure 3). 

Figure 2.  Sexual dysfunction and its distribution 
in male and female patients

Figure 3.  Sexual dysfunction and its types in 
male and female patients (A total ASEX score of 
19 or greater, any one item with an individual 
score of either 5 or 6, or three or more items with 
individual scores of 4 criteria were used for the 
assessment of the presence of SD. An ASEX score 
of 4 or greater criterion was used for the asse-
ssment of the presence of SD of individual items).

Discussion

This is one of the few studies, which investigates 
QOL and SD in patients who had undergone PCI. 
Furthermore, being the first study conducted on 
Turkish population, it answers the need for repli-

cating such studies in different cultures. Our data 
underline that impaired QOL and SD in patients 
who had undergone PCI particularly occurs in fe-
male patients as worsened physical, psychological, 
and environmental domains in QOL; and reduced 
sexual drive, sexual arousal, lubrication, ability to 
reach orgasm, and satisfaction with orgasm. 

Modern treatments, such as PCI, should focus 
not only on improving life expectancy, symptoms 
and functional status, but also on several aspects 
of QOL. An improvement in QOL is considered 
to be important as a primary outcome and in the 
determination of therapeutic benefit [15]. Still, re-
sults from QOL studies have not yet been brought 
to the forefront of this crucial discussion. One 
reason may be that differences in QOL scores 
can be difficult to interpret for clinicians and de-
cision makers not familiar with QOL scales and 
line of research. A consideration of both the sta-
tistical and clinical significance of differences in 
QOL may prove to be valuable. Interpretation of 
QOL scores may also be enhanced by comparing 
the scores of a study population with those of a 
reference population. Although many investiga-
tors have described the impact of PCI on patient 
health status, only a few studies have examined 
which patient characteristics are most strongly as-
sociated with the quality-of-life benefits from PCI. 
In comparative studies, it has been reported that 
female MI survivors have physical, social, and 
medical disadvantages compared to their male 
counterparts [16,17]. Furthermore, several studies 
have reported lower QOL in female MI patients 
than in male MI patients [18,19].

In this study, we found that the men’s scores 
were significantly higher than the women’s in all 
four components of QOL. According to Dias et al., 
men had a better perception of QOL than women, 
while women more frequently had a below-median 
physical score [20]. In their study, female gender 
was a main independent predictor of both physical 
and psychological components of QOL in patients 
with acute coronary syndrome [20]. In another 
study, it was indicated that women had more physi-
cal, social and psychological dysfunction, and poor-
er overall health than men [21]. Rankin et al. found 
that women had more in-hospital complications, 
cardiac dysfunction and mortality than men [22]. 
Other studies have reported that men had improved 
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outcomes over women [23]. However, more recent 
studies have reported that long-term outcomes for 
men and women were similar [24].

Although female patients showed significant 
differences on physical, psychological, and en-
vironmental health domains, overall these differ-
ences did not affect their state of mind or relation-
ship with other people in a negative way (social 
domain). In the present study, female population 
have comparable levels of self-esteem, satisfaction 
with their personal relations, and social support re-
ceived to those of the general female population. 
However, this is not true for satisfaction with sex-
ual activity (Table 3). Although research on sexual 
activity following cardiac interventions is rather 
scarce, the existing research base suggests that 
PCI causes uncertainty and reduced libido [25]. 
Notably, most research has been focused on male 
erectile dysfunction; females with cardiovascular 
diseases have rarely been investigated.

Our data underline that SD particularly occurs 
in female patients as reduced sexual arousal, lu-
brication, ability to reach orgasm, and satisfaction 
with orgasm. These results are supported by previ-
ous research which reported more decrease in li-
bido and dissatisfaction with sexual relationships 
in female patients compared to controls [26]. Con-
versely, some studies reported a higher frequency 
of sexual problems in male patients [27]. Possibly, 
in those studies, female patients were less willing 
to report on sexuality, or did not engage in sexual 
activities as frequently as men did. In our study, 
female interviewer might have facilitated female 
patients in terms of verbalizing their sexual prob-
lems or impeded male patients. Nevertheless, 
there are similar studies suggesting more frequent 
SD (like difficulties with arousal and reaching or-
gasm, low sexual desire and decreased libido) in 
female patients [26,28].

The patient group evaluated in our study con-
sisted of patients who had had serious heart at-
tacks or survived sudden cardiac death or suffered 
from serious chest pains, and those presented with 
heart failure or syncope, malaise or experienced 
severe cardiac trauma. Fear of death and feeling of 
distress are major complaints of these patients. In 
this patient group feelings, and concerns related to 
possible recurrence of similar complaints follow-
ing intervention persist for a long time leading to 

deterioration of patients’ quality of life. Besides, 
after these procedures intensive drug therapy has 
been instituted for these patients, and treatment-
related problems such as excessive weight gain, 
decrease in insulin sensitivity, and diabetes, hypo-
tension, labour loss, fatigue, and malaise, depres-
sion, insomnia, nightmares, and bleeding second-
ary to antiaggregant therapy might emerge [29]. 
The patients involving patients. After cardiovas-
cular interventions, intense drug therapy was ad-
ministered to these patients. These drugs consist 
of antitrombotic antiiscemic antitrombositer and 
antihypertension drugs. Especially the use of beta 
adrenerjik receptor blocking agents leads to vario-
us adverse effects such as weight gain, fatigue, and 
erectile dysfunction. Beta adrenergic blockers can 
lead to a decrease of 15% in cardiac performance. 
Erectile dysfunction is usually an age related ad-
verse effect of beta adrenergic receptor blockers 
and was observed in 10-15% of the patients. All 
of these adverse effects influence the QOL unfa-
vourably. Erectile dysfunction is also a frequently 
observed side effect which was seen very often in 
young and middle-aged men. This adverse effect 
mostly requires cessation of the drug therapy [30]. 

In addition to all these side effects, restenosis, 
and occlusion of the intervened vessel, and pace-
maker dysfunction, chest pain, and shortness of 
breath restricting ambulation of the patient might 
cause frequent rehospitalizations. In conclusion, 
occasionally, procedures performed on patients 
and resultant prescription of intensive drug thera-
pies might lead to the deterioration of quality of 
lives of the patients in the medium-, and long-term 
in addition to emergence of severe adverse effects 
with fatal outcomes.

Several potential limitations of this study should 
be considered. Firstly, this was a single-center 
study, and it is possible that unique characteris-
tics of the patients, the physicians, or the institu-
tion will limit the generalizability of these results. 
Further research should examine predictors of 
quality-of-life improvement in larger, multicenter 
studies. Second limitation is the study’s retrospec-
tive design leading to the absence of pre-treatment 
QOL scores. Third limitation is the absence of a 
disease-specific questionnaire. Fourth limitation is 
the large span of age of patients. Totally, 90.7% of 
the women included in the study were postmeno-



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2291

pausal, of whom 11.4% were taking hormone re-
placement therapy, which could affect the quality 
of sexual life. Besides, older people tend to have 
poorer quality of life.

Conclusions

In conclusion, this study provides an impor-
tant complement to existing knowledge of patient 
outcomes after PCI with special emphasis on gen-
der. Furthermore, results obtained from this study 
provide an important step toward understanding 
the different effects of PCI on QOL and SD ac-
cording to gender. It is hoped that this information 
will allow clinicians to prospectively understand 
the degree of postprocedural benefit patients are 
likely to experience, thereby supporting medical 
decision-making and augmenting physicians’ and 
nurses ability to convey anticipated benefits to pa-
tients from different sexes.
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Abstract

The purpose was a study on isolation of Strep-
tomyces from soil and their evaluation for produc-
tion of bioactive compounds. The isolated strains 
with potent activity for the production were iden-
tified and verified using Api kit (bioMerieux) and 
16SrRNA gene sequencing. Optimization of cultu-
re conditions was carried out at different tempera-
tures, pHs and carbon-nitrogen sources. In addition, 
the growth phase of production and antimicrobial 
spectrum of the compounds were determined and 
then structure of the bioactive compounds was 
analyzed by nuclear magnetic resonance (NMR).

Out of 80 Streptomyces isolates, two strains exhi-
bited potent activity against pathogenic bacteria. 
These promising strains were recognized as Strep-
tomyces labedae and Streptomyces luteogriseus. 
Optimal temperature, pH and C, N-sources for the 
bioactive production were 25°C, 8 and glucose, mal-
tose and yeast extract respectively. Furthermore, sta-
tionary phase was determined as the best production 
phase for both strains. Although Entrobacter aeroge-
nes, Bacillus cereus  and Aspergillus niger were sen-
sitive and Shigella dysenteriae, Pseudomonas aeru-
ginosa and  Listeria monocytogenes were resistant to 
both bioactive compounds, different antimicrobial 
activities were observed against Klebsiella pneumo-
nia, Salmonella typhi, Corynebacterium glutami-
cum, Staphylococcus aureus and  Candida albicans.

1H and 13C NMR spectroscopy of the bioac-
tive compounds exhibited straight chains with ke-
tone, amide and alcohol groups in their structures. 
In general, our finding confirmed production of 
bioactive compound by soil Streptomyces and the 
bioactive products of these strains recommend for 
further investigation.

Key words: Streptomyces, bioactive compound, 
Soil.

Introduction

The genus Streptomyces includes gram-positive 
filamentous bacteria with high level G+C content 
(Ningthoujam et al., 2009;  Shouvik et al., 2012). 
These bacteria are aerobic and predominantly live 
in soil and water as microflora (Dehnad et al., 
2010). Streptomyces are usually characterized for 
producing secondary metabolites such as antibio-
tics and enzymes (Lam, 2006). Nowadays, more 
than 7000 compounds produced by Streptomyces 
have been identified, which most of them are se-
condary metabolites (Berdy, 2005).

Secondary metabolites often produce by bacte-
ria during bacterial growth at the stationary pha-
se. Indeed, exhaustion of a nutrient such as car-
bon nitrogen/phosphate and increasing the waste 
in the bacterial environments generate signals for 
production of secondary metabolites (Bibb, 2005). 
Biological Industry currently has focused on pro-
duction of bioactive secondary metabolites and 
their exploitation special from soil Streptomyces. 
On the other hand, existence of high frequency of 
antibiotic resistant bacteria culminated in demand 
for the novel antimicrobial agents (Bharti et al., 
2010). Hence, many researchers have begun inve-
stigating on these bacteria in order to achieve new 
antimicrobial compounds.

Recently, isolation of bioactive producing 
Streptomyces from different geographical areas 
considered special field for investigation in order 
to obtain the new remedy for treatment of the pati-
ents. In this regard Streptomyces have been isolated 
from different areas and evaluated for production 
of the new antimicrobial compounds. The results 
obtained from their studies exhibited detection of 
different species of  Streptomyces as well as vario-
us kinds of bioactive compounds(Dhanasekaran 
et al., 2009; Dhananjeyan et al., 2010; Emerson 
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de Lima Procópio et al., 2012; Ibrahim Mabrouk, 
2012). Hence, nowadays several talents have been 
done to introduce the new bioactive compounds 
in order to eliminate the rate of antibiotic resistant 
bacteria. The present study was undertaken to sur-
vey on isolation of soil origin Streptomyces from 
our geographical areas and the evaluation of their 
antimicrobial compounds.    

Materials and methods

Sample collection and pretreatment
In total, 300 soil samples were collected from 

various areas in the north, center and south of Iran. 
Each sample was taken from profoundness of 10-
15 cm. Then the samples were air-dried and pre-
pared. For isolation of  Streptomyces, one gram of  
each prepared soils was dissolved in 99 ml sterile 
distilled water and kept in an shaker at 150 rpm 
for 30 min. Then, the samples were full cultured 
on the Trypticase soy agar plates and incubated at 
28-300 C for 5-6 days (Ningthoujam  et al., 2009).

Screening and Identification of bioactive 
Streptomyces
Preliminary identification of Streptomyces iso-

lates was carried out by the colony characteristics, 
type of areal hyphae, growth of vegetative hyphae, 
fragmentation pattern and spore formation. After 
the initial identification of the isolated Strepto-
myces, productions of antimicrobial metabolites 
were evaluated by using the Agar Well Diffusion 
method. Each pure sample was cultured in TSB 
and shaked in an orbital shaker at 25-30oC with 
150 rpm for 48-72 h. The broth was centrifuged at 
10,000 rpm for 10 min and filtered by Whatman 
No.1 paper. The antimicrobial activity of the fil-
trate was assayed against Escherichia coli (PTCC 
1330), Pseudomonas aeruginosa (PTCC 1074), 
Bacillus cereus (PTCC 1015), Staphylococcus au-
reus (PTCC 1112) and Aspergillus niger (PTCC 
5012) using Muller Hinton Agar (MHA) (Vimal 
et al., 2009; Bharti et al., 2010).

To perform the experiment each bacterium was 
fully cultured on MHA, then wells were made in 
the medium using sharp borer. Afterward 100 µl 
of the supernatant was added to each well and the 
plates were incubated at 37oC for 24 h. Subse-
quently a zone of inhibiting growth considered the 

antimicrobial effect of the metabolite and the size 
was measured and recorded (Voravuthikunchai et 
al., 2006).

Identification and authentication of bioactive 
producing Streptomyces
Out of five Streptomyces isolates, two strains 

showed potent activity in production of antimi-
crobial metabolites. These strains were subjected 
for phenotypic and molecular identification. Phe-
notypic identification was carried out using cata-
lase, oxidase, nitrate, oxidative / fermentative tests 
and APi coryne kit (bioMerieux). In addition au-
thentication of the bioactive strains was done by 
16SrRNA gene DNA sequencing. To perform the 
experiment DNA extraction was carried out us-
ing DNA PCR kit (Roche-Germany). Then the 
purity of extracted DNA was assessed by absor-
bance at 260 and 280 nm.  The extracted DNA 
with ratio (260/280nm) of 1.9≤ corresponding to 
121 μg DNA ml –1 .was used for Polymerase Chain 
Reaction (PCR). Amplification of 16SrRNA 
gene was performed using Forward and Reverse 
primers with sequences of 5’-CAACGAGCG-
CAACCCT-3’   and 5’- GGTTACCTTGTTAC-
GACTT -3’ respectively. Each reaction tube 
was containing 14.5 µl of water (Sigma Aldrich 
Company Ltd.), 2.5 µl of 10×PCR buffer (Cina-
gen-Iran), 1 µl of each forward and reverse PCR 
primers, 1 µl of a 10 mM dNTPs (Cinagen-Iran), 
0.5 µl of Smar taq polymerase (cinagen-Iran), 1 
µl of 50mM MgCl2 (cinagen-Iran) and 5 µl of 
DNA template. PCR conditions of thermocycler  
(Cleaver, England) were as follows: 95°C for 3 
min, followed by 35 cycles of 95°C for 60 s, 56°C 
for 45 s, and 72°C for 60 s, with a final extension 
at 72°C for 5 min and storage at 4°C. All the PCR 
products were run on a 1.5% (w/v) agarose gel. 
PCR products were electrophoresed at 75V for 20 
min and then  DNA bands were virtualized after 
staining with ethidium bromide. Finally the PCR 
products  with pure DNA bands have been sent 
to Macrogen in South Korea (http://www.macro-
gen.com/) for DNA sequencing. The 16S rRNA 
sequenced data were subjected to BLAST analysis 
(http://www.ncbi.nlm.nih.gov/BLAST/) to identi-
fy each respective 16S rRNA gene amplicon. 
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Separation of bioactive compounds by 
different solvents
The experiment was carried out by cultivation of 

the strains in Trypticase soy broth and incubated in a 
shaker incubator at 150 rpm at 25-30oC for 48-72 h. 
After three days the broth was centrifuged at 10,000 
rpm for 10 min. Then the mycelia biomass was se-
parated by filter paper Whatman No.1 (Bharti et al., 
2010). The extraction of antimicrobial metabolites 
was done using different solvents viz., ethyl aceta-
te, chloroform, acetone and ethanol. The solvents 
separately were added to the filtered supernatants 
in 1:1 proportion, and mixed by homogenizer for 
45 min. The solvents were centrifuged at 5000 rpm 
for 15 min and the solvent parts were evaporated at 
70 and 80 0C after separation of their aqueous pha-
se. The dark, brown and gummy compounds that 
obtained were subjected for determination of anti-
microbial activities (Augustine et al., 2005; Dehnad 
et al., 2010).

Culture Optimization 
Culture optimization for maximum production 

of antimicrobial metabolites was carried out by 
changing temperatures, pHs, carbon and nitrogen 
sources.

To perform the tests, isolated Streptomyces 
were inoculated into the TSB and incubated at 
temperatures of 25, 30, 35 and 40o C for 72 h. 
Then 100 µl of each supernatant (centrifugation at 
10000rpm, 20 minutes) was added into the wells 
on the Muller Hinton agar seeded by Bacillus ce-
reus (PTCC1015), and incubated at 37o C. After 
24h, the effect of temperatures on bioactive com-
pound production was determined based on the 
size of inhibition growth zone.

To determine the best functional pH, the pH of 
TSB was adjusted at 5, 6, 7 and 8. Then the bac-
teria were separately inoculated and incubated at 
27o C. After 72h, 100 µl of each supernatant (cen-
trifugation at 10000rpm, 20 minutes) was added 
into the wells on the Muller Hinton agar seeded 
by with Bacillus cereus PTCC1015 and incubated 
at 37o C. After 24h, the effect of pH on bioactive 
compound production was determined based on 
the size of inhibition growth zone.

To determine the best carbon and nitrogen sour-
ces glucose, lactose, maltose, sucrose, fructose, 
starch, glycerol, peptone, yeast extract and trypton 

were separately sterilized and added into the TSB 
with 1% concentration. Then, Streptomyces isolates 
were inoculated to the medium and incubated in 
shaker incubator at 150 rpm,  25-300C  for 48-72 h. 
Then handy carbon and nitrogen sources were se-
lected on the basis of the inhibition growth zone, as 
mentioned above (Saurav and Kannabiran,  2010)

Arbitrary Units (AU) of bioactive compounds
To determine AU, various dilutions 1-2, 1-4, 

1-8, 1-16, 1-32, 1-64, 1-128 and 1-256  were made from 
each bioactive compound. Then 100 µl of each di-
lution was poured into the well the wells on the 
Muller Hinton agar seeded by with Bacillus ce-
reus PTCC1015. The plates were incubated at 37 
°C for 24 hrs.  Arbitrary Unit of each metabolite 
was determined by reciprocal of highest dilution 
exhibiting antimicrobial effect (Voravuthikunchai 
et al., 2006).

Determination of the phase of bioactive 
compounds  production   
To obtain the phase of bioactive compound 

production, the strains separately inoculated in 
TSB and incubated in a shaker incubator at 150 
rpm 25-30ºC, for 48-72 h. Then optical density 
(OD) of the broth was determined at 620 nm every 
12 h. At the same time antimicrobial activities of 
each sample was determined as explained above 
(Moshafi et al., 2011).

Determination of Antimicrbial Spectrum of 
metabolites against pathogenic microbes
Antimicrobial spectrum of bioactive com-

pounds was assessed against  pathogenic or-
ganisms viz., Escherichia coli(PTCC 1330), 
Entrobacter aerogenes (PTCC 1221), Pseu-
domonas aeruginosa(PTCC 1074), Klebsiella 
pneumoniae(PTCC 1053), Bacillus cereus(PTCC 
1015), Listeria monocytogenes (PTCC 1298), Sal-
monella typhi(PTCC 1609), Shigella dysenteriae( 
PTCC 1188), Corynebacterium glutamicum (PTCC 
1532), Staphylococcus aureus(PTCC 1112), Candi-
da albicans(PTCC 5027), Aspergillus niger(PTCC 
5012), Cladosporium sp.(PTCC 5202), Penicillium 
sp.(PTCC 5251), Rhizopus oryzae(PTCC 5174) 
and  Mocur hiemalis(PTCC 5292)  were used. To 
perform the test, each bioassay strain was fully cul-
tivated on Mueller Hinton agar and two wells were 
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made in the plate agar using sterile sharp borer. 
Then, 100 µl of purified antimicrobial metabolites 
were separately added into each well and the plate 
was incubated at 37°C. After 24h, the size of inhi-
bition growth zone was measured and considered 
antimicrobial activity of the compound. All experi-
ments were carried out in three replicates.

Nuclear magnetic resonance analysis of the 
metabolites 
Three and ten milliliters of the pure antimicro-

bial metabolites were subjected for 1HNMR and 
13CNMR (300 MHz, Brucker Biospin, Switzer-
land). The metabolites dissolved in 3 ml of Ace-
tone and analyzed by nuclear magnetic resonance 
(NMR) (Augustine et al., 2005). 

 Results 

Isolation of bioactive Streptomyces 
In Total 80 strains of Streptomyces were iso-

lated and assessed for the production of bioactive 
compounds. Out of all, two strains could produce 
compounds and tested against bioassay strains 
of Escherichia coli, Pseudomonas aeruginosa, 
Staphylococcus aureus, Bacillus cereus and Asper-
gillus niger. As showed in Table 2 Bacillus cereus 
and Aspergillus niger were sensitive to both com-
pounds, however Pseudomonas aeruginosa was 
resistant to them. Furthermore, different responses 
of compounds were observed against Escherichia 
coli and Staphylococcus aureus. Escherichia coli 
and Staphylococcus aureus were sensitive to the 
metabolites produced by isolated strains of No. 1 
and No. 2 respectively. 
Table 1.  Antimicrobial activity of the compounds 
produced by Streptomyces isolates

Inhibition Zone Diameter (mm) of metabolites

Microorganisms
Produced by strains

No1 No2

Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus
Bacillus cereus
Aspergillus niger

10
-
-

14
14

-*
-

20
15
12

*, no zone

Identification of bioactive producing 
Streptomyces
The results obtained from phenotypic identi-

fication of the isolates illustrated that antimicro-
bial producing bacteria were Streptomyces spp.  
However, Alignment analysis of  16SrRNA genes 
of the  bacterial strains exhibited 94% and 98% 
identical to Streptomyces labedae  (No1)with ac-
cession number gb|JQ738392.1| and Streptomy-
ces luteogriseus (No2)with accession number  
gb|GQ985454.1|respectively. Colony characters 
and the cell properties of Streptomyces isolates are 
shown in plate 1.

   

No.1

No.2
Figure 1. Macroscopic and microscopic properti-
es of bioactive producing Streptomyces isolates.

Extraction of the bioactive compounds by 
different solvents
The result obtained from extraction of the bio-

active compounds by different solvents indicated 
that out of  all solvents acetone follow by ethyl 
acetate, chloroform and ethanol were respectively 
the best solvents for extraction of the compounds 
produced by Streptomyces labedae and Strepto-
myces luteogriseus. 

Optimization of bioactive compounds 
production
The results obtained from optimization of bi-

oactive compound production by the isolated stra-
ins showed that the best temperature and pH for 
the production was 25 °C and neutral to slightly 
alkaline for both strains. However maltose and 



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2297

yeast extract and glucose, maltose and yeast ex-
tract were preferred for the production of bioac-
tive compounds by  Streptomyces labedae, and  
Streptomyces luteogriseus respectively (Tables 3 
and 4). Arbitrary Units obtained for both bioactive 
compounds were 128 AU.

Production of bioactive compounds at 
different growth phases of Streptomyces 
isolates
The results obtained from the production of bio-

active compounds during growth of Streptomyces 
labedae and Streptomyces luteogriseus indicated 
that the production of the compounds was started 
on 60th hours and reach to maximum level on 84th 
of the bacterial growth. Hence, stationary phase 
considered a phase of production and the com-
pounds as  secondary metabolites (Figure 1). Figure 2. Growth curves and its relations with 

antimicrobial metabolites production 

Table 2.  Effect of different pHs and temperatures on the bioactive compound production by Strep-
tomyces isolates

Inhibition zone diameter (mm) of metabolites at
Isolated
Strains

pHs Temperature
5 6 7 8 25 30 35

Streptomyces labedae - * 10 14 15 14 15 -
Streptomyces luteogriseus - 11 15 15 15 15 -

*, no zone

Table 3.  Effect of different carbon and nitrogen sources on the bioactive compound production by Strep-
tomyces isolates

Inhibition zone diameter (mm) of metabolites in present of
Isolated
Strains

Carbon Nitrogen 
glucose lactose maltose sucrose fructose starch glycerol peptone yeast extract trypton

Streptomyces 
labedae
Streptomyces 
luteogriseus

16

19

15

17

17

19

16

18

14

16

16

16

14

16

14

17

17

19

14

15

Table 4.  Antimicrobial spectrum of the metabolites produced by Streptomyces against pathogenic 
microorganisms

inhibition zone diameter (mm) of metabolites produced by
Pathogenic  microorgamisms Streptomyces labedae Streptomyces luteogriseu

Entrobacter aerogenes 12 10
    Klebsiella pneumonia *- 10         
     Salmonella typhi - 12      
     Shigella dysenteriae - - 
     Listeria monocytogenes - - 
     Corynebacterium glutamicum - 11
     Candida albicans 17 - 

*, Resistant
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Antimicrbial Spectrum of the bioactive 
compounds against pathogenic microbes
The result obtained from antimicrobial spec-

trum of the metabolites produced by Streptomyces 
labedae and Streptomyces luteogriseus illustrated 
that Entrobacter aerogenes was sensitive and Lis-
teria monocytogenes and Shigella dysenteriae 
were resistant to the both compounds. In addition, 
Candida albicans and Corynebacterium glutami-
cum, Klebsiella pneumoniae and Salmonella typhi 
showed sensitive character to the bioactive com-
pounds produced by  Streptomyces labedae and 
Streptomyces luteogriseus respectively (table 5).

Structural analysis of the bioactive 
compounds produced by Streptomyces 
labedae and Streptomyces luteogriseus
1H NMR (500 MHz) spectrum of the bioactive 

compound produced by Streptomyces labedae in 
acetone has large peaks in the regions 1,3, 2.08, 2.82  
and small peaks in regions 0.9 and 3 to 8. Major 

peaks probably indicates existence of HO-CH- and 
–C= CH- protons in the structure of the compound. 
Regarding to The 13C NMR (300 MHz) showed 
-C-NO2 at region 80 and -C=C- group at regions 15 
to 45 ppm.  Therefore, based on foregoing data for-
mula of the compound probably is C12H19O5N2 
with an amide and two alcohol groups.  

The results obtained from 1H NMR spectrum 
of the bioactive compound produced by Strepto-
myces luteogriseus in acetone indicated that large 
peaks were observed in regions 2.08, 2.09 and 2.8, 
2.9. small peaks were observed in regions 0.9, 
1.2, 1.3, 2.6 and 2.9. Major peaks probably indi-
cates  –C= CH- , HO-CH-  and CH-OR protons. 
13C NMR showed two major peaks in regions 
29 and 205 ppm and probably indicates -C-NO2 
and   R2C=O respectively Therefore, based on 
foregoing data formula of the compound probably 
is C11H14O4N with one Keton and three double 
bonds groups (Figure 2 and 3).

      
(a)                                                                                           (b)

Figure 3. 1H (a)and 13C (b)NMR (300 MHz) spectrum of the metabolite produced by Streptomyces 
labedae

      
(a)                                                                                      (b)

Figure 4.  1H (a) and 13C (b) NMR (500 MHz) spectrum of the metabolite produced by Streptomyces 
luteogriseus
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Discussion

Nowadays several antibiotics have been re-
commended for decreasing the rate of occurrence 
of antibiotic-resistant bacteria.  In this regard phar-
maceutical industries made attempts to introduce 
the new sources of antimicrobial components with 
potent activity against pathogenic bacteria, viruses 
and etc (Dehnad et al., 2010; Mageshwaran  et al., 
2011; Gontang  et al., 2007). Successful discoveries 
in this area were shown a reasonable strategy for 
the isolation and characterization of bacteria with 
high level of bioactive compound production (Ba-
sik et al., 2003). Out of all bacteria, Streptomyces 
were a special target bacteria  in drug industries be-
cause of their ability to produce a variety of bioac-
tive compounds (Eccleston et al., 2008; Watanabe 
et al., 2003).  Many reports confirmed isolation of 
the bioactive compound producing strains belon-
ging to the genus Streptomyces from Thailand ,  
Jordan,  Egypt and (Bull et al., 2000; Saadoun  and  
Gharaibeh, 2003). Although Streptomyces have 
been recognized as the potential antibiotic produ-
cer bacteria, the type of their bioactive compounds 
could be depended on the environment factors and 
the geographical areas. For instance, Streptomyces 
isolates from Australian coastal zone could produce 
aromatic polycyclic compounds with antibacterial 
activity against gram-positive and negative bac-
teria (Eccleston et al., 2008). Several investigates 
in India, Africa and Myanmar exhibiting different 
antimicrobial spectrum of the bioactive compounds 
produced by Streptomyces isolates against pathoge-
nic bacteria (Ningthoujam  et al., 2009). 

The results obtained from our study indicated 
that out of 80 strains of indigenous Streptomyces, 
two strains had potent activity for production of 
bioactive compounds. Phenotypic and molecular 
identification of the isolates recognized them as 
Streptomyces labedae and Streptomyces luteogrise-
us. Optimal temperature, pH and C, N-sources for 
growth of these strains were 25°C, 8 and glucose, 
maltose and yeast extract respectively. Concerning 
to the growth phase of production, stationary phase 
was recognized as a major the production phase and 
acetone was a superior solvent. Therefore based on 
foregoing evidence the bioactive compounds pro-
duced by these bacteria were secondary metabolites 
and considered as antibiotics. 

 In addition 1H and 13C NMR analysis of the 
bioactive compounds exhibited straight chains 
with different groups of ketone, amide and alco-
hol. However varied responses of the compounds 
against pathogenic microorganisms might be re-
lated to different chemical groups, which are 
linked to their straight chains.   
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Abstract

Background: Arterial stiffness which is an 
indicator of atherosclerosis is an important risk 
factor for cardiovascular morbidity and mortality. 
End stage renal disease (ESRD) increases arterial 
stiffness. We aimed to compare arterial stiffness 
among ESRD patients treated with hemodialysis 
(HD) or peritoneal dialysis (PD).

Method: The study included 55 patients trea-
ted with hemodialysis (n: 25) and peritoneal di-
alysis (n: 30). Arterial stiffness was determined 
by aortic strain, dystensibility and aorta-femoral 
pulse-wave propagation velocity.

Results: Diabetes mellitus (%32 versus 10%) 
and hypertension (%60 vs %36.7) were found si-
gnificantly more frequent in HD patients. Howe-
ver total cholesterol (203.9 ± 59.3 versus 162.0 ± 
43.7; p=0.005), low-density lipoprotein (118.3 ± 
38.9 versus 95.4 ± 31.1; p=0.021) and triglyceri-
de (258.7 ± 200.8 versus 174.2 ± 76.0; p=0.050) 
levels were significantly higher in PD patients. 
Aortic strain (8.72 ± 4.17 versus 9.65 ± 5.54; 
p=0.478), dystensibility (0.39 ± 0.21 versus 0.45 
± 0.26; p=0.329) and PWPV (13.7 ± 0.41 versus 
12.9±0.47; p=0.512) were not significantly diffe-
rent between HD and PD patients.

Conclusion: There was no significant differen-
ce between HD and PD patients in view of arterial 
stiffness.

Key words: Arterial stiffness, atherosclerosis, 
hemodialysis, peritoneal dialysis.

Introduction

Cardiovascular diseases are the major cause of 
morbidity and mortality in patients with End-stage 

renal disease (ESRD) [1]. The increase in cardio-
vascular disease (CVD) among ESRD patients is 
not related only with traditional risk factors, but 
also can be related with conditions such as hy-
pertension dependent to chronic hypervolemia, 
anemia, of the calcium-phosphor metabolism, 
hypercatabolism, hyper homocysteinemia and 
chronic micro-inflammatory disorder related with 
increased oxidative stress which are characteristic 
for uremia[2]. The cardiovascular diseases men-
tioned herein which are considered as the reasons 
of morbidity and mortality in ESRD patients are 
related with atherosclerosis [3].

Early diagnosis of atherosclerosis is possible 
after assessing the mechanical characteristics of 
the aorta by non-invasive methods. Aortal stiffness 
which is recognized as an indicator of atheroscle-
rosis is an important risk factor for cardiovascular 
morbidity and mortality [4]. An increase in aortal 
stiffness may cause an increase in systolic blood 
pressure, ventricular after load and pulse pressure 
and a decrease in subendocardial blood flow and 
an escalation of the pulsatile stress in peripheral 
arteries [5]. Aortal stiffness can be effected due to 
physiological conditions such as age, gender, body 
weight, hormonal status and genetic characteristics 
and environmental factors such as nutrition, ciga-
rette smoking and exercising capacity, and certain 
conditions such as hypertension, hypercholesterol-
emia, diabetes mellitus, coronary arterial disease, 
cerebrovascular disease and renal failure [6].

In some studies (7-9), arterial stiffness has incre-
ased in PD patients more than HD patients. More-
over, there is also the opposite findings (10). In our 
study, there was no significant difference between 
HD and PD patients in view of arterial stiffness.

The comparison of arterial stiffness among patients 
treated with hemodialysis or peritoneal dialysis 
Musa Sahin1, Hakki Simsek1, Hasan Ali Gumrukcuoglu1, Serkan Akdag2, Yilmaz Gunes3, Mustafa Tuncer4, 
Aytac Akyol2, Yasemin Usul Soyoral5

1  Yuzunci Yil University, Faculty of Medicine, Cardiology Department, Van, Turkey,
2  Van High Education and Reseach Hospital, Cardiology Department, Van, Turkey,
3  Hisar Intercontinental Hospital, Cardiology Department, Istanbul, Turkey,
4  Lokman Hekim Hospital, Cardiology Department, Van, Turkey,
5  Yuzunci Yil University, Faculty of Medicine, Nephrology Department, Van, Turkey. 



2302

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

Our purpose in this study is to compare arte-
rial stiffness by using aortic strain, dystensibility 
and pulse-wave propagation velocity (PWPV) pa-
rameters in patients who are treated with hemodi-
alysis (HD) and peritoneal dialysis (PD).

Material and method

After a permit was obtained from the Yuzuncu 
Yil University, Faculty of Medicine, Committee 
of Scientific Research and Ethics we carried out 
the current study between January 2009 and July 
2010, on hemodialysis and peritoneal dialysis pa-
tients who were followed up by the Yuzuncu Yil 
University, Faculty of Medicine, Scientific De-
partment of Nephrology. A total number of 55 vol-
untary patients treated with HD (n: 25) and PD (n: 
30) were included into the study. 

Patients who undergone HD or PD for a period 
less than 6 months, under 18 years of age, with 
cardiac failure, malignancy, communication pro-
blems and who refused to participate in the study. 

Physical examination was carried out after pa-
tients were interviewed and demographical data 
were recorded. After then, patients were assessed 
by 12 derivation electrocardiography (ECG) and 
transthoracic echocardiography (TTE) (Vivid 3, 
General Electric, 3-MHz transducer).

Entire individuals were studied at a left lat-
eral decubit position and echocardiograms were 
recorded as standard parasternal and apical axis. 
Left atrium diameter, systolic and diastolic aor-
tic diameters, left ventricular cavity systolic and 
diastolic dimensions, interventricular septum and 
posterior wall thickness were determined by a 
parasternal long axis M-mode method. All mea-
surements were obtained by considering the ba-
sic principles of the Association of the American 
Echocardiography Standards [11].

Aortic strain, dystensibility and PWPV were 
employed as arterial stiffness parameters. 

Aortic strain (%) = (systolic aortic diameter - 
diastolic aortic diameter) x 100 / diastolic aortic 
diameter (12). 

Aortic dystensibility (cm²/dyn /10 ³) = (2 × aor-
tic strain) / (pulse pressure) [12,13]

Pulse-wave propagation velocity (m/sn) = Pa-
tients were pre-emptively monitored by a 3-leads 
ECG. After then, thoracic aorta was targeted from 

the descendant at the subclavian artery outlet ali-
gnment by inserting the 3 MHz TTE probe to the 
suprasternal window while the patient laid in a su-
pine position. 

The left common femoral artery was used as 
the distal measurement point (Figure 1). Systolic 
deflexion baselines in Doppler spectral recording 
which were obtained by a continuous flow Dop-
pler, received from aortic and femoral arteries 
were used as a point of reference and the differ-
ence between distances with the R wave in ECG 
recordings are recorded as the period between 
pulse-wave propagation velocity reference points 
(transit period (T)). Thereafter the distance be-
tween superficial measurement and the reference 
point (D) was determined as a meter value [14]. 
Accordingly; PWPV (m/sn) = D / T

Figure 1.  Aortic arch and left common femoral ar-
tery were used as a point of reference and the dif-
ference between distances with the R wave in ECG 
recordings are recorded as the period between 
pulse-wave propagation velocity reference points

Statistical analysis 
Continuous variables are stated as numbers and 

percent  values of categorical variables, likewi-
se Average, Standard Deviation, Minimum and 
Maximum Values. Group averages of continuous 
variables were compared by the aid of a student-
t test. The relationship between these variables 
were assessed by the means of a Pearson Corre-
lation Analysis. However, a Q-Square Test was 
used to compare categorical variables. Statistical 
significance level was considered as p<0,05 and 
a SPSS 16.0 statistic package program was used 
during calculations.

Results

The mean renal replacement period (RRP) of 
hemodialysis patients was 45.40 ± 28.76 months (6 
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– 120 months) while the  this period in PD patients 
was 49.60 ± 25.35 months (12 – 120 months). No 
any statistically significant difference was found re-
garding age, RRP, weight, pulse rate, systolic and 
diastolic blood pressure and ecocardiographic pa-
rameters between HD and PD patient groups (res-
pectively table 1 and 2). Diabetes mellitus was fo-
und significantly more frequent (%32 versus 10% 
; p= 0.042) and hypertension was tend to be more 
frequent (%60 vs %36.7 ;p=0.084) in HD patients. 
In PD patients dyslipidemia was significantly more 

frequent (40% versus 16% versus; p=0.047) whi-
le total cholesterol (203.96 ± 59.33 versus 162.00 
± 43.79;p=0.005), low-density lipoprotein (LDL) 
(118.36 ± 38.97 versus 95.44 ± 31.11; p=0.021) 
and triglyceride (258.73 ± 200.80 versus 174.20 
± 76.02 ;p=0.050) levels were significantly higher 
(Table 3). Aortic strain (8.72 ± 4.17 versus 9.65 ± 
5.54; p=0.478), dystensibility (0.39 ± 0.21 versus 
0.45 ± 0.26; p=0.329) and PWPV (13.7 ± 0.41 
versus 12.9±0.47; p=0.512) were not significantly 
different between HD and PD patients (Table 4).

Table 1.  Demographical specifications of hemodialysis and  peritoneal dialysis patients
PD ( n = 30 ) HD ( n = 25 ) P value

Age 46.36 ± 14.99 39.96 ± 16.88 0.142
Length(cm) 158.30 ± 8.33 161.92 ± 10.59 0.162
Weight(kg) 65.30 ± 16.15 63.56 ± 16.00 0.691
RRP 49.60 ± 25.35 45.40 ± 28.76 0.567
Systolic BP 119.16 ± 24.00 129.60 ± 20.66 0.093
Diastolic BP 76.83 ± 14.17 78.80 ± 15.43 0.625
Pulse/min. 81.90 ± 11.57 81.96 ± 10.58 0.984
DM 3 (10% ) 8 (32% ) 0.042 Q-square: 4.125
Hypertension 11 (36,7% ) 15 (60% ) 0.084 Q-square: 2.979
Hyperlipidemia 12 (40% ) 4 (16% ) 0.047 Q-square: 3.808
Gender; Male 6 (20%) 11 (44% )

RRP: Renal replacement period, BP: Blood pressure , DM: Diabetes mellitus

Table 2.  Echocardiograph parameters of hemodialysis and peritoneal dialysis patients. 
PD ( n = 30 ) HD ( n = 25 ) P value

AoS 2.87 ± 0.41 3.02 ± 0.46 0.199
AoD 2.653 ± 0.43 2.76 ± 0.45 0.341
LA 3.30 ± 0.50 3.36 ± 0.56 0.692
İVS 1.12 ± 0.16 1.21 ± 0.15 0.037
PW 1.097 ± 0.16 1.17 ± 0.12 0.072

LVDD 4.30 ± 0.45 4.58 ± 0.54 0.052
LVSD 2.74 ± 0.41 2.96 ± 0.43 0.070
LVH 13 (43,3%) 14 (56%) 0.349 Q-square: 0.875

AoS: systolic aortic diameter, AoD: diastolic aortic diameter, LA: left atrium, İVS: interventricular septum, PW: posterior wall, 
LVDD: left ventricular diastolic dysfunction, LVSD: left ventricular systolic dysfunction, LVH: left ventricular hypertrophy

Table 3.  Lab values of hemodialysis and  peritoneal dialysis patients
PD ( n = 30 ) HD ( n = 25 ) P value

Glucose 103.80 ± 30.62 118.88 ± 36.52 0.102
Cholesterol 203.96 ± 59.33 162.00 ± 43.79 0.005
LDL 118.36 ± 38.97 95.44 ± 31.11 0.021
HDL 40.26 ± 10.51 37.34 ± 14.00 0.381
Triglyceride 258.73 ± 200.80 174.20 ± 76.02 0.050
Na 138.26 ± 2.84 138.20 ± 4.17 0.944
K 4.02 ± 0.62 4.23 ± 0.72 0.264

LDL: low-density lipoprotein, HDL: high-density lipoprotein, Na: sodium, K: Potassium, 
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Discussion

It is well known that ischemic cardiac disea-
se, left ventricular hypertrophy, congestive car-
diac failure, stroke and macro-vascular disorders 
responsible from the high incidence of mortality 
can develop faster in patients with uremia [15]. In 
a study carried out by Locatelli et al [3], it was 
concluded that cardiovascular diseases mentioned 
above which are considered as the most signifi-
cant reason of morbidity and mortality in ESRD 
were related with atherosclerosis. Early diagnosis 
of atherosclerosis can be realized by non-invasive 
methods of mechanical specifications of the aorta. 
Nicole et al [16] revealed that aorta stiffness can 
be used as an indicator of atherosclerosis. 

Measurements of arterial stiffness may play 
a major role in the classification of a better risk 
assessment because of a risk due to a cardiovas-
cular disease and in initiating early preventive the-
rapy [17]. As an early preventive therapy, we re-
commend to use angiotensin-converting enzyme 
inhibitor and statin drugs which are recognized, 
firstly for the elastic characteristics of their arte-
rial wall and their well-known definite beneficiary 
effects on the endothelial function [18]. Arterial 
stiffness demonstrates an increase by age [19] and 
by an intravascular tension pressure. Similarly, 
aortic elasticity may become influenced by the 
course of certain disorders such as, ESRD [20], 
hypertension [21], ateroskleroz [22] and diabetes 
mellitus [23]. In ESRD patients, arterial stiffness 
is related with an increase in the wall thickness of 
major arteries and increased arterial aging accom-
panied with dilatation [17]. 

Arnett et al [4] demonstrated that arterial 
stiffness which is recognized as an indicator of 
atherosclerosis is an important risk factor in the 
development of cardiovascular morbidity and 
mortality. In a study carried out by Stefanadis et 
al [13], pressure-diameter relationships and aortal 
elasticity were assessed by the aid of invasive and 

non-invasive methods and aortic elasticity was 
depicted as a strong and independent risk factor 
in repeated coronary events in patients with coro-
nary artery diseases. Similarly, Jacques Blacher et 
al [17] showed that, arterial stiffness was a major 
predictive factor in mortalities due to cardiovas-
cular and entire reasons in hemodialysis patients. 
Nevertheless, in the current study arterial stiffness 
was assessed with the pulse-wave propagation ve-
locity was displayed as a better predictor factor for 
mortality when compared to other factors such as 
age and hemodialysis period.

Arterial stiffness and changes in dystensibility 
can be evaluated by invasive methods or by cer-
tain formulas based on the relationship of pres-
sure and diameter . Aortic dystensibility and aortic 
strain which can be calculated by echocardiogra-
phy is a non-invasive method used to determine 
arterial elasticity [24]. The measurement of the 
pulse-wave propagation velocity is also another 
non-invasive method used in previous studies re-
lated with arterial stiffness [25,26]. In the menti-
oned studies, aortic pulse-wave propagation velo-
city was demonstrated as a survival indicator in 
HD patients [27,28] and in patients with essential 
hypertension [29,30].

In a study carried out by Adrian Covic et al [7] 
on 41 HD and 41 PD patients, the level of arteri-
al stiffness was found higher in PD patients when 
compared against HD patients and the difference 
in arterial elasticity was assumed to be related with 
the difference of the renal replacement modality 
applied. Still, in some other studies [8,9] similar 
results were obtained which left ventricular hyper-
trophy associated with increased arterial stiffness 
was higher in PD patients. The mentioned condi-
tion was considered to be related with the exce-
ss volume accumulation in PD patients [8,31]. 
The status of volume, blood pressure and arterial 
stiffness/dystensibility are three major indicators of 
after-load and pre-load. In normal individuals or in 

Table 4.  Arterial stiffness parameters of hemodialysis and  peritoneal dialysis patients
PD ( n = 30 ) HD ( n = 25 ) P value

Aortic strain ( % ) 8.72 ± 4.17 9.65 ± 5.54 0.478
Dystensibility (cm²/dyn/10³) 0.45 ± 0.26 0.39 ± 0.21 0.329
Aorto-femoral PWPV (m/s) 13.7 ± 0.41 12.9 ± 0.47 0.512

PWPV: pulse-wave propagation velocity, PD: peritoneal dialysis, HD: hemodialysis   
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dialysis patients arterial stiffness and endothelium 
dependent vasorelaxation impairment or continuo-
us volume excess may lead to an increase in left 
ventricular mass [32,33]. Yet, in our study we deter-
mined no any difference between PD and HD pa-
tient groups regarding left ventricular hypertrophy.

Konings et al [10] compared 18 HD, 36 PD 
and 25 control patients in a study and determined 
that the dystensibility of the right common caro-
tid artery was similar to the dystensibility in the 
PD and control group of patients, but that it was 
significantly lower in hemodialysis patients. It 
was stated that this difference could be dependent 
to a higher levels of DM, cigarette smoking and 
increased prevalence of macro vascular diseases 
among the patient population who treatment with 
HD patients and the different technique used to 
make measurements from the common carotid ar-
tery, instead from the aorta.

In a study carried out by Wilkinson et al [34], 
dyslipidemia was found related with increased aor-
tic stiffness. In another study performed by Adrian 
Covic et al [7], similar to the findings in our study, 
cholesterol levels were found significantly higher 
in PD patients when compared to HD patients and 
parallel to this finding, aortic stiffness was more 
intense in PD patients.

In our study, hypertension frequency somehow 
showed a higher propensity in HD patients while 
the ratio of patients diagnosed with DM was signifi-
cantly higher when compared to patients with PD.

The ratio of patients diagnosed with dyslipide-
mia was higher in PD patients while it was deter-
mined that cholesterol, LDL and triglyceride le-
vels were higher in PD patients when compared to 
HD patients. However, together with this findin-
gs and opposite with the findings found in recent 
studies, we failed to determine a significant diffe-
rence in aortic stiffness parameters such as aortic 
strain, dystensibility and pulse-wave propagation 
velocity among two patient groups.

Consequently, we assumed that there was no 
any significant difference between HD and PD 
therapeutical modalities regarding their effect on 
arterial stiffness, whereas recent studies made us 
think that factors effecting arterial stiffness may 
originate from the differentiability of certain fac-
tors among patient groups, such as age, hyperten-
sion, hyperlipidemia and diabetes mellitus.
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Abstract

To investigate the mechanism in Scutellarein-
induced apoptosis of SAS human tongue cancer 
cells，inhibitory effects of Scutellarein on SAS 
cells were detected by MTT assay. Cell apoptosis 
was analyzed by flow cytometry. Ultrastructural 
changes of SAS cells were observed by transmis-
sion electron microscopy (TEM). Mitochondrial 
transmembrane potential (△Ψm) were analyzed 
by JC-1 [5,5,6,6-Tetrachloro-1,1,3,3-tetraethyl-
benzimidazolylcarbocyanine iodide]. Western blot-
ting was used to examine the expression level of 
Bcl-2, Bax and caspase-3 in SAS cells treated with 
Scutellarein. Scutellarein inhibited the proliferation 
of SAS cells in a time and dose-dependent manner 
and increased the percent of apoptotic cells. The 
mitochondrial cristae were swollen and had vacu-
olar degeneration. △Ψm was decreasing when the 
concentration of scutellarein was increasing. Scu-
tellarein effectively up-regulated the expression of 
mitochondrial Bax and caspase-3 and down-regu-
lated the expression of Bcl-2. Scutellarein induces 
apoptosis of SAS human tongue cancer cells via 
activating mitochondrial signaling pathway.

Key words: Scutellarein, mitochondria, apop-
tosis, SAS Tongue cancer cell.

Introduction

Oral squamous cell carcinoma (OSCC) is the 
most common head and neck cancer and known 
to have poor prognosis which caused by local in-
vasion and distant metastasis1. Although extensive 
research is being done on its pathogenesis and 
management, the 5-year survival rate for OSCC 
patients only improved to 53% over the past de-
cades2. Chemotherapy is a standard and adjunc-

tive treatment for surgical treatment when tumor 
metastasis has involved the lymph nodes or distant 
organs, but the treatment has toxic side effects on 
many patients3. Numerous cancer research studies 
have focused on traditional medicinal plants in an 
effort to discover new therapeutic agents that lack 
the toxic side effects compared with current che-
motherapeutic agents.

Flavonoids, a large group of aromatic plant sec-
ondary metabolites that produced from traditional 
Chinese medicinal plants, have shown the com-
pelling data for the antitumor activities4, 5. Extracts 
and isolated flavonoids from herb could relieve 
oxidative stress and immune dysfunction associ-
ated with the onset and progress of cancer6. Stud-
ies also demonstrated that flavonoids were able 
to arrest the cell cycle of tumor cell lines that are 
resistant to multiple chemotherapeutic drugs and 
inhibit the progression of tumor angiogenesis7, 8. 

The most versatile plants used as a source of 
flavonoids are S. baicalensis and S. barbata, the 
members of genus Scutellaria family. It has been 
reported that S. baicalensis and S. barbata have 
diverse biological activities including anti-inflam-
matory9, antioxidative9, and antibacterial10. Re-
cent investigations show that S. baicalensis and 
S. barbata alone, or in combination with other 
herbs, can inhibit cancer cell proliferation or in-
duce apoptosis in breast11, hepatocellular12, lung13, 
prostate14, colon15, and gynecologic neoplasms16. 
But, it is still unclear about whether these activi-
ties are caused by the additive or synergistic ef-
fects of several components of S. baicalensis or 
S. barbata, or due to a single component of them.

Flavonoids, containing baicalein, baicalin, api-
genin, scutellarein, scutellarin, wogonin, luteolin 
and apigenin, et al, constitute the major phyto-

Scutellarein induces apoptosis of SAS human 
tongue cancer cells via activating mitochondrial 
signaling pathway
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chemical component of Scutellaria extracts. Pre-
clinical studies have demonstrated that baicalein 
has a favorable effect in cisplatin-induced cell 
death of human glioma cells17. It also can induce 
apoptosis of myeloma cell lines via mitochondria 
pathway by inhibiting the phosphorylation of IkB-
alpha 18. Apigenin can inhibit growth of pancre-
atic cancer cells through suppression of cyclin 
B-associated cdc2 activity and G2/M arrest19and 
induce breast cancer cells apoptosis through prote-
asomal degradation of HER2/neu20. Apigenin and 
luteolin induce apoptosis by down-regulating the 
Pharmacologica Sinica IGF-I expression, which 
contributes to the selective growth of leiomyo-
ma21. Luteolin induces apoptosis of Lewis lung 
carcinoma cells by effectively activating caspase 
9 and 3 and down-regulating the expression of 
extracellular signal-regulated kinase (ERK) and 
Akt22. Wogonin can inhibit phorbol 12-myristate 
13-acetate-induced COX-2 gene expression in hu-
man lung epithelial cancer A549 cells13 and pro-
mote the granulocytic differentiation of human 
promyelocytic leukemia cells by up-regulating the 
expression of phospholipid scramblase 1 gene23. 
Scutellarein, 5,6,7,4’-Tetrahydroxy flavone, is a 
flavonoid monomer composition of S. baicalensis 
and S. barbata. The antitumor properties of it have 
rarely been studied. To explore the effects of scu-
tellarein on the human tongue cancer SAS cells, 
we examined the effects of it on cells proliferation 
and apoptosis in vitro, and the morphology and 
function changes of mitochondria, and apoptosis-
related protein expression of bcl-2, bax, and cas-
pase 3 on mitochondrial pathways.

Materials and methods

Materials
Scutellarein (purity 99%, HPLC) was pur-

chased from Guangzhou BiomolBio-Tec Co. Ltd. 
(Guangzhou, China). SAS human tongue cancer 
cell lines were from the Human Science Research 
Resources Bank (Osaka, Japan). RPMI-1640 and 
FBS were from Gibco BRL (Life Technologies, 
Paisley, Scotland). Dimethyl sulfoxide (DMSO) 
was purchased from Sigma-Aldrich (St. Louis, 
MO). MTT was from KeyGen (Nanjing, China). 
Annexin V-FITC apoptosis detection kit was 
from BD Biosciences (San Diego, CA). Antibod-

ies against bcl-2, bax, caspase 3, and actin were 
purchased from Santa Cruz Biotechnology (Santa 
Cruz, CA, USA). Secondary antibodies were pur-
chased from Sigma (St. Louis, MO). Enhanced 
chemiluminesence (ECL) reagent was purchased 
from Amersham International (Amersham, UK). 
All other reagents and solvents used in experi-
ments were of analytical grade.

Cell culture
Cells were maintained at 37 °C in a humidi-

fied incubator (Heraeus, Germany) containing 5% 
CO2, in Roswell Park Memorial Institute 1640 
(RPMI-1640) medium, supplemented with 10% 
(v/v) heat-inactivated fetal bovine serum (FBS), 
100 U/ml penicillin and 100 μg/ml streptomycin.

MTT assay
Cells were plated at a density of 10,000 cells in 

96-well plates. After incubation for 24 h, the cells 
were treated with different concentrations (5, 25, 
125 and 625 μM) of scutellarein for 24, 48 and 72 
h. Drug cytotoxicity was evaluated by using a MTT 
assay. Fifty μl MTT was added to each well at 5 
mg/ml, incubation was continued for 4 h. Formazan 
crystals resulting frommitochondrial enzymatic ac-
tivity on MTT substrate were solubilized with 150 
μl DMSO and absorbance was measured at 490 
nm using Stat Fax2100 microplate reader (Equl-
Awaretech, USA). Each drug concentration was 
set upin six replicate wells, and experiments were 
repeated three times. Cell survival was expressed 
as absorbance relative to that of untreated controls.

Flow Cytometric Analysis
After treatment with 25 and 125 μM of scutella-

rein for 48 h, cells were collected and washed with 
cold PBS. The cells were labeled by incubation 
with 5 mL FITC-annexin V and 10 mL PI at 250 
mg/mL for 10 min in the dark at room temperature. 
The cells were washed with PBS again and exam-
ined by flow cytometry (BD Biosciences). Apopto-
sis was routinely quantified by counting the number 
of cells stained with FITC-labeled annexin V.

Transmission electron microscopy
Treated with 25 and 125 μM of scutellarein for 

48 h, the cells were fixed in 40% glutaraldehyde 
solution and postfixed in 1% osmium for 2 h be-
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fore they were immersed with Epon 821 for 72 h 
at 60 ℃. After that, the cells were sectioned into 
ultrathin slices (60 nm) and stained with uranyl 
acetate and lead citrate. Cell morphology was ob-
served using TEM.

Mitochondrial depolarization assay
The cells treated with scutellarein (25 and 125 

μM) for 48 h were incubated with an equal vol-
ume of JC-1 [5,5,6,6-Tetrachloro-1,1,3,3-tetraeth-
ylbenzimidazolylcarbocyanine iodide] staining 
solution (5 mg/ml) at 37 °C for 20 min and rinsed 
twice with PBS. Mitochondrial membrane poten-
tials were monitored by determining the relative 
amounts or dual emissions from both mitochon-
drial JC-1 monomers and aggregates under an 
Olympus fluorescent microscope at 488 nm ex-
citation. Mitochondrial depolarization was indi-
cated by an increase in the green/red fluorescence 
intensity ratio.

Western blot analysis
After treated with different concentrations (25 

and 125 μM) of scutellarein for 48h, cells were 
lysed by 100 μl lysis buffer (Tris 50 mM, pH 7.4, 
NaCl 150 mM, TritonX-100 1%, EDTA 1 mM, and 
PMSF 2 mM) and incubated for 30 min on ice. The 
lysates were sonicated and centrifuged at 16,099g 
for 10 min, and the supernatants were collected and 
stored at –80 °C before they were used in Western 
blot analysis. The protein concentrations were de-
termined by the Bradford assay using bovine serum 
albumin as standard. Cells protein samples con-
taining 20 μg of protein were separated by SDS-
PAGE and electro blotted ontonitrocellulose sheets, 
blocked for 1 h at room temperature with a buffer 
(20 mM Tris , 150 mM NaCl, pH 7.6, 0.1% Tween 
20) containing 5% nonfat dry milk and then probed 
with appropriate antibodies to bcl-2, bax, procas-
pase 3 andactin at 1:500 dilution overnight at 4 
°C followed by horseradishperoxidase-conjugated 
goat anti-rabbit IgG (1:50,00 dilution) or goat anti-
mouse IgG (1:50,00 dilution) antibodies for 1 h at 
room temperature. Immunoreactivity was detected 
using ECL Western blotting detection kit and ex-
posed to X-ray film. Immunoblots were scanned 
using a GS-800 densitometer and protein bands 
were quantified with Quantity One software (Bio-
Rad Laboratories, Hercules, CA).

Statistical analysis
Experiments were independently performed at 

least 3 times. Data are presented as the mean ± 
SEM. Data were analyzed using one way ANOVA. 
Statistical significance was established at P<0.05.

Results

Scutellarein induce apoptosis of SAS cells
MTT assay was used to examine the effect of 

scutellarein on cell viability. As shown in Fig 1, 
scutellarein inhibited SAS cell viability signifi-
cantly in a dose- and time-dependent manner when 
compared with the DMSO-treated control. The 
difference was significant for cells treated with 25 
and 125 μM of scutellarein and incubated for 48 h, 
compared with the control group (P<0.05). Flow 
Cytometric analysis showed that the percentages 
of early and late apoptotic cells was significantly 
increased after treated with 25 and 125 μM scutel-
larein for 48 h (Figure 2).

Effect of Scutellarein on cell morphology
To confirm the morphological changes of apop-

tosis, Ultrastructural changes of SAS cells treated 
with various Scutellarein for 48 h were observed 
by TEM. The control cells have large nucleus, rich 
chromatin and microvilli, and integral organelles 
(Figure 3a). Treated with 25 μM Scutellarein, 
the cells showed early morphological changes in 
apoptosis including nucleus shrunk, chromatin 
condensation, mitochondrial swelled and mito-
chondrial myeloid degeneration (Figure 3b and 
3c). Microvilli loss, nuclear chromatin crescent-
like clumps, vacuolar degeneration, nuclear mem-
brane splitting, nuclei fragmentation, and apoptot-
ic bodies were observed when cells were treated 
with 125 μM Scutellarein (Figure 3d and 3e).

Scutellarein promoted mitochondrial 
depolarization
Mitochondrial function was assessed with the 

mitochondrial △Ψm measured with JC-1 red 
fluorescence. Relative mitochondrial mass was 
determined by a fluorescent microscope using JC-
1. The cells were stained with JC-1 probe for the 
measurement of mitochondrial depolarization. The 
quantitative analysis of JC-1-stained cells revealed 
a significant decrease in the red (high △Ψm) to 
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green (low △Ψm) ratio in inscutellarein-treated 
cells when compared with control cells (Figure 
4A). The expression of Bcl-2 and Bax was associ-
ated with mitochondrial function. Western blotting 
assay showed that Bcl-2 expression in SAS cells 
was significantly suppressed after treatment for 48 
h with 25 and 125 μM Scutellarein, showing a neg-
ative correlation with the Scutellarein dosage (Fig-
ure 5A, 5B, 5D, n=3, p＜0.05), while Bax expres-
sion was significantly increased, showing a positive 
correlation with the Scutellarein dosage (Figure 5, 
n=3, p＜0.05). The expression of caspase-3 was as-
sayed for the purpose of confirming the apoptosis. 
As shown in Figure 5, after treatment with Scutel-
larein for 48 h, the expression of caspase-3 remark-
ably increased in a dose-dependent manner detect-
ed by western blot assay (Figure 5, n=3, p＜0.05). 
These results indicated that Scutellarein did induce 
apoptosis in a population of SAS cells.

Discussion

Apoptosis is required for correct development 
and organismal homeostasis, while malfunction 
of apoptosis contribute to the progression of can-
cer and degenerative diseases 24. Because many 
chemotherapeutic drugs could induce apoptosis 
in malignant cells, apoptosis has currently been a 
target for developing antitumor drugs 25. Recently, 
there is a growing interest in the use of natural 
materials or naturally occurring substances for 
the treatment or prevention of cancer because of 
the few side effects. Study shows that Scutellarein 
can inhibit human malignant glioma cell lineU87-
MG and breast carcinoma MDA-MB-231 prolif-
eration, while without affecting human mammary 
epithelial cell and prostate cancer cell line PC326. 
Therefore, we suspected that the antitumor activ-
ity and mechanism of Scutellarein on tongue can-
cer might not be the same with other tumor cells.

In this study, we used MTT to verify the effect 
of scutellarein on SAS cell proliferation. Scutella-
rein was found to inhibit SAS cell viability signifi-
cantly in a dose- and time-dependent manner (Fig-
ure 1) and Flow cytometric analysis indicated that 
the quantity of apoptotic cells increased in accord-
ing to the increasing concentrations of scutellarein 
(Figure 2). Apoptotic cells are characterized by 
cell shrinkage, membrane blebbing and chromatin 

condensation culminating in cell fragmentation 27, 
which are the distinctive morphological features 
to confirm the apoptosis and its extent. SAS cells 
also exhibited morphological changes from early 
to late apoptosis when treated with different con-
centration scutellarein detected by TEM (Figure 
3b-3e). These results indicate that the proliferation 
inhibition effect of scutellarein on SAS cells was 
due to the induction of apoptosis.

Figure 1.  Scutellarein cytotoxicity on SAS cells. 
Cells were treated with various concentrations of 
scutellarein (5, 25, 125, 625 μM) and incubated 
for 24, 48 and 72 h. Scutellarin cytotoxicity was 
detected using MTT degradation assay, shown by 
absorbance at 490 nm. Data represent the mean 
±SEM of three independent experiments. *P<0.05 
versus control, #P<0.05 versus each other. 

The ultra-morphological changes were that the 
mitochondrial swelling gradually increased and 
mitochondrial crest was dissolved to promote my-
eloid changes and vacuolar degeneration when the 
concentration of scutellarein was increased from 
25 and 125 μM (Figure 3b-3d). Mitochondria are 
important intracellular organelles to supply energy 
and regarded as central regulator of the decision 
between cellular survival and demise28. Mitochon-
drial structure changed significantly when cell 
apoptosis occurred. Mitochondrial cristae may 
lose packed and ordered folding. The membrane 
gap is widened and filled with concentrated Ma-
trix. Mitochondria appear extensive swelling and 
have vacuolar degeneration29.

Mitochondrial dysfunction is characterized by 
the loss of △Ψm and that is an early event in the 
cell apoptotic process.△Ψm was decreased before 
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chromatin condensation and DNA fragmentation. 
Reduced △Ψm induces Cyt-c release from the 
mitochondria, and causes apoptosis30. In this study, 
scutellarein significantly decreased the △Ψm 
(Figure 4), suggesting that scutellarein induced 
apoptosis of SAS cells via the mitochondrial 
pathway. Loss of △Ψm was found to be closely 
associated with the expression of Bcl-2and Bax. 
The Bcl-2 family protein, localized to the outer 

mitochondrial membranes, controls the stabiliza-
tion of mitochondrial membranes (Figure 5). The 
expression of Bax was positive correlated with de-
creased ΔΨm and the expression of Bcl-2 was neg-
atively correlated with decreased ΔΨm, suggesting 
that increased Bax expression or decreased Bcl-2 
expression may be involved in the decreased ΔΨm. 
Increased Bax/Bcl-2 proportion will lead to Cyt-c 
release from the mitochondria, thus inducing cell 

Figure 2.  Effect of Scutellarein on the apoptosis of SAS cells. Apoptosis of SAS cells shown by annexin-
V/PI staining after treated with 25 and 125 μM scutellarein for 48 h, with data showing the percentages 
of non-affected, early and late apoptotic cells. All values are given as mean ± SEM from three indepen-
dent experiments. *P<0.05 compared with each other.
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apoptosis31. S. barbata might induce tumor cells 
apoptosis by suppressing the expression of bcl-2 or 
increasing the ratio of bax/bcl-232.

Extrinsic pathway and intrinsic pathway are 
two major pathways leading to cell apoptosis. Cas-
pase family is central to the proteolytic events of 
apoptosis and it can be activated by an apoptosis 
death stimulus. Activation of initiator of caspases 
(procaspases 8-10) led to proteolytic activation of 
downstream effector caspases (caspase-3, -6, -7). 
Especially, the activation of caspase-3 is a com-
mon event in both pathways. As detected in many 
apoptotic tumor cells induced by S. barbata33, our 
studies also showed that caspase 3 was activated 
(Figure 5). It indicated that exogenous scutellarein 
induces apoptosis of SAS cells.

In summary, scutellarein can up-regulate the 
expression of Bax and down-regulate the expres-
sion of Bcl 2, promote mitochondrial depolariza-
tion and damage mitochondrial structure, induce 
SAS cells apoptosis. It implied that scutellarein 
can induce apoptosis of tongue cancer SAS cells 
in vitro through activating mitochondria pathway. 
Its effectiveness demonstrated here suggests that 
scutellarein may be a promising chemotherapy 
agent in inhibiting tumor growth.

Figure 4.  Effects of scutellarein on the ΔΨm of hu-
man tongue cancer SAS cells. SAS cells were treated 
with scutellarein (5, 25 μM) for 48 h and stained with 
JC-1 probe and imaged by a fluorescent microscope. 
The individual red and green average fluorescence 
intensities are expressed as the ratio of green to 
red fluorescence. The increase of fluorescence ra-
tio, which is represented in the bars, is correlating 
with an increase in mitochondrial depolarization 
a-c. representative photographs of JC-1 staining in 
different groups. Quantitative analysis of the shift 
of mitochondrial green fluorescence to red fluores-
cence among groups. All values are denoted as mean 
±SEM from ten independent photographs shot in 
each group. *P<0.05 compared with each other.

Figure 3.  Effects of scutellarein on the Ultrastructural changes of SAS cells. Cells were treated with vari-
ous concentrations of scutellarein (25, 125μM) and incubated for 48 h. The morphologic change of SAS 
Cells was detected by transmission electron microscopy. a, Control cells have large nucleus, rich chroma-
tin and microvilli, and integral organelles. b, c: Nucleus shrunk ( ), chromatin condensation ( ), mito-
chondria swelled ( ) and even mitochondrial crest dissolved to form myeloid changes ( ) after treatment 
with 25 μM scutellarein. d, e: Microvilli defluxion, chromatin margination plaque, mitochondrial vacuolar 

degeneration ( ) and even apoptotic body ( ) formed after treatment with 125 μM scutellarein. a, b and e: 
Bar=5 μm; c and d: Bar=1 μm



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2313

Acknowledgements

This work was supported the Scientific Re-
search Foundation of Heilongjiang Provincial 
health Department (2009-094).

References

1.	 Myoung H, Kim MJ, Hong SD, et al: Expression of 
membrane type I-matrix metalloproteinase in oral squa-
mous cell carcinoma. Cancer Lett 2002; 185: 201-209.

2.	 Miyazaki Y, Hara A, Kato K, et al: The effect of 
hypoxic microenvironment on matrix metalloprote-
inase expression in xenografts of human oral squa-
mous cell carcinoma. Int J Oncol 2008; 32: 145-151.

3.	 Panchal RG: Novel therapeutic strategies to selecti-
vely kill cancer cells. Biochem Pharmacol 1998; 55: 
247-252.

4.	 Sun MY, Zuo J, Duan JF, et al: [Antitumor activities 
of kushen flavonoids in vivo and in vitro]. Zhong Xi Yi 
Jie He Xue Bao 2008; 6: 51-59.

5.	 Wang T, Zhang JC, Chen Y, et al: [Comparison of an-
tioxidative and antitumor activities of six flavonoids 
from Epimedium koreanum]. Zhongguo Zhong Yao Za 
Zhi 2007; 32: 715-718.

6.	 Lahiri-Chatterjee M, Katiyar SK, Mohan RR, et al: 
A flavonoid antioxidant, silymarin, affords exceptio-
nally high protection against tumor promotion in the 
SENCAR mouse skin tumorigenesis model. Cancer 
Res 1999; 59: 622-632.

7.	 Choi SU, Ryu SY, Yoon SK, et al: Effects of flavonoids 
on the growth and cell cycle of cancer cells. Antican-
cer Res 1999; 19: 5229-5233.

8.	 Liu JJ, Huang TS, Cheng WF, et al: Baicalein and 
baicalin are potent inhibitors of angiogenesis: Inhi-
bition of endothelial cell proliferation, migration and 
differentiation. Int J Cancer 2003; 106: 559-565.

9.	 Huang WH, Lee AR, Yang CH: Antioxidative and an-
ti-inflammatory activities of polyhydroxyflavonoids of 
Scutellaria baicalensis GEORGI. Biosci Biotechnol 
Biochem 2006; 70: 2371-2380.

10.	 Yu J, Lei J, Yu H, et al: Chemical composition 
and antimicrobial activity of the essential oil of 
Scutellaria barbata. Phytochemistry 2004; 65: 
881-884.

11.	 Wang CZ, Li XL, Wang QF, et al: Selective fraction 
of Scutellaria baicalensis and its chemopreventive 
effects on MCF-7 human breast cancer cells. Phyto-
medicine 2010; 17: 63-68.

Figure 5.  Effects of scutellarein on protein expression levels of Bax, Bcl-2 and Caspase-3 in SAS cells. 
SAS cells were treated with scutellarein (5, 25μM) for 48 h. The protein expression levels of Bax, Bcl-2 
and Caspase-3 were evaluated by western blotting assay. β-actin was used as an internal control. The 
expression levels of Bax and Caspase-3 increased as scutellarein concentration rose while the expre-
ssion levels of Bcl-2 decreased compared to controls. Immunoblots were scanned using a GS-800 den-
sitometer and protein bands from three independent experiments were quantified with Quantity One 
software (Bio-Rad Laboratories, Hercules, CA). All values were expressed as mean ± SEM. *P<0.05 
compared with each other.



2314

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

12.	 Ye F, Che Y, McMillen E, et al: The effect of Scute-
llaria baicalensis on the signaling network in hepa-
tocellular carcinoma cells. Nutr Cancer 2009; 61: 
530-537.

13.	 Chen LG, Hung LY, Tsai KW, et al: Wogonin, a bi-
oactive flavonoid in herbal tea, inhibits inflamma-
tory cyclooxygenase-2 gene expression in human 
lung epithelial cancer cells. Mol Nutr Food Res 
2008; 52: 1349-1357.

14.	 Liu XH, Kirschenbaum A, Yao S, et al: Inhibition of 
cyclooxygenase-2 suppresses angiogenesis and the 
growth of prostate cancer in vivo. J Urol 2000; 164: 
820-825.

15.	 Goh D, Lee YH, Ong ES: Inhibitory effects of a che-
mically standardized extract from Scutellaria barba-
ta in human colon cancer cell lines, LoVo. J Agric 
Food Chem 2005; 53: 8197-8204.

16.	 Lee TK, Kim DI, Song YL, et al: Differential inhibi-
tion of Scutellaria barbata D. Don (Lamiaceae) on 
HCG-promoted proliferation of cultured uterine lei-
omyomal and myometrial smooth muscle cells. Immu-
nopharmacol Immunotoxicol 2004; 26: 329-342.

17.	 Lee SW, Song GS, Kwon CH, et al: Beneficial effect of 
flavonoid baicalein in cisplatin-induced cell death of 
human glioma cells. Neurosci Lett 2005; 382: 71-75.

18.	 Ma Z, Otsuyama K, Liu S, et al: Baicalein, a compo-
nent of Scutellaria radix from Huang-Lian-Jie-Du-
Tang (HLJDT), leads to suppression of proliferation 
and induction of apoptosis in human myeloma cells. 
Blood 2005; 105: 3312-3318.

19.	 Ujiki MB, Ding XZ, Salabat MR, et al: Apigenin in-
hibits pancreatic cancer cell proliferation through 
G2/M cell cycle arrest. Mol Cancer 2006; 5: 76.

20.	 Way TD, Kao MC, Lin JK: Apigenin induces apop-
tosis through proteasomal degradation of HER2/
neu in HER2/neu-overexpressing breast cancer cells 
via the phosphatidylinositol 3-kinase/Akt-dependent 
pathway. J Biol Chem 2004; 279: 4479-4489.

21.	 Kim DI, Lee TK, Lim IS, et al: Regulation of IGF-I 
production and proliferation of human leiomyomal 
smooth muscle cells by Scutellaria barbata D. Don 
in vitro: isolation of flavonoids of apigenin and lute-
olin as acting compounds. Toxicol Appl Pharmacol 
2005; 205: 213-224.

22.	 Kim Jinh, Lee Eunok, Lee Hyoj, et al: Caspase Ac-
tivation and Extracellular Signal-Regulated Kinase/
Akt Inhibition Were Involved in Luteolin-Induced 
Apoptosis in Lewis Lung Carcinoma Cells. Ann N Y 
Acad Sci 2007; 1095: 598-611.

23.	 Zhang K, Guo QL, You QD, et al: Wogonin indu-
ces the granulocytic differentiation of human NB4 
promyelocytic leukemia cells and up-regulates phos-
pholipid scramblase 1 gene expression. Cancer Sci 
2008; 99: 689-695.

24.	 Evan GI, Vousden KH: Proliferation, cell cycle and 
apoptosis in cancer. Nature 2001; 411: 342-348.

25.	 Dixon S, Soriano B, Lush R, et al: Apoptosis: its role 
in the development of malignancies and its potential 
as a novel therapeutic target. The Annals of pharma-
cotherapy 1997; 31: 76-82.

26.	 Parajuli P, Joshee N, Rimando AM, et al: In vitro an-
titumor mechanisms of various Scutellaria extracts 
and constituent flavonoids. 2009.

27.	 Hockenbery D, Nuñez G, Milliman C, et al: Bcl-2 
is an inner mitochondrial membrane protein that 
blocks programmed cell death. 1990.

28.	 Ricci JE, Waterhouse N, Green DR: Mitochondri-
al functions during cell death, a complex (I-V) di-
lemma. Cell Death Differ 2003; 10: 488-492.

29.	 Reed JC, Green DR: Remodeling for demolition: 
changes in mitochondrial ultrastructure during 
apoptosis. Mol Cell 2002; 9: 1-3.

30.	 Wang F, Ma R, Yu L: Role of mitochondria and mi-
tochondrial cytochrome c in tubeimoside I-mediated 
apoptosis of human cervical carcinoma HeLa cell line. 
Cancer Chemother Pharmacol 2006; 57: 389-399.

31.	 Gardner CR: Anticancer drug development based on 
modulation of the Bcl-2 family core apoptosis mecha-
nism. Expert Rev Anticancer Ther 2004; 4: 1157-1177.

32.	 Kim KW, Jin UH, Kim DI, et al: Antiproliferative 
effect of Scutellaria barbata D. Don. on cultured hu-
man uterine leiomyoma cells by down-regulation of 
the expression of Bcl-2 protein. Phytother Res 2008; 
22: 583-590.

33.	 Chui CH, Lau FY, Tang JC, et al: Activities of fre-
sh juice of Scutellaria barbata and warmed water 
extract of Radix Sophorae Tonkinensis on anti-pro-
liferation and apoptosis of human cancer cell lines. 
Int J Mol Med 2005; 16: 337-341.

Corresponding Author
Xiaohui Jiao,
Department of Oral & Maxillofacial Surgery,
The First Affiliated Hospital,
Harbin Medical University,
Harbin,
China,
E-mail: xhjheb@yahoo.com 



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2315

Abstract

Objective: We sought to determine the relati-
onship between the severity of the coronary artery 
disease measured with the Gensini score and the 
hemoglobin A1c (HbA1c) levels in non-diabetic 
patients with stable angina pectoris.

Methods: A total of 93 patients undergoing 
coronary angiography were included in the study. 
Patients were divided into 3 groups by use of Gen-
sini score (21 patients with normal coronary arte-
ries, 26 patients with mild atherosclerosis and 46 
patients with severe atherosclerotic lesions). The 
associations between severity of coronary artery 
disease and HbA1c levels were assessed using lo-
gistic regression analysis.

Results: The blood glucose readings were ob-
served to be comparable between the groups (p = 
0.097). While the HbA1c values were higher in 
severe atherosclerosis group compared with mild 
atherosclerosis and normal coronary arteries grou-
ps (6.7 ± 1.5, 6.0 ± 0.8 and 5.6 ± 0.6%, respectively, 
p = 0.002). The HbA1c values were observed to be 
correlated with the Gensini score (r = 0.374, p < 
0.001). A cutoff value of 6.0% for HbA1c predicted 
severe atherosclerosis with a sensitivity and specifi-
city of 54% and 74%, respectively. In the multiva-
riate analysis, high levels of HbA1c were observed 
to be independent predictors of severe atheroscle-
rosis (OR: 1.975; 95% CI: 1.101-3.542, p = 0.022).

Conclusion: Increasing levels of HbA1c in 
non-diabetic patients with stable angina pectoris 
are associated with the severe atherosclerosis that 
may help to predict the increased risk for coronary 
artery disease. 

Key words: Coronary artery disease, diabetes 
mellitus, HbA1c, Gensini.

Introduction

Diabetes mellitus is a condition regarded to be 
equivalent to the coronary artery disease (1). Dia-
betes mellitus has also been found to be related 
with increased rates of cardiovascular morbidity 
and mortality (2). The hemoglobin A1c (HbA1c) 
levels are an indicator of the average blood gluco-
se concentrations over a period of 2 to 3 months 
preceding the measurement (3). Therefore, this 
reading is considered to be a more reliable mar-
ker for the evaluation of the effects of long-term 
glycaemia in comparison to fasting glucose (4). 

Blood glucose or glycosylated hemoglobin 
concentrations have been demonstrated to be in-
dicators of the risk for the development diabe-
tic complications (5). Also, higher fasting blood 
glucose levels with the normal range and higher 
HbA1c values in patients without diabetes melli-
tus have been demonstrated to be risk factors for 
cardiovascular events and subclinical atheros-
clerosis (6,7). Studies have shown that increased 
HbA1c levels are associated with increased rates 
of cardiovascular disease and all cause mortality 
both in diabetic and non-diabetic patients (8,9).

There are a number of studies focussing on the 
relationship between HbA1c levels and the presence 
and severity of the coronary artery disease (10-13). 
The majority of these studies have been conducted 
on patient groups with diabetes and acute coronary 
syndrome. Studies focussing on the relationship 
between the HbA1c levels and the Gensini score - 
which is a measure of the prevalence of the coronary 
artery disease - in non-diabetic patients with stable 
angina pectoris are limited in number. In this study, 
our aim is to investigate the relationship between 
the severity of the coronary artery disease measured 
with the Gensini score and the HbA1c values in 
non-diabetic patients with stable angina pectoris.

The relationship of the glycosylated hemoglobin 
A1c levels with the severity of the coronary artery 
disease in non-diabetic stable angina patients 
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Materials and methods

Study population
For the purposes of the study, 93 consecutive pa-

tients who had undergone coronary angiographies 
in the Cardiology Clinic were enrolled. The study 
protocol has been approved by the local ethics com-
mittee and informed consent forms were read to all 
the patients before signing. Patients with acute cor-
onary syndrome, diabetes mellitus, acute infectious 
diseases, chronic kidney and/or liver disease, and 
those with active malignancies and manifest heart 
failure were excluded from the study. 

Detailed patient histories were obtained from 
all the patients and they all underwent complete 
physical examinations. The cardiac risk factors 
of the patients were recorded. Hypertension was 
defined as antihypertensive treatment or a blood 
pressure of > 140/90 mmHg. Diabetes mellitus 
was defined as a previous diagnosis of diabetes 
or use of antidiabetic medication. Active smokers 
were categorized as smokers. Coronary artery dis-
ease was based on family history, coronary artery 
disease in the first degree relatives before the age 
of 55 for males and before the age of 65 for fe-
males, or sudden death. 

Coronary angiography and coronary artery 
disease 
All patients underwent standard selective coro-

nary angiographies through the femoral artery using 
the Judkins technique. The images obtained through 
the coronary angiography were visually evaluated 
by two experienced interventional cardiologists in-
dependent from the study. Coronary artery disease 
was defined as ≥ 50% stenosis in at least one of the 
major epicardial coronary arteries (14).

The extent and severity of the coronary artery 
disease was evaluated through the Gensini score 
(15). The Gensini score was obtained by multiply-
ing the Gensini severity coefficient determined for 
the percentage of the coronary artery stenosis (25%, 
50%, 75%, 90%, 99% and full obstruction; Gen-
sini scores: 1, 2, 4, 8, 16 and 32, respectively) with 
the coefficient varying between 0.5 and 5, which is 
determined according to the functional importance 
of the myocardial area nourished by the artery with 
the stenosis. The total Gensini score was reached by 
adding the scores obtained for each lesion.

The patients were divided into three groups as 
follows: Gensini score = 0 (normal coronary arter-
ies), Gensini score < 30 (mild atherosclerosis), and 
Gensini score ≥ 30 (severe atherosclerosis) (16).

Laboratory tests 
Following a 10 to 12 hour fasting period before 

the coronary angiography, venous blood samples 
were obtained from the patients and were analysed 
in the laboratory of our hospital in terms of the 
total and high-density lipoprotein (HDL) choles-
terol, triglycerides, glucose, urea, creatinine and 
complete blood count. Low-density lipoprotein 
cholesterol (LDL) was calculated using the Frie-
dewald formula. The HbA1c analysis was per-
formed using an HPLC system (Agilent Technolo-
gies, Palo Alto, USA) with columns for the HbA1c 
analysis (Recipe Chemicals, Munich, Germany).

Statistical analysis
The statistical analyses were carried out using 

the SPSS 15.0 software. Parametric variables were 
expresses as mean ± standard deviation, while the 
categorical variables were expressed in percent-
age. The normality of the distribution of the data 
was tested through the Kolmogorov-Smirnov test. 
The continuous variables outside the normal dis-
tribution were analysed using the Mann-Whitney 
U-test, while those within the normal distribution 
were analysed through Student’s t-test. The chi-
square test was used for the intra-group compari-
son of the categorical variables. Spearman’s rho 
test was used for the correlation analyses. The 
one-way analysis of variance (ANOVA) test was 
used to compare the three groups. Receiver op-
erating characteristic (ROC) curve analysis was 
used to determine the optimum cut-off levels of 
the HbA1c in order to predict the severity of the 
atherosclerosis. The binary logistic regression 
analysis including the variables with a p value be-
low 0.1 was carried out to identify the independent 
predictors of severe atherosclerosis and the results 
are expressed in odds ratio (OR) with a 95% con-
fidence interval (CI). Statistical significance was 
based on a value of P < 0.05.
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Results

The study groups included 21 patients with 
normal coronary arteries (mean age: 58.4 ± 13.8 
years), 26 patients with mild atherosclerosis (mean 
age: 60.5 ± 12.1 years), and 46 patients with se-
vere atherosclerotic lesions (mean age: 63.0 ± 
13.3 years) according to the results of the coro-
nary angiography. The demographic and clinical 
features and the laboratory results of the patients 
are compared in Table 1.

No statistically significant difference has been 
observed among the groups in terms of the age, 
sex and the coronary risk factors. In the group with 
serious atherosclerosis, the HDL was observed to 
be lower (p = 0.021), while the other lipid parame-
ters were similar. The blood glucose readings were 
observed to be comparable between the groups (p 
= 0.097). While the HbA1c values were found to 
be similar between the patient group with normal 
coronary arteries (5.6 ± 0.6%) and the group with 
mild atherosclerosis (6.0 ± 0.8%), these values 
were higher in the patient group with severe athe-
rosclerosis (6.7 ± 1.5%) (p = 0.002, Figure 1).

The HbA1c values were observed to be corre-
lated with the Gensini score (r = 0.374, p < 0.001), 
age (r = 0.266, p = 0.010), fasting blood glucose 
(r = 0.334, p = 0.001) and HDL (r = -0.359, p < 
0.001). In the ROC analysis, when a value of 6.0% 

was set as the limit for the HbA1c, the presence of 
severe atherosclerosis was determined with 54% 
sensitivity and 74% specificity (area under the 
ROC curve: 0.677; 95% CI: 0.567-0.787; Figure 
2). In the multivariate analysis, only high levels of 
HbA1c were observed to be independent predic-
tors of severe atherosclerosis (OR: 1.975; 95% CI: 
1.101-3.542, p = 0 .022; Table 2).

Figure 1.  Box plot of HbA1c levels in patients with 
normal coronary arteries, mild atherosclerosis and 
severe atherosclerosis.  

Table 1.  Baseline characteristics of the study population
Normal coronary 

arteries 
(n = 21)

Mild atherosclerosis 
(n = 26)

Severe atherosclerosis
(n = 46) p 

Age [years] 58.4 ± 13.8 60.5 ± 12.1 63.0 ± 13.3 0.389
Male patients 9 (43%) 20 (77%) 30 (65%) 0.051
Coronary risk factors

Family history of CAD 4 (22%) 3 (10%) 8 (17%) 0.531
Smoking 6 (33%) 10 (35%) 18 (39%) 0.876
Arterial hypertension 6 (33%) 9 (31%) 19 (41%) 0.635

Biochemical parameters
Glucose [mg/dl] 	 109.0 ± 21.1 114.6 ± 24.2 122.4 ± 25.6 0.097
Creatinine [mg/dl] 0.8 ± 0.2 0.9 ± 0.3 1.0 ± 0.5 0.056
Total cholesterol [mg/dl] 183.6 ± 44.0 172.1 ± 45.8 163.0 ± 37.9 0.181
LDL [mg/dl] 107.7 ± 34.3 104.3 ± 34.9 97.0 ± 29.5 0.403
HDL [mg/dl] 41.4 ± 9.2 36.9 ± 11.4 34.1 ± 8.5 0.021
Triglycerid [mg/dl] 171.4 ± 80.2 159.0 ± 92.2 142.2 ± 81.1 0.401
HbA1c (%) 5.6 ± 0.6 6.0 ± 0.8 6.7 ± 1.5 0.002

Mean values ± standard deviation and n (%) are reported for continous and categorical variables, respectively.
CAD, coronary artery disease; LDL, low density lipoprotein; HDL, high density lipoprotein; HbA1c, hemoglobin A1c.
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Figure 2.  ROC curve analysis of HbA1c levels 
predicting severity of coronary artery disease.

Discussion

This study has demonstrated that high HbA1c 
levels in non-diabetic patients with stable angina 
pectoris are an independent predictor of the seve-
rity of the coronary artery disease. In our study, 
the specificity of high HbA1c levels (>6%) in pre-
dicting the severity of the coronary artery disease 
was 74%, while its sensitivity was approximately 
54%. Also, high HbA1c values were found to be 
correlated with the Gensini score.

HbA1c is a molecule with little biological va-
riability and unaffected by the momentary chan-
ges in the glucose levels. It can be measured thro-
ugh a standardised method and without needing a 
fasting period before the measurement (17). Since 
HbA1c reflects the average glycemic status within 
the past 3 months (3), it is a more reliable marker 
compared to fasting blood glucose for the obser-

vation of the changes in the arterial walls brought 
about by long term glycaemia (4). 

HbA1c levels are also more useful in predicting 
the abnormal glucose metabolism in comparison 
to the blood glucose levels on presentation in pa-
tients with coronary artery disease (18). Studies 
have shown that increased HbA1c levels are asso-
ciated with increases in cardiovascular disease and 
all mortality both in diabetic and non-diabetic pati-
ents (8,9). Thus, an increase of 1% in the absolute 
glycosylated haemoglobin concentrations has been 
observed to lead to approximately 10–20% increase 
in the risk of cardiovascular diseases (8). Increased 
levels of HbA1c have been associated with increa-
sed mortality in the short and long term in the pati-
ents hospitalised due to coronary artery disease (3). 

HbA1c levels have already been demonstrated 
to be associated with the severity of the coronary 
artery disease. In the study they conducted using 
multisliced computed tomography on asymptoma-
tic and non-diabetic patients, Rivera et al. (19) have 
shown the relationship of increased HbA1c levels 
with the presence of coronary atherosclerosis and 
especially the coronary artery plaque load. Corpus 
et al. (20) have demonstrated that higher HbA1c 
levels are associated with a negative prognosis in 
a 12-month follow-up period in non-diabetic pati-
ents who undergo elective percutaneous coronary 
interventions. In their study conducted using the 
OGTT test on the patients who have undergone 
elective coronary angiographies, Li X et al. (12) 
have observed higher rates of multi-vessel lesions 
and increased severity of the stenosis in diabetic 
patients. Konstantinou et al. (4) have demonstra-
ted that higher HbA1c levels in patients who had 
presented with chest pain and undergone coronary 
angiographies had predictive value in terms of the 
coronary artery disease. It is not astonishing that 

Table 2.  Multivariate logistic regression analysis to assess predictors of severe atherosclerosis
Univariate analysis Multivariate analysis

OR (95% CI) p OR (95% CI) p
Gender [male] 0.859 (0.369-2.000) 0.725 0.743 (0.272-2.026) 0.561
Glucose [mg/dl] 1.018 (1.000-1.036) 0.048 0.997 (0.974-1.021) 0.822
Creatinine [mg/dl] 3.736 (0.902-15.478) 0.069 2.807 (0.620-12.710) 0.180
HDL [mg/dl] 0.950 (0.908-0.994) 0.025 0.972 (0.924-1.023) 0.275
HbA1c (%) 2.163 (1.305-3.587) 0.003 1.975 (1.101-3.542) 0.022

CI, confidence interval; HDL, high density lipoprotein; HbA1c, hemoglobin A1c. 
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more severe coronary artery disease is observed in 
patients with abnormal glucose metabolism. In our 
study, which included non-diabetic patients in con-
trast to these studies, increased HbA1c levels were 
found to be associated with higher Gensini scores 
indicating the severity of the atherosclerosis.

In a study they conducted on diabetic patients 
who had undergone coronary angiographies, Ra-
vipati et al. (10) have observed that higher HbA1c 
levels were related to multi-vessel disease. In 
another study conducted on diabetic patients by 
Su et al. (13), the HbA1c levels were shown to be 
independent predictors of the Gensini score. 

Some studies have investigated the HbA1c le-
vels in patients with acute coronary syndrome. In 
a study by Saleem et al. (11) conducted in pati-
ents who applied with acute myocardial infarcti-
on, the increase in HbA1c was demonstrated to 
be an independent predictor of the Gensini sco-
re. In a study conducted in patients who had un-
dergone primary percutaneous interventions due 
to acute myocardial infarction, Cicek et al. (21) 
have demonstrated increased HbA1c levels to be 
independent predictors of hospital mortality. Both 
of these studies were conducted in patients with 
acute myocardial infarction, whereas our patient 
population had different characteristics. 

In the study by Lu et al. (22) where patients with 
diabetes mellitus who had normal coronary arteries 
were compared to the patients with severe coronary 
artery disease, no difference was observed in terms 
of the HbA1c readings. Hadjadj et al. (23) did not ob-
serve any relationship between the HbA1c levels and 
the prognosis of the patients who had myocardial in-
farctions. Timmer et al. (24) have demonstrated that 
increased HbA1c levels are not independent predic-
tors of mortality in patients with ST elevation or non-
ST elevation myocardial infarctions and with atypi-
cal chest pain. Although these studies did not point 
out any significant relationship between the HbA1c 
levels and atherosclerosis, it is observed that the pati-
ent groups in these studies are either heterogeneous, 
or small in number. Also, since in the study by Lu et 
al. (22) the diagnosis of the coronary artery disease 
was based on more severe coronary artery stenosis 
(>70%), a number of the patients may have been cla-
ssified into the group without coronary artery disease 
and this may have influenced the end results. 

Study limitations
The relatively small number of the study su-

bjects constitutes the main limitation of this cro-
ss-sectional study. Since our study population 
consisted of a select group of patients referred for 
coronary angiography, it is not possible to extra-
polate our results to the general population. Also, 
coronary angiography is not an ideal technique to 
quantify the overall atherosclerotic burden, since 
it only provides information about the arterial lu-
men. A third limitation results from the fact that 
the diagnosis of the diabetes mellitus was based 
on the clinical records and that the patients did not 
take oral glucose tolerance tests for the purposes 
of this study. This may have masked the true pre-
valence of the diabetes mellitus. Finally, the cro-
ss-sectional design of our study prevented the ob-
servation of any causal relationships between the 
HbA1c and the severity of coronary artery disease.

Conclusion

The results obtained from the present study 
revealed that there is a correlation between the 
HbA1c levels and the Gensini score in non-dia-
betic patients with stable angina. Also, the HbA1c 
levels were observed to independently predict the 
severity of the coronary artery disease. Thus, in 
non-diabetic stable angina patients, the HbA1c 
levels may help to predict the increased risk for 
coronary artery disease. Further studies conducted 
on a larger patient groups are needed in order to 
confirm the association between the HbA1c and 
the coronary artery disease. 
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Abstract

Background: Post thoracotomy analgesia has 
evolved with increasing knowledge about the im-
pact of pain in recovery and new methods for tre-
ating it. Intravenous morphine commonly used to 
control moderate-to-severe postoperative pain. A 
transdermal system of Fentanyl delivery as an alter-
native treatment is recently approved. Transdermal 
Fentanyl patch is used to manage postoperative pain. 

Patients and methods: We compared the effect 
of Transdermal Fentanyl patch versus Intraveno-
us morphine morphine for patient’s postoperative 
pain management under thoracotomy surgery. We 
conducted a randomized, prospective, multi central, 
clinical trial on fifty ASA class I-III patients schedu-
led for thoracic surgery. Patients were divided into 
two equal groups after the operation as followings: 
intra venous morphine (4 mg) was prescribed every 
6 hours in the Morphine group, whereas in Fentanyl 
group a Transdermal Fentanyl patch (50µg/h) was 
placed one hour prior to anaesthesia. The anaesthe-
tic method was the same in both groups. Pain score 
of patients was recorded based on visual analogue 
scale, facial expression type. An additional mor-
phine dose was administered to the patients if nee-
ded. Analysis was done with T-test, Chi square test 
or Fisher’s exact test.

Results: The efficacy of transdermal Fentanyl 
patch in 12, 18, 30, 48 hours post operation was 
better than the morphine group. The mean prescri-
bed morphine dosage for the patients in Morphine 
group was 64±3.82 mg and in Fentanyl group 
26±5.63 mg (p< 0.05). 

Conclusions: In this study transdermal Fen-
tanil patch showed to be an appropriate method 

instead of intermittent intra venous Morphine for 
postoperative analgesia and it is more effective in 
acute post thoracotomy pain controlling.

Key words: Transdermal Fentanyl patch, tho-
racotomy, Morphine, Pain, visual analogue scale.

Introduction

Perioperative analgesia for thoracotomy has 
been evolved increasing knowledge about the im-
pact of pain on recovery and new methods for tre-
ating it[1]. Thoracic surgery is one of the few areas 
where there is a general agreement among physi-
cians regards to the importance of aggressive pain 
management[2]. Pain causes unwanted physiologi-
cal and psychological complications, which have a 
great effect on the patients’ prognosis[1-3]. Preven-
tion of postoperative pain should be considered 
and managed as an important component that has 
a significant effect on patient outcome in terms of 
reducing oxygen consumption, co2 production and 
catecholamine release[2-4]. Post operation analgesia 
is an effective factor in the prognosis of thoraco-
tomy surgery and could reduce lung complications. 
A wide range of analgesia methods have been re-
ported to be effective in pain relief and it would be 
surprising if all have equal efficacy. [2-6]. 

Intermittent Patient-requested analgesia (PRN) 
allows patients to prescribe doses of opioids as 
needed to manage their post operation pain[7]. In 
PRN method, opioid analgesics are infused throu-
gh an IV line and an extra dose would be prepared 
on patient demand. PRN have been used to mainta-
in a mild level of pain rather than total pain relief, 
allowing the patient to be administered enough 
drugs to achieve a comfortable balance between 

A clinical trial on post-thoracotomy pain 
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analgesia and adverse effects [8-10]. Problems that 
compromise patient safety, such as prescription 
errors, psycho-physical dependency and patient 
tampering have been reported [11]. To overcome 
these problems, trans-dermal Fentanyl patch is 
under development as an alternative method that 
delivers adequate doses of Fentanyl. Fentanyl is 
a lipid soluble synthetic opioid, which has been 
part of analgesic regimens for approximately 30 
years. This drug is available in transdermal patch 
form, which is capable of continuous release of a 
determinate amount of Fentanyl per hour [6, 12, 13]. 

We designed this clinical trial to assess the effi-
cacy of transdermal Fentanyl patch (TFP) as a nar-
cotic pain-reliever in patient under thoracotomy 
surgery versus intermittent IV morphine for narco-
tic pain relief therapy. We assessed hemodynamic 
changes, incidence and severity of adverse events 
of TFP prescription besides a total assessment of 
pain control by TFP versus intermittent intraveno-
us Morphine (PRN). 

Subjects and Methods

This clinical-trial study was approved by the 
local ethical committee of our university and 
a written informed consent was obtained from 
each patient. This study was registered in Ira-
nian Registry of clinical trial (IRCT number: 
201110107752N1). 

Fifty patients with American Society of Ane-
sthesiologist (ASA) class I-III with an age range 
of 22-83 years, scheduled for thoracic surgery 
under fixed method generalized anesthesia and 
surgery, were included in this prospective, multi 
central, randomized, double blind clinical trial. 

Patients with history of pregnancy, long-term 
steroid therapy, dermatologic reactions or compli-
cations, allergy to the drugs, uncontrolled hyper-
tension, dementia, neurologic or psychological 
disorders, patients undergoing intra pleural, in-
tercostals blockage or epidural analgesia, alcohol 
abuse, renal insufficiency (serum creatinine more 
than 15 mg/dL) or liver dysfunction (aspartate 
aminotransferase, alanine aminotransferase or 
both more than 40 U/ L), preoperative respiratory 
function tests showing a forced vital capacity less 
than 60% predicted,1st second forced expiratory 
volume less than 60% or both, opium addiction or 

using any drug that modifies pain perception were 
excluded from the study.

Patients were allocated into two groups rando-
mly. Before the operation, postoperative pain met-
hodology was explained to all patients. Transder-
mal Fentanyl patch were prescribed to 25 patients 
(F group) and 25 patients were taken intra venous 
Morphine (M group) for analgesia.

Transdermal Fentanyl patch (Duragesic 50 μg/h) 
was placed on anterolateral side of patient’s thorax 
skin one hour before induction of general anesthesia.

All patients kept NPO for about 8 hours before 
operation and received no premedication. Standard 
monitoring including ECG monitoring, capno-
graph, Non-invasive arterial blood pressure (NIBP), 
and pulseoximetry for peripheral oxygen saturation 
(SPO2) were applied for patients. After administra-
tion of Midazolam 0.03 mg/kg, fentanyl 1.5 µmg/
kg and Morphine 0.1mg/kg, general anesthesia was 
induced with Thiopental 3-5mg/kg and Atracurium 
0.05mg/kg. Anesthesia was maintained with Iso-
florane 0.6-1.2% and N2O 50% and IV Fentanyl. 
Muscle relaxation was maintained with Atracurium, 
l0 mg IV, as required, and residual neuromuscular 
block was reversed with intra venous Neostigmine, 
0.04 mg/kg, and Atropine, 0.02 mg/kg.

After thoracotomy, patients were transferred to 
ICU and monitored for 54 hours. The time of arri-
val at the ICU was considered as zero time.

The vital signs (VS) of patients included heart 
rate (HR), blood pressure (BP), respiratory rate 
(RR) and peripheral O2 saturation were measured 
and recorded every six hours in ICU. If patient 
experienced reduced peripheral O2 saturation and 
respiratory rate less than 8 per minute, IV Naloxo-
ne was administered to improve respiration status.

We used Morphine 4 mg IV every 6 hours after 
thoracotomy, in M group regardless of their pain 
score. Pain score of the patient was evaluated with 
facial expression type of Visual Analogue Scale 
(VAS) and recorded throughout the next 54 hours 
after thoracotomy in 2, 4, 6 and every 6 hours af-
terwards and a minute prior to IV Morphine [14,15]. 
An additional Morphine, 4 mg IV, was administe-
red in both groups if the patient VAS was more 
than 2 or they needed additional analgesia. The 
amount of Morphine necessary for analgesia was 
compared in both groups at the end of the study. 
Degree of sedation was also examined by the same 
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observer on a five-point scale (0 = alert, 1 = mildly 
drowsy, 2 = moderately drowsy, easily rousable, 3 
= very drowsy, rousable, 4 = difficult to rouse or 
5 = unrousable) [16]. Side effects, including nausea, 
vomiting, respiratory depression, sedation and 
pruritus were recorded and treated with appropria-
te medication.

Pain classification was defined as below [14,15]: 
0. No pain (VAS 0-2): neither pain complaint 

nor painful facial expression was observed, 
in clinical observation

1. 	Mild pain (VAS 3-4): In response to the 
question ‘how are you’, patient expressed a 
mild pain but it is tolerable.

2.  Moderate pain (VAS 5-6): patient expressed 
pain and the patient’s face was mildly 
clouded but it was tolerable with the 
explanation that this amount of pain is 
normal after any operation.

3.	 Severe pain (VAS 7-8): the patient 
expressed pain and it was not tolerable even 
with the explanation and patient’s face was 
completely tense.

4.	 Worst imaginable pain (VAS 9-10): very 
severe and intolerable pain so that he asked 
others for help and the face was considerably 
tense as if crying.

Data were coded and entered into computer 
and analyzed by SPSS-16 software. Demographic 
data were studied. Continues covariates such as 
age and weight were compared using the analysis 
of variance T-test. For categorical covariates, the 
comparison was studied using a Chi-squared test 
or Fisher’s exact test. For comparison of conse-
cutive values, ANOVA and Repeated measure-

ments Post Hoc test of variance were applied. The 
significance level was defined as a P value less 
than 0.05. To calculate the sample size, a power 
analysis of α=0.05 and β=0.80 showed that 25 pa-
tients per study group were needed to detect the 
difference between two groups.

Results

All patients (n=50) completed the study, 29 
women and 21 men. The patients’ age ranged from 
22-83 years. There was no statistical difference in 
patients’ demographics and mean duration of sur-
gery between the two groups. Table 1

There was no significant difference between F 
and M groups on Post thoracotomy pain score in the 
2nd, 4th hours but, According to what have been illu-
strated in the Table 2, there is a significant difference 
in Morphine requirements between two groups.

Figure 1 demonstrates better post operation 
pain management in 12th, 18th , 30th and 48th hours 
after thoracotomy in F group(p <0.05).

Figure 1. Visual analogue scale comparison 
between the two groups (Fentanyle v.s Morphin) 
in the postoperative period

Table 1. Demographic data and duration of surgery 
Group F (n=25) Group M (n=25) P-value

Age (years) 58.08±16.7 55.88±17.16 0.85
Gender(male/female) 14/11 13/12 0.62
Weight(kg) 56/4±6.6 62±7.2 0.74
Surgical time (min) 124±18 116±20 0.82

Table 2. Mean VAS number (2nd, 4th h) and morphine requirement (mg) for each patient in two groups
Hours 2ndh VAS 4thh VAS 6 12 18 24 30 36 42 48 54

Group M 2.43±1.06 2.27±1.18 8.4±2.15 9.1±2.46 6.7±2.18 7.1±1.96 6.9±2.30 8.2±2.37 6±1.82 7.1±2.06 4.7±1.88
Group F 2.21±0.98 1.85±0.83 4.3±1.74 4.9±1.8 1.8±1.09 3.9±1.23 2.2±0.93 3.1±1.14 2.8±1.16 1.8±0.85 1.3±0.72
p-value 0.204 0.121 0.012 0.016 0.003 0.018 0.005 0.010 0.015 0.002 0.004
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Figure 2 shows that morphine administration 
in F group was much less than M group and there 
was a statistically significant difference between 
the two groups in post operation duration. 

Figure 2. Morphine requirement (mg) in the po-
stoperative period 

The mean dose of morphine administration for 
each patient was significantly different between 
M and F group (64±3, 82 mg vs. 26±5.63 mg; P-
value< 0.05). Total morphine administration in M 
group was 1605 mg and 655 mg in F group. 

The mean amount of peripheral O2 saturation 
in each group was above 94% and no significant 
difference was observed. In addition, none of them 
experienced a respiratory rate less than 8 and there 
was no need for Naloxone administration. Moreo-
ver; during the study, all patients were hemodyna-
mically stable and no opioid related hypotension 
or bradycardia was observed.

Discussion

Post-thoracotomy pain is one of the most seve-
re types of postoperative pain. The insufficient tre-
atment of this pain results in reduced pulmonary 
compliance, atelectasis and pneumonia[17]. The 
opioid analgesic Fentanyl has a potential advan-
tage over Morphine as it does not have active me-
tabolites accumulate over time[18,19]. TFP had been 
used clinically since many years ago and has been 
effective in the management of chronic pain and 
various cancer-related pains[13, 20]. However, few 
studies have been performed on its effectiveness 
on acute post operation pain[21].

In our study, group F (TFP) had less Morphine 
administration and pain score, which was similar 
to other studies. In a randomized prospective stu-

dy on 30 patients undergoing hip arthroplasty, pa-
tients were divided into two groups (N=15). The 
first group received TFP 10 hours prior to anesthe-
tic induction whereas the second group received IV 
Morphine in a patient-controlled-analgesia method. 
Morphine administration and VAS in TFP group 
was considerably less than patient-controlled-anal-
gesia method by IV Morphine group[21].

Another study performed by Dasgupta et al on 
15 patients to examine the effectiveness of TFP 
on post thoracotomy pain management. They ob-
served that TFP had decreased post operation pain 
score for 72 hours after the surgery and only nine 
patients needed supplement IV Pethedine[22]. In 
our study, we used Morphine as supplementary 
analgesia and in most of hours (until about 54) the 
pain management was better in patients who was 
administered TFP, and the amount of Morphine 
administration was lower. 

The most common complications of TFP are na-
usea/vomiting and constipation but its most impor-
tant complication is respiratory depression, which 
is more frequent in post operation (4%) than cancer 
related administration (2%). Respiratory complica-
tions in surgical patients mostly appear within the 
first 24 hours after the administration of Fentanyl 
patch[23]. Considering the 72 hours effect of Fen-
tanyl, it is not recommended in those operations with 
shorter pain course, because it can cause decreased 
ventilation after relative pain control[24]. Our patients 
had been monitored for respiratory depression in 
ICU and no one experienced such complications. 

TFP has several advantages: the total costs are 
less than intermittent IV morphine prescription, 
availability is like IV morphine, its use is easy and 
needs no expert nurse, it does not require IV acce-
ss, risk of infection is low, and patient feels more 
comfortable; therefore TFP could be an interesting 
alternative. In addition, some researcher believe 
that, TFP have less side effects like constipation, 
nausea and vomiting and intolerance[7, 9,10,12,21].

 In Rowbotham’s study, patients were divided 
into 2 groups after upper abdomen surgery. The 
first group (22 patients) received transdermal 
Fentanyl two hours prior to the induction of ane-
sthesia and the second group (18 patients) recei-
ved placebo. Both groups received IV morphine 
as supplementary analgesia. Patients in Fentanyl 
group requested a considerable less amount of 
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morphine. Thus, authors suggested transdermal 
Fentanyl to manage acute post operation pain es-
pecially in surgeries, which have a severe and long 
postoperative pain [25]. We used IV Morphine for 
pain management and a better pain management 
in TFP group as well as a lower IV and supple-
mentary Morphine administration was observed. 

Ahmedzai et al reported that transdermal Fen-
tanyl was the same as oral morphine in reduction 
of cancer pain[26]. Although in Allan’s study, pati-
ents suffering from chronic low back pain experi-
enced less pain in rest and sleep while using tran-
sdermal Fentanyl[27]. This may be due to continuo-
us and stable plasma concentration of this form of 
the drug[23,28]. 

It should be mentioned that we had some stren-
gth and limitations in our study. Our studied group 
suffered from acute postoperative pain, which is 
different from the previous studied groups (chro-
nic Pain). Patients using TFP have been experien-
ced less for the acute postoperative pain manage-
ment[29]. Although IV Morphine administered by a 
nurse based on the patients’ request could be con-
sidered as a confounding factor because we did 
not have the patient-controlled analgesia facilities 
in our center. This could influence the analgesic 
effects of morphine via fluctuations in morphine 
plasma concentrations whereas, in Fentanyl gro-
up, the stability in Fentanyl plasma concentration 
has caused a better analgesia. 

The results of our study suggest that transder-
mal Fentanyl patch is an appropriate and effective 
method for reduction of early post thoracotomy 
pain. TFP use is a safe and effective method that 
provides equal or better analgesia in compari-
son with intermittent intravenous morphine by 
patient’s requested method (PRN). 
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Abstract

Background: There may be some relations-
hips between hydroxyurea treatment, frequency of 
painful crises, and survival of sickle cell diseases 
(SCDs) cases.

Methods: The study was performed in the He-
matology Service on the SCDs cases. Frequency of 
painful crises and severity of them, as a mean deg-
ree between 0 to 10 according to patient’s self-exp-
lanation, were detected. Cases with frequent crises, 
at least once a year, were put into the first, cases 
with rare crises into the second, and cases with no 
crisis in their lives were put into the third groups. 
Then, a hydroxyurea treatment was initiated to all 
patients with an initial dose of 15 mg/kg/day, and 
then it was increased up to 35 mg/kg/day according 
to patients’ requirement and compliance.

Results: The study included 273 patients (135 
females). Majority of them (79.1%) have frequent 
crises, 10.6% of them have rare crises, and 10.2% 
of them have no crisis in their lives before the ini-
tiation of treatment. There was an increase accor-
ding to the mean ages from the first towards the 
third groups, progressively (28.0, 31.0, and 35.5 
years), and the difference was highly significant 
between the first and third groups (p<0.000). The 
mean number (10.1 versus 1.3 crises per year, 
p<0.000) and severity of painful crises ((7.3 ver-
sus 2.4, p<0.001) were decreased with the hydrox-
yurea treatment, significantly.

Conclusion: Since the higher frequency of 
painful crises may indicate the shortened survival 
of the SCDs patients, hydroxyurea may prolong 
survival of such cases by decreasing frequency of 
painful crises, significantly.

Key words: Hydroxyurea, sickle cell diseases, 
painful crises, atherosclerosis.

Introduction

Aging may be the major disease of the human 
being, and systemic atherosclerosis may be the 
major underlying cause of it. Atherosclerosis is an 
irreversible process that accelerated by many fac-
tors. Some of the accelerating factors are collected 
under the heading of metabolic syndrome inclu-
ding overweight, dyslipidemia, elevated blood 
pressure (BP), and insulin resistance for the de-
velopment of terminal diseases such as obesity, 
hypertension (HT), diabetes mellitus (DM), coro-
nary heart disease, chronic obstructive pulmonary 
disease (COPD), cirrhosis, chronic kidney disease 
(CKD), peripheric artery disease, and stroke (1-6). 
Probably sickle cell diseases (SCDs) are an acce-
lerated systemic atherosclerotic process, too. They 
are characterized by sickle-shaped erythrocytes 
which is caused by homozygous inheritance of the 
hemoglobin S (Hb S). Glutamic acid is replaced 
with valine, as a less polar amino acid in the sixth 
position of the beta chain of the Hb S. Presence 
of the less polar amino acid promotes polymeri-
sation of the Hb S. So Hb S causes erythrocytes 
to change their normal elastic and biconcave disc 
shaped structures to a hard and sickle shaped bo-
dies. The decreased elasticity of erythrocytes is 
the central pathology of the disease. The sickling 
process is probably present in whole life, but it is 
exaggerated during various stressful conditions of 
the body. The erythrocytes can take their normal 
elastic shapes after normalization of the stressful 
conditions, but after repeated cycles of sickling 
and unsickling, they become a hard body, perma-
nently. The sickled cells induced chronic endo-
thelial damage and secondary tissue ischemia and 
infactions, even in the absence of an obvious vas-
cular occlusion, are the final consequences of the 
disease, so life expectancy of the SCDs cases is 

Hydroxyurea may prolong survival of sickle cell 
patients by decreasing frequency of painful crises
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decreased by 25 to 30 years (7). We tried to under-
stand whether or not there are some relationshi-
ps between hydroxyurea treatment, frequency of 
painful crises, and survival of SCDs cases in the 
present study.

Material and methods

The study was performed in the Hematology 
Service of the Mustafa Kemal University between 
March 2007 and December 2012. All patients with 
SCDs were enrolled into the study. SCDs are dia-
gnosed by the hemoglobin electrophoresis perfor-
med via high performance liquid chromatography. 
Their medical histories including frequency and 
severity of painful crises, smoking habit, regular 
alcohol consumption, leg ulcers, and stroke were 
learnt. Frequency of painful crises was detected as 
a mean number of crises per year, and severity as a 
mean degree between 0 to 10 according to patient’s 
self-explanation. Cases with a history of one pack-
year were accepted as smokers, and cases with one 
alcoholic beverage a day were accepted as regular 
alcohol consumers. A check up procedure inclu-
ding serum creatinine level on three occasions, he-
patic function tests, markers of hepatitis viruses A, 
B, and C and human immunodeficiency virus, an 
abdominal ultrasonography, a Doppler ultrasono-
graphy to evaluate the portal blood flow, an upper 
gastrointestinal tract endoscopy to detect esopha-
geal varices just in suspected cases, and a compu-
ted tomography of the brain was performed. Cases 
with acute painful crises were treated at first, and 
then spirometric pulmonary function tests to di-
agnose COPD, the Doppler echocardiography to 
measure the systolic BP of pulmonary artery, and 
renal and hepatic function tests were performed 
on the silent phase. The criterion for diagnosis of 
COPD is post-bronchodilator forced expiratory 
volume in 1 second/forced vital capacity of less 
than 70% (8). Systolic BP of the pulmonary ar-
tery at and above 40mmHg on the silent phase is 
accepted as pulmonary hypertension (9). CKD is 
diagnosed with a continously elevated serum crea-
tinine level which is greater than 1.2 mg/dL on the 
silent phase. Cases with renal transplantation were 
also put into the CKD group. Cirrhosis is diagno-
sed with hepatic function tests, ultrasonographic 
findings, esophageal varices, and ascites without 

histologic procedure in the absence of any indica-
tion. Digital clubbing is diagnosed by determining 
the ratio of distal phalangeal diameter to interpha-
langeal diameter which is required to be higher 
than 1.0, and with the presence of Swamroth sign 
(10,11). Cases with frequent crises, at least once a 
year, were put into the first, cases with rare crises 
were put into the second, and cases with no crisis 
in their lives were put into the third groups, and 
the groups were compared in between according 
to the mean ages. Then, a hydroxyurea treatment 
was initiated to all patients with an initial dose of 
15 mg/kg/day, and then the dose was increased 
up to the final dose of 35 mg/kg/day according 
to patients’ requirement and compliance. Finally, 
the mean numbers and severity of painful crises 
were detected in all cases after the hydroxyurea 
treatment, again, and compared with the previo-
us values. Additionally, prevalences of smoking, 
regular alcohol consumption, pulmonary hyper-
tension, leg ulcers, CKD, COPD, cirrhosis, digital 
clubbing, stroke, and exitus were detected among 
the patients. Mann-Whitney U test, Independent-
Samples t test, and comparison of proportions 
were used as the methods of statistical analyses.

Results

The study included 273 patients (138 males and 
135 females). The mean age of them was 29.1 ± 
9.4 (14-59) years. Majority of the SCDs patients 
(79.1%) have frequent crises, 10.6% of them have 
rare crises, and 10.2% of them have no crisis in the-
ir lives before the initiation of treatment (Table 1). 
When we compared the mean ages, there was an 
increase from the first towards the third groups, pro-
gressively (28.0, 31.0, and 35.5 years), and the diffe-
rence was highly significant between the first and 
third groups (p<0.000). The hydroxyurea treatment 
was used and well-tolerated with a high majority of 
cases (91.5%), and the remaining cases could not 
been followed up. We have not observed any side 
effect of hydroxyurea therapy during the follow-
up period. The final dose of 35 mg/kg/day was just 
achieved in 25 cases (9.1%), and the lowest terminal 
dose was 1.000 mg/day in two divided doses during 
the six-year follow-up period. During the period, the 
mean numbers of crises were significantly decre-
ased with the treatment (10.1 versus 1.3 crises per 
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year, p<0.000). Similarly, the mean severity of pa-
inful crises was also decreased with the treatment, 
significantly (7.3 versus 2.4, p<0.001). Although 
there was no patient with regular alcohol consumpti-
on, prevalence of smoking was high (9.5%). Becau-
se of the sistemic nature of the SCDs, we detected 
mortality (5.4%), pulmonary hypertension (11.3%), 
stroke (4.7%), cirrhosis (6.2%), COPD (6.5%), leg 
ulcers (10.9%), digital clubbing (5.8%), and CKD 
(8.4%) during the six-year follow-up period (Table 
3). Five of the CKD cases were on hemodialysis, 
and one with renal transplantation. Histological dia-
gnosis of cirrhosis was required in none of the study 
cases. Although antiHCV was positive in two of the 
cirrhotic cases, HCV RNA was detected as negative 
by polymerase chain reaction in both.

Discussion

SCDs affect all vascular systems of the body 
(12-14). Even there was a patient with sickle cell 
retinopathy induced severe vision loss among our 
study cases. Eventually, the mean survival was 42 
years for males and 48 years for females in the li-

terature (7), whereas it was 26 and 31 years, respe-
ctively, in the present study. The great differences 
between the survival should be searched with furt-
her studies, but it may be secondary to the initiation 
of hydroxyurea treatment in early life in developed 
countries. On the other hand, the prolonged survi-
val of females with SCDs should also be searched, 
effectively. As a result of such a great variety of 
clinical presentation, it is not surprising to see that 
the mean body weight and body mass index (BMI) 
were significantly retarded in the SCDs cases (15). 
On the other hand, as an opposite finding to some 
other reports (16,17), the mean body heights were 
nearly similar in the SCDs and control cases in the 
above study (15). Probably due to the significant-
ly lower mean body weight and BMI, mean values 
of the low density lipoprotein cholesterol, alanine 
aminotransferase, and systolic and diastolic BPs 
were also significantly lower in the SCDs cases 
(15), which can be explained by definition of the 
metabolic syndrome (18-20).

Painful crises are the most common and disab-
ling symptoms of the SCDs. Although some authors 
reported that painful crises themselves may not be 

Table 1. Frequency of painful crises in the sickle cell cases

Variables Cases with 
frequent crises p-value Cases with 

rare crises p-value Cases without 
crisis p-value*

Prevalence 79.1% (216) <0.001 10.6% (29) ns† 10.2% (28) <0.001
Mean age (year) 28.0±8.9 (14-59) ns 31.0±9.8 (17-54) ns 35.5±10.3 (18-58) 0.000

*Difference between the first and third groups   †Nonsignificant (p>0.05)

Table 2.  Characteristics of painful crises before and after hydroxyurea treatment
Variable Before hydroxyurea treatment p-value After hydroxyurea treatment

Average number of 
crises (per year) 10.1 ± 10.9 (1-48) <0.000 1.3 ± 0.9 (0-4)

Average degree of 
severity of crises 7.3 ± 2.5 (0-10) <0.000 2.4 ± 1.9 (0-10)

Table 3.  Associated pathologies of the sickle cell cases
Variables Mean age (year) Prevalence

Mortality 28.7 ± 9.0 (19-45) 5.4% (15)
Pulmonary hypertension 30.4 ± 10.8 (19-56) 11.3% (31)
Stroke 31.6 ± 9.4 (17-47) 4.7% (13)
Cirrhosis 33.3 ± 11.7 (19-56) 6.2% (17)
Chronic obstructive pulmonary disease 34.0 ± 8.4 (23-54) 6.5% (18)
Leg ulcers 35.4 ± 7.4 (17-58) 10.9% (30)
Digital clubbing 35.5 ± 11.4 (21-56) 5.8% (16)
Chronic kidney disease 36.3 ± 9.9 (19-54) 8.4% (23)
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directly life threatening (21), infections are the most 
common precipitating factors of them. On the other 
hand, pain is the result of a complex and poorly un-
derstood interaction between erythrocytes, endothe-
lial cells, leukocytes, and platelets at the moment. 
Whether leukocytosis contributes to the pathogene-
sis of the painful crises by releasing cytotoxic enz-
ymes is unknown. For example, the adverse actions 
of neutrophils on endothelium are of particular in-
terest with regard to the cerebrovascular diseases in 
SCDs. Leukocytosis even in the absence of any in-
fection was an independent predictor of the severity 
of the disease (22), and it was associated with the 
risk of stroke in a cohort of Jamaican patients (23). 
Occlusions of vasculature of the bone marrow, bone 
infarctions, releasing of inflammatory mediators, 
and activation of afferent nerves may take role in the 
pathophysiology of the intolerable pain. Because of 
the severity of pain, narcotic analgesics are usually 
required to control them (24), but according to our 
practice, repeated erythrocyte transfusions may be 
highly significant in severe painful crises, both to 
relieve severe pain and to prevent sudden death that 
may develop secondary to acute chest syndrome or 
sepsis induced multiorgan failures on the chronic 
background of the SCDs.

Hydroxyurea is an effective therapeutic option 
used for the treatment of several disorders, such as 
chronic myeloproliferative disorders and SCDs. It 
interferes with cell division by blocking the for-
mation of deoxyribonucleotides via inhibition of 
ribonucleotide reductase. The deoxyribonucleoti-
des are the building blocks of DNA. Hydroxyurea 
mainly affects hyper-proliferating cells. Although 
the action way of hydroxyurea is thought to be the 
increase in gamma-globin synthesis for fetal he-
moglobin (Hb F) in the SCDs (25,26), we think 
that its main action way is suppression of leuko-
cytosis and thrombocytosis via blocking the DNA 
synthesis. By this way, the continuous inflamma-
tory process of the SCDs that initiated at birth on 
the vascular endothelium is suppressed with some 
extent. Due to the same action way, hydroxyurea 
is also used in moderate and severe psoriasis to 
suppress hyper-proliferating skin cells. As in viral 
hepatitis cases, although presence of a continuous 
damage of sickled cells on the vascular endotheli-
um, the severity of destructive process is probably 
exaggerated by the patient’s immune system, es-

pecially by the actions of leukocytes and throm-
bocytes. So suppression of the hyper-proliferation 
of leukocytes and thrombocytes probably limits 
the endothelial damage-induced tissue ischemia 
and infarctions all over the body. Similarly, it was 
reported in a previous study that lower neutrop-
hil counts were associated with lower crises rates, 
and if a tissue infarction occurs, lower neutrophil 
counts may limit severity of pain and extent of tis-
sue damage (27). On the other hand, final Hb F 
levels in patients using hydroxyurea did not differ 
from their pretreatment levels, significantly (27).

Physicians at the National Institutes of Health 
Consensus Conference agreed that hydroxyurea is 
underused both in adults and children due to several 
reasons including the fact that hydroxyurea is a che-
motherapeutic agent, and thus should not be taken 
by people planning to become pregnant in the near 
future, and the fear of a potentially increased risk of 
cancer (28). However, the cancer risk has not been 
substantiated by more than a decade of using hyd-
roxyurea for adults (29). Although hydroxyurea is 
found in category D in pregnancy, and investigatio-
nal and post-marketing data show risk to fetus (30), 
potential benefits may outweigh potential risk even 
in pregnancy, since it is becoming clear that untrea-
ted SCDs, even in the absence of any painful crisis, 
may terminate with several consequences even in 
the early adulthood (15). It is obvious that there is a 
need for more effective treatment options for SCDs, 
but until some better drugs become available, we 
have to use hydroxyurea in all SCDs cases, and its 
dose should be kept as higher in the moderate and 
severe SCDs patients.

Hydroxyurea probably has a life-saving role in 
the SCDs. As similar results to our study, the Mul-
ticenter Study of Hydroxyurea (MSH) studied 299 
severely affected adults with sickle cell anemia (Hb 
SS), and compared the results in patients treated 
with hydroxyurea or a placebo (31). The study par-
ticularly searched effect of hydroxyurea on painful 
crises, acute chest syndrome, and requirement of 
blood transfusion. The outcomes were so overw-
helming in the favour of hydroxyurea that the study 
was terminated after 22 months, and hydroxyurea 
was initiated for all patients (31). The MSH also 
demonstrated that patients treated with hydroxyu-
rea had a 44% decrease in hospitalizations when 
compared with those taking placebo (31). In multi-
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variable analyses, there was a strong and indepen-
dent association of lower neutrophil counts with the 
lower crises rates (31). But this study was perfor-
med just in severe Hb SS cases alone, and the rate 
of painful crises was decreased from 4.5 to 2.5 per 
year (31). Whereas in our study, we used all kinds 
of SCDs cases with all clinical severity, and the rate 
of painful crises was decreased from 10.1 to 1.3 per 
year with an additional decreased severity of them, 
significantly (7.3 versus 2.4, p<0.000). In another 
study, adult patients using hydroxyurea for frequ-
ent painful crises appear to have reduced mortality 
after a 9-year follow-up period (32). The underl-
ying disease severity remains critical to determine 
prognosis, but hydroxyurea may migitate severity 
of disease (32). Probably the chronic endothelial 
damage of the SCDs is initiated at birth and clini-
cal complications of them begin in infancy. It was 
shown in another study that even infants with lower 
hemoglobin levels were more likely to have a hig-
her incidence of clinical events such as acute chest 
syndrome, painful crises, and lower neuropsycho-
logical scores, and hydroxyurea reduced the inci-
dence of them (33). Hydroxyurea in early life may 
also protect splenic function, improve growth, and 
prevent multiorgan dysfunctions by reversing ear-
ly vascular damage. Transfusion programmes also 
reduce all of the complications of SCDs, however 
transfusions carry some risks including potential 
infection transmission, development of allo-antibo-
dies causing subsequent transfusions more difficult, 
and iron overload. On the other hand, it has to be 
kept in mind that although hydroxyurea may mi-
nimize sickling-induced chronic endothelial dama-
ge and tissue ischemia and infarctions, the SCDs 
probably can not reversed completely, and painful 
crises, acute chest syndrome, autosplenectomy, and 
stroke may also occur during the treatment.

As a conclusion, since the higher frequency of 
painful crises may indicate the shortened survival 
of the SCDs cases, hydroxyurea may prolong sur-
vival of such patients by decreasing frequency of 
painful crises, significantly.
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Abstract

Aim: The aim of this ex vivo study was to in-
vestigate the influence of threshold value variation 
on the three-dimensional reconstructions of exter-
nal and internal dental structures based on cone-
beam computed tomography (CBCT) data. 

Methodology: Two human teeth: one upper 
canine and one first upper molar were scanned by 
ProMax 3D (voxel size 160 µm). Data were pro-
cessed using MIMICS software and based on par-
ticular thresholding results, the set of appropriate 
three-dimensional reconstructions was created. The 
levels of lower threshold were established at 400, 
800, 1100, 1300, 1500 HU for canine and, additi-
onally, 1700 HU for molar. For the purpose of qu-
antitative assessment the volume and some overall 
dimensions of dental tissues as well as the dimen-
sions of particular roots (external dimensions) and 
canals (internal dimensions) were determined.

Results: Provided 3D reconstructions revealed 
many anatomical details, e.g. canal splitting in the 
canine and extensive anastomosis between MB 
and MB2 canals, however, the quality of these de-
tails differed depending on the lower threshold va-
lue. Raised lower threshold value has resulted in 
shortened outer dimensions of individual models, 
as well as in enlarged pulp cavity. Thresholding 
process influenced obtained measurements and 
had significant impact on relation between canal 
dimensions and external root dimensions.

Conclusions: The value of the lower threshold 
influences the quality of reconstruction of objects 
examined by CBCT and the degree of visualiza-
tion of details in the dental cavity structure. The-
refore, the thresholding process should be carried 
out with special caution.

Key words: threshold value, 3D reconstructi-
on, cone beam computed tomography.

Introduction

The knowledge of root canal anatomy, with its 
many variations, is critical for the success of endo-
dontic therapy. Conventional and digital intraoral 
radiographs are not completely reliable in assessing 
root canal morphology because of their main limi-
tation connected with two-dimensional reconstruc-
tion of three-dimensional objects. It causes many 
distortions, artifacts and superimposition of dental 
structures on X-ray images. The tools which may 
help to avoid such problems are computed tomo-
graphy techniques (1-2). In spite of the fact that 
conventional tomography can be useful in diagno-
sis of complicated endodontic cases, it is not widely 
used because of low spatial resolution compared to 
the dimension of root canals, high radiation dose as 
well as size and cost of the equipment (2). Micro-
tomography (µCT) is considered as a reference 
standard in evaluation of tooth morphology because 
it offers much higher accuracy than CT. However, 
it can only be used ex vivo because of time-consu-
ming procedures and high radiation dose, as well as 
limitation of the scanned object size (2-5). 

Recently, the cone-beam computed tomo-
graphy has become available for dental practice. 
Major benefits of this technology are in-office 
imagining, real size data, isotropic voxels, high re-
solution, relatively low radiation dose and the po-
ssibility to generate different kind of images (e.g. 
orthopantomogram, cefalogram, TMJ) as well as 
fewer disturbances from metal artifacts compa-
red with CT. The CBCT scanner software allows 
carrying out a multi-planar reformation and 3D 
surface rendering of the anatomic structures; they 
can be studied from any spatial plane without su-
perposition. Presently, CBCT is widely used for 
planning implants and in orthodontic treatment, 
presurgical planning, diagnosis of periapical pat-
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hology, complicated endodontic treatment and di-
agnosis of traumatic injuries. This technology is 
considered a promising tool for endodontic prac-
tice which in future will help not only to identify 
details of root canal morphology, but also to select 
tools and techniques or to simulate clinical proce-
dures (5-7). The accuracy of CBCT data of oral and 
maxillofacial region was widely evaluated, but the 
number of studies concerning root canal morpho-
logy is limited  (5,6,8-12). Canal reconstructions 
provided with data from CBCT are more precise 
than those from multi-sliced CT (13).

The attenuation of X-radiation in computed to-
mography is measured in Hounsfield units (HU). 
The scale is linear, and the scope of measured valu-
es usually ranges from -1000 to +3000. Attenuation 
of water is 0, of air -1000 HU, and of a bone +400 
HU and higher (14). Within a tooth, there are many 
structures with different radiation absorption co-
efficients: empty spaces (in tooth with open cavity), 
uncalcified tissues (pulp), calcified tissues (enamel, 
dentin, cementum) and obturation materials.  Addi-
tionally, dentin is not a homogeneous tissue, as its 
structure near the pulp is irregular or dystrophic 
(3). Tomographic scans provide huge data amou-
nt, and a special technique called thresholding was 
developed to adapt eye perception to data analysis. 
This method consists in choosing threshold valu-
es which will limit the range of visualized tissues. 
At the CT devices, some thresholds are predefined, 
but, ultimately, determination of them is arbitrary 
and depends on an operator’s interpretation (14). 
Thresholding could be used as a method for tooth 
segmentation into enamel, dentin and pulp space 
(4). The influence of threshold variations on the 
assessment of structural and mechanical properties 
of the bone was described in the literature, howe-
ver, the number of studies taking into consideration 
their influence on teeth reconstructions is limited 
(15-17). No reports on the influence of threshold 
variations on the visualization of canal morphology 
with reference to data from cone-beam computed 
tomography were found. 

The aim of this ex vivo study was to investi-
gate the influence of threshold value variation on 
the three-dimensional reconstructions of external 
and internal dental structures based on cone-beam 
computed tomography data. 

Material and Methods

Two human teeth: one upper canine and one first 
upper molar were scanned by ProMax 3D® (Pla-
nmeca Oy, Helsinki, Finland). Teeth were fixed by 
foamed polystyrene to reduce artifacts from fixing 
material. The field of view was 80x80 mm and 
the settings on the ProMax 3D® were 70 kV and 
10 mA. 501 layers with the resolution of 501x501 
pixels were registered. The voxels were isotropic 
and their size was 160 µm. Obtained data were pro-
cessed by MIMICS® (Materialise N.V., Leuven, 
Belgium) software. Three-dimensional reconstruc-
tions of both teeth were made according to thres-
hold variations expressed in Hounsfield units. The 
levels of lower threshold were established at 400, 
800, 1100, 1300, 1500 HU for canine and, additio-
nally, 1700 HU for molar. The upper threshold was 
constant at 2976 HU. Based on particular threshol-
ding results, the set of appropriate models presen-
ting root canals and hard tissues was created. For 
better visualization of the dental hard tissues, they 
were presented as semitransparent. As a result, all 
places where two or more surfaces overlapped be-
came opaque. In this way, the canal system was pre-
sented as well contrasting against the background of 
external tooth surface. To analyze morphology of 
the reconstructed canals system more easily, solid 
models for particular thresholding results were also 
created. For this purpose the empty spaces, occu-
rring within particular teeth reconstructions volume 
after appropriate thresholding process, were filled in 
slice by slice. The new material layers filling these 
empty spaces were next combined as the solid mo-
del of root canal. The filling process was conducted 
only for these layers where the space of root canal 
was closed; it means it was fully surrounded by hard 
tissues. The exceptions were made for models of 
canine tooth obtained for values of lower threshold 
limit of 1100-1500 HU. Namely, in these cases in 
1/3 apical region on lateral surfaces occurred dis-
continuities of the dentin layer which needed to be 
filled manually. The canal reconstructed in this way 
may slightly differ from the actual form. However, 
without carrying out such procedure, it would be 
impossible to reconstruct the canal in its apical part.

For the purpose of quantitative assessment of 
differences occurring among the reconstructions 
of examined teeth, the volume of hard dental ti-
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ssues, the length of the canine and the lengths 
of individual roots of the molar were evaluated. 
Furthermore, the dimensions of individual roots 
(external dimensions) and canals (internal di-
mensions) were determined; the diagram of these 
measurements with the indications of individual 
dimensions is shown in Figure 1. An analysis for 
two randomly selected canine sections was carried 
out (a and b levels). In case of the molar, measure-
ments in three sections were made; two of them (a 
and b levels) were randomly selected but common 
for all roots, whereas the third (c level) was deter-
mined in such a way that it was situated at a dis-
tance of 5 mm from the root apex. Obtained data 
was used to determine the internal/external ratio 
representing the relation of dental cavity dimensi-
ons to root dimensions and, in addition, the mean 
values and the standard deviation for the internal/
external ratio were calculated. 

Results

Qualitative analysis 
Figure 2 shows three-dimensional models of 

pulp cavity of the examined canine in frontal and 
sagittal view made on the basis of CBCT data for 
particular values of the lower threshold. Depen-
ding on the set limit of the window, differences in 
the reconstruction of anatomical details, particu-
larly in the 1/3 apical region, were visible. With 
the HU value of 400 the root canal was not entirely 
reconstructed in this part. An increase of the lower 

threshold limit caused consistent lengthening of 
the canal. The 3D reconstruction in the sagittal 
section (Figure 2b) visualized the configuration of 
a type IV root canal according to Weine’s classifi-
cation, which was not visible in the frontal section 
(Figure 2a). Also in this section, the canal models 
differed depending on assumed lower threshold 
values from residual construction of the apical re-
gion with 400 HU to nearly complete connection 
of both canals with 1500 HU. On the other hand, 
figure 3 shows 3D reconstructions of both outer 
and inner structures of examined canine obtained 
from cone-beam tomography. In successive 3D 
models we noticed that while the pulp cavity is 
extended as a result of increased lower threshold 
values, a simultaneous loss of hard tissues in the 
root apex region occurred. 

Figure 4 shows, in a view of the mesial surface, 
three-dimensional models of the pulp cavity of the 
first upper molar developed on the basis of CBCT 
data depending on the width of the window. Simi-
larly as in case of the canine, the selected lower 
limit of the window had a significant influence on 
the shape of obtained model, which is best visible 
in relation to MB and MB2 canals. With the value 
amounting to 400 HU, the MB2 canal was almost 
invisible. Models made for lower threshold values 
amounting to 800-1300 HU visualized both this 
canal and an extensive anastomosis between MB 
and MB2 canals. On the other hand, in the pulp 
cavity model obtained for 1700 HU threshold, the 
MB and MB2 canals were completely fused. The 

Figure 1.  The scheme of internal and external root dimensions: a) in case of the canine and the palatal 
and distobuccal roots of the molar, b) a diagram used for the mesiobuccal root of the molar.
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reconstructions of hard tissues and root canals of 
examined molar (Figure 5) show a similar ten-
dency as in case of the canine, i.e. an increase of 
the lower window threshold limit caused the loss 
of hard tissues in the root apex region with simul-
taneous expansion of the pulp cavity. 

Figure 2.  Three-dimensional reconstruction of 
root canal system of the upper canine based on 
cone beam computed tomography data according 
to different threshold values: (a) frontal view, (b) 
sagittal view.  

Figure 3.  Three-dimensional reconstruction 
of the hard tissues and root canal system of the 
upper canine based on cone beam computed to-
mography data according to different threshold 
values: (a) frontal view, (b) sagittal view.

Figure 4.  Three-dimensional reconstruction of 
the root canals of the upper molar based on cone 
beam computed tomography data according to 
different threshold values, sagittal view. 
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Figure 5.  Three-dimensional reconstruction 
of the hard tissues and root canal system of the 
upper molar based on cone beam computed to-
mography data according to different threshold 
values, sagittal view.

Quantitative analysis 
Table 1 shows the results of canine measure-

ments. In the comparison of dimensions obtained 
for the adopted threshold values (400 HU and 1500 

HU) the tooth length measured from the end of the 
incisal cusp to the root apex decreased by 0.8 mm, 
and the volume of hard tissues decreased by 163 
mm3 (24.8%). An analysis of external and internal 
dimensions of examined canine confirmed that with 
increasing lower threshold the root diameter de-
creases, and the canal diameter increases. This pro-
cess is clearly illustrated in the internal/external ratio 
results. In addition, we observed that in the discussed 
case the mesial-distal root canal dimension (Y) was 
the most susceptible to diameter fluctuations; its di-
ameter, measured at the B level, increased twofold. 

Table 2 illustrates the results of an analysis car-
ried out for the molar. The decrease in length of in-
dividual roots between the lower limit 400 HU and 
1700 HU amounted to 0.46 mm for the palatal root, 
0,56 mm for the mesiobuccal root and 0,8 mm for 
the distobuccal root, respectively. The difference in 
volume of hard dental tissues amounted to 388 mm3 
(25.8%). For the sake of clarity of results shown in 
Table 2 the presentation of individual internal and 
external dimensions of individual roots was omit-
ted, and only internal/external ratio values were 
specified. The results of the analysis clearly indicate 
that in case of the examined molar the threshold-
ing process had a similar effect on the relations be-
tween external and internal dimensions as discussed 

Table 1.  Canine measurement results
Lower threshold value

400 800 1100 1300 1500
Length [mm] 27.68 27.52 27.2 27.04 26.88
Hard tissue volume [mm3] 657 598 556 527 494
Dimensions at the A level [mm]
A 8.64 8.48 8.16 8.16 8.16
B 5.76 5.44 5.44 5.28 5.12
X 2.72 3.04 3.04 3.36 3.68
Y 1.44 1.6 1.92 1.92 2.24
Internal/external dimension ratio at the A level
X/A 0.315 0.358 0.373 0.412 0.451
Y/B 0.250 0.294 0.353 0.364 0.437
Dimensions at the B level [mm]
A 7.36 7.20 7.20 6.88 6.88
B 4.48 4.32 4.16 4.00 4.00
X 2.24 2.4 2.56 2.88 2.88
Y 0.8 1.12 1.28 1.44 1.6
Internal/external dimension ratio at the B level
X/A 0.304 0.333 0.356 0.419 0.419
Y/B 0.179 0.259 0.308 0.360 0.400
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in case of the canine. Noteworthy is the fact that in 
case of the mesiobuccal root, within a certain length, 
the division of the canal into two separate branches 
occurred. The reproduction of this phenomenon in 
a model depends to a considerable degree on the 
adopted lower threshold level, which has slightly 
complicated the calculations made for this root 
(X=Xa+Xb; Y=Ya+Yb), and the results obtained 
in this way were characterized by a slightly greater 
scatter. In view of the differences in analysis meth-

odology, they were not taken into consideration in 
the statistical analysis the results of which were 
shown in Figure 6. Within the scope of the analy-
sis, the mean value and the standard deviation for all 
internal/external ratios (for both X/A and Y/B) ob-
tained for the canine and the molar (palatal root and 
distobuccal root) were determined. Obtained results 
confirm a significant impact of the lower threshold 
value used for the development of the tooth model 
on relations between canal dimensions and external 

Table 2.  Molar measurement results
Lower threshold value

400 800 1100 1300 1500 1700
Length of palatal root [mm] 23.20 23.20 23.04 22.88 22.88 22.72
Lengthof mesiobuccal root [mm] 21.28 21.28 21.12 20.96 20.80 20.72
Length of distobuccal root [mm] 20.64 20.64 20.48 20.32 20.00 19.84
Hard tissue volume [mm3] 1502 1399 1323 1268 1203 1114
Internal/external dimensions ratio
Palatal root 
Level A
X/A 0.250 0.269 0.360 0.360 0.375 0.435
Y/B 0.303 0.344 0.387 0.419 0.419 0.500
Level B
X/A 0.250 0.286 0.286 0.333 0.333 0.364
Y/B 0.350 0.410 0.421 0.432 0.486 0.486
Level C
X/A 0.231 0.320 0.348 0.348 0.435 0.476
Y/B 0.323 0.323 0.414 0.414 0.414 0.483
Mesiobuccal root
Level A
X/A 0.216 0.432 0.472 0.514 0.543 0.629
Y/B 0.125 0.304 0.318 0.381 0.429 0.450
Level B
(Xa+Xb)/A 0.204 0.306 0.396 0.489 0.596 0.696
(Ya+Yb)/B 0.250 0.286 0.444 0.500 0.538 0.520
Level C
X/A 0.476 0.512 0.561 0.590 0.615 0.667
Y/B 0.280 0.320 0.391 0.391 0.478 0.500
Distobuccal root
Level A
X/A 0.120 0.217 0.261 0.318 0.364 0.429
Y/B 0.176 0.200 0.333 0.333 0.462 0.538
Level B
X/A 0.314 0.314 0.353 0.353 0.424 0.485
Y/B 0.200 0.250 0.300 0.389 0.444 0.444
Level C
X/A 0.233 0.276 0.310 0.310 0.370 0.444
Y/B 0.222 0.222 0.353 0.353 0.437 0.500
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root dimensions; correlation is increasing and nearly 
linear (in view of a too small sample size, no regres-
sion analysis was conducted). In addition, notewor-
thy is decreasing standard deviation value with in-
creasing lower threshold value. In this case, signifi-
cantly lower values for the threshold value ≥ 1100 
HU (SD=0.038-0.043) as compared to SD=0.062 
for the threshold value equal 400 HU were obtained. 

Figure 6.  Mean values and standard deviations 
of the internal/external ratio of examined teeth 
according to different threshold values.

Discussion

The usefulness of CBCT for the evaluation of 
root canal morphology was favorably assessed in 
clinical and ex vivo studies (8,10,11,18). Neelakan-
tan et al. (11), on the basis of volume-rendering and 
multiplanar volume reconstructions, have found 
CBCT as accurate as modified canal staining and 
clearing technique and more precise than digital 
radiography and spiral CT in identifying the root 
canal anatomy. The probability of overlooking one 
or more root canals in these tests was 23.8% for 
digital radiographs, 15.58% for spiral CT, while 
for CBCT it was 0.29% only. Michetti et al. (10), 
by sliced analysis, evaluated the possibility of two-
dimensional reconstructions of root canals based on 
cone beam computed tomography and they found it 
to be a reliable tool compared to histological data. 
However, Szabo et al. (12) found that some canals 
can be invisible in the apical part of the root and that 
the possibility of visualization of full canal depend-
ed on the CBCT equipment’s parameters. In the lit-
erature, no reports on dental tissue reconstruction 
through the thresholding process based on volumet-
ric tomography data can be found; only Hanning 
et al. (19) in the studies concerning flat-panel volu-

metric tomography used hard tissue segmentation 
based on the Hounsfield scale. 

Hanning et al. (19) suggest that the volumes of 
the dental hard tissues may be underestimated de-
pending on the different Hounsfield units defined 
for certain structures. Hara et al. (16) found that, 
even in case of μCT, a 0.5% change in the threshold 
resulted in a 5% difference in bone volume fraction. 
The present study revealed that the determination of 
thresholds plays an important role in the ability to 
three-dimensional visualization of external and in-
ternal dental anatomy. Provided 3D reconstructions 
revealed many anatomical details, e.g. canal split-
ting in the canine and extensive anastomosis be-
tween MB and MB2 canals, however, the quality of 
imaging of these details differed depending on the 
lower threshold value.  Taking into consideration 
both outer and inner tooth structures, with increased 
lower threshold of the window we observed short-
ening of the tooth model’s contours, while the pulp 
cavity was more and more extended and recon-
structed in detail. The changes were confirmed also 
in quantitative terms. Differences in tooth length 
in the order of 0.5-0.8 mm are to be evaluated as 
clinically insignificant because in the course of end-
odontic treatment the working length of a canal is 
determined electronically, while correct imaging of 
the dental cavity structure with all details is of key 
importance for the endodontist. The differences we 
have shown in the root canal structure depending 
on the lower threshold value can influence both the 
attempt to search for further canals and the choice 
of the preparation and filling method. It seems that 
making 3D reconstructions of a tooth, realistically 
and precisely enough reflecting both outer and in-
ner tooth structures, will in future require the use 
of more intelligent parameter selection algorithms 
of the thresholding process, taking into consider-
ation different needs with regard to outer and in-
ner tooth structures. Further research are required, 
e.g. the comparison of canal diameter at different 
levels with histological data. It should not be for-
gotten that our examination was conducted in ex 
vivo conditions, whereas in clinical conditions the 
tissue segmentation may cause further difficulties 
resulting from the presence of tissues surrounding 
the tooth in the CBCT image.

In general, determining optimal thresholding 
process parameters appears to be an essential ele-
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ment of the three-dimensional tooth modeling. One 
of the most frequently used methods of bone or 
tooth segmentation from the image background is 
the global or local thresholding approach (20,21). 
According to Hassan at al. (17), the specification of 
correct threshold value of separate hard and soft tis-
sues is more difficult in CBCT than in conventional 
CT. Hosntalab et al. (22) state that a single thresh-
olding approach would result in missed dental 
structures (high threshold values) or cause adjacent 
bony tissues to attach to each other (low threshold 
values). When using local threshold value method, 
initial segmentation must be performed, which in-
creases the number of factors influencing the qual-
ity of provided reconstructions (20). The other way 
is to choose a few different threshold values and 
compare the scans with the original one. However, 
in this case the threshold selection could be affected 
by a systemic error of a particular observer, and the 
process itself is a tedious work (16,23). Further-
more, other approaches are proposed to provide 
tooth segmentation, e.g. watershed or panoramic 
pre-sampling and variation level set (22). 

Another aspect influencing the quality of 3D re-
constructions based on CBCT data is the choice of 
such parameters as field of view (FoV) and voxel 
size (12,17,21). The disadvantages of full scanners, 
with FoV from 100 to 200 mm, are great beam an-
gulation in outer parts of volume area and small 
contrast to noise ratio. The FoV of limited CBCT 
(dental or regional) may vary from 40 to 100 mm 
(23). A voxel size of CBCT devices varies from 50 
to 200 µm for limited scanners to between 300 and 
400 µm for full ones. For endodontic purpose, the 
first category is preferred because of higher spati-
al resolution improving the accuracy of the visu-
alization of small features e.g. canal morphology, 
decrease of radiation exposure compared to medi-
cal CT and full CBCT scanners and shorter time of 
3D reconstructions (12,24). In our study, FoV was 
80x80 mm and voxel size was 160 µm. Voxel size 
is responsible for the partial volume effect. Maret et 
al. (5) found that, the accuracy of 3D CBCT recon-
structions of the germs was high, but it depended 
on tooth thickness. In their study, the differences 
between µCT and CBCT data occurred mainly near 
the cervix of the germ and at the incisal edges of 
anterior teeth. The authors explained this phenome-
non as a result of partial volume effect. Despite the 

fact that they used relatively small voxel size for 
CBCT data (76 µm) it was more than 85% higher 
than for µCT (41 µm). According to Michetti et al. 
(10), partial volume effect was responsible for the 
underestimation and smoothing of canal contours 
compared to histological sections. Szabo et al. (12) 
concluded that it was impossible to determine at 
what level the partial volume effect interfered with 
the visualization of the canal. The algorithms of se-
gmentation applied in CBCT devices should limit 
the partial volume effect, but it still can affect the 
results and lead to overinterpretation of the genera-
ted three-dimensional reconstructions (19). 

Conclusions

Cone-beam computed tomography may be a 
useful tool for the evaluation of outer and inner 
dental structure in ex vivo studies. The possibility 
to make three-dimensional reconstructions of se-
lected structures is a breakthrough in dental imag-
ing. It must also be remembered that such modeling 
is extremely useful in the aspect of biomechanical 
tooth strength analysis and engineering evaluation 
of various endodontic techniques. However, the 
value of the lower threshold influences the qual-
ity of reconstruction of examined objects and the 
degree of visualization of details in the dental cav-
ity structure. Therefore, the thresholding process 
should be carried out with special caution. A thesis 
may be proposed that until new, more intelligent al-
gorithms for automatic selection of parameters of 
the thresholding process are developed, it will be 
necessary to provide „manual” evaluation of the 
influence of the use of another (lower and higher, 
respectively) value of the lower window threshold. 
That way the risk of making mistakes in the evalua-
tion of CBCT examination results and wrong thera-
peutic decisions will be considerably reduced.
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Abstract

Objective: We aimed to determine the knowl-
edge, attitudes, and behaviour of female medical 
and health school students in relation to breast 
cancer and breast self-examination (BSE). 

Methods: This study was conducted in a med-
ical and health school in Turkey. A total of 288 
(82.3%) of 350 female students were reached in 
the school of health, and 49 (73.1%) of 67 female 
students were reached in the medical school. The 
data were collected by a standard questionnaire 
comprising 32 questions. 

Results: A total of 55.8% of the students evalu-
ated their knowledge of BSE as inadequate. A total 
of 78.0% of the students had received no training 
about BSE, and 72.1% of the students believed that 
breast cancer was the most common type of cancer 
among women. In terms of performing BSE, 70.9% 
of the participants performed the procedure, 64% 
on a monthly basis and 5% during menstruation. 

Conclusions: These medical and health school 
students receive inadequate education on BSE and 
breast cancer and fail to perform BSE in a regu-
lar and timely fashion. They should be instructed 
thoroughly on this topic prior to graduation, and 
they should learn to practice BSE on a regular and 
timely basis.

Key words: Breast self-examination, breast 
cancer, student, Turkey.

Background

Breast cancer is an important health problem 
across the world and is the most common cancer 
type among women. It is one of the leading cau-
ses of death in several countries. It is the second 

leading cause of death in the U.S. (1) and the third 
in Korea (2). In Turkey, breast cancer is the most 
common type of cancer among women and com-
prises 24.1% of all cancer cases (3).

The diameter of the tumour and involvement 
of axillary lymph nodes are the most important 
factors influencing the prognosis in breast cancer. 
Increased tumour diameter and the involvement of 
the axillary lymph nodes raise mortality and lo-
cal recurrence rates (4). Therefore, early diagnosis 
in breast cancer facilitates treatment and prolongs 
the life span of the patient (5). Mammography, 
clinical breast examination, and breast self-ex-
amination (BSE) are recommended in the early 
diagnosis of breast cancer (6). When performed 
properly and at regular intervals, BSE is a simple 
and cost-effective method, which also preserves 
the privacy of female patients (5). Women (81%) 
are generally the first to recognise changes in their 
breasts (5). In Finland, 28,785 of women who had 
been taught to perform BSE were compared with 
those who had not received such training (7). Al-
though no difference was determined in terms of 
cancer stage, the mortality rate was decreased (7). 
Based on findings from the Kotka pilot project 
in Finland, the authors noted that routine BSE is 
important with regard to early diagnosis of breast 
cancer, while also reducing mortality (8).

According to previous studies in Turkey, the 
general Turkish population does not have ad-
equate knowledge of breast cancer, and many 
women either do not know how to perform BSE 
or simply do not perform it (9). Karayurt, Coşkun, 
and Cerit found that only 32% of nurses regularly 
performed BSE (11). Although there are many 
studies on BSE involving midwives and nurses, 
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the number of studies on female students receiv-
ing medical education, particularly those studying 
in medical schools, are limited. 

In this study, we aimed to shed a light on future 
training activities by determining the knowledge, at-
titudes, and behaviour of female medical and health 
school students in relation to breast cancer and BSE.

Methods

The city of Kahramanmaras has a population of 
430, 000 people and is located in the Eastern-Me-
diterranean region of Turkey. All our students are 
Muslims and originate from families of average 
socio-economic level. 

This cross-sectional study was conducted among 
female medical school and health school (nursing 
and midwifery) students of the Kahramanmaras 
Sutcuimam University between November 2010 
and February 2011. A member of the study team, 
a nurse-midwife instructor, asked the students to 
complete a questionnaire during an ordinary class 
and explained that participation was voluntary. The 
forms were completed in the classroom, left in a 
closed box, and collected by the project leader. The 
confidentiality of the respondents was assured.

The questionnaires included nine questions ai-
med at determining the socio-demographic charac-
teristics and 25 questions on breast cancer and BSE. 
The research protocol was reviewed and approved 
by the Institutional Review Boards” of the medical 
center and the county board of education. 

The questionnaire had been tested previously 
in a pilot project involving 20 female technical vo-
cational school students studying health. 

All variables were expressed as numbers and 
percentages. The Chi-square test was used for the 
statistical analysis; p values <0.05 were conside-
red statistically significant. All the data were ente-
red into and processed by Epi Info 2002 software 
(CDC, Atlanta, GA, USA). 

Results

In total, 337 (80.1%) of 417 female undergradu-
ate students in the above-mentioned schools were 
reached. Forty-nine (14.5%) of the students were 
from the medical school, and 288 (85.5%) (161 
midwifery and 127 nursing students) were from 

the school of health. The mean age of the partici-
pants was 20.38 ± 1.82 years. Sixteen (4.7%) of 
the students were smokers. 

Students’ knowledge of breast cancer and 
breast self-examination
Two hundred forty-three of the participants 

(72.1%) knew that breast cancer was the most 
common type of cancer. Three hundred-fourteen 
of the participants (93.2%) said that “The risk of 
breast cancer development would be higher if the 
mother or sister had breast cancer.” The students 
said that the most common signs of breast cancer 
were as follows: a palpable breast lump, breast 
pain, and a palpable axillary lump. When asked 
for measures that would allow early diagnosis of 
breast cancer, 95.0% responded with BSE, where-
as 81.3% and 76.0% said that mammography and 
clinical examination, respectively, would help. 
A total of 41.8% of the students did not know 
whether breast cancer could be encountered in 
males. A total of 94.4% of the students thought 
that smoking elevated the risk of breast cancer. 
Three hundred-six students (90.8%) knew that all 
adult females should perform BSE. Only twenty-
seven of the students (8%) answered the questi-
on “When is the proper time to perform BSE?” 
correctly as “During menstruation”.

Senior students had statistically a significantly 
higher level of knowledge of BSE (p <0.001).

Details on the knowledge of the medical scho-
ol and the health school students on breast cancer 
and BSE are shown in Table 1.

Attitudes of the medical school and the health 
school students towards breast cancer and breast 
self-examination 

A total of 55.8% of the students evaluated the-
ir knowledge of BSE as inadequate. When only 
final-year students were considered, this rate 
dropped to 32.4%. Twenty-two percent of the stu-
dents had received a course, lesson, or in-service 
training about BSE. A total of 58.5% had gained 
their knowledge of BSE from their current scho-
ol, and the BSE rate was statistically significantly 
higher among the students with a higher knowled-
ge of BSE (p <0.001). 

Among the students who had not performed 
BSE, 124 (36.7%) said that “I found BSE unnece-
ssary in the absence of a complaint.” As shown in 
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Table 1.  Knowledge of medical school and health school students on breast cancer and breast self-exa-
mination

Item n (%)
Breast cancer was the most common cancer type. 243 72.1
The risk of breast cancer development would be higher if the mother or sister had breast cancer. 314 93.2
All adult females should perform BSE. 306 90.8
BSE would allow early diagnosis of breast cancer. 320 95.0
Clinical examination would help early diagnosis of breast cancer. 256 76.0
Mammography would allow early diagnosis of breast cancer. 274 81.3
I do not know whether males can get breast cancer. 141 41.8
Smoking elevates the risk of breast cancer. 318 94.4
What are the signs of breast cancer?
May be no sign at all 69 20.5
Breast pain 269 79.8
Palpable breast lump 306 90.8
Palpable axillary lump 264 78.3
Inverted nipple 139 41.2
Bloody discharge from nipple 154 45.7
Yellow discharge from nipple 111 32.9
Unilateral breast deformity 196 58.2
Wrinkled breast skin 88 26.1
Feeling of tightness in breast 100 29.7
Breast wound 83 24.6
Sensation of burning in breast 92 27.3
When should you start BSE?
>20 years old (correct answer) 34 10.1
Wrong answer or no answer 303 89.9
In which age group is breast cancer more common?
>40 years of age (correct answer) 129 38.3
Wrong answer or no answer 208 61.7
What is the correct time to perform BSE?
During menstruation (correct answer) 27 8.0
Wrong answer or no answer 310 92.0

Table 2.  Attitudes of medical school and health school students towards breast cancer and breast self-
examination

Item n (%)
I have inadequate knowledge of BSE. 188 55.8
I received a course, lesson, or in-service training about BSE. 74 22.0
I gained my knowledge of BSE from my current school. 197 58.5
I do not know how to perform the procedure. 172 51.0
I found BSE unnecessary in the absence of a complaint. 124 36.7
BSE is unnecessary due to the absence of breast cancer in my family. 34 10.1
I did not realise the importance of BSE. 7 2.0
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Table 2, the medical school students and the health 
school students exhibited a similar attitude towar-
ds breast cancer and BSE.

Behaviour of the medical school and the 
health school students in relation to breast 
cancer and breast self-examination
A total of 70.9% of the students reported that they 

performed BSE, whereas 29.1% noted that they did 
not. The BSE rate among the medical school stu-
dents was 46.9%, whereas it was 75.0% among the 
health school students. The difference was statis-
tically significant (p <0.001). A total of 82.0% of 
the midwifery students stated that they performed 
BSE, whereas the rate was 66.1% among the nurs-
ing students. The difference was statistically signifi-
cant (p <0.001). One hundred seventy-two students 
(51.0%) did not know how to perform BSE, and 
124 (36.7%) of the students stated that they found it 
unnecessary in the absence of a complaint. Table 3 
provides information on the behaviour of the medi-
cal school and the health school students in relation 
to breast cancer and BSE. 

Discussion

It is important that students in health-related 
universities should gain adequate knowledge of 
certain medical conditions requiring early detec-
tion and prevention and that they perform these 
themselves before graduation. For female stu-
dents, BSE is one such medical condition. 

More than half (55.8%) of the students evalu-
ated their own knowledge level of BSE as inad-
equate. When only final-year students were con-
sidered, the knowledge level (32.4%) was still 
inadequate. Only 22.0% had received a course, 
lesson, or in-service training on BSE. A total of 
58.5% had gained their knowledge of BSE from 
their current schools. Similar results were reported 
by Uzun, Karabulut, and Karaman in a study of 
nursing students and by Aydın in a study of health 
school students (12,13). Preventive healthcare 
methods should be taught during initial university 
years, and the students should develop the ability 
to practice these procedures in their own lives.

Eleven percent of the students had a relative, 
such as a mother or a sister, who had breast cancer. 
In a study conducted on midwifery students, a rate 
of 7.7% was reported (14). The majority (93.2%) 
of the students thought that if their mothers or any 
of their sisters had breast cancer, they would have 
a greater risk of developing breast cancer. Individ-
uals with a family member suffering from breast 
cancer are inclined to feel that they have a greater 
risk of the disease (15). The presence of a family 
member with breast cancer motivates people to be 
more sensitive towards the disease and prompts 
them to gain knowledge about it, while perceiving 
the outcomes of the disease as life threatening.

The most frequently cited symptoms of breast 
cancer were a palpable breast lump, breast pain, 
and an axillary palpable lump (Table 1). In the 
study of Aslan et al., nursing school students 

Table 3.  Behaviour of medical school and health school students in relation to breast cancer and breast 
self-examination

Item n (%)
The question “Do you perform BSE?” answered “Yes” 239 70.9
Medical school (n = 49) 23 46.9
School of health (n = 288) 216 75.0*

midwifery students (n = 161) 132 82.0*
nursing students (n = 127) 84 66.1*

Time when students who carried out BSE performed the procedure (n = 239)
During menstruation (correct answer) 12 5.0
Wrong answer or no answer 227 95.0
Number of times these students performed BSE (n = 239)
Once a month (correct answer) 153 64.0
Wrong answer or no answer 86 36.0
Number of students who had visited a physician for breast examination 16 4.7

*Chi-Square Test, p <0.05 statistically significant. 
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thought that the most common symptoms of breast 
cancer were a palpable mass and pain (16).

In response to the question “What methods 
could help early detection of breast cancer?”, 
95.0% answered BSE, 81.3% answered mammog-
raphy, and 76.0% answered a clinical breast exami-
nation. Monthly BSE, regular mammography, and 
occasional clinical breast examination are recom-
mended for early detection of breast cancer (17,18).

When the students were asked about the age 
for starting BSE, 43.0% stated that it should com-
mence before the age of 18 years, 46.9% believed 
that it should be 18–20 years, and 10.1% thought 
that it should be later than age 20 years. In the 
study of Uzun et al., 96% of the nursing students 
stated that BSE should commence during adoles-
cence (12). The World Health Organization, the 
Cancer Control Program, and the National Cancer 
Institute recommend starting BSE at the age of 20 
years for early detection of breast cancer (19). The 
results of both our study and those of others show 
that students in health-related universities do not 
know the correct age to start performing BSE.

Most of the students (90.8%) stated that all 
adult women should perform BSE, and 70.9% of 
the students said that they performed BSE. The 
BSE rate was 46.9% among the medical school 
students and 75.0% among the health school stu-
dents. The difference was statistically significant 
(p<0.001). Moreover, the BSE rate was 82.0% 
among the midwifery students and 66.1% among 
the nursing students. The difference was again sta-
tistically significant (p<0.001). A total of 51.0% 
of the students who had not performed BSE stated 
that they did not know how to perform the pro-
cedure (Table 2). Aslan et al. found the BSE rate 
among nursing students was 63% (16). A BSE 
rate of between 5.5 and 32% has been reported 
among Turkish women (9,20). Those results indi-
cate low BSE rates, both among female students 
in health-related universities and in the general 
population. The current number of studies on BSE 
practices among students in medical schools is not 
adequate. The curriculum of health-related univer-
sities should be revised to teach students how to 
perform BSE, and they should be encouraged to 
perform BSE in their own lives.

According to 8.0% of the students, the best time 
to perform a BSE was during menstruation, and 

5.0% of those who performed BSE did so during 
menstruation. A total of 13.0% of the medical stu-
dents performed BSE after menstruation, and 8.6% 
of the health school students did so during men-
struation. The difference was statistically signifi-
cant (p <0.001). In another study, 68.8% of nursing 
students performed BSE at the correct time (12). 
In our study, the percentage of the medical school 
students who performed BSE at the correct time 
was 13.0%, which is very low. Among the medical 
school students, the BSE rate was also low, and the 
timing of the BSE was incorrect (Table 3).

In our study, 64.0% of the students who perfor-
med BSE did so on a monthly basis. Budden found 
that 27.0% of nursing students performed BSE re-
gularly; Aslan reported a rate of 41.3% (16,21).

In the early detection of breast cancer, clinical 
examination and mammography are considered to 
be the first steps towards diagnosis (22,23). In the 
current study, 4.7% of the students had underwent 
a clinical breast examination, and 1.5% had under-
went mammography. 

In our study, 4.7% of the participants were 
smokers. Smoking is a known serious risk factor 
for breast cancer (24).

This study had some limitations. First, our study 
was designed as a cross-sectional survey and did not 
include monitoring of the participants. Data were 
collected by self-report. The participants might have 
made mistakes because the performance frequency 
of BSE is a measurement based on remembering. 
The health beliefs and BSE practices of individu-
als also change over time. Second, in this study, 
the sample size was relatively small. As it involved 
only female students from the school of health and 
medicine of KSU, Turkey, these results cannot be 
generalised to female Turkish students attending 
other schools of health and medicine. Further stud-
ies are needed using larger samples in different uni-
versities in Turkey.

In conclusion, the study showed that these 
medical school and health school students receive 
inadequate education on BSE and that they per-
form BSE irregularly at improper times. Prior to 
graduation, their lack of knowledge on this sub-
ject should be resolved, and they should be taught 
how to perform BSE properly at correct times and 
regular intervals.
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Abstract

Introduction: Up until now, there is no study 
in the medical literature that evaluates serum proli-
dase activity in patients with carpal tunnel syndro-
me (CTS). Our aim in this study was to determine 
serum activity of prolidase in CTS patients versus 
controls to determine whether its activity reflects 
disturbances of collagen metabolism. We also inve-
stigated the relationship of serum prolidase activity 
and electrophsiological parameters in CTS patients.

Methods: Forty-five patients with CTS were 
prospectively enrolled in the study. The CTS dia-
gnosis was confirmed with the clinical, electrophysi-
ological examination and the Boston survey. The 
control group comprised 46 healthy volunteers. 
Serum prolidase activities (U/L) were measured by 
spectrophotometric method.

Results: There was no difference between CTS 
patients and controls in age and gender (p>0.05). 
Serum prolidase activity (707.4±217.6 U/L) in 
patients with CTS were statitistically significantly 
higher compared with control (622.6±148.1 U/L) 
(p=0.03). A positive correlation was found be-
tween the prolidase activity and median sensory 
distal latency (mSDL) (p=0.029, r=0.34) and dif-
ference between median and ulnar sensory latenci-
es from digit 4 stimulation (D4M-D4U) (p=0.039, 
r=0.32) in CTS patients. Also, a negative correlati-
on was observed between the serum prolidase ac-
tivity and median sensory nerve conduction veloc-
ity (mSNCV) (p=0.009, r=-0.40) in CTS patients.

As a result, the increased serum prolidase ac-
tivity in patients with CTS revealed in this study 
may suggests the presence of increased collagen 
turnover in CTS, which might play a key role in 
the progression of synovial fibrosis.

Key words: Prolidase, carpal tunnel syndro-
me, fibrosis.

Introduction

Carpal tunnel syndrome (CTS) is the most 
common peripheral nerve entrapment. The en-
trapment occurs due to the fact that the compre-
ssion of the median nerve hereby of the increased 
intra-canal compression as the nerve, together with 
the flexor tendons, passes through the carpal tunnel 
in the wrist beneath the the transverse carpal liga-
ment (1). The prevalence of CTS in the general po-
pulation is nearly 5% (2). Its etiology is not totally 
known. Fibrosis of the transverse carpal ligament 
(TCL), contribute to the symptoms (3). CTS is cha-
racterized clinically by pain, pins and needles in the 
hands. Conditions that have recurrently been asso-
ciated with an increased prevalence in CTS patients 
are diabetes mellitus, thyroid Diseases, rheumatoid 
arthritis, gestation, and obesity (4). Fibrosis of the 
subsynovial connective tissue is the most characte-
ristic histopathologic finding in patients with CTS. 
(5) Collagen types I and III were disrupted within 
the subsynovial connective tissue in patients with 
CTS (6). The histopathological features of the flexor 
tendon sheath in idiopathic CTS typically reveal a 
non-inflammatory fibrous connective tissue, with 
thickening of the tendon sheath, fibrosis, thickening 
of vascular walls. These findings support the view 
that compression in the carpal tunnel and ischemia 
are critical factors in the etiology of idiopathic CTS 
(7). Collagen is a protein, that is the major compo-
nent of the connective tissue (8). Prolidase is a mem-
ber of the matrixins family. It plays a major role in 
collagen turnover (9). The last stage of collagen 
degradation is mediated by prolidase, which is a 
cytosolic exopeptidase that cleaves iminodipeptides 
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containing carboxyterminal proline or hydroxypro-
line, and plays a significant role in collagen meta-
bolism (10). These dipeptides are produced upon 
degradation of the collagen (8). However, to the 
best of our knowledge, there is no study in the medi-
cal literature that evaluates prolidase activity in the 
serum of patients with CTS. Our aim in this study 
was to determine serum levels of prolidase in CTS 
patients against controls to determine whether its ac-
tivity reflects disturbances of collagen metabolism. 
We also investigated the relationship of serum pro-
lidase and electrophysiological parameters in CTS 
patients. This study was designed to investigate the 
hypothesis that the serum prolidase activity could 
contribute to the development of the CTS.

Material and Methods

Forty-five patients (38 female and 7 male) with 
CTS who applied to Dicle University Hospital 
Neurology clinic and electromyography (EMG) 
laboratory were prospectively enrolled in the stu-
dy. Patients with polyneuropathy, trauma, syste-
mic or metabolic diseases which may influence 
the nerve conductions (infection, diabetes mellitus, 
hypothyroidism, rheumatoid arthritis, amyloidosis, 
pregnancy and chronic renal failure undergoing 
hemodialysis) were excluded. The control group 
comprised 46 healthy volunteers. No additional 
interventional procedure or additional non-routine 
procedures were performed either on the patients 
with CTS group. The patients underwent detailed 
neurological examinations. The CTS diagnosis was 
confirmed with the clinical examination and the 
Boston survey. The Boston survey was performed 
in order to assess the functional symptom severity 
and functional status of the patients with CTS. The 
Boston survey consists of two components: Symp-
tom severity scale (SSS) with 11 items and functio-
nal status scale (FSS) with 8 items(11) The clinical 
diagnosis of CTS was made based on the presence 
of at least two of the following conditions: 

1) Pain and numbness in the affected hand, 
associated with activity and arising at night; 

2)	Paresthesia occurring in relation with 
manoeuvres that cause the median nerve to 
stretch (Phalen’s test, Tinel’s sign); 

3) 	Weakness and atrophy in muscles innervated 
by the median nerve, 

4) 	Median sensorial deficit. 

CTS group underwent median and ulnar nerve 
sensorimotor nerve conduction study (NCS). The 
NCS were performed on standard electrodiagnostic 
equipment (Nihon Kohden, Japan). The median and 
ulnar nerves were stimulated at the wrist and elbow 
(antecubital space for median nerve, ulnar fossa for 
ulnar nerve) at a distance of 8 cm from the wrist to 
the active electrode. Sensory responses were obta-
ined antidromically. Ring electrodes were used to 
obtain sensory nerve action potentials. Electrodes 
were placed over the second finger for the medi-
an nerve and fifth finger for the ulnar nerve. Also, 
the difference between median and ulnar latencies 
from D4 stimulation (D4M-D4U) were calculated 
in each subject. Motor conduction studies were per-
formed from the median (recorded at the musculus 
abductor pollicis brevis), ulnar (recorded at the ab-
ductor digiti quinti). (1, 11). Patients with median 
motor and sensory nerve conduction velocities ≤50 
m/s were defined as the CTS group (1). 

Blood sampling
After an overnight fasting, 10 cc venous blood 

was withdrawn into heparinized tubes. Remaining 
blood was centrifuged at 3500 × g for 5 minutes 
to separate the plasma and the serum specimens 
were stored at − 20°C until analysis.

Measurement of prolidase
Prolidase activity (U/L) was determined by a 

spectrophotometric method which is determined 
by proline levels produced by prolidase. The su-
pernatant was diluted twofold with physiologic 
saline (0.09% NaCl). Twenty-five microliters of 
the mixture were preincubated with 75 µL of the 
preincubation solution (50 mmol/L Tris HCl buffer 
pH 7.0 containing 1 mmol/L glutathione and 50 
mmol/L MnCl 2 ) at 37°C for 30 minute. The reacti-
on mixture, which contained 144 mmol/L gly–pro, 
pH 7.8 (100 µL), was incubated with 100 µL of pre-
incubated specimen at 37°C for 5 minute. To stop 
the incubation reaction, 1 mL glacial ethanoic acid 
was added. After adding 300 µL Tris HCl buffer, pH 
7.8 and 1 mL triketohydrindene hydrate solution (3 
g/dL triketohydrindene hydrate was melted in 0.5 
mol/L orthophosphoric acid), the mixture was incu-
bated at 90°C for 20 minute and then cooled with 
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ice. Absorbance was then measured at a 515-nano-
meter wavelength bandwidth to determine proline 
by the method proposed by Myara et al.(12). This 
method is a modification of Chinard’s method (13).

Statistical method
Mean values and standard deviations of the 

electrophysiological data for CTS group was eva-
luated using the Statistics Package for Social Sci-
ences for Windows, SPSS version 11.5. The mean 
prolidase activities of the control and CTS groups 
were compared by the independent Student’s t-test. 
The Chi-square test was used for the comparison of 
the nominal data. Relationships between variables 
were analyzed by Pearson correlation analysis. A 
p<0.05 was considered to be statistically significant.

Results

This study included 38 female and 7 male CTS 
patients. Healthy subjects comprised 41 female 
and 5 male (p>0.05). The mean age of the CTS 
group was 37.2 ± 7.6 years and control group 
was 37.9 ± 5.6 years ( p> 0.05). Prolidase activity 
(707.4±217.6 U/L) in patients with CTS were sta-
titistically significantly higher compared with con-
trol (622.6±148.1 U/L) (p=0.03). The electrophysi-
ological results, FSS and SSS of the CTS group are 
shown in Table 1. A positive correlation was found 
between the prolidase activity and median sensory 
distal latency (p=0.029, r=0.34) and D4M-D4U 
(p=0.039, r=0.32) in CTS patients. Also, a negati-
ve correlation was observed between the prolidase 
activity and median sensory nerve conduction ve-
locity (mSNCV) (p=0.009, r=-0.40) in CTS pati-
ents. No statistically significantly correlations were 
detected between prolidase activity, SSS, and FSS 
values in CTS patients (P > 0.05). Table 1
Table 1.  The electrophysiological results, FSS and 
SSS of the CTS group
FSS 21.3±3.0
SSS 32.3±3.6
Median sensory velocity (ms) 34.3±5.6
Median motor velocity (ms) 57.6±3.7
Median sensory distal latency (ms) 3.2±0.6
Median motor distal latency (ms) 4.7±0.7
median-ulnar distal latency difference (ms) 1.3±0.8

ms: millisecond, FSS: functional status scale, SSS: symp-
tom severity scale, CTS: carpal tunnel syndrome

Discussion

In present study, we found that serum prolidase 
activity were significantly higher in patients 

with CTS than controls. In patients with CTS, 
prolidase activity was positively correlated with 
mSDL as well as with M4U4, and prolidase acti-
vity was negatively correlated with mSNCV. 

The increased prolidase activity in patients 
with CTS revealed in this study may suggests the 
presence of increased collagen turnover in CTS, 
which might play a key role in the progression of 
synovial fibrosis. The synovial tissues in the car-
pal tunnel are unique in containing a substantial, 
multilayered subsynovial connective tissue. Nor-
mally, the subsynovial connective tissue loosely 
connects the finger flexor tendons and median 
nerve to the visceral synovial membrane, which 
in turn encloses the tendons and nerve within the 
ulnar tenosynovial bursa. This sliding system is 
grossly disrupted in patients with idiopathic CTS 
(5, 14, 15). The most common histological finding 
in CTS is noninflammatory synovial fibrosis. The 
accumulated effect of minor injuries is believed to 
be an important etiologic factor in some cases of 
CTS. It has been suggested that consistently da-
mage on subsynovial connective tissue can result 
connective tissue damage in patient with CTS 
(14). Recent studies suggest that in patients with 
CTS, pathological changes occur in the subsyno-
vial connective tissue. Such changes are non-in-
flammatory synovial fibrosis and vascular prolife-
ration. Thickening of the tendon sheet may cause 
an increase of canal pressure and damages to the 
median nerve in the wrist; however, the causes of 
such events still remain to be clarified (14, 16). 
Oh et al. noted some differences in ultrastructu-
rally collagen morphology in patients with CTS, 
contrasted with individuals with no history of 
CTS (17). It has been shown that it is possible to 
measure subsynovial connective tissue thickness 
with sonography, and the tissue is thicker in pati-
ents with carpal tunnel syndrome than in healthy 
controls (18). Also, it has been found that incre-
ased vascularization of flexor tenosynovium is 
associated with patients’ functional status (19). 
Kim et al., suggested that oxidative stress in su-
bsynovial connective tissue is associated to CTS 
and its symptoms (20). Collagen biosynthesis may 
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require prolidase activity to play an important role 
in the break down of collagen and intracellular 
protein, specially in the end-stage when pepti-
des and dipeptides contain a high level of proline 
(21). Collagen is essential for the maintenance of 
connective tissue. It has been shown that prolidase 
activity in normal fibroblasts is regulated by the 
interaction of extracellular matrix proteins, mainly 
type I collagen (22). Prolidase is a widely distribu-
ted cytosolic enzyme involved in the degradation 
of the collagen structure. The enzyme hydrolyzes 
imidodipeptides and imidotripeptides with C-ter-
minal proline or hydroxyproline on the helical 
structure of collagen and releases the two amino 
acids for collagen resynthesis and cell growth (8). 
These imidopeptides originate from the intracel-
lular degradation of procollagen, an extracellu-
lar form of collagen and the degradation of other 
proline and hydroxyproline containing proteins 
and dietary proteins. In addition to other collage-
nases, prolidase has a role in the end-stage of the 
collagen breakdown, and the enzyme may be the 
rate limiting factor in the regulation of collagen 
biosynthesis. Proline and hydroxyproline compo-
se approximately 25% of collagen, which is the 
most common protein in the human body (21). 
Several studies suggested that prolidase activity is 
increased during oxidative stress in some diseases 
(23). It has been shown that prolidase activity is 
increased in many clinical diseases, such as Legg-
Calve-Perthes disease (10), wound healing (24), 
chronic hepatic disease (25), erectile dysfuncti-
on (26), and hypertension (27), which indicates 
increased collagen turnover. Up until now, there 
is not study showing an increased prolidase acti-
vity in cases of CTS. Prolidase activity in patients 
with CTS were statitistically significantly higher 
compared with control This finding may indicates 
that increased collagen turnover and pathological 
changes occur in the subsynovial connective ti-
ssue in patients with CTS. Furthermore a positive 
correlation between prolidase activity and mSDL 
also D4M-D4U, whereas a negative correlation 
between prolidase activity and mSNCV was fo-
und. This finding also support role of prolidase 
activity in the pathogenesis of CTS. In the light 
of these findings, we concluded that there is a re-
lation between increased serum prolidase activity 
and CTS, which may be interpreted as evidence of 

increased collagen turnover. Several limitations of 
the study should be considered. One potential limi-
tation is the cross-sectional study design. In additi-
on, the number of investigated patients with CTS 
was small. However, this is a preliminary study 
giving us an idea about the collagen metabolism in 
CTS by measuring serum prolidase activity. More 
comprehensive work and further clinical studies 
are needed to clarify the pathophysiological role 
of increased serum prolidase activity in CTS.
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Abstract

Aim: In this study, the effect of subgingival 
irrigation with chlorhexidine adjunct to scaling 
and root planing on clinical and microbiological 
parameters were evaluated. For this purpose, 40 
patients which have at least 2 pathologic perio-
dontal pockets with a probing depth greater than 5 
mm have participated in this study.

Material and Method: Initial plaque index 
(PI), gingival index (GI), gingival bleeding index 
(GBI), probing depth (PD) and clinical attachment 
level (CAL) scores were recorded and subgingival 
plaque sample were taken for microbiological sam-
pling. Spirochetes, cocci and nonmotil rods were 
scanned by light microscope. Patients randomly as-
signed to subgingival irrigation with chlorhexidine 
(0,2 %) and control groups. Irrigations were per-
formed after scaling and root planing at first group. 
After one week, subgingival irrigations were per-
formed again at first group. At control group only 
scaling and root planing was performed. Clinical 
recordings were repeated at 2 and 4 weeks and sub-
gingival plaque sample were taken.

Conclusion: According to our results, signifi-
cant improvement was shown on all clinical pa-
rameters at two therapy groups at 2 and 4 weeks. 
Intergroup comparision, clinical  attachment level 
scores were significantly reduced in irrigation 
group. However no significant difference was 
found between groups. Positive improvements 
were shown on microbial flora at irrigation groups.

Key words: subgingival irrigation, chlorhexi-
dine, mechanical therapy, pathologic, periodontal, 
pocket therapy

Introduction

It is an accepted fact today that, microbial den-
tal plaque is responsible for etiology of periodontal 
disease(1). After development of the idea of peri-
odontal diseases are infectious diseases caused by 
specific micro-organisms, the researchers’ attention 
focused on the use of antibacterial drugs as well as 
known treatment methods (2). Due to disadvan-
tages of using systemic antibiotic treatments and 
to be understood that periodontal lesions resulted 
from microorganisms in the periodontal pocket, in 
order to increase the success of the treatments in 
the subgingival region, application of antimicrobial 
agents in topical way has come into question (3, 4). 
In order to ensure chemical plaque control, one of 
the methods provide the implementation of local an-
timicrobial agents is the irrigation process. Irrigation 
process is the most simple and practical method that 
and that allows the application of chemotherapeutic 
agents locally into the diseased area (5, 6).

The results of studies conducted to investigate 
the contributions of subgingival irrigation of perio-
dontal treatment do not show accordance with each 
other. Some of these studies emphasize that, the 
subgingival irrigation process increased the success 
of conventional periodontal treatment methods, but 
some of them emphasize that, irrigation process did 
not have contribution that can be considered a posi-
tive for conventional therapy (5, 7, 8).

The most widely researched agent for subgin-
gival irrigation is chlorhexidine. It has a broad an-
timicrobial spectrum and alcali structure. Chlor-
hexidine, at the same time, by binding to anionic 
acid groups in saliva glycoproteins, reduces the 
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formation of pelliculle and plaque colonization. In 
addition by binding to bacteria in the saliva, pre-
vent them to hold the tooth surfaces (9, 10). As 
the reason for the unclear results obtained with 
subgingival irrigation with chlorhexidine, it has 
been suggested that serum proteins in the pocket 
reduce the antimicrobial potential of chlorhexidi-
ne instead of this agent does not have effect aga-
inst the subgingival bacteria (11).

Starting from all the literature data, in our study, 
it has been aimed to compare the clinical and micro-
biological effects of subgingival irrigation with 
chlorhexidine as an adjunct to mechanical therapy 
in the patients with pathologic periodontal pocket.

Material and methods

This study is carried out in Dicle University 
Faculty of Dentistry and Department of Periodon-
tology and Dicle University Faculty of Medici-
ne, Department of Microbiology. The study was 
performed with 28 male 12 female a total of 40 
patients admitted to our clinic between the ages 
24 and 61. The patients were informed about the 
procedures and their approvals were requested​​.

It has been taken care that, without discrimina-
ting age and gender, the presence of pathological 
periodontal pocket at least in 2 region of 5 mm or 
more, presence of at least 20 teeth in the mouth, 
no antibiotic treatment or periodontal therapy in 
the last six months, no condition of pregnancy or 
lactation, absence of systemic disease and allergy 
to the medication in patients.

Our study was carried out on two separate gro-
ups as I- Chlorhexidine and II- Control group. The 
individuals were placed into these groups randomly 
and all groups have been made to have 20 patients. 
As a solution of chlorhexidine, 0.2% chlorhexidine 
gluconate was used. During the study, plaque index 
(Modified Silness-Loe plaque Index (12)), gingi-
val index (Loe-Silness (13)), gingival bleeding in-
dex (Ainamo and Bay (14)), pocket depth, clinical 
attachment level measurements were obtained from 
each cases and recorded in individual forms.

Microbiological Examination
Sampling were performed followed by the me-

asurement of pocket depth in the teeth detected. 
Prior to sampling, supragingival plaque on the to-

oth was removed. Then, a sterile Gracey curette 
was inserted into the pocket, and advanced to 
bottom of the pocket in the limit of pocket ana-
tomy. Subgingival sample were put into saline so-
lution in the sterile glass tubes. İt has been sent to 
the microbiology laboratory as soon as possible. A 
drop was taken from the material with sterile pa-
steur pipette and put on a clean slide and spread to 
form a thin layer. After drying it was detected by 
passing through flame. Preparations was staiened 
with ‘Modified Gray’ technique. Stained prepara-
tions were examined by a light microscope with 
immersion lens. Bacteria were classified in three 
different groups (Spirochetes, Cocci, and rods). 
Bacterial examination was carried out by the same 
person until the end of the study and three fiels 
were counted in each preperations (15).

Clinical Applications
1. Measurement (0 Week): The initial mea-

surement and the index evaluations of all patients 
included in the study were performed. Then, sam-
ples were taken for microbiological examination 
from the region which had the maximum pocket 
deepth. The impression were obtained from the 
patients in order to prepare occlusal stent. Initial 
periodontal therapy was performed. At the end of 
these processes, the experimental teeth were iso-
lated with cotton rolls and irrigated for 5 minutes 
with the 10 ml of irrigating solution and this pro-
cess was repated after one week. The control gro-
up was not undergone to irrigation process. The 
patients were given oral hygiene education.

2. Measurement (After 2 week): The oral hygi-
ene information was reminded for patients if it 
was necessary. The entire measurement and index 
performed in the first session were repeated and 
the samples were taken for microbiological exa-
mination.

3. Measurement (After 4 week): The entire 
measurement, index and microbiological samples 
were taken again. During this period, the patients 
used any antibiotics were excluded from the study. 
If it was necessary, scalling and root planning was 
repeated for some patients.

Statistical Analysis
For the statistical analysis of clinical data obta-

ined, ANOVA and t-test (paired comparison) were 
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used. Calculations were perfomed with Minitab 
for Windows (ver: 11.00) statistical package pro-
gram. For the statistical analysis of microbiologi-
cal data and gingival bleeding index values, the 
chi-square test was used.

Results

The clinical parameters of the treatment groups 
in the stages of measurements were given in Table 1.
Table 1.  The mean and standard deviation of cli-
nical parameters of the treatment groups in the 
stages of measurements

PI Chlorhexidine Control 
0 week 2.800 ± 0.4104 2.800 ± 0.523
2 week 1.250 ± 0.786 1.600 ± 0.681
4 week 1.300 ± 0.733 1.400 ± 0.503
GI
0 week 2.150 ± 0.3663 2.050 ± 0.2236 
2 week 1.550 ± 0.510 1.550 ± 0.510
4 week 1.350 ± 0.489 1.300 ± 0.470
PD (mm)
0 week 7.150 ± 1.424 6.200 ± 1.542
2 week 5.600 ± 1.392 4.700 ± 1.625 
4 week 4.600 ± 1.536 3.900 ± 1.210
CAL
0 week 8.700 ± 1.129 7.800 ± 1.281
2 week 7.350 ± 1.182 6.750 ± 1.209
4 week 6.450 ± 1.395 6.150 ± 1.226
GBI (%)
0 week 100 100
2 week 55 55
4 week 35 35

The decreases in plaque index of two groups 
between 0 and 2 week; and 0 and 4 week were 
found to be significant. In the chlorhexidine group 
between 2 and 4 week, the value of plaque index 
increased but this raise was not found to be sta-
tistically significant.The decrease in the control 
group between 2 and 4 week was not found to be 
statistically significant. For the values of plaque 
index between 0, 2, and 4 weeks were not found to 
be significant between the groups.

The decreases in the values of gingival index 
were found to be significant for both groups but 
for 0, 2, and 4 weeks there was no significant 
difference between the groups. 

There were significant decrease in pocket 
deepth values for both groups, a significant diffe-
rences between the groups were not found.

The decreases obtaining in 0 and 2 week; and 0 
and 4 week in the clinical attachment levels were 
found to be significant for both group. Between 
2 and 4 week, only significant difference occu-
red in the chlorhexidine group. 0 week clinical 
attachment level of the control group were signi-
ficantly lower in the control group than chlorhexi-
dine group (F=3.17 p<0.05 LSD= 0.7212). There 
was no significant difference between the groups 
for clinical attachment levels in 2 and 4 weeks.

The percentage of gingival bleeding index of 
the treatment groups were not found to be signifi-
cant in three stage of measurements according to 
the chi-square test results.
Table 2.  The percentage of spirochetes, cocci and 
rods of the treatment groups in 3 stage of measure-
ments (%)

Spirochetes (%) Chlorhexidine Control 
0 week 36.33 27.50
2 week 30.70 19.83
4 week 28.56 14.70
Cocci (%)
0 week 32.48 30.39
2 week 43.20 43.43
4 week 48.30 48.94
Rods (%)
0 week 31.19 42.11
2 week 26.10 36.74
4 week 23.14 36.36

The percentage of spirochetes, cocci and rods 
of the treatment groups in 3 stage of measure-
ments were given in Table 2. 

Decreases in the percentages of spirochetes in 
each group were found to be statistically significant. 
It was found to be significant difference in the of 
three measurements between the groups according 
to the chi-square test (χ2=87.998 p<0.001). The 
percentage of spirochetes of the control group was 
significantly lower than the chlorhexidine group.

The increases of cocci values in the chlorhexi-
dine and the control groups were statistically si-
gnificant, however, there was no difference betwe-
en the groups.

The decreases occured in the percentages of 
rods in the chlorhexidine group between 0 and 2 



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2357

week, 0 and 4 week and 2 and 4 week were found 
to be statistically significant. The decreases occu-
red in the percentages of rods in control group 
between 0 and 2 week, 0 and 4 week were found 
to be statistically significant. The rods percenta-
ge of 0. week of chlorhexidine group was signi-
ficantly lower than the percentage of the control 
group (χ2=117.408 p<0.001). 

Discussion

Chlorhexidine is the one of the most researc-
hed agent using with the irrigation process which 
is a method providing application of local antimic-
robial agents (16-21). However, the clinical and 
microbiological data obtained following chlor-
hexidine subgingival irrigation are not satisfactory 
(19, 22, 23). Based on these findings, in our study, 
in addition to the mechanical treatment of patho-
logical periodontal pockets, the use of topical ch-
lorhexidine irrigation was evaluated as the clinical 
and microbiological aspects.

According to the findings of our study similar 
to the literature, plaque index decreased in both 
chlorhexidine and control groups, but the signifi-
cant differences between these two groups were not 
observed. This finding show that, an adequate oral 
hygiene alone could be effective in the control of 
plaque. With the obtain of recovery with fully im-
plemented of scaling and root planning, it has been 
indicated that the importance of subgingival irriga-
tion will not remain (22, 24). The results of studies 
with chlorhexidine, were parallel to our findings in 
terms of gingival index (17, 25). If we consider that, 
gingival index, largely is influenced primarily by 
plaque index, to not obtain difference between the 
grops in terms of plaque index explains this finding.

In our study, groups in terms of percentages of 
gingival bleeding index, the decreased were ob-
served in both treatment groups. No statistically 
significant difference between groups was found. 
Similar to our results, some researchers determi-
ned that there were significant recovery obtained 
with probing but there were no difference between 
the groups (22, 24). 

Several studies reported that, irrigation caused 
1mm or less decrease in pocket depth (16, 23, 26, 
27). On the other hand, if prior to irrigation, root 
planing is performed, decrease in pocket depth, be-

comes 2-3mm (17, 22-25). Therefore, it has been 
suggested that, for gingival recession and reduction 
in pocket deepth with clinical attachment gain, root 
planing needed to be done (28). The results obtai-
ned in this study were similar with these findings. 

Other parameter used in the study is a clinical 
attachment level. According to the results, the ini-
tial attachment level of chlorhexidine irrigation 
group were significantly higher than the control 
group. Between 2 and 4 weeks there was no diffe-
rence between the groups. The studies in the lite-
rature seem to support this view (17, 22).

As a result of microbiological examination in 
this study, the percentages of spirochetes decreased 
in both groups regularly at the stages of measure-
ments. In previous studies, it has been identified 
that, there was a positive correlation between the 
plaque index values ​​and percentage of subgingival 
spirochetes in microflora (29, 30). In our study, we 
think that the percen tage of spirochetes of chlor-
hexidine irrigation group remains higher level than 
the other group may be related with the increase 
obtained in plaque index values in 4 week.

As a result of the implementation of subgingival 
irrigation as a monotherapy, a significant decrease 
was observed in microorganisms. However, it can 
not be completely eliminated, although a reduc-
tion in pathogens. Mi croorganisms, after short-
term irrigation, return to their initial values in 1 
to 8 weeks (23, 26). When root planing is applied 
before the irrigation, reduction and suppression of 
the bacteria are more and longer lasting (22- 25).

As a result of irrigation with chlorhexidine, it 
has been reported that, the suppression in spiro-
chetes continued for 4 weeks before starting to rise 
towards the initial values (26). These results are 
paralel with our findings. 

In our study, the increase in the percentage of 
cocci in both groups was statistically significant, this 
findings show similarity with the literature (16, 26).

In our study, the percentages of rods in the micro-
biological analysis, the value in the chlorhexidine 
group for 0 week was found to be the lowest, the 
decreases were obtained for both treatment group.

According to the fi ndings of this study, the 
expected improveme nt was observed after tre-
atment in both groups. However, irrigation group 
had no significant  superiority compared to only 
scaling and root planing group. 
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The recent data are not sufficient to say that, 
one-time subgingival irrigation applied by the 
physician increases the length of efficicacy of the 
root planing. However, irrigations that the pati-
ents apply more often by themselves during the 
maintenance therapy may be useful. In addition, 
subgingival irrigation can be an important adjunct 
to conventional therapy for the patients who can 
not provide adequately the level of oral hygiene. 
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Abstract

Background: Evaluation of the clinical and la-
boratory characteristics of patients with Infective 
Endocarditis (IE) was studied among patients tre-
ated at a clinic in Turkey to determine the factors 
associated with IE that affect hospital mortality.

Methods: During a four-year period, 61 pati-
ents were treated and followed for IE. The diagno-
sis of IE was made according to the Duke Criteria.

Results: The most common complaint on 
presentation was fever (82.2%). All patients un-
derwent transthoracic echocardiography; tran-
sesophageal echocardiography was performed 
in 39 patients (63.9%). Rheumatic heart disease 
(50.8%) was the most common preexisting risk 
factor for IE. The incidence of native valve invol-
vement (57.4%) was greater than for prosthetic 
valve (34.4%) involvement. The blood cultures 
were negative in 22 patients. Brucella IE was de-
tected among eight (13.1%) patients in the culture 
positive group. According to clinic data, echocar-
diography and a standard agglutination test titer 
of ≥1/160 were associated with the detection of 
Brucella IE among eight patients in the culture ne-
gative group. Brucella IE was observed in 26.2% 
of patients. Mortality was observed in patients that 
developed congestive heart failure (100%).

Conclusion: Diagnosis and treatment of IE sho-
uld include a differential diagnosis that takes into 
consideration the epidemiology and clinical features 
of IE in a given community. Compared to Western 
countries, IE in this cohort occurred in a relatively 
younger population, with rheumatic heart disease 
as the most common underlying heart disease. In 
addition, IE associated with Brucellosis should be 
considered in regions where Brucellosis is endemic.

Key words: Infective Endocarditis, Brucella, 
Hospital Mortality.

Introduction

Infective Endocarditis (IE) is a microbial infec-
tion of cardiovascular structures, intrathoracic veins 
of the heart or intra-cardiac devices (e.g. prosthesis 
valves and cardiac pacemakers) that are directly 
exposed to the blood stream (1). The most common 
organisms associated with IE are streptococci; S. 
aureus is the second most common (2). Complica-
tions occurred in 50-60% of patients with IE during 
the 1970s; currently, 40-50% of patients develop 
medical or surgical complications (3). The most 
significant complications include cardiac failure, 
embolic events, renal failure, cerebral events and 
paravalvular abscess formation (3). Mortality has 
been reported in 15-20% of affected patients (4). 

Brucellosis is a zoonosis with worldwide reach; 
it is especially prevalent in the Mediterranean Ba-
sin, Mexico and the Arabian Peninsula (5). It is a 
systemic infectious disease that potentially affects 
almost every organ. Cardiovascular complicati-
ons, which include pericarditis, endocarditis and 
myocarditis, occur in less than 2% of affected pati-
ents (6). Endocarditis, although a rare complication 
of brucellosis, is the main cause of death from this 
disease. Brucella endocarditis is often culture nega-
tive; it accounts for a number of cases of pathogen-
induced endocarditis with negative blood cultures 
(7). Blood cultures have a low sensitivity (15-20%) 
due to the slow growth rate of Brucella spp (8). 

In the current study, the aim was to review the 
clinical and laboratory characteristics of patients 
diagnosed with IE to determine the factors asso-
ciated with hospital mortality.

Methods

During a four-year period at a clinic in Turkey 
(October 2006/2010), 61 patients (33 male, 28 fe-

Brucella should be included in the differential 
diagnosis of infective endocarditis in endemic 
regions
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male; median age 44±18) were followed and treat-
ed for IE. The clinical characteristics (age, gender, 
hemodynamic properties, monitoring period and 
mortality), medical background (e.g. cardiac valve 
disease, history of cardiac surgery, congenital heart 
disease, systemic vascular disease, undergoing di-
alysis, and intravenous drug dependency), physi-
cal properties (e.g. cardiac murmur, mechanic car-
diac valve sound, Osler nodules, Janeway lesions, 
and Roth spots), and echocardiographic features 
(e.g. valve narrowing and/or failure, valve pro-
lapses, rheumatic or degenerative changes, pros-
thesis valve dysfunction, cardiac failure, vegeta-
tion, abscess, and congenital heart disease) were 
determined. The Ethics Committee at Yuzuncu Yil 
University approved this study. 

Patients were diagnosed according to a modi-
fied Duke Criteria (9). Brucella endocarditis was 
confirmed by endocarditis findings associated 
with either Brucella spp. positive blood cultures 
or a standard agglutination test (SAT) titer ≥1/160. 
The agglutination test was performed using a 
commercial kit (Cromatest, Knickerbacker Labo-
ratories, Barcelona, Spain).

Statistics 
Data were analyzed using SPSS 10.0 (SPSS Inc., 

Chicago, Illinois, USA). The results are expressed 
as the mean ± standard deviation or percentage.

Results

Sixty one patients, with a mean age of 44±18 
years included 33 males (54%) and 28 females 
(46%) were enrolled in this study. The presenting 
complaints of patients referred are shown in Table 

1. The mean duration from the beginning of symp-
toms in patients to arrival to the hospital was 2.5 ± 
1 weeks (the earliest was during the first week and 
the latest was during the fifth week). Electrocardi-
ography demonstrated sinus rhythm in 45 patients 
(73.8%), atrial fibrillation in 15 patients (24.6%) 
and pace rhythm in 1 patient (1.6%). The most 
frequently encountered laboratory abnormalities 
were high sedimentation rates and C-reactive pro-
tein (CRP) levels, leukocytosis and anemia (75.4%, 
70.5%, 68.9% and 65.6% respectively). Rheumatic 
heart disease and prosthetic heart valve disease were 
significant predis- posing factors associated with IE; 
other associated factors are listed in Figure 1.

Figure 1.  Distribution of underlying heart dise-
ase in the patients diagnosed with Infective En-
docarditis

The blood cultures of 22 patients (36.1%) that 
were diagnosed with IE were negative, while 31 
patients (50.8%) had positive blood cultures. Bru-
cella IE was detected in eight (13.1%) patients 
in the culture positive group. According to clinic 
data, echocardiography and Brucella standard ag-
glutination test (SAT) titers of ≥1/160 were asso-

Table 1.  Symptoms of patients during referral 
Female (n: 28) Male (n: 33) Total (n: 61)

Fever 21 29 50 (82%)
Fatigue 20 25 45 (73.8%)
Shortness of breath 19 15 34 (55.7%)
Loss of appetite 15 14 29 (47.5%)
Weight loss 11 9 20 (32.8%)
Coughing 10 6 16 (26.2%)
Head ache 6 6 12 (19.7%)
Chest pain 5 5 10 (6.4%)
Joint pain 4 2 6 (9.8%)
Stroke 1 1 2 (3.3%)
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ciated with Brucella IE in eight (13.1%) patients, 
in the culture negative group. In the culture nega-
tive group, Brucella IE was observed among eight 
(36.4%) patients. Brucella IE was detected in 16 
(26.2%) patients. The median time for blood cul-
ture detection of Brucellosis was seven weeks. 
The culture results of patients and their distribu-
tion are shown in Table 2. 

Thirty-seven patients (60.7%) had a history of 
antibiotic usage prior to their hospitalization. Trans-
thoracic echocardiography (TTE) was performed 
in all patients. Vegetations were observed in 51 of 
the patients (83.6%) that underwent TTE. Trans 
esophageal echocardiography was performed in 39 
patients (63.9%). Mitral valve involvement was the 
most common finding; echocardiography findings 
of the patients are listed in Table 3. 

Patients received antibiotic therapy for a mean 
of 5.7±1.5 (2.5-10) weeks. Antibiotic therapy was 
administered to 34 patients (55.7%) while 27 of 
the patients (44.3%) received surgical intervention 
plus antibiotic therapy. Prosthetic valve replace-
ment was performed in 19 of the patients (31.1%) 
that had surgical intervention, four patients (6.6%) 
received valve restoration and four patients (6.7%) 
had other surgical procedures. The mean duration 
of surgical intervention was calculated as 7.9 ± 11 
(0-42) days, calculated from the moment the pa-
tient was hospitalized. The mean duration of hos-
pitalization was 40 ± 10.5 days. 

Hospital mortality was observed in 10 patients 
(16.4%). Mortality occurred in patients with con-
gestive heart failure (100%) and brucellosis (in 5 
patients, 50%). The most common complication 

was heart failure; the distribution of complications 
is shown in Table 4.
Table 3.  Echocardiograph findings and valve in-
volvement	

M mode and 2D Echocardiography Findings B
Left ventricular diastole end diameter 
(mm) 54±9

Left ventricular systole end diameter 
(mm) 39±7

Sol atrium diameter (mm) 44±7
Interventricular septum diameter (mm) 12±3
Left ventricular posterior wall diameter 
(mm) 11±3

Left ventricular ejeksiyon fraction (%) 50±16
Valve involvement
Native valve 35 (57.4%)
       Mitral 18 (29.5%)
        Aorta 11 (18%)
        Aorta and mitral 4 (6.6%)
        Tricuspid 2 (3.3%)
Prosthesis valve 21 (34.4%)
        Mitral 10 (16.4%)
        Aorta 7 (11.5%)
        Aorta and mitral 3 (4.9%)
        Tricuspid 1 (1.6%)

Discussion

In the current study patients that were diagnosed 
with and followed for IE at a clinic in Turkey over 
four years were studied. The mean age at diagnosis, 
of IE, was reported as 53±16 by Netzer et al (10), 
60±16 years by Habib et al (11), 45±16 years by 
Sucu et al (12) and 47±17 years by Inanc et al (13). In 

Table 2.  Distribution of blood culture results
Natural valve Mechanic valve Other (Lead, congenital)

Number Percent Number Percent Number Percent 
Mssa 5 8.2 4 6.6 1 1.6
Mrsa 4 6.6 3 4.9 1 1.6
S.epidermis - 1 1.6 -
Streptococcus 4 6.6 4 6.6 1 1.6
Brucella 5 8.1 2 3.3 1 1.6
Enterococci 1 1.6 1 1.6 -
HACEK - 1 1.6 -
Negative culture 18 29.5 4 6.6 0 0
Total 35 57.4 21 34.4 5 8.1

(Mssa: Methicillin-susceptible Staphylococcus aureus, Mrsa: Methicillin -resistant Staphylococcus aureus, HACEK: Hae-
mophilus, Actinobacillus, Cardiobacterium, Eikenella, Kingella)
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this study the mean age at diagnosis of IE was 44±18 
years. This finding shows that IE was observed at an 
earlier age in this country compared to Western com-
munities. The underlying cause of IE observed at 
earlier ages, might be associated with rheumatic car-
diac valve disease, which played an important role as 
a significant predisposing risk factor.

In the current study, laboratory parameters 
were compatible with prior data including anemia, 
leukocytosis and high ESR and CRP levels. In two 
separate studies, anemia and leukocytosis were 
found in 50-70% of the patients. In a study car-
ried out by Inanc et al, high CRP levels and ESR 
were reported in 81% and 78%, respectively (13). 
The most common laboratory abnormalities in 
this study were a high ESR and CRP levels; a high 
ESR level in 75.4% and high CRP level in 70.5%. 
Rheumatic cardiac valve disease has decreased in 
developed countries but remains a serious concern 
in Turkey (14). In this study, 57.4% of the patients 
had native valves involved while 34.4% had pros-
thetic valve endocarditis. The most common car-
diac risk factor for the development of IE (50.8%) 
was cardiac valve disease associated with ARF.

Blood cultures are important to both confirm 
the diagnosis of IE as well as to determine a thera-
peutic strategy (15). In a study carried out by Tug-
cu et al (16), positive blood cultures were found 
in 58.8% of patients, while 56% were positive in 
a study reported by Inanc et al (13). A negative 
blood culture may be due to prior antibiotic use. 
In this study, there was a positive history of anti-
biotic use among 60.7% of the patients. The blood 
cultures were negative in 22 patients (36.1%) that 
were diagnosed with IE; the blood cultures were 
positive in 31 patients (50.8%).

In a study of 329 patients, reported by Cabell et 
al, the frequency of S. aureus increased during re-
cent years; IE cases associated with S. viridans has 
decreased (2). Cay et al reported that Staphylococ-
cus was the most common organism (33.3%) as-
sociated with IE in Turkey (17). In this study, the 
most common organism identified was Staphylo-
coccus (48.7%) and Streptococcus (23.1%) was 
the second most common.

In addition, this geographic region is endemic 
for Brucellosis. Even though endocarditis associ-
ated with Brucella infection is a rare complica-
tion, the frequency of endocarditis associated with 
Brucellosis is increased in regions where Brucel-
losis is endemic. Brucella IE was detected in eight 
(13.1%) patients in the culture positive group. 
According to clinic data, echocardiography and 
a Brucella standard agglutination test (SAT) titer 
≥1/160 were associated with Brucella IE among 
eight (13.1%) patients in the culture negative 
group. In the culture negative group, Brucella IE 
was observed in eight (36.4%) patients. Brucella 
IE was observed in 16 (26.2%) patients, in total.

The clinical characteristics of patients diag-
nosed with Brucella Endocarditis were investi-
gated as well as complications, relapse rates and 
mortality; these rates were found to be higher 
when compared to other IE cases (18). In this se-
ries, at least one complication was found in all of 
the patients diagnosed with Brucella Endocarditis. 
Three patients died due to complications.

In the present study, TTE was performed in all 
patients and vegetations were observed in 83.6% 
of the patients. In a study carried out by Cay et al, 
vegetations were detected in 71.9% of the patients 
(17). Transesophageal echocardiography provides 

Table 4.  Complications and their distribution 
Native valve

 n:  35
Prosthesis valve

n: 21
Other¹

n: 5
Cardiac failure 9 (25.7%) 12 (57.1%) 1 (20%)
Renal complications 4 (11.4%) 4 (19%) 0 (0%)
Cerebral complications 0 (0%) 1 (4.8%) 0 (0%)
Paravalvular abscess 1 (2.9%) 2 (9.5%) 0 (0%)
Leaflet/cuspis perforation 2 (5.7%) 0 (0%) 0 (0%)
Shock table 1 (2.9%) 2 (9.5%) 0 (0%)
AV block 1 (2.9%) 0 (0%) 1 (20%)
Hospital mortality 4 (11.4%) 6 (28.6%) 0 (0%)

¹: Pace lead and congenital heart disease (Atrial Septal Defect, Ventricular Septal Defect)
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important diagnostic information in doubtful cases 
of IE. Especially with regard to prosthetic valves, 
TEE was more sensitive than conventional TTE for 
identification of intra-cardiac vegetations (60-65% 
versus 95%) (19). In the present study, TEE was 
performed in 63.9% of the patients and vegetations 
observed in 87.2% of these patients. Similarly, in a 
study carried out by Ozveren et al (20), TEE was 
performed in 61% of the patients and vegetations 
were reported in 97% of these patients.

Complications associated with IE were ob-
served in 50-60% of cases during the 1970s and 
have decreased to 40-50% currently due to medical 
and surgical interventions (3). The most common 
complications observed are cardiac failure and re-
nal failure (3). In a study carried out by Sucu et al 
(12), the most common complication was cardiac 
failure, found in 31.9% of cases. Tugcu et al (21) 
reported that cardiac failure was the most common 
complication (55.9%). In this study, the most com-
mon complication was cardiac failure (36.1%).

Treatment of IE continues to be a challenge. 
Ozveren et al (20) reported that 24% of patients 
received only antibiotic therapy, while 76% of the 
patients received antibiotic therapy plus surgical 
intervention; the mortality was reported as 8%. 
In another study carried out by Tugcu et al (16) 
39.7% of the patients received medical therapy, 
while 60.3% of patients had surgical intervention; 
the mortality rate was reported as 25%. In this 
study, 55.7% of the patients received only antibi-
otic therapy, while 44.3% of the patients received 
antibiotic therapy and had surgical intervention. 
The mean duration of antibiotic therapy was 
5.7±1.5 weeks and the mortality rate was 16.4%.

Compared to the United States and Europe, the 
IE observed in this study included younger pa-
tients, the frequency was higher among females 
and the most significant predisposing factor was 
rheumatic heart disease. There was an increase in 
the number of cases of IE in regions where Brucel-
losis was endemic. Brucellosis should be included 
in the differential diagnosis of IE, especially in 
geographic regions where it is endemic. 
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Abstract

Objectives: The aims of the study were to 
detect the influence of the chronic unpredictable 
stress (CUS) on asthma and the role of substance 
P in the mediation of the CUS effects on a rat mo-
del of asthma. 

Methods: Three groups of Wistar rats were sen-
sitized with ovalbumin (OVA) by intraperitoneal 
injection on day 1 and day 7 and were repeatedly 
challenged with OVA aerosol via the airways from 
day 15. Two groups of the OVA-sensitized and 
challenged rats were housed and exposed to a CUS 
procedure starting from day 44. One group of the 
stressed asthmatic rats was given NK-1 receptor 
antagonist from day 44. Additionally, 10 Wistar rats 
were taken as the control group. Numbers of total 
leukocytes and differentiation in bronchoalveolar 
lavage fluid (BALF) were determined. Levels of 
neuropeptide substance P and cytokines IL-1β, IL-
4, TGF-β1 were measured using ELISA.

Results: Application of CUS to asthmatic rats 
resulted in a significant increase of the leukocytes 
numbers in BALF. Levels of substance P incre-
ased in the stressed asthmatic rats as compared 
with those of the non-stressed asthmatic animals. 
Furthermore, stressed asthmatic rats had higher le-
vels of TGF-β1, IL-1βand IL-4 than the unstressed 
asthmatic animals. The increases of inflammatory 
cells, TGF-β1, IL-1β and IL-4 were partially bloc-
ked by NK-1 receptor antagonist.

Conclusions: CUS exacerbated asthma and 
substance P might contribute to the pathogenesis 
of the exacerbation.

Key words: Substance P, chronic unpredicta-
ble stress (CUS), rat, asthma, airway inflammation

Introduction

By clinical observation and epidemiological re-
search, psychological stress has long been recogni-
zed to be associated with increased risk of asthma 
incidence, increased symptom severity and more 
healthcare utilization (1-8). However, conclusive 
experimental evidence is still limited and little is 
known about the underlying mechanisms. 

Some kinds of stress have been applied to 
animals to detect the role of the stress in asthma 
exacerbations. Joachim RA exposed the OVA-
sensitized and challenged mice to sound stress 
for a single 24-hour period, and found the sound 
stress enhanced airway reactivity and increased 
leukocyte numbers in BAL fluids (9). Okuyama K 
suggested that the acute restraint stress for 6 hours 
modified the allergic airway responses and the 
chronic restraint stress induced exacerbation of 
allergic airway inflammation in asthmatic murines 
(10). Portela CP’s study showed that the repea-
ted foot shocks stress could affect smooth muscle 
tonus around the airways in OVA-sensitized rats 
(11). In those studies, the animals received either 
acute stress or unimodal repeated stress, which is 
unlike the asthmatic patients who usually undergo 
many kinds of chronic stress from daily hassles, 
sufferings from the disease and treatment failu-
re. It is generally accepted that different kinds of 
stress may produce different influence on body. To 
date, the influence of chronic unpredictable stre-
ss on airway inflammation and cellular damage in 
asthmatic animals still remains unclear. 

Although researchers around the world have tri-
ed to explain the mechanisms linking psychological 
stress to asthmatic responses, the precise mechani-
sms are still not well understood (12). Animal stu-
dies showed that substance P has been shown to 
play an important role in airway inflammation and 
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airway injury (13-16). NK-1 receptor blockade co-
uld reduce lung inflammation and injury (17-19). A 
clinical study measured plasma substance P levels 
in patients with both asthmatic and non-asthmatic 
cough and concluded that increased levels of sub-
stance P might be related to airway sensitivity (20). 
Zhang D also found asthmatic patients had higher 
substance P levels in plasma than the healthy su-
bjects (21). Yaraee R’s study showed that substance 
P significantly augments TGF-β production of both 
BEAS and A54 cells and concluded that substance 
P can directly modulate the release of TGF-β from 
human bronchial epithelial cell line (22). Substan-
ce P was also found to stimulate human airway 
submucosal gland secretion mainly via a CFTR-
dependent process (23). Furthermore, substance 
P, which is supposed to be released into tissues in 
response to stress, is involved in the pathogenesis 
of stress-related disorders, such as depression and 
anxiety (24-27). To our knowledge, only two stu-
dies detected the changes of substance P induced 
by stress in asthmatic animals. A study showed that 
substance P level significantly increased in plasma 
and bronchoalveolar lavage fluid, but significantly 
decreased in bronchial tissue after electric shock 
stress in biphasic asthma-responsive guinea pigs 
(28). Joachim RA found that the sound stress (appli-
ed to the animals for 24 h) led to the stimulation 
of substance P expression in airway-specific neu-
rons in OVA sensitized mice (29). In another study, 
NK-1 receptor has been shown to play an impor-
tant role in mediating the acute sound stress effects 
in allergen-induced airway inflammation (30). But 

the influence of chronic unpredictable stress on su-
bstance P in asthmatic animals and the role of su-
bstance P in the mediation of the CUS effects on 
asthma still remain unknown.

Therefore, the purpose of this study was to explo-
re the influences of chronic unpredictable stress on 
asthma, and to test the changes of substance P level 
in the asthmatic animals after CUS exposure.

Materials and Methods

Experimental animals and preparation
All animals used in this study were 4-week-old 

male Wistar rats (Shandong University, China) 
and all procedures performed on the animals were 
in compliance with the Chinese Council of Animal 
Care guidelines (approved by the Ethics Commit-
tee for Animal Experimentation of Weifang Medi-
cal University).

Forty Wistar rats were divided into four 
groups (10 rats in every group): control group, 
non-stressed asthmatic group, stressed asthmatic 
group and treatment group at random. Rats except 
the control group were sensitized and challenged 
with chicken OVA (Sigma, USA) and 200 mg of 
aluminum hydroxide (Sigma, USA) in 1 ml of 
sterile saline. The sensitized rats were exposed to 
20-minute of 1% OVA aerosol (40 ml/20 min) ev-
ery day from day 15 to day 43 using an Ultrasonic 
nebulizer, followed by a chronic challenge phase 
which consisted of one exposure every 5 days till 
the end of the experiment. The control rats were 
treated with a sterile saline intraperitoneal injec-

Table 1. Chronic unpredictable stress procedure
Week 1 Week 2 Week 3 Week 4

Monday 4° C cold swimming 
(5 min) 45° C oven (5 min) Restraint stress 1 h, 4° C cold swimming (5 min)

Tuesday Sound stress (75 dB) 
(2 h) Cage tilt (24 h) Lights on overnight Tail pinch (1 min)

Wednesday Tail pinch 
(1 min) Food deprivation (24 h) 24 h wet cage lights off (6AM-18PM)

Thursday 45° C oven 
(5 min) Food deprivation (24 h) 45° C oven (5 min) Water deprivation (24 h)

Friday 24 h wet cage lights off (6AM-18PM) Tail pinch (1 min) Water deprivation (24 h)

Saturday Lights on overnight Tail pinch (1 min) Sound stress (75 dB) 
(2 h) Cage tilt (24 h)

Sunday Restraint stress 1 h, 4° C cold swimming (5 
min)

4° C cold swimming
(5 min) 45° C oven (5 min)



2368

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

tion for sham sensitization and challenged with 
sterile saline. From day 44, rats of stressed asth-
matic group and treatment group were exposed to 
a CUS procedure which lasted for 28 consecutive 
days and consisted of one stressor in a random 
order per day. Stressors that are widely used in 
the literature and were previously utilized in pub-
lished work were selected (31-33) (Shown in table 
1). The animals in the treatment group orally re-
ceived NK1 receptor antagonist aprepitant 10 mg/
kg/day for 28 days from day 44. The control rats 
remained undisturbed during the CMS procedure. 

Inflammatory cell counts in BALF
To evaluate the airway inflammation, rats were 

deeply anesthetized and sacrificed after the last 
stress stimulation. The right lung of each rat was 
lavaged with 3 successive 3 ml volumes of saline 
instilled by syringe. Then, 1 ml of the lavage flu-
id was centrifuged at 1500 rpm for 10 min. The 
sediment was immediately resuspended in 1 ml of 
saline. Cells in the lavage fluid were stained with 
Wright-Giemsa stain, the total leukocytes counts 
were determined and differential cell counts were 
performed under light microscope. 

P substance measurement
Lung tissue was removed and homogenizer 

was used for preparation of the tissue homoge-
nate. The tissue homogenate was centrifuged at 
1500 rpm for 10 min. Plasma was collected after 
the centrifugation of the 2 milliliters of blood. The 
contents of substance P in plasma and lung tissue 
homogenate were determined using ELISA accor-
ding to the manufacturer’s instructions (R&D 
Systems, USA).

Cytokines measurement
Levels of IL-1β and IL-4 in BALF, as well as 

TGF-β1 in BALF and lung tissue homogenate 
were measured using Elisa (R&D Systems, USA).

Statistical analysis
The analyses were carried out using SPSS 13.0. 

All the data were expressed as mean ± SD. One-
way analysis of variance (ANOVA) followed by 
Scheffe test was used to determine the significant 
difference among multiple groups. P-values < 
0.05 were considered statistically significant.

Results

BALF cells assessments
As shown in figure 1, sensitization and chal-

lenge with OVA significantly increased a total 
number of leukocytes (p<0.05), as well as numbers 
of macrophages (p<0.05), eosinophils (p<0.05) 
and lymphocytes (p<0.05) in BALF of the non-
stressed asthmatic rats compared to those of the 
control rats. CUS further induced greater numbers 
of total leukocytes (p<0.05), eosinophils (p<0.05) 
and lymphocytes(p<0.05) in BALF of the stressed 
asthmatic rats in comparison with the non-stressed 
asthmatic animals, while no significant difference 
of number of macrophages between the two groups 
were observed (p>0.05). Application of aprepitant 
significantly decreased numbers the inflammatory 
cells (all p<0.05). The data suggested that CUS 
exacerbated the airway inflammation in asthmatic 
rats, whereas the exacerbation could be blocked 
by treatment with the NK-1 receptor antagonist.
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Figure 1.  Total and differential BALF cell counts
BAL fluid was collected and total leukocytes counts were 
determined and differential cell counts were performed un-
der light microscope. A: Lymphocytes, B: Eosinophils, C: 
Macrophages, D: Total leukocytes. Data were presented as 
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2; 
▲P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asth-
matic group; Group 3: stressed asthmatic group; Group 4: 
treatment group.

P substance assessments
Significantly elevated substance P levels in 

plasma and lung tissue of the stressed asthmatic 
rats were observed as compared with those of the 
non-stressed asthmatic rats (both p<0.05). No 
significant difference of substance P levels was 
found between the stressed asthmatic rats and the 
rats receiving NK-1 receptor antagonist (p>0.05). 
(Figure 2)

Figure 2.  Levels of substance P in lung tissue 
and plasma
Levels of substance P in lung tissue (A) and plasma (B) 
were determined using ELISA. Data were presented as 
mea ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2; 
▲P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asth-
matic group; Group 3: stressed asthmatic group; Group 4: 
treatment group.

TGF-β1 assessments
We measured the levels of TGF-β1 which is a 

cytokine involved in pathogenesis of the airway 
remodeling. We found that its levels of the non-
stressed asthmatic rats both in lung tissue and in 
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BALF were higher than those of the control rats 
(p<0.05). CUS further enhanced the TGF-β1 le-
vels of the stressed asthmatic rats as compared to 
the non-stressed asthmatic animals (p<0.05). The 
rats receiving aprepitant showed lower TGF-β1 
levels in lung tissue and BALF compared with the 
stressed asthmatic rats without NK-1 receptor an-
tagonist treatment (p<0.05). (Shown in figure 3)

Figure 3.  Levels of TGF-β1 in lung tissue and 
BALF 
BAL fluid was collected and lung tissue homogenate was 
prepared. Levels of TGF-β1 in lung tissue (A) and BALF 
(B) were determined using ELISA. Data were presented as 
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2; 
▲P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asth-
matic group; Group 3: stressed asthmatic group; Group 4: 
treatment group.

Inflammatory cytokine assessments
Levels of the inflammatory cytokines IL-1β 

and IL-4 were assessed. The OVA sensitization 
and challenge significantly increased the levels of 
IL-1β and IL-4 in BALF (both p<0.05). Their le-
vels further increased after CUS exposure (both 
p<0.05), while partially abolished by aprepitant 
(both p<0.05). (Shown in figure 4)  

Figure 4.  Levels of cytokines in BALF 
BAL fluid was collected and levels of IL-1β(A) and IL-4 
(B) were determined using ELISA.. Data were presented as 
mean ± SD. * P＜0.05 vs. Group 1; # P＜0.05 vs. Group 2; 
▲P＜0.05 vs. Group 3.
Note: Group 1: control group; Group 2: non-stressed asth-
matic group; Group 3: stressed asthmatic group; Group 4: 
treatment group.
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Discussion 

Our findings provide evidence for the associati-
on between CUS and airway inflammation in asth-
matic rats. Our data also suggest that substance P 
might contribute to the influences of chronic stress 
on asthma. 

CUS and inflammatory cell infiltration 
Asthma is an inflammatory disease characteri-

zed by airway hyperresponsiveness and infiltration 
of airway mucosa by several types of inflamma-
tory cells (34). Psychological stress occurs at high 
rates in people with asthma (35, 36), with the life-
time prevalence of depression approaching 50% 
in patients treated in tertiary care asthma clinics 
(37). Clinical reports and observational studies, 
including our previous findings(38), have sugge-
sted that psychological factors might exacerbate 
asthma by increasing the risk of asthma inciden-
ce and the symptom severity, leading to more he-
althcare utilization (36, 39, 40, 41). In an expe-
rimental series, an attempt also has been made 
to study the influence of stress on asthma. A few 
recent animal studies demonstrated an association 
between stress and airway inflammation and smo-
oth muscle tonus around the airways in OVA-sen-
sitized animals. But the stress involved in those 
studies was either acute stress or unimodal repe-
ated stress (9-11), unlike the chronic unpredicta-
ble psychological factors that asthmatic patients 
undergo from daily hassles, sufferings from the 
disease and treatment failure. In the present study, 
we exposed the asthmatic rats to chronic unpre-
dictable stress which consisted of unpredictable 
stressors. Our data indicated that the long-term 
unpredictable stressors exacerbated the airway 
inflammation by showing more inflammatory 
cells including total leukocytes, eosinophils and 
lymphocytes in the BALF of the stressed asthma-
tic rats than the non-stressed asthmatic rats. The 
change of the airway inflammation is similar to 
the influence of the acute stress on asthma animals 
reported by Joachim RA (9). But different from 
our result, only higher number of eosinophils, not 
including lymphocytes, was found in Joachim 
RA’s study. Our result is also consistent with prior 
study that reported psychological stress was con-
sistently associated with airway inflammation in 

asthma patients (42). In that study, the authors also 
emphasized that effects of acute negative affect 
must be distinguished from more chronic distress 
due to daily hassles for asthma patients. 

CUS and cytokine
Some inflammatory cytokines play key roles in 

the initiation and progression of asthma. We asse-
ssed the changes of IL-1β and IL-4 which are con-
sidered to contribute to the exacerbation of airway 
inflammation (43, 44). High levels of IL-1β and 
IL-4 in BALF were found in the non-stressed asth-
matic rats. The CUS exposure further increased 
their levels in the stressed asthmatic rats compa-
red to the non-stressed asthmatic animals. We also 
measured the level of TGF-β1 which is a cytoki-
ne playing an important role in the pathogenesis 
of the airway remodeling (45). In agreement with 
findings reported in other studies, we found the 
asthmatic rats had higher levels of TGF-β1 in lung 
tissue and BALF. Its levels in the stressed asthma-
tic rats were further enhanced after the CUS expo-
sure. The result indicated that CUS promoted the 
pathophysiology of pulmonary inflammation and 
might contributed to the airway remodeling which 
could lead to airway hyperresponsiveness. 

Substance P, a possible way linking chronic 
unpredictable stress and asthma exacerbation
One of the main questions raised by this study is 

the mechanism by which CUS influence airway in-
flammation and cell damage in asthmatic rats. Sub-
stance P, mainly secreted by nerve fibers and immu-
ne cells, is involved in some chronic inflammation 
diseases, such as asthma, and involved in psycho-
logical disorders including depression. A few re-
cent studies have provided initial evidence that 
acute stress or unimodal repeated stress can lead to 
changes of substance P secretion in OVA-sensiti-
zed animals. In this study, we examined the expre-
ssion of substance P in the lung tissue and BALF 
after exposure to CUS. Higher levels of substance 
P were shown in the stressed asthmatic rats com-
pared to the control and the non-stressed asthma 
rats, indicating that CUS increased the expression 
of substance P in asthmatic animals. The result was 
similar to the findings that acute sound stress led to 
the stimulation of substance P expression in airway-
specific neurons in OVA sensitized mice (29). In 
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contrast to our findings, however, Tohda Y repor-
ted that electric shock stress significantly decreased 
the substance P level in bronchial tissue in biphasic 
asthma-responsive guinea pigs (28). It is generally 
accepted that there are potentially several mecha-
nisms by which substance P could lead to greater 
allergic inflammation and cellular damage. Studies 
have showed that substance P, being a nerve pepti-
de, could promote activation of inflammatory cells 
(46). Also, substance P has been shown to increase 
the production of cytokines which are involved in 
the pathophysiology of asthma (47). Further, acti-
vation of substance P might increase release of vas-
cular endothelial growth factor which is implicated 
in asthma severity (48, 49). Some other limited ava-
ilable evidence also suggested that inhibition of the 
NK receptor might decrease airway responsiveness 
and improve lung function in patients with asthma 
(50). In our study, we found more severe airway 
inflammation and enhanced expression of some 
cytokines together with higher levels of substance 
P in the stressed asthmatic rats than the non-stre-
ssed asthmatic animals. The data indicate that there 
might be an association between the damage to the 
lung and substance P induced by CUS.

Further, in order to testify the role of substance 
P in stress induced asthma exacerbation, we gave 
highly specific NK-1 receptor antagonist aprepitant 
to one group of the stressed asthmatic rats. With the 
application of NK-1 receptor antagonist, the result 
showed lower number of leukocytes in BALF and 
lower levels of cytokines (IL-1β, IL-4 and TGF-β1) 
in stressed asthmatic rats as compared with stre-
ssed asthmatic rats without NK-1 receptor antago-
nist application. The result strongly suggested that 
higher levels of substance P induced by CUS might 
be associated with the asthma exacerbation.

Taken together, we conclude that CUS might 
exacerbate asthma by promoting the airway in-
flammation and enhancing levels of IL-1β, IL-4 and 
TGF-β1 in asthmatic rats. CUS could increase le-
vels of substance P in asthmatic rats, and the higher 
levels of substance P might contribute to the asthma 
exacerbation. Thus, NK-1 receptor antagonist might 
have therapeutic potential for the asthmatic patients 
with psychological disorders such as depression.

However, the activity of hypothalamic-pitui-
tary-adrenal axis, serotonin and T cells (especially 
Th1, Th2, Th17 and Treg cells) are all involved 

in the pathophysiology of asthma and psycholo-
gical stress state. It is necessary to further detect 
whether CUS influences asthma via those ways 
and whether substance P has influence on those 
factors. In addition, further studies are needed to 
confirm the role of substance P in asthma with 
psychological stress in human. 
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Abstract

Background: Medicinal use of basil, Ocimum 
basilicum, dates back to ancient times in Iran, 
China, and India.

Objectives: This herb has been used since an-
cient times as a medicine and food and it is known 
that the antioxidant effect of O. basilicum is bene-
ficial to protect tissue and decreasing carcinoge-
nic effect of EMF, so it was hypothesized that this 
herb might also provide protection ovarian tissue 
from reactive oxygen spaces (ROS).

Materials and Methods: Female wistar rats (n = 
40) were allocated to four groups, a control group (n 
= 10) and three treatment groups (n = 30). The first 
treatment group received O. basilicum extract (1.5 
g/kg body weight), the second extract group recei-
ved O. basilicum extract (1.5 g/kg body weight) and 
EMF exposure at 50 Hz for 40 consecutive days, 
whilst the third group received only EMF exposu-
re for 40 consecutive days. At the conclusion of the 
test period rat ovary tissues were removed from all 
group members. Ovary tissue preparation was per-
formed and analyzed for apoptosis.

Results: There was a significant increase in 
apoptosis in EMF group when compared with 
other groups (P<0.05). EMF has negative effect on 
ovary histology in rats by increasing ROS. Howe-
ver, these side effects are less seen in the EMF 
group that received O. basilicum extract. Conclu-
sion: Therefore, it is recommended that usage of 
O. basilicum extract in modern country has fewer 
side effects of industrial as one of female cancer 
(ovary cancer) problems. 

Key words: Apoptosis, EMF, Ocimum basili-
cum, ovary.

Introduction

The antioxidant capacity of phenolic compoun-
ds, flavonoids, and foods rich in these compounds, 
has been repeatedly demonstrated in various in 
vitro and in vivo systems (1). Ocimum basilicum 
(Basil) is an annual herb of the Lamiaceae family, 
which is widely cultivated in Asia as a nourishing 
food and herbal medicine. O. basilicum is widely 
used in folk medicine to treat a wide range of dise-
ases. For example, the aerial part of O. basilicum 
is traditionally used as an antispasmodic, aromatic, 
digestive, carminative, stomachic, and tonic agent. 
O. basilicum has also been used externally for the 
topical treatment of acne, insect stings, snake bites, 
and skin infections (2,3).An electromagnetic  field 
(EMF or EM field) is a physical field produced by 
electrically charged objects. EMFs affect the beha-
vior of charged objects in the vicinity of the field. 
The EMF extends indefinitely through space and 
determines electromagnetic interaction (4,5). EMF 
is one of the four fundamental forces of nature; the 
others are gravitation, the weak interaction, and 
the strong interaction. The EMF can be viewed as 
a combination of an electric field and a magnetic 
field. The increased use of power lines and modern 
electrical devices is of concern as a public health 
hazard, and chronic exposure to EMF has attracted 
considerable attention. Exposure to EMF adversely 
affects spermatogenesis by the Sertoli and Leydig 
cells(6). Magnetic fields of 50 Hz also induce cyto-
toxic and cytostatic changes in the differentiating 
spermatogonia of mice (7). Furthermore, the study 
about effects of EMF in female rats showed: Du-
ring the development of ovarian follicle in human, 
recruitment of a cohort of follicles occur, with only 
one destined to ovulate. In 2007 solimany rad and 
roshangar conformed previous researchs that done 

Recovery Effect of Basil on ovarian tissue artery 
Hyperemia  after exposed with electromagnetic 
field
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by Gougeon and present the remainder of the cohort 
undergoes atresia by uncertain stimuli and mecha-
nisms. It appears that growth factors and related 
peptides may are involved in this process (8-10). 
It is suggested that follicular atresia in the ovary 
results from apoptosis (11), The present study was 
designed to investigate about protective effects O. 
basilicum as anti-oxidanton ELF-EMF effects on 
ovary cells apoptosis.

Material and Methods

A total of 40 female Wistar rats were maintained 
for use in this study. Rats were housed together (10 
per cage) and fed on a compact diet in the form of 
granules and water. The diet contained all the es-
sential ingredients, including, vitamins and miner-
als. The environmental conditions (temperature and 
humidity) in all the animal holding areas were con-
tinuously monitored. Temperature was maintained 
in the range of 23 °C and humidity was maintained 
at 35–60%. Light was provided on a 12 h light/
dark cycle from 0700 h to 1900 h. All animals were 
treated in accordance to the Principles of Labora-
tory Animal Care [NIH]. The experimental proto-
col was approved by the Animal Ethics Committee 
in accordance with the guide for the care and use of 
laboratory animals prepared by Tabriz University 
of Medical Sciences. Rats were allocated to four 
groups, a control group (n = 10) and three treatment 
groups (n = 30). The first treatment group received 
O. basilicum extract (1.5 g/kg body weight), the 
second extract group received O. basilicum extract 
(1.5 g/kg body weight) and ELF-EMF exposure 
at 50 Hz for 40 consecutive days, while the third 
group received only ELF-EMF exposure for 40 
consecutive days. Animals were maintained under 
standard conditions.

ELF-EMF-producing system
The equipment was based on the Helmholtz 

coil, which operated following Fleming’s right 
hand rule. The equipment produced an alternating 
current of 50 Hz, which created an EMF of 80 G. 
The intensity of the EMF was controlled using a 
transformer. The equipment had two main parts. 
In the first part, there were two copper coils placed 
one above the other and separated by a distance 
of 50 cm. A cylindrical wooden vessel was placed 

between the coils (the exposure area), the interi-
or of which contained a chamber for holding the 
caged experimental animals. The second part was 
the transformer, which controlled the input and 
output voltage using a voltmeter and the current 
with an ampere meter. A fan was used as requi-
red, to prevent increases in temperature inside the 
chamber. Four cages at a time were placed within 
the chamber, with or ten rats per cage.

Surgical procedure
On day 40, a sodium pentobarbital solution (40 

mg/kg) was administered intra-peritoneally as an 
anesthetic, and the peritoneal cavity was opened 
with a lower transverse abdominal incision. The 
ovary tissues immediately were removed from the 
control and experimental groups. The weight of 
the testes for each group member was recorded. 
Animals were then decapitated between 10:00 h 
and 12:00 h.At the end of 4 weeks of treatment, 
ovary was dissected from each rat ,24 h after the 
last administration Then tissue preparation was 
performed to investigate ,artery hyperemia and 
ovarian cells apoptosis by TUNEL method. 

TUNEL analysis of apoptosis  
 The in-situ DNA fragmentation was visualized 

by TUNEL method (Khaki et al.,2008). Briefly, 
dewaxed tissue sections were predigested with 20 
mg/ml proteinase K for 20 min and incubated in 
phosphate buffered saline solution (PBS) contai-
ning 3 % H2O2 for 10 min to block the endogeno-
us peroxidase activity. The ovarian sections were 
incubated with the TUNEL reaction mixture, fluo-
rescein-dUTP (in situ Cell Death Detection, POD 
kit, Roche, Germany), for 60 min at 37°C. The 
slides were then rinsed three times with PBS and 
incubated with secondary anti-fluorescein-POD-
conjugate for 30 min. After washing three times 
in PBS, diaminobenzidine- H2O2 (DAB, Roche, 
Germany) chromogenic reaction was added on 
sections and counterstained with hematoxylin. As 
a control for method specificity, the step using the 
TUNEL reaction mixture was omitted in negative 
control serial sections, and nucleotide mixture in 
reaction buffer was used instead. Apoptotic cells 
were quantified by counting the number of TU-
NEL stained nuclei per ovarian cross section. 100 
cross sections of per specimen were assessed and 
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the mean number of TUNEL positive dark brown 
cells per each cross- section was calculated.

Extract preparation
Fresh basil was prepared from local shopping 

in Tabriz. Superfluous materials were rub off 
and were drained. Dried plants were steeped in 
methanol (90°) Merck company, then extract were 
exploited in vacuum condition. Prepared extract 
were dried and used in maximum two days.

Measurement of Serum Total Antioxidant 
capacity (TAC) 
TAC was measured in serum by means of a 

commercial kit (Randox Co-England). The assay 
is based on the incubation of 2, 2’-azino-di-(3-
ethylbenzthiazoline sulphonate) (ABTS) with 
a peroxidase (methmyoglobin) and hydrogen 
peroxide to produce the radical cation ABTS+, 
which has a relatively stable blue-green color, me-
asured at 600 nm. The suppression of the color is 
compared with that of the Trolox, which is widely 
used as a traditional standard for TAS measure-
ment assays, and the assay results are expressed as 
Trolox equivalent (mmol/L).

Results

Our finding showed, ovarian apoptotic granu-
losa cells percentage significantly was decreased 
following administration of O. basilicum extract 
(1.5 g/kg body weight) in compared to the control 
group(P<0.05). Exposed to 50 Hz of ELF-EMF 
caused a significant increase in the apoptotic gra-
nulosa cells percentagees. When 50 Hz of ELF-
EMF was administrated together with O. basili-
cum extract (1.5 g/kg body weight).apoptotic gra-

nulosa cells percent was significantly decreased 
(p < 0.05) in granulosa cells ,respectively Artery 
hyperemia significantly decreased(p < 0.05)  from.
These results Indicating the protective effect of O. 
basilicum against ELF-EMF- induced granulosa 
cells apoptosis, other results showed percentage 
of large antral follicle and Ovary weight’s were 
significantly decreased in groups with exposed to 
50 Hz of ELF-EMF(p < 0.05) but following admi-
nistration of O. basilicum extract (1.5 g/kg body 
weight) can  re uptake this decreasing, in other 
hand large antral follicle in group that receiving O. 
basilicum was significantly increased when com-
pared to other study groups . artery hyperemia was 
significantly increased in groups with exposed to 
50 Hz of ELF-EMF(p < 0.05)  and O. basilicum 
(1.5 g/kg body weight) can  modify this harmful 
effect of ELF-EMF (Table 1).

Discussion

In fertility is one of the major problems in 
match̕s life, about 35 percent of infertility is regard 
to woman (12). The importance of many of these 
factors is not yet clearly understood. A better un-
derstanding of underlying mechanisms in fertility 
and better study results clarifying the effectivene-
ss of nutritional and biochemical factors are im-
portant to improve diagnosis and treatment. Smart 
choices for better foods might prevent body from 
many diseases (13,14). It has been suggested that 
lifetime of free radicals depended to electric and 
magnetic fields at environmental levels and it may 
extend the and result in DNA damage (6,15). EMF 
by affecting biochemical reactions cause to pro-
duct unpaired electron such as a superoxide ion, 
nitrogen oxide and hydroxyl radical, ion channels, 

Table 1.  Granulosa cells Apoptosis, Large antral Follicle & Artery hyperemia percentage, TAC and 
ovary weights of rats witch exposed to EMF and O. basilicum Extract.
O. basilicum + 

(EMF)
 O. basilicum

(1.5 g/kg body weight)
EMF

(50Hz) control groups

11.05 ± 0.05 3.45 ± 0.01 15.33 ± 0.05 4.01 ± 0.03 Granulosa apoptotic cell (%)
9.05 ± 0.05 13.25 ± 0.05 05.01 ± 0.05 10.05 ± 0.05 Large antral Follicle (%)
1.40 ± 0.371 1.57 ± 0.73 1.00 ± 0.01 1.50 ± 0.05 Ovary weight’s(Gram)
1.5 ± 0.01 0.04 ± 0.03 3.90 ± 0.05 0.05 ± 0.01  Artery hyperemia (%)
1.1 ± 0.05 2.01 ± 0.05 0.75 ± 0.05 1.8 ± 0.05 TAC(mmol/ml)

Data are presented as mean ± SE.
 Significantly different at P < 0.05 level (compared with the control group).
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synthesis of macromolecules could have a harmful 
effect on cellular metaboli sm and cause to cells 
damages (15-18).Plants and natural products are 
extensively used in several traditional systems of 
medicine, so screening these products for radio-
protective compounds has several advantages, 
because they are usually considered non-toxic 
and are widely accepted by humans. Many natu-
ral antioxidants, whether consumed before or af-
ter radiation exposure, can confer some level of 
radioprotection. In addition to beneficial effects 
accrued from established antioxidants, such as, 
vitamin C and E, and their derivatives, vitamin A, 
beta carotene, curcumin, Allium cepa, quercetin, 
caffeine, chlorogenic acid, ellagic acid, and bixin, 
protection is also conferred by several novel mo-
lecules, including, flavonoids, eppigallocatechin, 
and other polyphenols (19-22). the findings of 
the present study indicate that ELF-EMF cause to 
apoptosis of granulosa cells and this is responsible 
for initiation of follicular atresia and degenerati-
on. In this study EMF could significantly increa-
sing arteriole hyperemia and decreasing in ovary 
weights and number of large antral follicles, so 
it seems EMF as an environmental factor, could 
disturb folliculogenesis by inducing apoptosis in 
granulosa cells. Regarding the universal increase 
of infertility rate (23), further studies are needed 
to clarify the relation between EMF exposure 
and infertility in mammals.EMF-induces as one 
apoptosis agent in alterations in the oocyte and 
could be considered as a pre apoptotic status of 
oocyte. Irregular morphology of nucleus could 
be an indication of changes in nuclear skeleton. 
A change in cytoskeletal proteins and degradati-
on of nuclear lamin is considered as a trigger of 
apoptosis cascade (24).Although the mechanisms 
underlying follicular reversible or irreversible cell 
damage are not well known at this time, DNA da-
mage, which can be initiated by oxidative stress 
such as free radicals role, it has been proposed as 
a possible mechanism that leads to the activation 
of the apoptotic cascade in atretic follicles (25). 
In support of this idea; it is shown that EMf has a 
pro-oxidant effect (26) and it is proposed that the 
effect of EMF is mediated by production of free 
radicals (22). According to Peluso et al in 1977, 
graulosa cells in atretic follicles undergo nuclear 
condensation and cytoplasmic blebbing. Based on 

roshangar & solimany rad research in 2007 type of 
changes occurred in EMF-exposed granulosa cells 
and followed by appearance of apoptotic bodies, a 
characteristic of late apoptosis. Our findings well 
agrees with pro-oxidant effect of EMF (26) and 
that, oxidants are well known apoptosis-inducing 
factors (27-29). A disturbance in the pro-oxidant/
antioxidant system has been defined oxidative 
stress. Reactive oxygen species (ROS) are very 
reactive molecules ranked as free radicals owing 
to the presence of one unpaired electron such as 
a superoxide ion, nitrogen oxide and hydroxyl 
radical, administration of this extract able to co-
unterbalance the negative effect of ELF-EMF on 
ovary tissue. previous study showed that 2 hours 
of 60 Hz EMF exposure immediately altered the 
metabolism of free radicals, decreased SOD ac-
tivity in plasma, decreased GSH content in the 
heart and kidney, but did not induce immediate 
lipid peroxidation(21), EMF is able to genera-
te destructive reactive oxygen species including 
superoxide, hydrogen peroxide and hydroxyl ra-
dical and frequently used to produce oxidative 
and necrotic damages(20). The role of EMF in the 
induction of apoptosis and oxidative damage has 
also been reported. This could be indicative of free 
radical scavengering properties of Ocimum basi-
licum (30). The results of other study showed the 
anti-oxidant ability of Ocimum basilicum in the 
enhancement of protective effects of EMF expo-
sures rats resulting from decrease of apoptosis in 
testis and vein congestions decreasing. This study 
demonstrated that the administration of Ocimum 
basilicum can overcome reproductive toxicity of 
EMF effects. In conclusion This natural extract 
(Ocimum basilicum) as an anti-oxidant can pro-
tect ovary tissue and follicles and it also able to 
reduce apoptosis in ovary tissue.
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Abstract

Objective: To evaluate the therapeutic effect 
and safety of internal fixation via anterior lateral 
approach in treatment of close vertical plane Pilon 
fracture.

Methods: From Jan. 2008 to Jun. 2012, 34 pa-
tients (19 male and 16 female, 19-64 years old) 
with close vertical plane Pilon fracture were tre-
ated with internal fixation with locking plate via 
anterior lateral approach. According to Ruedi-All-
gowe typing method, 9 patients were type I, 17 
patients were type II and 8 patients were type III. 

Results: All the patients were followed up for 
6 to 24 months (12±4.7 months on average). In all 
the 34 patients, bone union was achieved in 32 pa-
tients, and the healing time ranged from 3 months 
to 9 months (5.2±3.7 months on average). The the-
rapeutic efficacy was excellent in 16 patients, good 
in 15 patients, acceptable in 2 patients and bad in 
1 patient. The good rate of therapeutic effect was 
91.2%, and there was no looseness and falling out 
in internal fixations, no bone infection and other 
complications.

Conclusion: The strategy of internal fixation via 
anterior lateral approach in treatment of close verti-
cal plane Pilon fracture is safe and effective. It can 
provide useful information for clinical application.

Key words: Pilon fracture, internal fixation, 
therapeutic effect and safety.

Introduction

Pilon fracture, as one of the most challenging 
fractures, is a kind of distal tibial fracture involving 
tibiotalar articular surface. Severely comminuted 
distal tibial articular surface, bone defects, distal 
cancellous bone compression, and often compli-
cated with lower fibula fractures and severe soft 

tissue contusion are the clinical manifestation of 
Pilon fracture. The fixing way of Pilon fracture has 
always been controversial. Here we reported 34 
patients with close vertical plane Pilon fracture ad-
mitted in Orthopedics Department of our hospital 
from January 2008 to June 2012. All the patients 
were treated by internal fixation via anterior lateral 
approach, of which efficacy was also confirmed.

Material and Methods

General information
Thirty-four patients with close vertical plane 

Pilon fracture admitted in Orthopedics Depar-
tment of our hospital from January 2008 to June 
2012 were enrolled, including 19 males and 15 fe-
males with 19 to 64 years old (47 ± 7.9 years on 
average). The causes of fractures comprised of 12 
cases of falling injury, 11 cases of traffic accidents, 
7 cases of injury by crashing objects, and 4 cases 
of ground falls, and there were 18 cases of left side 
fracture and 16 cases of right side fracture. Accor-
ding to Ruedi-Allgowe typing method, 9 cases 
were type I, 17 cases were type II and 8 cases were 
type III. All the patients were taken post-anterior 
and lateral X-ray films on ankle and lower tibia 
and fibula, and then emergency surgery was carri-
ed out or basic treatment of calcaneal traction, cast 
immobilization and dehydration for detumescence 
were performed before elective surgery [1].

Operation procedures
Combined spinal epidural anesthesia or general 

anesthesia was applied. The patients were in a su-
pine position after anesthesia success, and routine 
disinfection shop towels and tourniquets were used. 
Fibula internal fixation was firstly performed in pa-
tients with fibular fracture, in order to restore fibular 
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vertical plane pilon fracture
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Affiliated Zhejiang University, Zhejiang Province, China
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length to determine the length of tibia and to avoid 
affecting the stability of ankle joint. A longitudinal 
incision about 15 cm was made along with the in-
terior edge of distal fibula at the anterolateral lower 
leg. Cutting the skin, subcutaneous tissues, deep 
fascia, exposing superior extensor support ligament 
and cutting, isolating the third peroneal muscle for 
internal traction of its tendons and extensor digi-
torum longus tendons, cutting the periosteum and 
joint capsule, dissecting subperiosteal to expose an-
terolateral distal tibia, the fracture of tibial articular 
surface as well as the leading edge of tibiofibular 
joint, and bluntly separating to the outside and inner 
rear side of the ankle [2]. The anterior tibial artery 
and peroneal nerve should be protected during the 
separation process above. The bulk fracture fra-
gments were reset to try to restore their anatomical 
location using talus as a reference, or reset the tibial 
articular surface according to chaput nodule. Tem-
porary fixation was performed with Kirschner after 
reset, and appropriate hollow screws were applied 
for fixation after satisfactory reset confirmed by 
bedside X-ray. Bone graft was used on bone defects 
to restore the flat articular surface. Finally, locking 
plate was used for internal fixation to repair joint 
capsule and ligaments, suturing and placing a sucti-
on drainage tube, bandaging with a sterile dressing 
and fixing with plaster.

Postoperative treatment
The postoperative treatment comprised of po-

stoperative immobilization, routine use of anti-
biotics, asking the patients to lift the injured leg, 
giving repercussive drugs, asking appropriate toe 
activities at 3 to 4 days after operation, and plaster 
fixation for 2 to 3 weeks. The patients were guided 
for ankle functional exercise after wound healing 
and weight-bearing should be avoided in early 
stage. Post-anterior lateral X-ray films were perio-
dically reviewed, and continuity callus suggested 
weight-bearing exercise. Appropriate to increase 
of weight was allowed until the X-ray showed the 
fracture healed well.

Efficacy evaluation standards
On the basis of post-anterior lateral X-ray 

films, the evaluation was carried out by using the 
ankle symptoms and function scores developed 
by Mazur et al [3]. Excellent: ankle non-swelling, 

free movement and normal gait with score more 
than 92 points; Good: slight ankle joint pain, ac-
tivity equivalent to three-quarters of the normal, 
and normal gait with score from 87 to 92 points; 
Acceptable: ankle pain, activity equivalent to half 
of the normal, normal gait, and need to take anti-
inflammatory drugs with score from 65 to 86 po-
ints; Poor: ankle swelling and pain, activity equi-
valent to half of the normal, and limp with score 
less than 65 points.

Results

All the patients were followed up for 6 to 
24 months (mean 15 ± 4.7 months). 32 patients 
showed bone healing, and the healing time was 3 
to 9 months (mean 5.2 ± 3.7 months). The callus 
was not observed after 6 months in 2 patients and 
the fracture fragment absorption was apparent, 
considering nonunion fracture. After the injection 
of autologous red bone marrow, the bone healing 
was observed at the 9 months and 11 months after 
operation, respectively. According to the efficacy 
evaluation standards above, the efficacy of the 34 
patients was as follows: excellent in 16 patients, 
good in 15 patients, acceptable in 2 patients, and 
poor in 1 patient with a good rate of 91.2%. The 
1 patient with poor efficacy was due to severe ar-
ticular comminuted fracture and articular surface 
still not smooth after repair, which lead to joint 
pain, obvious limp, and ankle joint degeneration 
shown by X-ray films. All patients had no loose-
ning or shedding of internal fixation, and no bone 
infection or other complications occurred. The 
typical case was shown in Figure 1 and Figure 2.

Discussions

Pilon fractures is a kind of distal tibial 1/3 
fractures involving tibiotalar articular surface with 
the features of severely comminuted distal tibi-
al articular surface, bone defects and distal can-
cellous bone compression, which make clinical 
treatment more difficult. The treatment of Pilon 
fracture has always been controversial, mostly 
focusing on different perspectives on the choice of 
fixation and operation time. 
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Figure 1.

Figure 2.

Surgical timing 
Pilon fractures are often complicated with 

varying degrees of soft tissue injury, and surgi-
cal efficacy is dependent on the control of local 
complications to some extent [4]. Therefore, if pa-
tients with severe soft tissue injury, the treatment 
for which should be prior to fracture surgery, and 
traction, manual restoration, elevation of injured 
leg to make the ankle in a neutral position, resto-
ring limb length, and alleviating limb swelling 
should be carried out. After the local conditions 
improve, then open restoration was performed [5]. 
Avoiding surgery in the acute phase of soft tissue 
injury is helpful to reduce postoperative soft tissue 
complications, bone infection, bone nonunion and 
other complications, and provides a good biolo-
gical environment for bone healing after surgery. 
For open fractures, early debridement and external 
fixation are generally recommended, which can 
delay the reconstruction of bone and soft tissues [6]. 

Surgical approach 
The choice of surgical approach determines 

the exposure way and internal fixation place-
ment of fracture [7]. Some studies believe that the 
vertical plane Pilon fractures is associated with 
high-energy mechanism of injury [8], and the high 
energy injury caused Pilon fractures belong to the 
AO classification type C3 fractures [2]. In clinical 
practice, the fracture pieces of this type of fractu-
re often locate in the anterolateral tibial epiphysis, 
and anterolateral surgical approach is helpful to 
reset fractures and placing fixtures. Some literatu-
res reported anterolateral surgical approach for se-
vere Pilon fractures obtained good efficacy [2, 9-11]. 
In this study, we adopted the anterolateral surgery 
approach, the range of operation field was well 
exposed, and anterolateral L-shaped locking plate 
was also easily placed. All the 34 patients achie-
ved satisfactory efficacy. 

Fixation 
The choice of fixation ways has been controver-

sial [12]. In recent years, the clinical application of in-
ternal fixation or limited internal fixation achieves 
good efficacy [13-14]. It is generally believed that as 
long as the articular surface fractures are not severe, 
open reduction and internal fixation is recommen-
ded. In this study, we use locking plates for internal 
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fixation. 32 patients achieved bone healing with a 
therapeutic good rate of 91.2%, and no loosening 
and shedding of internal fixation or bone infections 
occurred. We believe that locking plate fixation has 
several advantages, including: 1. The locking plate 
is designed according to the anatomical structure of 
the fracture site, and do not need precise shaping to 
facilitate placement in surgery; 2. The screws are 
threaded so that it can work closely with the steel 
plate, and the angle between the screws and steel 
plate may play a stabilizing role. It is suitable for 
patients with comminuted fracture and osteoporo-
sis, and functional exercise can be carried out in 
early postoperative period; 3. The steel plate neither 
affects local soft tissue injury, nor generates pressu-
re on the bone. No periosteal stripping procedure 
and less bleeding maximize the protection of the 
blood supply of the fracture site, which is helpful 
for fracture healing; 4. Locking plate has pressure 
screw holes and suture screw holes, and lag screws 
can be used to restore the fracture and fracture fra-
gments. The temporarily fixation by steel needle 
is available after restoration, and is in accordance 
with biomechanical principles [15]. 

Taken together, the clinical treatment of Pilon 
fracture is complicated and specific. Comprehen-
sive evaluation of patient’s condition is necessary 
for the development of rational therapeutic strate-
gies. We used anterolateral surgical approach and 
locking plate fixation in treatment of 34 patients 
with close vertical plane Pilon fracture, and 32 pati-
ents achieved bone healing with therapeutic rate of 
91.2%. No loosening and shedding of internal fixa-
tion, bone infection and other complications occur. 
The treatment strategy is a safe and effective way 
for clinical reference.
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Abstract

Background and objectives: Liver injury in-
duced by viruses, toxic chemicals, certain drugs 
and environmental pollutants, has been on the 
increase for the past few decades and recognized 
as a toxicological problem. Carbon tetrachloride 
is a xenobiotic that produces hepatotoxicity. Mus-
hroom characteristically contains much different 
biological activities as various degrees of immu-
nity, lowering antitumor and other beneficial or 
therapeutic health effect without toxicity. The pre-
sent study was carried out to investigate the he-
patoprotective effect of mushroom against carbon 
tetrachloride intoxication in rats. Dried mushroom 
(shiitake “Lentinus-edodes)  grind mushroom at 
concentration (5 and 10 %) showed significant he-
patoprotective activity against carbon tetrachlori-
de induced hepatotoxicity in rats by normalizing 
the levels of serum AST, ALT, ALP, T. Protein , Al-
bumin , Globulin and A:G ratio. Dried mushroom 
improved the Glucose, Cholesterol and Triglyce-
rides content levels in a dose dependent manner. 
Gross necropsy and histopathological examinati-
on further confirmed the hepatoprotective effects 
of mushroom (shiitake “Lentinus-edodes). This is 
the first report on hepatoprotective effects of mus-
hroom (shiitake “Lentinus-edodes). The present 
study showed that mushroom (shiitake “Lentinus-
edodes) was able to prevent or reduce the severity 
of carbon tetrachloride -induced liver injury.

Key words: Carbon tetrachloride, mushroom, 
hepatotoprotective, histopathological, liver function.

Introduction

The liver plays an important role in the detoxi-
fication of foreign substances, in the secretion of 
bile for digestion, and in the metabolic functions 

of various nutrients including carbohydrates, pro-
teins, and fats Saleem et al., (2010). Hence, chro-
nic liver injury has serious medical consequences. 
A common chronic disease known as liver fibrosis 
may lead to end-stage liver cirrhosis and liver can-
cer Ao et al., (2009). Excessive consumptions of 
alcohol and viral infections are the most common 
risk factors for liver diseases in developed co-
untries, while environmental pollution, hepatic 
viruses, parasitic infections, and chemotherapeu-
tics are the main factors known to cause hepatic 
damage in developing countries Alshawsh et al ., 
(2011). In spite of medical advances, conventional 
medicinal approaches have undesirable adverse 
effects, lack efficiency, and are costly, especially 
for patients in developing countries Stickel and 
Schuppan (2007). Elimination of risk factors and 
alleviation of liver fibrosis are the most common 
approaches to prevent liver deterioration Brenner 
et al., (2000).  Therefore, there is an urgent need 
for safe alternative therapeutics to treat liver pat-
hology. Many natural products are being targeted 
for liver disease prevention and/or treatment Sa-
leem et al., (2010). In recent years, mushrooms 
have been investigated for their potential for tre-
ating liver diseases Ao et al., (2009) and Shi et 
al ., (2008). A mushroom is “a macrofungus with 
a distinctive fruiting body, which can be either 
hypogeous or epigeous, large enough to be seen 
with the naked eye and to be picked by hand” 
Chang and Miles, (1992). Mushrooms have been 
traditionally valued for their nutritional and phar-
maceutical properties Omar et al., (2011). Mus-
hrooms have been a major component of Chinese 
folk medicine since ancient times and it is only 
quite recently that scientists have begun investi-
gating their bioactive compounds and health mo-
dulating mechanisms Lindequist et al., (2005).  In 
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Chinese traditional medicine, mushroom extracts 
are mixed with herbs in different combinations 
to treat various medical disorders Diyabalanage 
et al., (2008). Mushrooms have a huge potential 
in drug and nutraceutical development. They po-
ssess a wide range of pharmacological activities 
and thus can be considered a functional food. A 
large number of compounds with antimicrobial, 
antiviral, antioxidant, antitumor, antiallergic, anti-
inflammatory, antiatherogenic, immunomodula-
ting, hypoglycemic, hepatoprotective, and central 
activities has been characterized and isolated from 
mushrooms Lindequist et al., (2005) and Preeti et 
al., (2012). The dried fruiting bodies of mushro-
oms and extracts of mycelia grown in solid sub-
strate and liquid fermentations are marketed as 
supplements in the form of powders, capsules, or 
tablets Wasser, (2005). It was the aim of this work 
to explore the hepatoprotective effect of Mushro-
om (shiitake “Lentinus-edodes) against Carbon-
Tetrachloride-Induced Liver Injury in Rats.

Materials and Methods

Mushroom white button mushroom (shiita-
ke “Lentinus-edodes): Mushroom obtained from 
Local - market as dry grind before mixed with ra-
tion and kept in dry clean plastic bags.

 Carbon tetrachloride (Ccl4): Carbon tetrachlo-
ride (99.9 purity) was purchased from Sigma 
Chemical Company. It used in (50ml Ccl4/50 ml 
propylene glycol) twice/week, subcutaneously 
injection according to Borah et al., (2004).

Animals
Thirty mature male Albino rats of sparague 

Dawley strain of an average body weight 150 ± 
10g were obtained from the laboratory of animal 
King Fahd Center for Medical Research, Jeddah, 
Saudi Arabia. Rats were fed on standard ration 
supplying the essential vitamins, trace elements 
and water supply was given ad libitum.

Experimental design
Six equal groups each of five rates were housed 

in wire cages in a room temperature maintained at 
25oC± 2 and kept under normal healthy conditions. 
All rats and food consumption weight every week 
for determination the body weight gain and food in-

take. Rats of first group (GI) kept as control negative 
(normal control) and fed on basal ration. Rats of the 
second group (G2) were used as positive control, 
fed on basal ration and was injected subcutaneously 
by (0.1 ml/100 g b. wt.) Ccl4 S / C twice week for 
two weeks. Rats of the third group (G3) fed on basal 
ration mixed with grind dried mushroom at concen-
tration 5% for 30 successive days. The fourth Group 
(G4) fed on basal ration mixed with 10% grind dried 
mushroom for 30 successive days. The fifth Group 
(G5) were fed on basal ration mixed with grind dri-
ed mushroom at concentration 5% for 30 successive 
days and at same time injected subcutaneously by 
(0.1 ml/100 g b.wt.) Ccl4 S/C twice week for two 
weeks. Rats of sixth group (G6) were fed on basal 
ration mixed with grind dried mushroom at concen-
tration 10% for 30 successive days and at same time 
injected subcutaneously by (0.1 ml/100 g b.wt.) Ccl4 
S / C twice week for two weeks. 

Blood samples
At the end of the experimental period blood 

samples collected from the animal eye plexuses. 
Each sample was collected into both heparinized 
tubes to obtain the plasma and into a free coagu-
lation dry clean centrifuge glass tube to prepare 
serum. Blood samples were left for15 min at room 
temperature, and then the tubes were centrifuga-
ted for 15 min at 3000 r.p.m for 10 minute. Serum 
samples were separated and used for determina-
tion of different biochemical parameters. After 
collection of the blood samples, all rats were sa-
crificed to collect the liver for histopathological.   

The gain in the body weights was calculated by 
the body weight gain = initial weight- final weight.

Biochemical parameters
Serum glucose was determined according to 

Trinder (1969). Serum cholesterol profile, total 
(TC) as Waston (1960) and triglycerides (TG) 
according to Fossati and Prencipe (1982) met-
hods described by, respectively. Liver functions, 
Alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) activities were assayed 
by the method of Bergmeyer and Harder (1986), 
alkaline phosphatase (ALP) was measured using 
the method of Varley et al., (1980). Total protein 
and albumin were determined by using the met-
hods described by Sonnenwirth and Jaret, (1980) 
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and Drupt (1974). Serum globulin was calculated 
by subtracting serum globulin from total protein. 
Albumin/globulin ratio Calculation by division of 
albumin/globulin. 

Pathological studies
Liver tissue specimens were collected from all 

groups at the end of experiments (30 days), ‘imme-
diately after sacrifice of rats and fixed in 10% neu-
tral buffered formalin dehydrated in alcohol, clea-
red in xylol and embedded in paraffin sections of 4µ 
thickness were prepared, stained by  Hematoxylene 
and Eosin (H&E) (Yoon et al., 2001).

Statistical analysis
Results are expressed as mean ± standard de-

viation (SD). Differences between means in diffe-
rent groups were tested for significance using a 
one-way analysis of variance (ANOVA) followed 
by Duncan’s test and P value of 0.05 or less was 
considered significant. Comparative of means 
were performed according to least significant 
differences test (LSD) according to (Snedecor, 
1969) using SPSS 14 (2006) . 

Results

The present study was carried out to elucidate 
the nutritional and protective effect of dried mus-
hroom (shiitake “Lentinus edodes) in normal and  
on carbon tetrachloride (Ccl4) induced cytogenicity 
and liver injury, using two concentrations of dried 
mushroom for 30 days in male albino rats. The te-
sted parameters were chemical constituents and hi-
stopathological examination of liver in normal rats 

and rats injected with Ccl4. Their effects and consti-
tuents are registered in tables and Photograph.

Effects of injected with Ccl4 on food intake 
and body weight gain: Effect of feeding on rati-
on mixed with dried mushroom (5 and 10 g / 100 
gm ration) for 30 successive days with or without 
subcutaneous injection of carbon tetra-chloride 
(twice / week for two weeks) on food intake and 
body weight gain are recorded in table (1). Food 
intake and body weight gain was significantly 
increased in rats feed on ration mixed with dried 
mushroom (5 and 10 g / 100 g) when compared 
with other groups, while the group injected Ccl4 
showed significantly decreased. The groups feed 
on dried mushroom at both concentration with 
injection of CCl4 improved the body weight gain 
and food intake and showed significantly incre-
ased when compared with group subcutaneous 
injection of CCl4.

Effects of injected with Ccl4 on relative organ 
weight of liver organ: There was no differences in 
relative organ weight in rats feed on ration mixed 
with dried mushroom (5 and 10 %), and rats injec-
ted subcutaneously Ccl4 compared with control + 
ve group (Table1).

Effects of injected with Ccl4 on serum glucose, 
triglyceride and cholesterol concentration: There 
was no change in concentrations of serum glucose 
of rats given dried mushroom, but glucose concen-
trations were significantly higher in the serum of 
rats subcutaneously injected with Ccl4. Rats feed on 
ration mixed with dried mushroom (5 and 10 %) 
and injected Ccl4 showed significantly decreased in 
glucose concentration than other groups. Triglyce-

Table 1.  Food intake (g), body weight gain (g) and relative liver weight of rats fed diets containing 
mushroom without and with CCl4 (n = 5).

Dose (g/100g food) Food intake (g) b.wt. gain (g) Liver %
Control (-ve) 3504.8 ± 70.8a 46.24 ± 1.615a 2.74 ± 0.08 a
Ccl4 (+ve) 0.1 ml 2630 ± 75.17b 28.94 ± 1.71b 2.87 ± 0.025 a
Mushroom 5 3876 ± 78.78ce 74.76 ± 1.835c 2.79 ± 0.01 a
Mushroom 10 4454 ± 71.87d 95.54 ± 2.01d 2.28 ± 0.01 b
Mushroom + Ccl4 5+ 0.1 3772 ± 69.531e 53.08 ± 2.505e 2.68 ± 0.007a

Mushroom + Ccl4 10+ 0.1 3960 ± 69.64e 63.7 ± 3.23f 2.702± 0.29 a
F-calculated 70.5 # 109.033 # 2.822#
LSD 211.352 6.478 0.358

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, f, insignificantly different between two comparison groups within the same letter and column using Least Signi-
ficant Different (LSD)test at P < 0.05.
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ride and cholesterol concentrations did not induce 
changes in the serum of rats given dried mushro-
om than the control –ve group. Serum triglyceride 
and cholesterol concentrations were increased in 
groups injected with Ccl4 compared with control –
ve group. Groups feed on ration mixed with dried 
mushroom (5 and 10 %) and injected Ccl4 showed 
significant decrease in triglyceride and cholesterol 
values compared with the control group((+ve). This 
is showed in Table (2).

Effects of injected with Ccl4 on liver function: 
The obtained results showed that feeding on ration 
mixed with dried mushroom (5 and 10 g / 100 g rati-
on) did not induce changes in serum AST , ALT and 
ALP when compared with control –ve group. The 
CCl4 intoxication significantly elevated the ALT, 
AST and highly significant increase in the activity 
of serum ALP as compared to control group (C –ve) 
(Table 3). Feeding on ration mixed with dried mus-
hroom (5 and 10 g / 100 g ration) with injected Ccl4 

of rats at a dose of 0.1 ml /100 g b.wt. produced 
significant decrease of AST, ALT and ALP when 
compared with control group and directed toward 
normal (C –ve). It was clear from table (3).

Effects of injected with Ccl4 on serum protein: 
The obtained results showed that feeding on rati-
on mixed with dried mushroom (5 and 10%) did 
not induce changes of serum total protein, albumin, 
globulin and A: G ratio when compared with con-
trol –ve group. The CCl4 intoxication showed si-
gnificantly decreased serum protein, albumin, and 
globulin and A: G ratio. Feeding on ration mixed 
with dried mushroom ( 5 and 10 % ) with injected 
Ccl4 caused significant increase in total protein, al-
bumin, globulin and A:G ratio, directed toward nor-
mal as compared with control (-v)group (Table 4).

Pathological effects: Figure (1) showed the 
Control (-ve), untreated rat group revealed a nor-
mal histological structure of hepatic lobule (Slide 
1). Meanwhile, (Slide 2), rats injected Ccl4 (con-

Table 2.  Mean values of serum glucose, triglycerides and cholesterol in rats fed diets containing mus-
hroom without and with Ccl4 (n = 5).

Dose (g/100g food) Glucose (mg/dl) Cholesterol (mg/dl) Triglycerides (mmol/L)
Control (-ve) 113.52 ±5.66a 136.00 ±5.05a 4.38±0.38a 

Ccl4 (+ve) 0.1 ml 148.16 ±2.95b 241.15 ±8.369b 6.41 ±0.38b 
Mushroom 5 111.2 ±4.37a 132.88 ±1.227a 4.29 ±0.22a

Mushroom 10 113.42 ±6.39a 146.53 ±10.44a 4.31 ±0.31a 
Mushroom  +Ccl4 5+ 0.1 ml 130.04 ±6.7c 192.93 ±11.06c 5.36 ±0.27cd 
Mushroom  + Ccl4 10+ 0.1 ml 104.48 ±5.2a 148.88 ±15.09a 4.64 ±0.207ad 
F-calculated 8.949# 19.396# 7.74#
LSD 15.632 28.129 0.883

# Significant at P < 0.05 using ANOVA test.
a, b, c, d, e, insignificantly different between two comparison groups within the same litter and column using Least Signifi-
cant Different at P < 0.05.

Table 3.  Mean activities of transaminases (AST&ALT) and alkaline phosphatase  (ALP) in the serum of 
rats fed diets containing mushroom without and with Ccl4 (n = 5).

Dose (g/100g food) AST (u/l) ALT (u/l) Alkaline Phosphatase (u/l)
Control (-ve) 25.26± 0.327de 11.896 ± 0.414d 41.78 ± 1.816d

Ccl4 (+ve) 0.1 ml 49.43 ± 0.232a 25.645 ± 0.186a 84.748 ± 2.53a

Mushroom 5 24.4 ± 0.203d 11.441 ± 0.089d        40.76± 2.68d

Mushroom 10 26.19 ± 0.37e 10.64 ± 0.119d 40.55 ± 1.197d

Mushroom + Ccl4 5+ 0.1 ml 33.008 ± 0.36b 16.42 ± 0.446b 72.839 ± 2.5b

Mushroom + Ccl4    10+0.1ml 31.27 ± 0.579c 14.22 ± 0.962c 51.25 ± 1.64c

F-calculated 657.463# 142.115# 79.37#
LSD 1.067 1.383 6.2096

# Significant at P < 0.05 using ANOVA test. 
a, b, c, d, e, insignificantly different between two comparison groups within the same letter and column using Least Signifi-
cant Different at P < 0.05.
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trol + ve) showed liver necrosis and fibrosis of the 
centrilobular hepatocytes with of focal areas of 
intracytoplasmic vacuolar degeneration, where-
as liver of rat from all groups mushroom + Ccl4 
showed, slight kupffer cells activation (Slide 3). 
In addition, liver of rat from all groups mushroom 
showed no changes with apparent normal hepa-
tocytes (Slide 1).

Figure 1.  Control (-ve)

Figure 2.  Control (+ve)

Figure 3.  Mushroom (5 or 10 gm) + Ccl4

Discussion

Mushroom (Lentinus edodes) has long been 
known to be endowed with beneficial and diver-
se activity. The present study was carried out to 
elucidate the hepatoprotective effect of Mushro-
om (shiitake “Lentinus-edodes) against Carbon 
Tetrachloride-Induced Liver Injury in Rats.

It is generally believed that carbon tetrachlori-
de ( Ccl4 ) hepatotoxicity results from the bioacti-
vation of the Ccl4 molecules to the trichloromethyl 
toxic free radical by certain isozymes of cytochro-
me P450 ( CYP – 450 ). Once the trichoromethyl 
radical is formed, it reacts with molecular oxygen 
to form the highly toxic peroxy radical which then 
attacks cell membrane lipids to propagate a chain 
reaction leading to initiation of lipid peroxidation 
and break down of membrane structure (Youssef, 
2000 and Kalava and Menon 2012).

Effects of injected with Ccl4 on food intake and 
body weight gain: Feeding of dried mushroom at 
both concentrations for 30 successive day’s signifi-

Table (4).  Mean activities of liver function, total serum protein, albumin, globulin and albumin: globu-
lin ratio (A: G ratio) in the serum of rats fed diets containing mushroom without and with Ccl4 (n = 5).

Dose (g/100g food) T. Protein (g/dl) Albumin (g/dl) Globulin (g/dl) A:G ratio
Control (-ve) 7.47 ± 0.396 a 3.76± 0.33 ac 3.64 ± 0.098 ac 1.126± 0.096ac

Ccl4 (+ ve) 0.1 ml 5.21 ± 0.43 b 2.21 ± 0.15 b 2.757 ± 0.199b 0.764 ± 0.064b

Mushroom 5 7.12 ± 0.59 a 3.995 ± 0.16 a 3.32 ± 0.17a 1.363 ± 0.13ac

Mushroom 10 7.41 ± 0.5 a 3.83 ± 0.28 ad 3.438 ± 0.13a 1.09 ±0.087abc

Mushroom + Ccl4 5+ 0.1 ml 6.77 ± 0.33 a 3.195 ± 0.22cd 3.593 ± 0.12a 0.89 ± 0.138ac

Mushroom + Ccl4 10+0.1   ml 7.16 ± 0.66 a 3.43 ± 0.2 a 3.773 ± 0.13c .954 ± 0.058ab

F-calculated 2.885# 7.889# 6.147# 2.986#
LSD 1.447 0.678 0.424 0.339

# Significant at P < 0.05 using ANOVA test. 
a, b, c, d, e, insignificantly different between two comparison groups within the same litter and column using Least Signifi-
cant Different at P < 0.05.
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cant increase in body weight gain and food intake. 
These findings correlated with those obtained by 
Hush et al., (2006), but our results were disagree 
with the results of Fukushima et al., (2001) who 
reported that there did not change in body weight 
gain and Hong et al., (2007) who recorded that 
feed on mushroom decrease body weight in mice 
and rats. Subcutaneous injection of Ccl4 caused a 
significant decrease in body weight gain and food 
intake. These results are in agreement with Lee et 
al., (2007) who reported that injection of Ccl4 was 
significantly decreased body weight gain and food 
intake. Feeding on dried mushroom with injection 
Ccl4 seemed to alleviate the inhibitory effect of Ccl4 
on body weight gain and foods intake. Moreover, 
the beneficial effect of antioxidant administration 
against Ccl4 poisoning with respect to body weight 
observed in the present study confirms previous re-
sults obtained by Aneja et al., (2005) who conclu-
ded that feeding rats with antioxidants could play 
an important role as a prophylactic against the toxic 
effects of Ccl4. Hesx et al., (2006) found that mus-
hroom contain several compound such as polysacc-
haride, polysaccharide – peptide complex and phe-
nolic components proposed and flavonoids to be 
responsible for this antioxidant effect.  

Effects of injected with Ccl4  on serum gluco-
se, triglyceride and cholesterol concentrations: The 
present results revealed that was no changes in 
concentrations of serum glucose of rats given dri-
ed mushroom, while glucose concentrations were 
significantly higher in the serum of rats subcutaneo-
usly injected with Ccl4. On other hand rats feed or 
ration mixed with dried mushroom (5% and 10%) 
with injected Ccl4 showed statistically decreased 
glucose concentration than control + ve group(Ccl4 
alone). Our results are disagree with Yang et al., 
(2006) and Khatun et al., (2007) who reported that 
mushroom significantly reduced blood glucose, 
without any deleterious effect on liver and kidney. 
The effect of mushroom may be investigated in a 
large sample for a longer duration to evaluate its 
efficacy and toxicity, while Hemmings and Song 
(2005) who found that Ccl4 (alone) treatment effec-
ted a 25% reduction in plasma glucose levels.

Triglyceride and cholesterol concentrations did 
not induce changes in the serum of rats given dri-
ed mushroom than the control –ve group. Our re-
sults are in agreement with Hong et al., (2007) and 

Khatun et al., (2007), concerning the changes in 
triglyceride and cholesterol concentration a signi-
ficant decrease were recorded in hypercholestero-
lemia of mushroom. The present results revealed 
that triglyceride and cholesterol concentration 
showed significantly increased in serum of rats’ 
injected Ccl4, this result agreement with Abdel-
Hamid (2006) study which observed increase in 
the concentrations of triglyceride and cholesterol 
in the serum of rats injected with Ccl4.   

Effects of injected with Ccl4 on liver function: 
On regard to the present study, feeding on ration 
mixed with dried mushroom at both concentrations 
( 5 and 10 g / 100 g ration ) did not induce changes 
in AST and ALT when  compared with control –ve 
group, these results are in agreement with JayaKu-
mar et al., (2006) and Lakshmi et al., (2006) who 
found  administration of mushroom to male wister 
rats for 4 days resulted in significantly elevated in 
GOT and GPT and in agreement with Yang et al., 
(2007) who reported that administration of GAE & 
CCE showed decrease in the activities of AST and 
ALT.  Injection of rats with Ccl4 led to significant 
increase of both AST and ALT enzymes, as compa-
red to control group (C –ve). It is believed that the 
most accepted hypothesis of hepatotoxicity for Ccl4 
is the bioactivation of Ccl4 molecules to the trichlo-
romethyl toxic free radical by certain is coenzymes 
of cytochrome P – 450. When Ccl3 is formed, it le-
ads to lipid peroxidation of the polyunsaturated fatty 
acid in cell membranes, break down of membrane 
– structure and leading to the release of microso-
mal corboxyal esterase and other enzymes, such as 
amino transferases in to the extra cellular compar-
tments including serum (Wong et al., 1998 ). These 
results agree with previous studies of Jayakumar et 
al., (2006) and Raja et al., (2007). Who reported 
that feeding on Ginkgo biloba, shiitakii, Cytisus 
scoparius and Oyster mushroom with injection of 
Ccl4, there was a remarkable improvement of AST 
and ALT levels and revealed to near normal. These 
results suggest that feeding on mushroom is able 
to significantly alleviate the hypatotoxicity induced 
by Ccl4 in the rat.

Serum ALP activity: Alkaline phosphatase ac-
tivity in groups feeding on ration mixed with dried 
mushroom NOAEL (no observable effective le-
vel) changes for serum ALP compared to control 
–ve group, these results are agreement with Hesx 
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et al., (2006) and Jayakumar et al., (2006) who re-
ported that feeding on mushroom (Ginkgo biloba), 
oyster mushroom and Ganoderma lucidum extract 
tend to insignificant changes in hepatic enzyme. 
Increased with rats injected Ccl4 and this is agree-
ment with Ogeturk et al., (2004). 

In general alkaline phosphatase (ALP) is pre-
sent in nearly all tissues of the body utilizing 
glucose for energy, so it is in the group with low 
specificity. It is present at high concentration in 
osteoblasts, liver, gastrointestinal mucosa, renal 
tubules and spleen, so its elevation may be due to 
liver diseases, renal diseases or gastrointestinal le-
sions (Benjamin, 1979).

Feeding of dried mushroom with injected Ccl4 
significantly decreased the ALP activity when 
compared with control + ve group (Ccl4 group). 
These results may attribute to the presence of an-
tioxidants of mushroom which had important be-
neficial effects on the liver regeneration Sun et al., 
(2004) and Hesx et al., (2006).

Effects of injected with Ccl4 on serum protein: 
Feeding on ration mixed with dried mushroom (5% 
and 10%) did not induce changes of serum total pro-
tein, albumin, globulin and A: G ratio when compa-
red with control –ve group. These results are agree-
ment with Hesx et al., (2006) studied the effect of 
extract from Ginkgo biloba in rats for 7 weeks. The 
results indicate that the level of albumin was notably 
and Lin and Lin (2006) who found that administra-
tion of Reishi mushroom and Ganoderma lucidum 
extract in rats for 8 weeks showed no changes in le-
vel of albumin and albumin / globulin ratio.

Injection of Ccl4 Subcutaneously caused signi-
ficantly decreased in serum total protein, albumin 
and A: G ratio. Our results agree with Li et al., 
(2004) who found that subcutaneous injection of 
CCl4 for 3 months to wister rats showed signifi-
cantly decreased the level of albumin and A / G ra-
tio. And results are in agreement with those repor-
ted by Li et al., (2004) and Ogeturk et al., (2004).

From the above mentioned results, it is easy 
to notice that CCl4 clearly affect the liver and its 
enzymes and this negative effect decrease the liver 
capacity to synthesis the proteins and also mus-
hroom contain antioxidants and flavonoids which 
improved nutritional status as anti-inflammatory 
and beneficial effect on the liver protection [Lin et 
al., 2006 and Watanabe et al.,2006].

In conclusion, the results in this study showed 
significant decreases in total protein, albumin and 
A: G ratio, which may be due to impaired kidney 
and liver function. Because albumin is synthesized 
by the liver, decreased albumin may result from li-
ver damage. It can also result from kidney disea-
se, which allows albumin to escape into the urine 
(Kaneko et al., 1997) and also, the major site of 
synthesis of the plasma proteins is the liver and the 
second major site is the immune system. Rats feed 
on ration mixed with dried mushroom and injected 
Ccl4 showed significant increase in total protein, al-
bumin and A: G ratio directed toward normal value. 
The obtained data are agreement with Hesx et al., 
(2006); Lin and Lin (2006) and Lin et al., (2006) 
who reported that feed on Reishi mushroom, myce-
lia from Antrodia camphorata and Ginkgo biloba 
to rats showed increase in the level of protein, al-
bumin and A : G ratio directed toward normal. This 
is useful for reduces chronic liver injury and liver 
fibrosis in rats with liver injury induced by Ccl4.

Pathological effects of liver organs:
There were different pathological effects on in-

ternal organs as follows: rats injected with CCl4 ( 
control + ve ) showed liver necrosis and fibrosis of 
the centrilobular hepatocytes with focal areas of 
intracytoplasmic vacular degeneration and diffuse 
vacuolar degeneration and diffuse vacuola, dege-
neration with enzyme induction of the most of the 
hepatic cells. 

Our results are in agreement with Fang et al., 
(2007) and Mendoza et al., (2007), who reported 
that the injuries (experimental group) were indu-
ced by subcutaneous injections of Ccl4 in a 50% 
olive-oil solution occurred swelling of the liver and 
multiple nodulai formation of pseudolobules indi-
cated a form of liver cirrhosis. Feeding of mushro-
om with injection of Ccl4 are in agreement with Li 
et al., (2004) who reported that feed on mushroom 
( bicyclol alleviates) has protective effect on liver 
fibrosis. The liver transforming growth factor beta 
1 (TGF beta 1) level in the 2 bicyclol group was 
significantly lower than that of the model group. 
The fluidity and swelling ability of mitochondrial 
membrane significantly decreased in group feed on 
mushroom after injection of Ccl4 for one month to 
mice and the binding activity of nuclear NF Kappa 
B remained very high in the model group mice. 
Bicyclol alleviates Ccl4 induced liver fibrosis by 
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its anti-peroxidation and anti-inflammation func-
tions and regulation of nuclear factor kappa (NF-
kB) DNA – binding activity. Ding et al., (2005) 
who recorded that the effect of Ginkgo biloba 
(mushroom) on liver fibrogenesis was detected by 
H&E staining. The results showed significantly 
inhibited TGF – beta 1 and collagen 1 expression 
in rat liver. Lin and Lin (2006) found that the oral 
administration of Reishi mushroom and Grano-
derma lucidum extract significantly reduced the 
liver fibrosis induced by Ccl4, in rats, probably by 
exerting a protective effect against hepatocellular 
necrosis by its free radical scavenging ability. Lin 
et al., (2006) who reported that administration of 
Antrodia camphorata on liver fibrosis induced by 
Ccl4 in rats showed less fibrotic septa than CCl4 
group. It recorded that Fermented Mycelia from 
Antrodia Camphorata (FMAC) can retard the pro-
gression of liver fibrosis induced by CCl4 in rats. 
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Abstract

The diagnosis and monitoring of HCV infection 
are commonly based on anti-HCV assays. But anti-
HCV assays indicate only the exposure of virus the-
refore confirmation with nucleic acid amplification 
assays is supposed. Architect HCV Ag assay is re-
cently developed for detecting HCV nucleocapsid 
antigen (HCV Ag) in serum and plasma. We aimed 
to evaluate the usefulness of HCV Ag test for the 
diagnosis of HCV infection and to determine the 
correlation between HCV Ag test and quantitative 
HCV RNA assay in haemodialysis (HD) patients. 
Three hundred fifty-six HD patients were included 
in the study. Anti-HCV assay, HCV Ag test and 
HCV RNA were studied in all sera. A significant 
relationship was determined between HCV RNA 
positivity and HCV Ag positivity by Chi-spuare test 
(p<0.001). The HCV Ag levels were correlated with 
HCV RNA levels (Spearman test coefficient 0.867, 
p<0.001). The diagnostic sensitivity and specificity 
of HCV core Ag assay compared to the HCV RNA 
assay were 96.15% and 100%, respectively. Archi-
tect HCV Ag assay is high sensitive and specific to 
diagnose of HCV infection. Therefore, HCV Ag 
assay can be used alternative to HCV RNA assays, 
especially in immunocompromised individuals as 
HD patients. 

Key words: HCV, core antigen, HCV RNA, 
haemodialysis

Introduction

HCV is a global health problem that affects 
at least 170 million people arround the world, 
approximately 3% of world population [1-4]. The 
seroprevalence of HCV is 0,6% in general popu-
lation in Turkey [5]. HCV infection occurs among 

the people who were infected with HCV at a rate 
of 15-40%. Over 250 thousand people die from 
HCV-related chronic liver diseases every year 
[4,6]. The main transmission route of HCV is blo-
od and transfusion of blood products, as well as 
sexual, intrauterine and nosocomial transmission 
in the course of dialysis, colonoscopy and surgical 
procedures are reported [4,6].

HCV is a single strained RNA virus that be-
longs to the Flaviviridae family [4]. HCV has an 
icosahedral capsid contained within the viral en-
velope. The capsid is performed by polymeriza-
tion of HCV core protein. The HCV core protein 
is a 21-kd phosphoprotein made of the first 191 
amino acids of the polyprotein. In the cytoplasm 
of infected cells, HCV core protein is setting very 
closely to the perinuclear membranes and the en-
doplasmic reticulum, where it polymerizes in the 
presence of genomic RNA to form viral capsids. 
The HCV core protein is antigenic, interacts with 
numerous cellular proteins, induces spesific cellu-
lar and humoral responses and plays an important 
role in the pathogenesis of HCV infection [7-9]. 

The diagnosis and monitoring of HCV infection 
are commonly based on anti-HCV assays in routine 
procedures [2,10-13]. Today third generation ELI-
SA tests, which can detect the antibodies developed 
against core, NS3 and NS5 region of HCV, are in 
use. HCV antibodies can be detected in 2-8 weeks 
after acute infection and persist for life. For this re-
ason, anti-HCV testing can not distinguish the acute 
and chronic infection, only indicates the exposure 
of virus [13,14]. Active HCV infection is defined as 
the presence of HCV RNA in peripheral blood [16-
17]. Qualitative and quantitative molecular tests 
have been developed for screening HCV RNA in 
peripheral blood. HCV RNA levels can be quantita-
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ted by signal amplification techniques as branched 
DNA method or target amplification techniques as 
PCR. Especially in developing countries, molecular 
assays are expensive, time-consuming and requires 
qualified personnel therefore the use of these tests 
in routine practice and in blood donors are not sui-
table [13,17,18].

Recently, assays for detecting HCV Ag in se-
rum and plasma were developed. Studies are per-
formed in which the performance of HCV Ag 
assay for the diagnose of active HCV infection 
and the response to the antiviral therapy were eva-
luated [10,11,13,17,19]. 

In this study we aimed to evaluate the sensiti-
vity and the specificity of a new, fully automatized 
chemiluminescent microparticle Immunoassay 
(CMIA), to determine the correlation between 
HCV Ag and HCV RNA concentrations in a gro-
up of HD patients who have an increased risk for 
HCV infection. 

Materials and methods

Blood Samples
This study is performed in Antalya, Turkey. The 

serum samples were collected from 356 HD pati-
ents who have sustained HD in Antalya Education 
and Research Hospital HD Unit and in four priva-
te HD centers in Antalya, in June 2011-May 2012. 
The sexuality, age, the reason of the renal failure, 
the history of blood transfusion, the onset date of 
HD, ALT and AST levels of patients were noted.

The blood samples were collected at the begi-
ning of HD. Serum and plasma fractions of blo-
od were seperated and the samples were stored 
at -80°C. Anti-HCV assay (Cobas E601 Analy-
ser, Roche Diagnostics, Mannheim, Germany) 
and HCV Ag assay (Architect HCV Ag Reagent 
Kit, Abbott Diagnostics, Germany) were studied 
in all sera, HCV RNA was studied from plasma 
by Real Time PCR (Abbott Real Time HCV, Ab-
bott Diagnostics, Germany) technique at the same 
time. All assays were performed with original kits 
according to the manifacturer’s recommendation.

Anti-HCV screen test 
All sera were analyzed by using the commerci-

ally available anti-HCV automatized system. The 
Elecsys anti-HCV assay is an Electrochemilumi-

nescence Immunoassay (ECLIA) for the qualitati-
ve detection of total antibodies to HCV in human 
serum or plasma (Cobas 6000, Roche Diagnostics, 
Manheim, Germany). The assay is a third generati-
on test that uses peptides and recombinant antigens 
representing core, NS3 and NS4 proteins for the 
determination of anti-HCV antibodies. Results are 
determined automatically by the Elecsys software 
by comparing the electrochemiluminescence signal 
obtained from the sample with the cut-off value 
obtained by anti-HCV calibration. The result ≥ 1.0 
is considered reactive for anti-HCV.

HCV Ag assay
HCV Ag was performed by using the Abbott 

Architect HCV Ag assay. The Abbott Architect 
HCV Ag assay is a two-step CMIA for the quan-
titative determination of core antigen to HCV in 
human serum and plasma. The assay uses acridi-
nium labeled murine anti-HCV antibodies in the 
liquid phase and monoclonal anti-HCV coated 
paramagnetic microparticles as the solid phase. It 
is dedicated to the Abbott Architect i2000 module 
with Architect System Software version 5,0. The 
sample volume required is approximately 110 µl 
and the total time required for the assay is 35-40 
minutes. The cut-off value is 3.00 fmol/liter ( 0.06 
pg/ml). The sample value > 3.00 fmol/liter is con-
sidered reactive, sample value < 3.00 fmol/liter 
is considered nonreactive. If the sample value is 
equal to 3.00 fmol/liter, the test is repeated.

HCV RNA Assay
The Abbott Real Time HCV Assay uses RT-

PCR technology combined with homogeneous 
real time fluorescent detection for the quantitation 
of HCV RNA. The selection of a conserved region 
of the HCV genome provides for the detection of 
genotypes 1, 2, 3, 4, 5 and 6. The assay results are 
reported in International Units/mL (IU/mL). The 
upper limit of quantitation for the Abbott Real 
Time HCV Assay is 100.000.000 IU/mL (8.00 log 
IU/mL) and the lower limit of quantitation is 12 
IU/mL (1.08 log IU/mL).

Statistical analysis
Statistical analysis was performed with SPSS 

statistical software, version 16.0 (SPSS Inc., Chi-
cago, IL) and p value of <0.05 was considered to 
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be significant. The sensitivity, specificity, Chi-
square test and Spearman’s correlation test were 
used for statistical analysis of the data.

Results

The study group is consisted of 356 HD pati-
ents. There were 190 men (53,45%) and 166 wo-
men (46,6%) in the study group. The mean age 
was 56,93±15,09. Among 356 specimens tested, 
52 samples (14.60%) were reactive and 304 sam-
ples (85.40%) were non reactive for HCV RNA. 
All HCV-RNA-non reactive samples were retested 
with a new sample four weeks later. Three hundred 
and four HCV RNA-non reactive samples were 
also negative for HCV Ag (Table 1). HCV Ag was 
found to be negative in two of 52 HCV RNA-reac-
tive samples. These samples had low viremia (one 
sample with HCV RNA at level 87 IU/ml and one 
sample with 882 IU/ml). Fifty cases reactive both 
HCV RNA and HCV Ag were also positive with 
anti-HCV test. Anti-HCV was positive in 98 cases 
of 356 HD patients (27.52%). Fourty-four (44,90%) 
of 98 patients (reactive for anti-HCV) were women. 
Table 1.  HCV Ag and HCV RNA results in 356 
serum samples of HD patients.

HCV RNA
HCV Ag Positive Negative Total
Reactive 50 0 50

Non reactive 2 304 306
Total 52 304 356

A significant relationship was determined 
between HCV RNA and HCV Ag positivity by 
Chi-square test (p<0.001). The HCV RNA and 
HCV Ag levels were significantly correlated in 
50 samples that were reactive for both tests (Fi-
gure 1). The Spearman test coefficient was 0.867 
(p<0.001). The diagnostic sensitivity and specifi-
city of HCV Ag assay compared to the HCV RNA 
assay were 96.15% and 100%, respectively. 

Figure 1.  Relationship between HCV core Ag 
and HCV RNA results (HCV RNA concentrations 
were log transformed prior to analysis)

Discussion

HD patients have an increased risk for transmi-
ssion of blood-born infections as HCV depending 
on the HD procedures and transfusions [17,20,21]. 
The seroprevalence of HCV in HD patients varies 
from country to country but it is a fact that it is 
much higher from general population [22,23]. In 
Turkey, the seroprevelance of HCV changes from 
14% to 83% in HD patients [5].

Anti-HCV assays based on CLIA or ELISA 
methods are used for the diagnose of HCV in-
fection commonly in Turkey and in the world 
[19,23]. But there are some disadvantages of an-
ti-HCV assays as; the ratio of false positivity is 
high (approximately 35%), it can not determine 
the infection in the window period (45-68 days), 
there can be false negative results in immuno-
compromised patients depending on the defect or 
insufficiency of antibody response [13,19,24,25]. 
Also anti-HCV assays can not distinguish the in-
dividuals who have resolved HCV infection from 
the patients with active infection [1,12,23,25].

If the anti-HCV result is reactive and concu-
rrently HCV RNA is non reactive in individuals 
who have low risk for HCV infection,	 confirmati-
on with RIBA assay is suggested [12,26,27]. But 
RIBA assays are not useful for confirmation of low 
positive test results [12]. For this reason, anti-HCV 
test results and sometimes RIBA test results should 
be confirmed with HCV RNA assay [11,12, 25].

HCV RNA assays are not suitable for routine 
utilizations because nucleic acid amplification te-
sts are more expensive and time-consuming, also 
need qualified personel and exclusive laboratory 
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settings [2,13,19,29], especially in developing 
countries. Recently, HCV Ag assays are used as 
alternative to HCV RNA assays. HCV Ag assay 
is first developed by Tanaka and et all. in 1995; 
today fully automatized commercial kits to detect 
HCV Ag in serum or plasma are available [22,29]. 
Architect HCV Ag assay is also fully automatized, 
easy to performe and takes a short time for resul-
ting. In literature there are studies that correspond 
Architect HCV Ag assay and HCV RNA assays 
[2,13,17,19,22]. 

In our study the sensitivity and specificity of 
Architect HCV Ag assay were found 96.15% and 
100% respectively. In some other studies which 
were performed by the same assay, similar results 
were determined [1,11,17,19,22]. Table 2 summa-
rized the sensitivity and specificity of Architect 
HCV Ag in different studies.

In this study, the HCV RNA and HCV core Ag 
levels were significantly correlated in samples that 
were reactive for both tests. The Spearman test 
coefficient was 0.867 (p<0.001). The correlation 
between these tests were found; 0,915 ( p<0.001) 
by Ergunay and et al. , 0,904 ( p<0.001) by Mie-
douge and et al. ,0,907 ( p<0.001) by Kesli and et 
al. , 0,857 ( p<0.001) by Ross and et al., 0,740 ( 
p<0.001) by Morota and et al., 0,946 ( p<0.001) 
by Park and et al.

As a result, Architect HCV Ag assay is high 
sensitive and specific to diagnose of HCV infecti-
on, cost-effective, not required special laboratory 
settings and the procedure takes a short time. The-
refore, HCV Ag assay can be used alternative to 
HCV RNA assays, especially in immunocompro-
mised individuals as HD patients.
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Abstract

Background: Spasticity is a frequently obser-
ved motor impairment developing after stroke. 
This study was aimed at evaluating the therapeu-
tic efficacy of neuromuscular electrical stimulation 
(NMES) on post-stroke upper extremity spasticity 
and function.

Methods: In a randomized clinical trial, 75 pa-
tients with post-stroke upper extremity spasticity 
were studied in Tabriz Imam Hospital. The pati-
ents were randomized into three groups; group E 
received motor level ES on extensor muscles of the 
affected forearm; group F received sensory level 
ES on flexor muscles of the affected forearm; and 
group C or control. ES was applied for 15 days, 0.5 
h every day in the case groups. Stretching was also 
applied for all the studied patients. The grip power, 
hand index, range of motion (ROM) and Ashworth 
scale was determined and compared among the 
three groups at baseline and after treatment.

Results: The spasticity improvement was more 
prominent in group F compared with the controls 
post-intervention. Improvement of the upper 
extremity function was better in groups E and F 
compared with the controls. The gripping force 
was significantly increased after intervention in 
group E and to a lesser degree in group F compa-
red with the controls. The active extension were 
significantly enhanced in group E compared with 
the group F and controls.

Conclusion: NMES as a complementary thera-
peutic method on the flexor and extensor forearm 
muscles along with the stretching exercise may im-
prove the post-stroke spasticity and hand function.

Key words: Electrical Stimulation, Spasticity, 
Range of Motion, Grip power.

Introduction

Spasticity is a frequently observed motor im-
pairment developing after stroke.1 Following the 
stroke, approximately 90% of patients experience 
persistent neurological motor deficits leading to 
disability and handicap.2 Nearly 80% of stroke pa-
tients survive the acute phase and most patients re-
gain their walking ability. Nevertheless, 30- 66% 
of the survivors are no longer able to use their 
affected arm, making them unable to perform the 
daily activities.3 The recovery process of function 
is often slower in the upper extremity compared 
with the lower extremity.4

Critical assessment of the experimental findin-
gs indicates that increased excitability of both mo-
tor neurons and interneurons plays a crucial role in 
pathophysiology of the spasticity.5

Hand function restoring is difficult following 
the stroke.6 Both pharmacological and physical 
treatment strategies for spastic extremity rehabi-
litation may be considered.2 New interventions, 
such as spinal electrical stimulation (ES) applied 
to suppress an increased neuronal excitability, 
may reduce the severity of the spasticity and its 
complications.5 ES has been reported to be bene-
ficial for reducing severe hand impairments.6 It 
has been demonstrated to provide clinical benefits 
including improvement of movement, skills and 
function, as well as decreased spasticity. However, 
the best methods of treatment accompanying with 
maximal recovery of the upper limb following the 
stroke remain uncertain.7 The effects of ES appli-
cation during the recovery phase after stroke are 
also unclear.7 The purpose of this study was to 
assess the efficacy of neuromuscular ES in impro-
ving the upper extremity spasticity and functional 
recovery of the acute stroke survivors.

Therapeutic efficacy of neuromuscular electrical 
stimulation on post-stroke upper limb spasticity 
Vahideh Toopchizadeh1, Zahra Motavalli2, Kamyar Ghabili3
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Methods

This is a randomized clinical trial performed on 
consecutive patients with spastic paresis of upper 
extremity following the ischemic stroke, presen-
ting to Physical Medicine & Rehabilitation war-
ds of Tabriz Imam referral hospital. Patients aged 
between 40 and 60 years, with a history of stroke 
since 6-24 months prior to the study followed by 
spastic paresis in the upper limbs were included. 
Subjects were excluded from the study if they co-
uld not tolerate the stimulation, were medically 
unstable, or had been discharged before the tre-
atment period was completed. 

The study was approved by the Regional Ethics 
Committee. An informed consent was obtained 
from the patients before the study. The patients 
were randomly allocated by using computer-gene-
rated random numbers and concealed opaque en-
velops into either E, F, or C groups. Accordingly, 
group E (n=25) received ES (motor level) in fo-
rearm extensor muscles; group F (n=25) received 
ES (sensory level) in forearm flexor muscles; and 
group C (n=25) control group. (Fig 1). All three 
groups concurrently underwent stretching exerci-
ses on wrist and finger flexors 3 sessions a day, 
4 times in each session, each time lasting for 10 
seconds. Electrical stimulation was performed 0.5 
hours every day for 15 days in patients of the in-
tervention groups. The intensity of ES in the first 
group was determined at the level of inducing op-
timal muscular contraction in each patient.

To assess the involved muscles and severity of 
spasticity the following parameters were determined 
before and and following intervention: grip strength 
(using dynamometer), restoring hand function or 
hand index using Duruoz hand index (DHI),8 active 
and passive wrist range of motion (ROM) (using go-
niometer), and relief of spasticity or Ashworth sca-
le (through examination). Duruoz hand index is an 
18-item questionnaire, with each item scoring 0-5, 
to evaluate the hand function. Greater score is in-
dicative of more difficulty in the hand function. All 
of these parameters were evaluated and compared 
in all groups by a physician who was blind to the 
type of intervention. Moreover, all of the patients 
received the same antispastic drug (baclofen tablet). 
Other studied variables were the type of stroke, side 
of paresis, age, gender, and duration of the disease.

The ES parameters in group E were pulse cu-
rrent (PC) flow with intensity above motor thre-
shold, pulse duration of 300 µs, frequency of 40 
pulses per second, on time of 7 sec, off time of 
10 sec, Rx time of 30 min, and electrodes located 
over the extensor muscles on the posterior aspect 
of forearm or antagonists to spastic muscles. The 
ES parameters in group F were as the following: 
PC flow with intensity below motor threshold, pul-
se duration of 100 µs, frequency of 60 pulses per 
second, Rx time of 30 min, and electrodes located 
over the flexor muscles on the anterior aspect of 
forearm or spastic muscles.9

According to the Ashworth scale,10 the limb 
tone was defined as 0 (without increase in tone), 1 
(low increase in tone), 2 (marked increase in tone 
but affected part easily moved), 3 (considerable 
increase in muscular tone with difficult passive 
movement of the affected limb), and 4 (affected 
limb rigid in extension or flexion).

Considering α=0.05 and P=4% (response to the 
therapy), the estimated sample size was 75. Data 
were analyzed with SPSS-15 statistical software. 
The collected data were presented as percentage 
and mean ± standard deviation (SD). Continuous 
(quantitative) variables were compared by Tukey’s 
test, Paired samples T-test or One-way ANOVA 
(Independent samples). Categorical (qualitative) 
variables were compared by contingency tables 
and Chi-square test or Fisher’s Exact Test. P value 
≤0.05 was considered statistically significant.

Results

Seventy five patients fulfilling the inclusion cri-
teria were studied in three groups. There was one 
lost to follow up in group C and two lost to follow up 
in group F. Demographic characteristics of patients 
are presented in Table 1. The demographic charac-
teristics were not significantly different among the 
three studied groups. Table 2 shows the comparison 
of evaluated parameters in three groups.

In group E, the mean grip power was impro-
ved after ES (P<0.001). The mean Ashworth scale 
was decreased after ES (P<0.001). The mean hand 
index was decreased after ES (P<0.001). Other 
changes were not statistically significant.

In group F, the mean active wrist supination 
was improved after ES (P<0.02). The mean grip 
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power was improved (P<0.001). The mean As-
hworth scale was decreased (P<0.04). The mean 
hand index was decreased after ES (P<0.001). 
Other changes were not statistically significant.

In group C, the changes in the studied parame-
ters were not statistically significant.

Table 3 shows the changes of studied variables 
in three groups before and after intervention. 

Grip power in all evaluations was better in 
group E than other groups. 

Discussion

In this study the efficacy of neuromuscular ES 
(ES) on the upper extremity spasticity following 
stroke was evaluated. In comparison with the con-
trol group, ES caused improvement in the upper 

limb function (using ES at both flexor and exten-
sor levels), grip power (applying ES at flexor and 
specially extensor levels), spasticity (using ES on 
the flexor level), and extension (applying ES on 
the extensor level).

There are numerous studies on the efficacy of 
ES on spasticity with different etiologies.11 Howe-
ver; to the best of our knowledge no previous 
conclusive and randomized controlled clinical 
trial has been performed to assess the efficacy of 
ES on the post-stroke upper extremity spasticity. 
Chae et al. concluded that ES enhanced the upper 
extremity motor recovery of acute stroke sur-
vivors.11 It has been suggested that ES enhances 
post-stroke motor recovery, strengthens muscles, 
and increases the range of motion of joints with 
prevention or correction of contractures.7,12 On 

Table 1. Demographic characteristics of patients
PGroup CGroup FGroup EVariable 

0.1399 (36%)16 (64%)13 (52%)Right side paresis
0.12519 (76%)15 (60%)12 (48%)Sex (m)
0.3595.50±53.449.63±56.688.33±55.40Age (y)
0.2542.57±8.886.45±10.044.11±7.84Disease duration (m)

Table 2. Evaluated parameters in three groups
Group CGroup FGroup EParameter

32.34±46.8028.29±37.8036.71±36.80Active supination 1 (º)
31.23±43.8030.12±45.2029.35±45.76Active supination 2 (º)
19.04±22.2019.31±16.0023.72±12.80Active extension 1 (º)
21.17±22.8021.98±20.0026.46±14.00Active extension 2 (º)
27.37±44.2024.99±48.2029.92±35.80Passive extension 1 (º)
27.04±42.2023.84±51.6021.47±39.40Passive extension 2 (º)
7.71±18.9012.85±22.808.29±17.32Grip power 1
7.28±17.9215/12±24.907.96±21.06Grip power 2
0.96±2.400.70±2.080.93±2.24Ashworth scale 1
0.84±2.040.57±1.920.73±1.88Ashworth scale 2
6.70±76.649.07±73.6820.25±70.32Hand Index 1
7.48±78.1610.53±66.6423.11±67.44Hand Index 2

1= before treatment; 2= after treatment

Table 3. Changes of studied variables in each group
PGroup CGroup FGroup EChange 

0.0949.0±3.0-15.7±7.431.2±9.0Active supination (º)
0.6258.5±0.612.8±4.016.9±1.2Active extension (º)
0.6736.5±2.0-35.3±3.424.6±3.6Passive extension (º)

<0.0012.3±1.0-1.8±2.14.3±3.7Grip power 
0.4641.0±0.4-0.4±0.2-0.5±0.4-Ashworth scale 

<0.0015.9±1.57.4±7.0-4.2±2.9-Hand Index 
Hand index improved following intervention in groups E and F. 
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the wrist extensors, ES enhances the recovery of 
isometric wrist extensor strength in hemiparetic 
stroke patients with some residual motor function 
at the wrist.7 Powell et al. found that ES enhanced 
the recovery of isometric wrist extensor strength 
at the end of the treatment phase compared with 
the control group. Enhanced recovery was still 
apparent at the end of 24 weeks follow-up after 
ES.14 Similar findings have been reported in a 
systematic review of randomized controlled tri-
als of ES applied to various other skeletal muscle 
groups following stroke.6,13 These findings are in 
consistent with the results of our study. In patients 
with chronic stroke, 20 sessions of a combined ES 
and TRT (task-related training) home-based pro-
gram decreased plantar-flexor spasticity, impro-
ved dorsi-flexor and plantar-flexor strength, and 
increased gait velocity significantly more than ES 
alone, placebo and TRT, or no treatment. Such im-
provements can even be maintained 4 weeks after 
treatment is discontinued.14 Santos et al. used 10 
sessions of ES on the forearm flexors and exten-
sors to assist subjects with grasping and releasing 
a tennis ball. Significant improvement was obser-
ved in the Ashworth Scale immediately following 
intervention. Subjects performed the grasping 
tasks significantly faster following the interventi-
ons. They concluded that severe hand impairment 
was reduced after a short duration of ES therapy 
for individuals with chronic stroke.6 On the other 
hand, Hara et al. revealed that hybrid ES therapy 
on the forearm extensor muscles was effective in 
patients with chronic spastic hemiparesis.15

Approximately half of the stroke survivors live 
with major functional problems in their hands and 
arms.7 Following the stroke, motor recovery is en-
hanced by various techniques.11 One of the tech-
niques that may facilitate the motor restoration of 
the stroke survivors is electrical simulation (ES). 
Temporary reduction of the spasticity has been re-
ported when motor level ES is applied to the anta-
gonists of the spastic muscle. It has been theorized 
that this is due to post-tetanic depression of reflex 
pathway or reflex inhibition of the spastic muscle.9

Although, our results are in agreement with the 
aforementioned studies, some of other studies did 
not find ES as an efficient method for improvement 
of the post-stroke spasticity.16,17 These discrepancies 
may be due to the different study methods in multi-

ple researches, an absence of the control groups or 
randomization, different therapeutic parameters of 
ES such as type and their quantitative values, and 
different tools for an assessment of treatment outco-
mes.18 In addition, inefficacy of ES in the spasticity 
might be due to the fact that spasticity did not occur 
because of upper motor neuron defects in some stu-
dies.19-21 We found an improvement in the spasticity 
only when the sensory level ES was performed on 
the flexor or spastic muscles, in comparison with 
insignificant results when ES was performed on the 
extensor or nonspastic muscles.

The mechanism underlying the recovery of neu-
rological injury after stroke has not been completely 
understood, but more than one process is probably 
involved.20 It seems that ES can increase sensory in-
puts to central nervous system, intensify plasticity, 
and accelerate the education of motion.19,21,22 It has 
been reported that the sensory level ES temporarily 
reduced the spasticity when delivered to dermato-
mes of the nerves supplying the spastic muscles 
and also to skin over the branches innervating the 
spastic muscles as well as their antagonists.9 Other 
mechanism proposed for the reduction of spasticity 
using the sensory level ES includes a presynaptic 
inhibition of spastic muscles and activation of des-
cending pathways to the motor neurons of antago-
nists of the spastic muscles.9,23,24

Conclusion

ES as complementary methods on the flexor 
and extensor levels in the upper limb along with 
stretching techniques may improve the post-stroke 
spasticity. The motor level ES over the extensor 
level of forearm or antagonist muscles enhances 
the motor strength and grip power and increases 
ROM in some directions mainly the active exten-
sion, but it has less positive effects on the impro-
vement of hand spasticity. In contrast, the sensory 
level ES over the flexor level of forearm or agonist 
muscles decreases the muscle spasticity, but it has 
lesser effects on the muscle strength. Altogether, it 
can be assumed that ES application at both exten-
sor and flexor levels can decrease spasticity and 
improve the upper limb function following stroke. 
However, due to the presence of multiple functio-
nal impairments in stroke, further studies are nece-
ssary for prescribing ES for such patients.25
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Abstract

Objectives: Influenza is a viral infection that 
can affect three to five million people in the world 
each year. Oseltamivir and Zanamivir usage may 
change during the pandemic 

Methods: The usage quantities of antivirals 
were being examined between the years 2007 
and 2010, by using the data from Intercontinental 
Medical Statistics (IMS). 

Results: Oseltamivir consumption was found 
as 0,016, 0,022, 0,14, and 0,012 DDD/1000 for 
the years 2007, 2008, 2009 and 2010, respectively. 
Zanamivir consumption was found as 0,00000095, 
0,000055, 0,0088, and 0.00064 DDD/1000, re-
spectively. 

Conclusion: There have been significant increase 
in oseltamivir consumption in year 2009 due to pan-
demic effect. But same change was not seen for zana-
mivir consumption. In other years (2007, 2008 and 
2010) both antiviral consumption were lower than 
2009. The fear and panic caused by a flu pandemic 
may effect drug consumption substantially.

Key words: Influenza, Oseltamivir, Zanamivir

Introduction

Influenza is an acute viral infection caused by 
an influenza virus. There are three types of sea-
sonal influenza; A, B and C. Seasonal influenza 
is mainly caused by Type A and Type B viruses. 
Type A influenza viruses are further seperated into 
subtypes according to different kinds and combi-
nations of virus surface proteins. In recent years, 
infections have been reported due to the influenza 
A(H1N1) and A(H3N2) subtypes [1].

Influenza epidemics occur yearly during au-
tumn and winter in temperate regions. Three to 

five million cases of severe illness are reported 
every year in all over the world. Most of the in-
fected people tend to recover spontaneously with-
in a week or two, but influenza can be fatal among 
babies and elderly people, and each year it causes 
250.000 to 500.000 deaths [1,2].

World Health Organization (WHO) recom-
mends the use of neuraminidase inhibitors (oselta-
mivir or zanamivir) in the treatment of the uncom-
plicated influenza for the patients under the risk 
of severe influenza and complication expansion 
(babies younger than two years old, adults aged 
65 years or older, and pregnant women, those with 
chronic respiratory, cardiac or metabolic disorders). 
While WHO recommends oseltamivir treatment for 
severe or progressive influenza in all patients, they 
recommend the use of zanamivir for treatment of 
influenza caused by viruses known to be resistant 
to oseltamivir. For the patients whose immune sys-
tems are suppressed, long term usages of oseltami-
vir in high doses are being recommended [3]. 

Oseltamivir was first approved in Switzerland 
in 1999. Currently it is being used in more than 
100 countries and until now more then 83 million 
patients were treated with it [4]. The use of Zana-
mivir in the treatment of influenza was approved 
by FDA in 1999, too [5].

In 2009 an influenza A (H1N1) pandemic was 
experienced throughout the world. In parallel with 
the changes in the genetic structure of the virus 
(schift), the first swine flu case had been reported in 
Mexico and confirmed in April 2009. After it was 
shown that the virus had been shedding among peo-
ple, WHO declared the level of Influenza Pandemic 
Alarm as a “Phase 5” on 29.04.2009. From the 
starting date of H1N1 pandemic on 19 April 2009, 
to February 2010, a total of 529.380 influenza posi-
tivism verified with laboratories was declared [6]. 

The impact of pandemic on the consumption of 
influenza antivirals
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Due to this epidemic, the desire in people to learn 
more about influenza increased and widespread 
information pollution occurred. For the same epi-
demic, there was also an increase in the knowledge 
of the medical staff about the flu and its related 
side effects. Many clinicians who had administered 
only symptomatic treatments in flu related cases in 
previous years preferred to use antiviral treatment 
during the epidemic. But this epidemic started a 
panicky environment in the world and the use of 
vaccine and antivirals were vastly increased.

Even though a wide range of studies pertai-
ning to flu were made during influenza pandemic, 
in our literature research we could not found any 
study which were investigating the effects of this 
epidemic on the consumption of influenza drugs. 
With this study, we aimed to explore the impact of 
the 2009 influenza pandemic on the consumption 
of neuraminidase inhibitors.

Method

The annual sales figures of antivirals were 
obtained from Intercontinental Medical Statistics 
(IMS) Health-Turkey Office [7]. IMS is a market 
research company which collects drug sales stati-
stics for many countries. The data has been collec-
ted between the dates of 2007-2010, by using the 
defined daily dose (DDD) measurement unit and 
Anathomic Therapeautic Chemical (ATC) cla-
ssification. The antiviral usage data was reported 
as antivirals for systemic usage, ATC group J05, 
DDD/1000person/day (DDD/1000).

Results

The laboratory verified influenza cases betwe-
en the years 2007-2010 in Turkey and in the Uni-
ted States are presented in table 1. Oseltamivir and 
zanamivir consumption quantities between the 

dates of 2007-2010 are presented in figure 1, and 
the data about oseltamivir capsule and suspensi-
on consumption are presented in figure 2. While 
Oseltamivir consumption was 0,016 DDD / 1000 
in the year 2007, it went up to 0, 14 DDD/1000 in 
2009, during pandemic period. While Zanamivir 
consumption in 2007 was 0,00000095 DDD/1000, 
it became 0,0088 DDD/1000 during pandemic pe-
riod (Figure 1). While substantially increase in the 
capsule usage was observed during flu season, the 
suspension for use in children did not increase at 
the same pace (Figure 2).

Figure 1.  Oseltamivir and zanamivir consumpti-
on as per the years

Figure 2.  Suspension and capsule usage rate 
over the years

Table 1.  Influenza cases reported in USA and in Turkey by the years

Year Official Flu Cases USA Official Flu Cases Turkey 
(Unpublished Data, Ministry of Health, Turkey)

2007 23.753 21
2008 39.827 55
2009 24.793 749
2010 89.585 142
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Discussion

The data of this study is one of the most impor-
tant examples in examining the effects of influenza 
pandemic on people’s and doctors’ behaviours. Dur-
ing the pandemic period, the news in written and 
visual media impressed the people and caused them 
to use antivirals in fear for their lives, even for cases 
that can normally be treated merely by symptom-
atic treatments. Oseltamivir and although to a lesser 
extent zanamivir consumption peaked during the 
pandemic year was experienced. Oseltamivir con-
sumption which was normally at 0.02 DDD/1000 
level increased sevenfold during the pandemic pe-
riod (Figure 1). We consider that this situation was 
a good example to the effect of the increase in drug 
consumption due to illness perception.

Zanamivir is used in the form of dust inhaled 
by the way of the mouth, by a diskhaler device. It 
is not recommended in the treatment and prophy-
laxis of the patients who have asthma or chronic 
obstructive pulmonary disease because of severe 
bronchospasm risk [8]. The difficulty in using 
zanamivir in the form as it is offered to the market 
and not being recommended for the patients hav-
ing chronic obstructive pulmonary diseases, may 
cause this drug become the less preferred one. 
Diggory et all. reported in their research that a lot 
of elderly patients were unable to use the diskhaler 
properly [9]. Also, the difference in the recogni-
tion of the zanamivir as compared with oseltami-
vir among doctors may influence its consumption.

For the antiviral resistance, interaction of vi-
ruses with the drug is important. Travelling, low 
dose and short-term usage of drugs are significant 
for drug resistance. In parallel with the increase 
in the usage of antiviral drugs, antiviral resistance 
also has been started to increase. When oseltami-
vir resistance in the influenza A (H1N1) strains 
was 0.7% in 2006-2007 season, it was increased 
to 10.9 % in 2007-2008 season, and to 99.3% in 
2008-2009 season[10,11,12]. During the 2009-
2010 season in the United States, oseltamivir-
resistant 2009 H1N1 influenza A strains were 
detected in 64 patients. It was ascertained that 52 
of these patients (81,3%) had exposure to osel-
tamivir either for treatment or for chemoprophy-
laxis purposes [13]. However, no resistance to os-
eltamivir was identified in the other influenza A 

(H3N2) and influenza B (H1N1) strains detected 
in the years of 2007-2010. All tested viruses, in-
cluding oseltamivir – resistant influenza A (H1N1) 
strains were sensitive to Zanamivir, in these years 
[10,11,12,13]. European Center for Disease Pre-
vention and Control (ECDC) has reported a total 
of 53,658 laboratory verified influenza cases from 
its member countries. It was reported that; oselta-
mivir resistance was detected in 98.5% of influ-
enza A (H1N1) strains that tested for resistance, 
and not detected in the influenza A and B strains, 
except H1N1 strains. In this report it was stated 
that all strains were sensitive to zanamivir [14].

According to our results obtained in this stu-
dy, the confirmed flu cases were considerably high 
in Turkey during the flu pandemic, in 2009 (table 
1). The continuous news on the media about flu, 
icreased the flu fear among people, and applica-
tions to doctor due to flu has increased. This also 
augmented the laboratory needs for diagnosis of 
flu among doctors and increased the number of an-
tiviral prescribing for flu.

Oseltamivir consumption in Turkey during pan-
demic period, nearly increased sevenfold as com-
pared to previous years, on DDD base. We attribute 
the increase of flu-related antiviral consumption 
during pandemic period might associate public sen-
sitivity and the fear of death related with pandemic.
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Abstract

Objective: To investigate seasonal and monthly 
variation of gastroesophageal variceal hemorrha-
ge (GEVH) and associations with meteorologic 
factors in Liaocheng, China. 

Methods: Admission data on 412 patients with 
875 episodes of GEVH and the meteorologic data 
between January 2007 and December 2011 were 
analyzed.

Results: The number of episodes of GEVH 
showed significant seasonal and monthly variation 
(p < 0.001); specifically, bleeding was most frequ-
ent in January (n = 98) and winter (n = 279) and le-
ast frequent in July (n = 52) and summer (n = 163). 
The seasonal and monthly variation in GEVH had 
an inverse relationship with the mean temperature, 
rainfall, and accumulated temperature (p < 0.05), 
and a parallel relationship with the mean atmosphe-
ric pressure (p < 0.001). The meteorologic factors 
associated with the daily onset of GEVH, adjusted 
for  Child-Pugh grade, included maximum atmos-
pheric pressure (p < 0.001, OR = 1.014), maximum 
temperature (p = 0.004, OR = 0.991), and range of 
daily atmospheric pressure (p = 0.019, OR = 1.005) 
on the day of onset.

Conclusions: GEVH in Liaocheng has a clear 
seasonal and monthly variation; the meteorologic-
related risk factors may include atmospheric pre-
ssure, temperature, and range of daily atmospheric 
pressure.

Key words: Gastroesophageal variceal hemorr-
hage, seasonal variation, meteorologic factors.

Introduction

Approximately 90% of patients with cirrho-
sis will develop gastroesophageal varices within 
10 years. Gastroesophageal variceal hemorrhage 
(GEVH) is a devastating complication of cirrhosis 

with a mortality rate of 25%-50% [1]. If patients 
survive a variceal bleed, there is approximately a 
70% risk that they will have a further bleed wit-
hin the following 2 years. Therefore, identifying 
risk factors of GEVH is important for preventi-
on. Constipation, vomiting, severe coughing, and 
excessive consumption of alcohol may precipita-
te rupture of esophageal varices (EV) [2]. Some 
studies have suggested the existence of seasonal 
variation in the incidence of upper gastrointestinal 
bleeding; however, the role of meteorologic fac-
tors has not been elucidated [3-5]. Several investi-
gators have also suggested a possible contribution 
to the onset of GEVH by meteorological factors, 
but the results are controversial [4, 6-8]. To eva-
luate the association between the onset of GEVH 
and meteorologic factors, it is likely to be more 
meaningful to analyze the short- and long-term 
effects of meteorologic factors, thus we designed 
the present study using seasonal, monthly, and da-
ily data for meteorologic factors and the onset of 
GEVH to assess the seasonal variation of GEVH 
and correlation with meteorologic factors.factors 
and the onset of GEVH to assess the seasonal va-
riation of GEVH and correlation with meteorolo-
gic factors. 

Materials and methods

Study population
We conducted the study in Liaocheng, China, 

which has a population of approximately 1 mil-
lion. Liaocheng has a land area of 1254 km2, is 
located between 35°47’ N and 115°16′ E, and has 
a temperate monsoon climate. Liaocheng People’s 
Hospital is a tertiary hospital covering the entire 
area and is the largest hospital of the city. The ma-
jority of patients with upper gastrointestinal bleed-
ing are admitted to Liaocheng People’s Hospital.

Effects of meteorological factors on gastroesophageal 
varices hemorrhage in HBV-related cirrhosis
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This is a retrospective study. We reviewed all 
the records of patients with GEVH between 1 Jan-
uary 2007 and 31 December 2011 in our hospital’s 
electronic medical record system based on the 
ICD-10 codes, K74.601 (HBV-related cirrhosis of 
liver), I85.001 (esophageal varices with bleeding) 
or K74.609 + (cirrhosis of liver + esophageal vari-
ces with bleeding). Patients whose bleeding was 
from varices were included. Variceal bleeding was 
diagnosed when varices were bleeding actively or 
showed stigmata of recent bleeding and/or if fresh 
blood was observed in the stomach and varices 
were the only potential source of bleeding. When 
more than one lesion was noted on endoscopy, 
bleeding was attributed to the lesion in which the 
endoscopic features made it the most likely cause 
of bleeding. Patients without a gastroendoscopic 
examination were excluded.

Data collection 
All of the meteorologic data were obtained from 

the Liaocheng Meteorological Bureau. The meteo-
rologic factors included daily atmospheric pressure 
(hPa, mean, maximum, minimum), ambient tem-
perature (0.1°C, mean, maximum, minimum), rela-
tive humidity (%, mean, minimum), wind speed (0.1 
m/s, mean), rainfall (0.1 mm), and hours of sunshine 
(0.1 h). Data for each variable were obtained every 
year (2007-2011). The range of daily atmospheric 
pressure was the difference between the maximum 
and minimum atmospheric pressure, and the range 
of daily temperature was the difference between the 
maximum and minimum temperature. The mean 
monthly and seasonal values were calculated using 
daily data on atmospheric pressure, ambient temper-
ature, relative humidity, wind speed, rainfall, hours 
of sunshine, and accumulated temperature.

GEVH was recorded each month for 5 years 
(2007-2011), and monthly differences were evalu-
ated. The 12 months of the year were divided into 
4 seasonal periods: spring (March through May), 
summer (June through August), autumn (Septem-
ber through November), and winter (December 
through February), and seasonal differences were 
also evaluated. 

 Statistical analyses
The data are shown as the mean ± standard 

deviation. The seasonal and monthly variation of 

GEVH episodes was analyzed by non-parametric 
testing. The Spearman rank correlation coefficient 
was used to determine the correlations of seasonal-
ity and monthly GEVH and meteorologic factors. 
The correlations between daily GEVH and meteo-
rologic factors were evaluated by logistic regression 
analysis. The Statistical Package for Social Sciences 
(version 17.0; SPSS, Inc., Chicago, IL, USA) was 
used. A value of p < 0.05 was considered significant. 

Results

Four hundred twelve patients with 875 epi-
sodes of GEVH were enrolled in the study. The 
patient ages ranged between 16 and 75 years, with 
a mean of 51 years. Five hundred eighteen GEVH 
episodes occurred in males (59.2%) and 357 epi-
sodes of GEVH were females (40.8%). One hun-
dred one patients had 2 episodes of GEVH, 79 had 
3 episodes, and 57 had > 3 episodes. Two hun-
dred eighty-six patients were ever-treated with 
propranolol or/and esophageal variceal ligation to 
prevent re-bleeding, and 116 patients were ever-
treated with splenectomy combined with pericar-
dial blood vessel disarticulation. The clinical and 
demographic characteristics of the patients en-
rolled in the study are shown in Table 1.

Seasonal variation of GEVH and 
meteorologic factors
With respect to bleeding episodes by season (Fi-

gure 1), GEVH was least frequent in summer (163 
[18.6%]) and highest in winter (279 [31.9%]). The 
number of bleeding episodes showed significant 
seasonal variation by non-parametric testing (χ2 = 
749.449, p < 0.001). Based on Spearman rank corre-
lation analysis (Table 2), the findings showed an in-
verse relationship between the number of episodes 
of GEVH and ambient temperature (R = -0.683, p 
= 0.001), rainfall (R = -0.674, p = 0.001), hours of 
sunshine (R = -0.612, p = 0.004), and accumulated 
temperature (R = -0.679, p = 0.001), In contrast, 
the relationship between the number of episodes of 
GEVH and atmospheric pressure was parallel (R = 
0.772, p < 0.001). There was no correlation betwe-
en the number of episodes of GEVH and humidity 
and wind speed (p = 0.093, p = 0.709, respectively).
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Table 1.  Clinical and demographic characteri-
stics of the patients enrolled in the study

Varibles N = 875
Gender 
  male
  female

518 (59.2%)
357 (40.8%)

Age (years) 
  ≤ 18
  19-59
  ≥ 60

31 (3.5%)
596 (68.1%)
248 (28.3%)

Child-Pugh grade 
  A
  B
  C

65 (7.4%)
492 (56.2%)
318 (36.3%)

Esophageal varices 
small ( ≤ 5 mm) 
large ( > 5 mm)

106 (12.1%)
769 (87.9%)

6-week mortality 58 (6.6%)
Blood transfusion (U) 1.5 ± 2.6
Hemoglobin (g/dL) 7.2 ± 2.7
Platelet (*109) 132 ± 105
INR 1.32 ± 0.27
Albumin (g/L) 28.7 ± 6.4
Bilirubin (mmol/L) 22.9 ± 31.1
Creatinine (umol/L) 73.0 ± 26.7
Na (mmol/L) 128 ± 15

Monthly variation of GEVH and 
meteorologic factors 
Figure 2 presents the number of episodes of 

GVEH in greater detail. The number of episodes of 
GVEH was fewest in July (52 [5.9%]) and highest 
in January (98 [11.2%]); the number of episodes 
of GVEH was also elevated in December (93 
[10.6%]) and February (88 [10.1%]). There were 
significant differences in the number of episodes 
of GVEH among the months by non-parametric 
testing (χ2 = 48.258, p < 0.001). 

Figure 1.  The number of gastroesophageal va-
riceal hemorrhage episodes by season between 
2007 and 2011

Figure 2.  The number of gastroesophageal va-
riceal hemorrhage episodes by month between 
2007 and 2011

Table 3 shows the monthly occurrence of pa-
tients with GVEH and the mean monthly values 
of meteorologic data. The highest atmospheric 
pressure was 10235 hPa in January and the lowest 
atmospheric pressure was 9994 hPa in July. The 
highest temperature was 25.6 °C in July and the 
lowest temperature was -2.4 °C in January. The 
highest rainfall was 124.4 mm in July and the 
lowest rainfall was 3.6 mm in December. The 
highest accumulated temperature was 798.3 °C 
in July and the lowest accumulated temperatu-
re was 14.0 °C in January. Based on Spearman 
rank correlation analysis, the higher occurrence 
of GEVH was correlated with higher atmosphe-
ric pressure, lower temperature, less rainfall, and 
lower accumulated temperature (R = 0.772, R = 
-0.839, R = -0.726, R = -0.843, respectively, p < 
0.001), but not correlated with relative humidity, 
wind speed, and hours of sunshine (p > 0.05).

Daily onset of GEVH and meteorologic 
factors
Multivariate logistic regression analysis was 

performed to evaluate the association between the 
incidence of GEVH and daily meteorologic factors 
adjusted for Child-Pugh grade (Table 4), and de-
monstrated that daily maximum atmospheric pre-
ssure, maximum temperature, and range of atmos-
pheric pressure to be significantly associated with 
GEVH (β = 0.014, p < 0.001; β = -0.009, p = 0.004; 
β = 0.005, p = 0.019, respectively; OR = 1.014, 
0.991, 1.005, respectively). However, no signifi-
cant association was demonstrated between other 
meteorologic factors and the incidence of GEVH 
(p > 0.05).
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Discussion

Variceal bleeding is one of the major compli-
cations of liver cirrhosis, and is associated with si-
gnificant mortality and morbidity [9]. In addition 
to variceal size, red wale marks on varices and ad-
vanced liver disease (Child class B or C) identify 
patients at high risk for variceal hemorrhage [10].
Empirical evidence supports the clinically obser-
ved relationship between the effects of weather 
and climatic conditions on morbidity and mortality 
in cases of GVEH [11, 12]. This retrospective stu-

dy demonstrated the expected significant seasonal 
and monthly variations of GEVH during the stu-
dy period, which may be attributed to the variable 
effects of meteorologic factors. The higher occu-
rrence of variceal bleeding was correlated with 
lower temperature, higher atmospheric pressure, 
less rainfall, and lower accumulated temperature. 
Seasonal patterns between mortality and diseases 
may be multivariate rather than univariate; it is the 
whole air mass that is over us at any given time 
that affects us, thus we need to take into account 
all of these factors rather than one or several. 

Table 2. The number of episodes of gastroesophageal variceal hemorrhage and average seasonal valu-
es for meteorologic factors between 2007 and 2011

Season N
Atmospheric 

pressure 
(hPa)

Ambient 
temperature 

(0.1°C)

Relative 
humidity 

(%)

Wind 
speed 

(0.1m/s)

Rainfall 
(0.1mm) 

Hours of 
sunshine 

(0.1h)

Accumulated 
temperature 

(0.1°C)
Spring 207 10111 144 61 23 436 65 4401 

Summer 163 10011 253 75 15 966 51 7743 
Autumn 226 10160 136 70 15 289 49 4181 
Winter 279 10214 3 60 20 59 43 514 

Table 3. The number of gastroesophageal variceal hemorrhage episodes and average monthly values 
for meteorologic factors between 2007 and 2011 

Month N
Atmospheric 

pressure 
(hPa)

Ambient 
temperature 

(0.1°C)

Relative 
humidity 

(%)

Wind 
speed 

(0.1m/s)

Rainfall 
(0.1mm)

Hours of 
sunshine 

(0.1h)

Accumulated 
temperature 

(0.1°C)
Jan 98 10235 -24 57 20 52 45 140
Feb 88 10187 30 63 21 88 42 974
Mar 77 10158 80 56 26 197 56 2516
Apr 72 10117 146 61 22 380 70 4306
May 58 10056 206 66 21 731 71 6380
June 57 10006 251 68 16 784 61 7483
July 52 9994 256 78 14 1244 45 7983
Aug 54 10032 252 79 14 869 48 7764
Sept 66 10106 204 72 13 568 50 6147
Oct 74 10158 148 73 15 235 47 4585
Nov 86 10216 58 66 18 64 52 1811
Dec 93 10219 3 61 18 36 43 428

Table 4. Multivariate logistic regression analysis for episodes of gastroesophageal variceal hemorrha-
ge and daily meteorologic factors

Variables B SE Wals p value OR
95% confidence intervals  

Lower Upper
Maximum atmospheric pressure 0.014 0.004 15.049 0.000 1.014 1.007 1.021

Maximum temperature -0.009 0.003 8.095 0.004 0.991 0.984 0.997
Range of atmospheric pressure 0.005 0.002 5.458 0.019 1.005 1.001 1.010

Constant -113.961 13.638 69.825 0.000 0.000 - -
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There are a few reports that have discussed the 
existence of a seasonal pattern in the incidence of 
GEVH and meteorologic factors and the relati-
onship with episodes of bleeding. Yen et al. [11] 
reported that the incidence of bleeding from vari-
ces increased in February and decreased in July. 
Tahri et al. [7] reported that the seasonal distribu-
tion of variceal bleeding episodes had the highest 
percentage during winter; the incidence of va-
riceal bleeding is associated with the daily mean 
temperature, rainfall, and stormy weather, but not 
associated with mean atmospheric pressure, daily 
hours of sunshine, nebulosity, direction and velo-
city of wind, and mean humidity. Sezgin et al. [4] 
showed that EV bleeding is most frequent in Mar-
ch and spring, and least frequent in September and 
autumn. Our findings do not agree with those of 
López-Cepero et al.[6] and Nomura et al.[5]; spe-
cifically, the results of those studies did not support 
the existence of a seasonal or monthly variation in 
the incidence of gastroesophageal variceal blee-
ding. López-Cepero et al. [6] reported that the role 
of climatic factors is not involved in episodes of 
bleeding. The difference may be attributed to diffe-
rent populations, races, regions, and living habits; 
regions with temperate monsoon climates may be 
the key factors. Our study had more patients and 
a longer time scale, thus accounting for the more 
evident association between GEVH and seasonal 
variation. A retrospective study of 13,514 hospita-
lizations and deaths from variceal bleeding (cau-
sed by portal hypertension) during 1987-1996 in 
France likewise revealed that mortality from such 
causes significantly peaked in January and was at 
the lowest level in July [8]. The researchers and 
our study showed that awareness of such seasonal 
patterns could allow practitioners to reduce morta-
lity via early diagnosis and treatment.

When we consider how weather affects our he-
alth, we should take into account both short- and 
long-term weather effects. The results of the cu-
rrent study indicated that the variation in tempe-
rature and atmospheric pressure are attributed to 
both seasonal and monthly variations and daily 
onset of GEVH, while rainfall did not contribu-
te to the daily onset of GEVH, and a high range 
in daily atmospheric pressure at the onset day of 
GEVH has been identified as a possible risk fac-
tor, which is never reported.

Why is GEVH more frequent in the winter and 
the months of December, January, and February? 
Although the answer is far from being conclusive, 
several factors are thought to play a role in GEVH 
seasonality and monthly variation;  the indirect effect 
of air conditions on portal blood pressure through 
neurohumoral mediators seems more likely [12]. 
Wittert et al. [13] demonstrated that acute cold stress 
inhibits the release of vasopressin from the posterior 
pituitary in both rats and humans. The fall in serum 
vasopressin levels in the cold weather may explain 
the increased frequency of GEVH in the winter. 

Other risk factors for variceal bleeding, such as 
seasonal differences in holiday drinks, a busy far-
ming season, and NSAID usage, may also be rela-
ted to the occurrence of variceal bleeding during se-
asonal changes. Silm et al. [13] suggested that there 
is a clear seasonal variability in alcohol consumpti-
on, with the highest wine volume consumed in De-
cember, and that the seasonal variability in alcohol 
consumption is influenced by meteorologic factors, 
such as temperature and humidity. It is plausible that 
seasonal differences in alcohol consumption might 
contribute to the seasonality of GEVH. It is possi-
ble, in fact, that susceptibility to different factors, 
such as NSAIDs, alcohol consumption, and meteo-
rologic factors may have an impact on the different 
seasonal peaks of GEVH. Moreover, very little is 
known about the possible influence of biological 
rhythms on the occurrence of acute EV bleeding. 
Although this study does not provide insight into 
pathogenic factors, the possible demonstration of 
seasonal and monthly variation and meteorologic 
factors on GEVH may prompt further research to 
better understand seasonality and guide appropriate 
prophylaxis and management of GEVH.

In conclusion, there are seasonal and monthly 
variations in GEVH, which may be related to se-
asonal and monthly changes in meteorologic fac-
tors. Higher atmospheric pressure, lower tempera-
ture, less rainfall, and lower accumulated tempera-
ture may contribute to the occurrence of GEVH in 
our city, especially a large change in atmospheric 
pressure on the day of onset of GEVH. Althou-
gh the reason for these relationships is not clear, 
meteorologic factors may play an important role 
in variceal bleeding. Further studies exploring the 
pathophysiology involved in the effect of meteo-
rologic factors on GEVH are required. 
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Abstract

Folic acid can play a protective role in coronary 
heart disease. However, whether this is due to a 
reduction in homocysteine or some other effect re-
mains uncertain. We aimed at assessing the effect 
of serum folate on plasma homocysteine and lipd 
profile in premature coronary heart disease. A ret-
rospective case control study with 51 incident cases 
of acute coronary syndrome, and 52 healthy con-
trols, aged less than 55years. Compared to controls, 
participants with acute coronary syndrome had a 
significantly higher waist circumference (98. 0 ±11. 
7 cm in cases versus 93. 9 ±8. 4cm in controls), tri-
glycerides (2. 1 ±1. 1 mmol/l in cases versus 1. 5 
±0. 8 mmol/l in controls), and a significantly lower 
high density lipoprotein (0. 9 ±0. 2mmol/l in cases 
versus 1. 1 ±0. 3 mmol/l in controls). Total homo-
cysteine and serum folate concentrations showed no 
significant difference between cases and controls. 
When adjusted, Odd’s ratio for high density lipo-
protein was a significant strongly protective factor 
(exp B= 1327. 6**). Serum folate adjusted Odd’s 
ratio showed a protective effect among smokers 
(exp B= 0. 197*). In the whole sample, plasma total 
homocysteine, showed graded inverse associations 
across folate quintiles. The existing data support 
that low-dose folate treatment (achieved by fortifi-
cation) may reduce premature cardiovascular risk, 
particularly in young smokers. Our findings add un-
certainty to previous conclusions that total homo-
cysteine is a major, independent, causative factor 
for coronary heart disease. 

Key words: Folate, total homocysteine, smok-
ing, coronary heart disease, Asians. 

Introduction

Asians show increased risk for atherosclerosis 
and have high mortality rates owing to coronary 
heart disease (CHD). (1)

Studies suggested that Asians are at increased 
risk of myocardial infarction at a younger age 
(<40 years). (2) Premature CHD is characterized by 
an unfavorable lipid profile, low concentrations of 
HDL-C and high triglyceride levels. (3)

On the other hand, moderately elevated blood 
levels of homocysteine are weakly correlated 
with CHD risk, but causality remains uncertain. 
(4) Mild or moderate cases of hyperhomocystein-
emia (tHcy > 15 μmol/lit), prevalent in the general 
population, can be the result of dietary deficiency 
of factors such as folic acid. (5) Other etiologies of 
hyperhomocysteinemia include end stage renal 
disease (6), hypothyroidism (7), tobacco smoking (8), 
and the use of medications, such as antiepileptic 
drugs (9), isoniazid (10), methotrexate, (11), N acetyl 
cysteine (12), and thiazide diuretics (13). 

Studies showed that folic acid improves endo-
thelial function (14), hence therapy with folic acid 
was suggested as a treatment to reduce the risk of 
cardiovascular events. Despite results of several 
completed trials in high-risk populations were dis-
appointing, (15) (16) (17) it is not time to close the book 
on folic acid and cardiovascular health. 

Materials and Methods

In this study, we sought to test the effects of se-
rum folate, plasma tHcy, and lipid profile in a retro-
spective case control study, on occurrence of the first 

The effect of serum folate on plasma homocysteine, 
lipid profile, and occurrence of premature coronary 
heart disease
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cardiac event in young and middle aged men. The 
study protocol was approved by the Research ethics 
committee of King Abdulaziz University Hospital. 
All participants signed a written informed consent. 

Recruitment and follow-up
Participants were males, <55 years. Patients were 

incident cases of acute coronary syndrome (n =51), 
who were recruited from the coronary care unit at 
the King Abdulaziz University Hospital. Clinicians 
were responsible to give the potential study partici-
pants (i. e. patients that meet the eligibility criteria) 
the first information about the study protocol. 

Controls of same age and gender (n =52) were 
recruited for this study by public advertisement 
at the same hospital, and were free from diabetes 
(defined as fasting blood glucose ≥ 5. 1 mmol/l or 
current use of antidiabetic medication ), hyperten-
sion (defined as systolic blood pressure ≥140 mm 
Hg or diastolic blood pressure ≥90 mm Hg, or cur-
rent use of antihypertensive medication ), and had 
a BMI not more than 35. 

Participants should have experienced a recent 
coronary acute event. To fulfill a coronary acute 
event criteria, the patients must have had either 
a documented myocardial infarction, defined by 
at least 2 of the following criteria (Typical chest 
pain, Electrocardiographic modifications related 
to myocardial infarction, Cardiac enzymes in-
crease), or an acute coronary syndrome without 
myocardial infarction, defined by 2 of the fol-
lowing criteria (Typical chest pain, electrocardio-
graphic modifications related to acute coronary 
syndrome, a coronary artery disease documented 
with an angiographic coronary stenosis over 50%, 
or a positive exercise test). 

Were not included those with thyroid disease, 
congestive heart failure, patients with an end 
stage non-cardiovascular pathology (solid cancer, 
evolved dementia, leukemia) liver enzymes >2 
times upper limit of the reference range, chronic 
renal failure (plasma level of creatinine > 200 
μmol/L ), malabsorption, gastrectomy, treatment 
with hypolipidemic drugs for ≥3 months, intake 
of supplements (antioxidant, omega 3 fatty acids, 
vitamin B12, folic acid and N-Acetyl Cysteine ) 
within 6 weeks of enrollment, also intake of medi-
cations as antiepileptic drugs, methotrexate, iso-
niazid and thiazide diuretics. 

Eligible participants were physically examined, 
blood pressure measurements were performed; 
weight and height were measured by standard 
procedures, and BMI calculated. Waist circumfer-
ence was measured as the smallest circumference 
between costal margin and anterior superior iliac 
spine, as soon as the patient could ambulate. An ex-
pert dietitian interviewed the patients and controls 
about their habitual diet, to exclude vegetarians, 
and those following a dietetic advice for hyperlip-
idemia. In addition, all subjects were interviewed 
for detailed medical, personal, and family history. 
A complete blood count, FBS, TSH, liver enzymes, 
serum creatinine, were measured with the use of 
standard laboratory techniques. In addition, a 12 
hour fasting plasma lipid profile (total cholesterol, 
triglycerides (TG), LDL, HDL), as well as serum 
folate concentration were taken. Sample for fast-
ing plaasma tHcy was taken, 24–36 h after onset of 
acute myocardial infarction, held on ice. 

To test study hypotheses, we used statistical 
package for social sciences (SPSS) version16 
(SPSS Inc, Chicago). (18) We first used independent 
sample t test to compute geometric mean values 
of study variables for CHD cases versus the con-
trols: age, BMI, waist circumference, plasma lipid 
profile (total cholesterol, TG, LDL, HDL), fasting 
tHcy, as well as serum folate concentration. We 
then computed weighted correlations among risk 
factors of acute coronary syndrome, among which 
serum folate, tHcy, and lipid profile. We estimated 
odd’s ratio and 95% CIs of CHD in relation to ca-
tegories of study variables using binary logistic re-
gression for age, smoking (never, former, current), 
history of hypertension or diabetes (no and yes), 
HDL, and serum folate. 

Finally, to determine the relation of serum fola-
te with tHcy, some of which may be confounders 
in this analysis, we categorized the whole sample 
into fifths based on quintile cut points and used AN-
COVA to calculate means. We used 4 sets of cova-
riates. Model 1 was adjusted for age; model 2, for 
the covariates in model 1 plus smoking, BMI, and 
systolic blood pressure; model 3, for the covariates 
in model 2 plus serum LDL and HDL cholesterol. 
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Results

Difference in means between cases and 
controls
Compared with controls, participants with 

acute coronary syndrome tended to have a signi-
ficantly higher waist circumference (98. 0 ±11. 7 

cm in CHD cases versus 93. 9 ±8. 4cm in con-
trols), TG (2. 1 ±1. 1 mmol/l in CHD cases versus 
1. 5 ±0. 8 mmol/l in controls), and a significantly 
lower HDL (0. 9 ±0. 2mmol/l in CHD cases versus 
1. 1 ±0. 3 mmol/l in controls) (Table 1). tHcy and 
serum folate concentrations showed no significant 
difference between cases and controls. 

Table 1. Comparison between cases and controls as regards anthropometrical and biochemical data
Variable Range Mean ±SD t df p

BMI case 18. 4-36. 5 26. 9 ±4. 0 -0. 47 100 0. 64control 22-35 27. 6 ±3. 5

Waist circumference case 81-135 98. 0 ±11. 7 2. 17 94 control٭03 .0 74-115 93. 9 ±8. 4

Serum TC case 3-9 5 ±1. 3 -0. 11 101 0. 91control 2. 8-8. 2 5 ±1. 0

Serum TG case 0. 8-4. 96 2. 1 ±1. 1 3. 44 92. 4 control٭٭٭00 .0 0. 7-4. 36 1. 5 ±0. 8

Serum LDL case 2- 6. 1 3. 3 ±0. 94 -0. 48 98 0. 63control 1. 3-5. 7 3. 4 ±0. 91

Serum HDL case 0. 5-1. 5 0. 9 ±0. 2 -6. 01 98 control٭٭٭00 .0 0. 7-2 1. 1 ±0. 3

Serum Hcy case 5. 4-20 10. 6 ±3. 1 -0. 41 98 0. 68control 7-20 11. 3 ±3. 1

Serum folate case 5. 5-45. 4 20. 1 ±7. 8 -0. 93 98 0. 35
control 6. 6-41. 1 21 ±7. 3

WC in cm, Serum TC, S TG, SHDL, SLDL, tHcy, S folate, in mmol/L. 
*t is significant at the 0. 05 level (two-tailed). 
**t is significant at the 0. 01 level (two-tailed). 
***t is significant at the 0. 001 level (two-tailed). 

Table 2. Correlation between different risk factors of CHD
Age BMI WC TG LDL HDL t Hcy S folate smoking FH DM HT

Age 1. 00 -0.05 0.02 0.15 -0.12 -0.28*** 0.25* 0.07 0.127 0.11 0.11 0.32***

BMI -0.05 1.00 0.68** 0.13 0.013 0.19 0.08 -0.01- -0.23* -0.03 0.06 0.04
WC 0.02 0.68** 1.00 0.04 0.02 0.03 0.13 -0.10- -0.18 -0.01 0.12 0.15
TG 0.15 0.13 0.04 1.00 0.35** -0.39** 0.01 0.06 0.08 0.3** 0.19 0.39***

LDL -0.12 0.013 0.02 0.36** 1.00 0.16 0.10 -0.01- 0.16 0.01 -0.10 0.02
HDL -0.28* 0.19 0.03 -0.39** 0.16 1.00 -0.07- 0.06 -0.24* -0.2 -0.23* -.22*

tHcy 0.25* 0.08 0.13 0.01 0.10 -0.07- 1.00 -0.31** 0.10 -0.15 -0.09 -0.01
S folate 0.07 -0.01 -0.10 0.06 -0.01 0.06 -0.31** 1.00 -0.12 0.01 -0.11 0.02
smoking 0.13 -0.23* -0.18 0.08 0.16 -0.24* 0.10 -0.12- 1.00 0.13 0.06 0.05

FH 0.11 -0.03 -0.01 0.3** 0.02 -0.2 -0.15- 0.01 0.13 1.00 0.12 0.25**

DM 0.11 0.06 0.12 0.19 -0.10 -0.23* -0.09- -0.11- 0.06 0.12 1.00 0.27**

HT 0.32*** 0.04 0.15 0.39*** 0.02 -0.22* -0.01 0.02 0.05 0.25** 0.27** 1.00
S= serum, WC= waist circumference, HT= hypertension, FH= Family history
Age in years, WC in cm, S TG, SHDL, SLDL, tHcy, S folate, in mmol/L. 
Values are Spearman’s r correlation coefficients. All reported P values are two-tailed. 
*Correlation is significant at the 0. 05 level (two-tailed). 
**Correlation is significant at the 0. 01 level (two-tailed). 
***Correlation is significant at the 0. 001 level (two-tailed). 
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Correlates of acute coronary syndrome, and 
its risk factors
Correlations among risk factors showed that ol-

der individuals tended to have lower S HDL and 
higher tHcy, and be hypertensive (r= -0. 28**, 0. 
25*, and 0. 32*** respectively). On the other hand, 
BMI correlated with waist circumference and 
smoking as r = 0. 68**, and r = - 0. 23* respectively. 

Regarding correlations among serum lipids, 
Serum TG correlated with LDL, HDL, as r= 0. 
35**, and r= - 0. 39** respectively. Moreover, Se-
rum TG correlated with family history (r= 0. 3**), 

Serum HDL correlated negatively with age r= - 0. 
28**, smoking r= - 0. 24*, diabetes r= - 0. 23*, and 
hypertension r= - 0. 22*. The weighted correlati-
ons of hypertension with age, S HDL, Serum TG, 
family history, and DM were 0. 32***, r= -0. 22*, r= 
0. 387***, r= 0. 25**, r= 0. 27** respectively. 

Regarding tHcy, it correlated positively with 
age r= 0. 25*, and negatively with serum folate r= 
- 0. 311** (Table 2)

The weighted correlations of CHD with TG, 
SHDL, smoking, positive family history, diabetes, 
and hypertension, r= 0. 36***, r= - 0. 57***, r= 0. 
29**, r= 0. 33***, r= 0. 45***, and r= 0. 51*** respec-
tively. (Table 3)

Table 3.  Correlation between incidence of CHD, 
and different predictors

Variable Incidence of CHD
BMI -0. 05
Waist circumference 0. 16
Serum TG . 36***

Serum LDL -0. 08
Serum HDL -0. 57***

Serum tHcy -0. 06
Serum folate -0. 14
smoking 0. 29**

Family history 0. 33***

DM 0. 45***

hypertension 0. 51***

WC in cm, Serum TC, S TG, SHDL, SLDL, tHcy, S folate, 
in mmol/L. 
Values are Spearman’s r correlation coefficients. 
All reported P values are two-tailed. 
**Correlation is significant at the 0. 01 level (two-tailed). 
***Correlation is significant at the 0. 001 level (two-tailed). 

When adjusted, Odd’s ratio for HDL was a si-
gnificant strongly protective factor (exp B= 1328, 

p 0. 003**); whereas smoking showed a stronger 
positive association with CHD (exp B= 0. 197, p= 
0. 026*), than hypertension (exp B= 0. 03 p= 0. 
001***) among the whole sample. (Table 4). 

Serum folate adjusted Odd’s ratio showed a 
modest protective non significant effect on risk 
of CHD (exp B= 0. 97, p= 0. 55); but showed a 
significant relatively reduced risk of CHD among 
current smokers versus non smokers. (the odd’s 
ratio of smoking, before adjustment for serum fo-
late was (exp B= 0. 29, p= 0. 004**), and after 
adjustment was (exp B= 0. 2, p= 0. 03*)). (Table 5)

Among the whole sample, plasma tHcy, 
showed graded inverse associations across fola-
te quintiles (Table 5). The tHcy decreased across 
folate quintiles and was especially low (9. 65 (0. 
69), and 10. 2 (0. 67)) in the two highest quintiles 
of serum folate, though statistically insignificant 
when adjusted for age, smoking, BMI, and systo-
lic blood pressure, serum LDL, serum HDL. 

Discussion

Recently, it has been suggested that tHcy is a 
marker, rather than a cause of vascular disease. 
(16) Elevated tHcy may react multiplicatively with 
other risk factors of CHD in high risk patients. (19) 
An interesting finding is that young patients suffe-
ring from inborn error of homocysteine metaboli-
sm do not suffer from coronary events. (20) 

In the present study, we excluded cases with pre-
vious coronary events; moreover diabetic patients 
constituted only 17 % of our whole sample, whi-
le hypertensive ones were only 26%. This might 
explain the fact that tHcy levels could not correlate 
with incidence of CHD among the whole sample. 
The correlation of tHcy to age, in the present study 
(table 2), can be explained by renal function, which 
is highly associated to tHcy levels; since an inverse 
relationship exists between the glomerular filtration 
rate (GFR) and plasma homocysteine level throu-
ghout the whole range of renal function. (21)

Folates act as a substrate in the remethylation 
of homocysteine to methionine, (22) hence the in-
verse association between serum folate and tHcy, 
though statistically insignificant when adjusted for 
major risk factors. (table 5) However, serum folate 
dd not correlate with plasma lipid profile compo-
nents (table 2). 
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Many studies have described an unfavorable li-
pid profile in young coronary patients(23). In South 
Asians, dyslipidemia, and smoking were the im-
portant risk factors, as in the rest of the world. In 
addition, abdominal obesity, hypertension, and 
diabetes had more severe effects in South Asia. (24) 
This was confirmed in the present study amongst 
a Saudi population. (table 3)

Though addition of family history of CHD to 
other risk factors causes only a mild correlation 
(r= 0 0. 33***), it must be emphasized that modifia-
ble physiological variables such as blood pressure, 

lipid profile, and abdominal obesity are also parti-
ally under genetic control. (24) 

Serum folate and risk of premature CHD
A late meta analysis failed to demonstrate a cle-

ar significant benefit of folic acid supplementation 
on the risk of CHD. (25)However, the present study 
found a modest protective non significant effect of 
serum folate on risk of CHD (exp B=. 972, p= 0. 
55). (Table 4). 

Folic acid has a direct protective effect on vas-
cular function in humans, independently of any 

Table 4.  Multiple logistic regression analyses for selected risk factors relative to serum folate in occu-
rrence of acute coronary syndrome among the whole sample

Independent variable B SE p Exp(B)
95 % C. I. for Exp (B)
Lower Upper

Age 0. 01 0. 05 0. 84 1. 01 0. 92 1. 10
Smoking (current to non smokers) -1. 63 0. 73 ٭03 .0 0. 2 0. 04 0. 83
HTN (no, yes) -3. 37 1. 02 ٭٭٭00 .0 0. 034 0. 01 0. 25
DM (no, yes) -21. 9 8215 1 0. 00 0. 00
HDL 7. 19 2. 43 ٭٭00 .0 1328 11. 4 155019
Folate -0. 03 0. 05 0. 55 0. 97 0. 89 1. 06
Constant -4. 84 3. 27 0. 14 0. 01

*Regression is significant at the 0. 05 level (two-tailed). 
** Regression is significant at the 0. 01 level (two-tailed). 
*** Regression is significant at the 0. 001 level (two-tailed). 

Table 5.  Serum homocysteine by quintiles of serum total folate concentration among the whole sample
Quintiles of serum folate concentration

F p1 (n= 19)
11. 02 (0. 69)

2 (n= 21)
16. 8 (0. 23)

3 (n= 21)
19. 7(0. 2)

4 (n= 19)
23. 0 (0. 32)

5 (n=20)
32. 1(1. 37)

Model 0: 
unadjusted
S Hcy

12. 6 (0. 70) 10. 9 (0. 67) 10. 5 (0. 67) 9. 65 (0. 69) 10. 2 (0. 67) 2. 68 0. 04*

Model 1: 
adjusted a
S Hcy

12. 7(0. 69) 10. 9(0. 65) 10. 4 (0. 67) 9. 59 (0. 67) 10. 1(0. 6) 1. 28 0. 28

Model 2: 
adjusted b
S Hcy

12. 7(0. 74) 11. 8(0. 83) 10. 6(0. 69) 9. 56 (0. 69) 10. 2(0. 69) 1. 77 0. 14

Model 3: 
adjusted c
S Hcy

12. 7 (0. 82) 10. 8(1. 04) 10. 8(0. 73) 9. 43(0. 73)  10. 2(0. 78) 0. 73  0. 57

Test used: one way ancova
Values are mean (SE)
a Adjusted for age 
bAdjusted for the covariates in model 1 plus smoking, BMI, and systolic blood pressure. 
cAdjusted for the covariates in model 2 plus serum LDL and HDL cholesterol. 
*F is significant at the 0. 05 level (two-tailed). 
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effects on plasma Hcy. Plausible mechanisms are 
those through intrinsic antioxidant actions (26), par-
ticularly among young age who show a less exten-
sive atheromatous lesions and more contribution 
of prothrombotic and inflammatory indices. (3)

Results of folic acid supplementation can really 
be disappointing in CHD prevention, since the RDA 
for folic acid (400 mg/day) has the ability to induce 
the maximum benefit on vascular function. (14)

In 2002, the government of Saudi Arabia issued 
a mandatory act of fortifying white wheat flour with 
folic acid. (27) The evaluation of fortification act 
among adult healthy Saudi men and women proved 
an eradication of the folate deficiency that was due 
to inadequate folate intake. (27) This might expla-
in the absent difference in means of serum folate 
among cases and controls (table 1). On the other 
hand, when adjusted for serum folate, a significant 
relatively reduced risk of CHD was detected among 
current smokers versus non smokers. (table 4) In 
fact, the odd’s ratio of smoking, before adjustment 
for serum folate was (exp B= 0. 286, p= 0. 004**), 
and after adjustment was (exp B= 0. 197, p= 0. 
026*). This result is biologically plausible since fo-
late may protect the vascular wall from the radical 
damage derived from smoking. (28)

Limitations

The authors acknowledge several limitations. 
First, due to the difficulty in recruiting patients with 
recent acute coronary syndrome and many exclusi-
on criteria, we were not able to produce the desired 
sample size, which probably explains why some 
findings were not significant when it should be. 
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Abstract

Objectives: Familial Mediterranean Fever (FMF) 
is an hereditary, autoimmune, inflammatory disease 
characterized by recurrent attacks of fever and ste-
rile polyserositis. Subclinical ongoing inflammation 
have been demonstrated during the attack free peri-
ods. Since inflammation is a well known risk factor 
for endothelial dysfunction and premature atheros-
clerosis, we aimed to investigate if carotid intima 
media thickness (CIMT), which is one of the earliest 
morphological vascular alterations of atherosclero-
sis, is increased in uncomplicated FMF patients. 

Patients and methods: Thirty-eight FMF 
(mean age 32.8±11) patients none of which had 
any complications, amyloidosis or any other risk 
factors for atherosclerosis and 35 healthy controls 
(mean age 28.1±9.1) were enrolled. Erythrocyte 
sedimantation rate, C-reactive protein (CRP), fi-
brinogen, fibrin degradation products were mea-
sured in addition to routine hematologic and bio-
chemical analysis. B-mode ultrasound was perfor-
med for the evaluation of CIMT which is averaged 
from several measurements made at common ca-
rotid arteries 1 cm below the bulbus. 

Results: Median CIMT in FMF group was 
higher than the control group (0.50 mm[IQR: 
0.24] vs 0.45mm[IQR: 0.10] p: 0.016). Most of 
the inflammatory parameters like C-reactive pro-
tein (CRP), fibrinogen, fibrin dimer levels were 
not significantly different except erythrocyte se-
rimentation rate (ESR) which was found to be 
higher in FMF patients (p<0.001). 

Conclusion: CIMT increases in uncomplicated 
FMF, without any other cardiovascular risk factor. 
Long term results are needed to evaluate if this fin-
ding has any clinical relevance for FMF patients.

Key words: Familial mediterrannean fever, 
Carotid intima media thickness, premature athe-
rosclerosis, inflammation.

Introduction

Familial Mediterranean Fever (FMF) is an he-
reditary, autoimmune, inflammatory disease cha-
racterized by recurrent attacks of fever and sterile 
polyserositis. Pleuritis, peritonitis, synovitis/arthri-
tis are the main manifestations of the disease (1). It 
is caused by genetic mutations in the Mediterranean 
Fever gene (MEFV) mapped on chromosome 16. 
Most commonly affected populations are people 
from Mediterranean ancestry; Turks, Arabs, Arme-
nians and Jews (2). Subclinical ongoing inflamma-
tion have been demonstrated during the attack free 
periods (3). Because inflammation is a well known 
risk factor for endothelial dysfunction and prematu-
re atherosclerosis; FMF has been under investigati-
on regarding many forms of cardiovascular disease. 

Although functional impairment in the vascu-
lature caused by endothelial dysfunction precedes 
morphological alterations, Carotid intima media 
thickening non-invasively detected by B-mode 
ultrasound, is one of the earliest subclinical iden-
tifiable manifestations of early atherosclerosis (4). 
For an absolute CIMT increase of 0,1 mm; 10-15% 
increase in the future risk of myocardial infarction 
and 13-18% increase in the future risk of stroke 
have been reported (5). There are scarce reports on 
CIMT in FMF with contradictory results; howe-
ver, FMF has not been found to be associated with 
increased prevalence of ischemic heart disease (6). 
We aimed to search if CIMT increased in a relati-
vely young FMF population who have not yet de-
veloped amyloidosis or any other complications.

Method

Thirty-eight FMF patients who admitted to the 
Gastroenterology outpatient clinic and 35 healthy 
controls recruited from the voluntary blood do-
nors who admitted to the blood transfusion center 

Carotid intima media thickness in familial 
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of the hospital were enrolled to the study. Local 
ethics committee has approved this case-control 
study conducted according to the recommendati-
ons of Declaration of Helsinki on Biomedical Re-
search involving human subjects. Written informed 
consent was obtained from each participant. FMF 
was diagnosed according to Tel-Hashomer criteria 
(1). All of the patients were attack free. Disclusion 
criteria consisted of presence of coronary artery di-
sease, hypertension, diabetes mellitus or impaired 
fasting glucose (fasting bloog glucose >100 mg/
dl), smoking, hyperlipidemia, left ventricular ejec-
tion fraction <%50, echocardiographic wall motion 
abnormality, renal failure and any chronic disease 
other than FMF. After a detailed history and physi-
cal examination, standart laboratory methods were 
used for the analysis of complete blood count, bi-
ochemistry, erythrocyte sedimentation rate (ESR), 
C-reactive protein (CRP), fibrinogen, fibrin degra-
dation products and urinalysis of the participants.

Evaluation of CIMT was performed under ne-
ar-optimal conditions in a quite ultrasonography 
laboratory after 15 minutes of supine rest betwe-
en 09.00AM-10.00AM. All measurements were 
performed by the same cardiologist blinded to the 
participant’s clinic. High resolution B-mode ultra-
sonography was performed by an ultrasound de-
vice (GE Vingmed Utrasound, Horten, Norway) 
equipped with 7.5-10 MHz linear array transducer. 

Two-dimensional images of the far wall of the right 
and left common carotid arteries 1 cm distal to the 
carotid bulb were displayed. Three consecutive me-
asurements during end-diastole were averaged for 
each carotid artery; the final CIMT was calculated 
as the average of right and left carotid arteries (7).

Statistical Analysis 
Data analysis was performed by Statistical 

Package for Social Sciences (SPSS) version 11.5 
software (SPSS Inc., Chicago, IL, USA). Shapiro 
Wilk test was used to determine if continuous varia-
bles were distributed close to normal. Descriptive 
statistics were given as mean ± standart deviation or 
median (minimum-maximum) for continuous va-
riables; whereas nominal variables were represen-
ted as number of cases or as percentage. Student’s 
T test and Mann Whitney U test were used for the 
significance of differences between groups in terms 
of means and medians respectively. Nominal varia-
bles were analysed using Pearson’s Ki Square test. 
Results were considered significant for p<0,05.

Results

Baseline demographic, biochemical and echo-
cardiographic parameters of the study population 
are provided in Table 1. FMF patients were older 
than healthy controls (p: 0.049). Median duration of 

Table 1.  Baseline characteristics of the study population
Control (n: 35) FMF (n: 38) p

AGE [mean±sd] 28.1±9.1 32.8±11.0 0.049
SEX Female/Male 16/19 20/19 0.632
Hb [mg/dL] 14.9±1.87 14.7±1.80 0.652
WBC [×10³ ] 7.1 7.7 0.249
PLT [×10³ ] 258.8±84.88 284.4±62.34 0.142
Systolic blood pressure [mm Hg] 121.4±12.2 117.6±13.3 0.125
Diastolic blood pressure [mmHg] 80.1±5.4 79.5±6.0 0.119
HDL cholesterol [mg/dL] 48.4±11.2 47.3±12.8 0.550
LDL cholesterol [mg/dL] 110.43±25.5 105.7±28.4 0.346
Trigyceride [mg/dL] 132.6±19.9 129.9±23.3 0.130
Fasting glucose 78.7±10.4 80.1±12.3 0.244
Smoker [%] 34.5% 37.4% 0.080
Fibrinogen [mg/dL] 312.4 314.7 0.800
Fibrin dimer [µg/L] 160.8 118.5 0.306
ESR [mm/hr] 5.5 17.0 <0.001
CRP [mg/dL] 3.0 2.6 0.912

Hb: hemoglobin, WBC: white blood cell count, plt: platelet count, HDL: high density lipoprotein, LDL: low density li-
poprotein, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein. 
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the disease was 6 years (min: 1 yr – max: 35 yr) as 
well as the median duration of drug therapy (min: 
1 yr – max: 35 yr). The ratio of women and men 
were similar between FMF and control groups (p: 
0.062). None of the FMF patients had renal failure 
or biopsy proven amyloidosis although 10.3% of 
patients had non-nefrotic range proteinuria.

FMF patients and the control group were simi-
lar in terms of hemoglobin, white blood cell count, 
platelets or mean platelet volume (Table 1). Most of 
the inflammatory parameters like CRP, fibrinogen, 
fibrin dimer levels were not significantly different 
except erythrocyte sedimentation rate which was 
found to be higher in FMF patients (p<0.001).

Median CIMT in FMF group was higher than 
the control group (0.50 mm[IQR: 0.24] vs 0.45mm 
[IQR: 0.10] p: 0.016); however, this thickening 
was not found to be correlated with erythrocyte 
sedimentation rate, CRP or fibrinogen levels (B: 
0.072 p: 0.587; B: 0.117 p: 0.371; B: 0.048 p: 
0.706 respectively). 

Discussion

The role of inflammatory activity in the promo-
tion and progression of atherosclerosis has been 
highlighted in many studies in the last decade (8). 
Inflammatory markers; hs-CRP and fibrinogen 
were identified as “emerging risk factors” for coro-
nary artery disease by National Cholesterol educa-
tion program Adult treatment Panel III Guidelines 
(9). Rheumatologic diseases most of which have 
an autoinflammatory basis have been investigated 
for the incidence and mechanisms of cardiovascu-
lar morbidity and mortality (10). CIMT which is a 
surrogate marker of atherosclerosis was found to 
be associated with future cardiovascular and ce-
rebrovascular events (11). Patients with rheuma-
toid arthritis, systemic lupus erythematosus and 
ankylosing spondylitis had subclinical atheroscle-
rosis represented by increased CIMT (12-14). 

In this study we have demonstrated that CIMT 
was increased in uncomplicated FMF patients wit-
hout any cardiovascular risk factors compared to 
the healthy controls despite Colchicine use. There 
are some other reports from different regions of 
our country with different results. Peru et al. have 
reported increased CIMT in children with FMF 
[15]; Ugurlu et al.(16) and Akdogan et al. (17) 

have demonstrated increased CIMT in adult FMF 
patients but Sari et al. (18) have reported no diffe-
rences between FMF patients and controls with 
regards to CIMT.

The duration of the disease, presence of other 
risk factors of atherosclerosis, type and homo-
geneity of the genetic mutations as well as envi-
ronmental factors may have caused these different 
results from the same country. To eliminate other 
cardiovascular risk factors, we have set strict dis-
clusion criteria. The study population had no com-
plications of FMF, like amyloidosis which causes 
end stage renal disease with established vascular 
alterations. All FMF patients in our study were 
on Colchicine treatment with different durations, 
however antiinflammatory activity of colchicine 
doesn’t seem to prevent initiation of subclinical 
atherosclerotic vascular alterations.

CRP and fibrinogen levels were not signifi-
cantly elevated in FMF group although eryhtro-
cyte sedimentation rates were higher; and we co-
uld not detect any association between inflamma-
tory markers and carotid intima medial thicke-
ning. This may be partly due to the relatively small 
number of patients but still some other undetected 
mechanisms might play role in the atherosclerotic 
process in FMF. 

 Impact of subclinical atherosclerosis on future 
cardiovascular ischemic diseases in FMF patients 
remains unanswered. Langevitz et al. have repor-
ted that the frequency of ischemic heart disease 
in colchicine-treated FMF patients was compara-
ble to that of the normal population but was si-
gnificantly lower than in untreated patients with 
other inflammatory conditions (6). Still, larger, 
long-term, prospective studies are needed to de-
monstrate whether and to what extent subclinical 
atherosclerosis progresses to established coronary 
artery disease and if patients with increased CIMT 
should more aggressively be treated to prevent 
atherosclerotic coronary artery disease. 
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Abstract

This is a prospective-retrospective study to 
isolate the microbiological agent Streptococcus 
pneumoniae from nose and throat swabs of chil-
dren patients at the Department of Pulmonology 
of the Pediatric Clinic KCU Sarajevo over a pe-
riod of one year, specifically between November 
2011 and November 2012. The microbiological 
analysis of nose and throat swabs was conducted 
at the Microbiology Laboratory KC Sarajevo. The 
samples were treated by the method of primary 
and secondary sample processing, and, where 
there was resistance to multiple antibiotics, then 
an automatic sample testing was done. 

In our analysis, the sought microbiological 
agent – Streptococcus pneumoniae, was isolated 
in 37 out of the tested 577 patients (6.4%).

A total of 18 children patients had a severe form 
of pneumonia, while 1 child had the complication 
of pleuropneumonia with a deteriorated respiratory 
insufficiency requiring mechanical ventilation.

Our study has shown that streptococcus pneu-
monia may cause a serious threatening condition 
– respiratory insufficiency, which ultimately requ-
ires mechanical ventilation. That is why strepto-
coccus pneumoniae immunization would provide 
protection from the invasive pneumococcal disea-
se in children, with complications.

Key words: Streptococcus pneumoniae, Pne-
umococcal Pneumonia, respiratory insufficiency,  
mechanical ventilation.

Introduction

Pneumococcal disease in children is the leading 
cause of pneumonia. Streptococcus pneumoniae 
may cause serious life-threatening conditions, such 
as pneumonia, pleuropneumonia, insuffitientio res-
piratoria, meningitis, sepsis. These types of infection 
are called invasive pneumococcal diseases. (1, 2).

Epidemiologically, the disease usually occurs 
in the winter period and in early spring, and is 
spread quickly by saliva drops.

Figure 1.  Streptococcus pneumoniae

Streptococcus pneumoniae (pneumococcus) is 
a Gram-positive bacteria, of an oval or round form, 
most often coming in pairs or short chains (3). It 
is coated with a capsule. It belongs to the group of 
α-hemolytic streptococci. The pneumococcus cap-
sule is made of polysaccharides and it provides pro-
tection from the defensive system cell phagocytosis. 
S. pneumoniae is most commonly found in micros-
copic preparations in capsule-coated pairs, less 
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commonly in chains. It requires a string of amino 
acids and vitamins for reproduction, which is why 
it can be cultivated only on rich media such as blo-
od and serum agar. On blood agar it creates tiny, 
smooth, shiny, round colonies with alpha-hemo-
lysis. A significant biochemical property of most 
strains is inulin fermentation. There are around 80 
types of pneumococci known so far (4).

Pneumococci inhabit the mucus membrane of 
the upper respiratory tract, where they belong to the 
normal bacterial flora. Due to other infections, e.g. 
influenza or defense system weakness, there may 
be cases of their excessive reproduction and spre-
ading, which results in infections. It is spread by 
saliva drops. Pneumonia is developed in 4 stages.

Stage I – the congestion stage – lasts for seve-
ral hours. Intra-alveolar capillaries are expanded 
and the alveoli start to fill with serous exudates, 
rare polymorphonuclears and an abundance of 
pneumococci.

Stage II – the red hepatization stage – the alve-
oli are filled with red blood cells, fibrin, serum and 
rare neutrophils.

Stage III – the grey hepatization stage – the 
alveoli are filled with a large number of neu-
trophils and fibrins. Capillaries in the alveoli are 
obstructed, thus providing for the formation of 
a D-L shunt /extracardial/, while blood flows in 
greater quantities through the preserved part of 
parenchyma, enabling a better hemoglobin satura-
tion with oxygen. Stage IV – the resolution stage 
– The exudate is cheesy, the number of macropha-
ges is on the increase, neutrophils are subjected 
to fat degeneration and necrosis, fibrin strips are 
lysated and vanish gradually. Polymorphonuclears 
phagocyte the pneumococci, while macrophages 
remove the debris from the alveoli.

Characteristic of pneumococcal pneumonia is 
a dark shade limited to one lobe (lobar pneumo-
nia). Red blood cell sedimentation is accelerated, 
leukocytosis with predomination of neutrophil 
granulocytes and left skewing, while the acute 
inflammation reactants are positive. An examina-
tion of arterial blood gases may find hypoxemia 
(poor oxygen diffusion) and respiratory alkalosis 
(caused by hyperventilation). If there is no risk of 
resistance, the medicines of choice are penicillin, 
cephalosporins and macrolides, while vancomycin 
is a substitute. In case of the resistance risk (chil-

dren, imunnosuppressed, patients on long-term 
antibiotic therapy), the medicine of choice is van-
comycin, with cephalosporins acting as a substitu-
te. As of recently, an increasingly important place 
in therapy is taken by antipneumococcal cinolons, 
mostly because a single medicine encompasses 
Gram-positive, Gram-negative and atypical pat-
hogens, because the posology is simple and be-
cause larger concentrations are found in infection 
sites than in the serum. 

Figure 2.

Study objective
To monitor the microbiological agent Strepto-

coccus pneumoniae over a period of one year, as 
taken from the nose and throat swab in children 
treated at the Department of Pulmonology, the Pe-
diatric Clinic.

Method

Used as the relevant material may be nose and 
throat swab, sputum, liquor, blood (5). All children 
patients were admitted, hospitalized at the Depar-
tment of Pulmonology, the Pediatric Clinic. For 
the purpose of our microbiological analysis, we 
used nose and throat swabs. The microbiological 
swab analysis was conducted at the microbiologi-
cal laboratory of the KC Sarajevo. Samples were 
determined by the method of primary and second-
ary sample processing, and if there was resistance 
to multiple antibiotics, also conducted was auto-
matic sample analysis. We conducted our micro-
biological throat swab examination in several sta-
ges: We took a sample from throat swab, and then 



2428

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

inoculation was done on a blood agar, incubation 
at the temperature of 37 °C, with a 24h period of 
waiting, which is when we got the results. This is 
the so-called primary sample processing method. 
If the culture was sterile after 24 hours, we moved 
on to the secondary sample processing method. 
After isolating the microbiological cause, the next 
phase is its identification, and determining its sen-
sibility according to antibiogram.

Besides determining the presence of bacteria, 
also carried out was an automatic identification 
of the cause of disease within 24 h, using a pneu-
mococci identification system (Vitek – Biomerix). 
This method was applied only in cases of sterile 
samples or in cases of sample resistance to anti-
biotics. In the automatic identification process, it 
took us 24 h for identification, sensibilization of 
the cause according to the antibiogram, and a mi-
nimal concentration sensitive to the medicine. 

Applied here was a descriptive statistical 
analysis, percentage, through relevant tests 1. z 
hypothesis test.

Results

Out of the 37 positive streptococcus pneumoniae 
findings, 17 children were carriers, 18 had develo-
ped clinical picture of pneumonia, while only 2 pa-
tients had the clinical picture of severe pneumonia, 
pleuropneumonia, with the outcome being disease 
progression to the stage of mechanical ventilation. 
Table 1.  Display of 17 carriers: bronchitis 13, 
tonsillitis 3, 1 rhinitis

Carrier Total Percentage
Bronchitis 13 4.81 %
Rhinitis 1 0.37%

Tonsillitis 3 1.11%

Figure 3.  Carrier: bronchitis 13, tonsillitis 3, 1 
rhinitis

Results

In the prospective-retrospective analysis of mi-
crobiological samples of nose and throat swabs of 
the children patients admitted to the Department 
of Pulmonology of the Pediatric Clinic KCU Sara-
jevo, the sought microbiological cause of disease: 
Streptococcus pnaeumoniae, was isolated in 37 
out of the admitted 577 patients (6.4%) during the 
period of 9 Nov. 2012 – 9 Nov. 2011.

Most of the patients had a positive microbiolo-
gical bacteria streptococcus pnaeumoniae in nose 
swab in the following months: August 2012 (13.6 
%), May 2012 (13.3%), April 2012 (13.3 %) and 
December 2011 (10.3%). Streptococcus pneumo-
niae was isolated from throat swab in one child only, 
and from ear swab in another. Of the total number of 
children (37), 23 of them were aged 2-5 (62.16%).

Figure 4.  Prospective- retrospective analysis of 
microbiological samples of nose and throat swabs 
taken from children patients admitted to the Depar-
tment of Pulmonology, Pediatric Clinic Sarajevo

Figure 5.  Percentage in relation to microbiological 
finding (streptococcus pnaeumoniae isolation) 
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Table 3.  Children aged 2-5 
Age Number Percentage

Children aged 2-5 23 62.16%
Total number of children 37 100%

z-score=4,301163

Discussion

The most representative sample of children 
is up to 5 years of age (6). A large percentage of 
this age is as with other authors.Streptococcus 
pneumoniae (pneumococcus) is a leading couse 

Table 2.

Month and year

Isolating 
Bacteriae 

pneumoniae 
from the sample 

Number of 
children at the 
Department of 
Pulmonology 

per month 
and year

Percentage Age Town 

November 2012
(starting from 1 Nov. 

– 9 Nov. 2012)

Throat swab: - (0)
Nose swab: -(0)
Ear swab: - (0)

15  0 %  0  0

October 2012
Throat swab: + (1)
Nose swab + (3)
Ear swab: - (0)

33  9.0%
2 years of age

 – 2 pac
4 - 2 pac

3 children from 
Sarajevo

1 child from Kakanj

September 2012
Throat swab: - (0)
Nose swab + (3)
Ear swab : - (0)

52  5.7% 2 - 1 child
1 – 2 children Sarajevo

August 2012
Throat swab: - (0)
Nose swab + (3) 
Ear swab : (0)

20  13.6% 1 – 2 children
2 - 1 child

2 children from
Sarajevo

1 child from Olovo

July 2012
Throat swab: - (0)
Nose swab + (1) 
Ear swab: - (0)

28  3.5 % 2 – 1 child Sarajevo

June 2012
Throat swab: - (0)
Nose swab + (2)
 Ear swab: - (0)

50  4 % 2 -1 child
6 – 1 child Sarajevo

May 2012 
Throat swab: - (0)
Nose swab + (7)
Ear swab : + (1)

60  13.3 %
2 - 5 children
4 – 2 children

5 -1 child

7 children from 
Sarajevo

1 child from Olovo

April 2012
Throat swab: - (0)
Nose swab + (8)
Ear swab: - (0)

 
60  13.3 %

1 – 3 children
2 – 3 children
6 - 2 children

Sarajevo

March 2012
Throat swab: - (0)
Nose swab: + (2)
Ear swab : - (0)

 50  4 % 1 – 1 child
4 -1 child Sarajevo

February 2012 
Throat swab: - (0)
Nose swab: -(0)
Ear swab: - (0) 

49  0 %  0  0

January 2012
Throat swab: - (0)
Nose swab: -(0)
Ear swab: - (0)

49 0 % 0 0

December 2011
Throat swab: - (0) 
Nose swab + ( 6) 
Ear swab: - (0)

58 10.3 %
1 – 2 children
2 – 3 children
11 – 1 child

Sarajevo

November - until 9 
Nov. 2011.

Throat swab: - (0) 
Nose swab - ( 0) 
Ear swab: - (0)

53  0 % 0 0
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of serious illness among children world wide (7). 
Before universal infant imunization with pneu-
mococcal conjugate vaccine in the United States, 
streptococcus pneumoniae caused approximetely 
17,000 cases of invasive disease each year among 
children younger than five years of age, including 
700 cases of meningitis and 200 deaths (8).Our 
study also shows leading cause of pneumonia with 
streptococcus pneumoniae up to five years of age. 
z-score=4,301163

Of the total number of children (37), 23 of them 
were aged 2-5 (62.16%).

Pneumococcal disease is contracted by contact 
with a diseased person or with a carrier. In treating 
pneumococcal pneumonia and other infections, 
practice varies from one country to another, and 
depends on the form of illness, but usually admi-
nistered is antibiotic therapy. Penicillin antibiotics 
are medicines of choice for invasive pneumo-
coccal infections, but resistance to those medici-
nes has been on the increase over the past years. 

Since pneumococcal conjugate vaccine was 
added to the routine childhood immunization 
schedule in the United States, the incidence of in-
vasive pneumococcal disease has declined by 60 
to 90 percent in children younger than two years. 
Pneumococcal disease prevention by vaccination 
becomes ever more important (9).

Conclusion

In our prospective-retrospective analysis of 
microbiological causes of disease from nose and 
throat swabs of children patients admitted to the 
Department of Pulmonology of the Pediatric Cli-
nic KCU Sarajevo, the sought microbiological 
agent: Streptococcus pnaeumoniae was isolated 
in 37 out of the tested 577 patients (6.4%) wit-
hin one year. A total of 18 children patients had a 
severe form of pneumonia, while 1 child had the 
complication of pleuropneumonia with a deterio-
rated respiratory insufficiency requiring mechani-
cal ventilation. Since streptococcus pneumoniae 
annually kills almost 1 million children below 5 
years of age, as such it may cause serious life-thre-
atening conditions, which our study showed too. 
According to WHO, out of all health care mea-
sures, vaccination could have the greatest impact 
on reducing pneumococcal deaths. Pneumococcal 

vaccines provide protection from infection by va-
rious pneumococcal forms, also called serotypes. 
There exist more than 90 various serotypes of 
streptococcus pneumoniae discovered to date. 
Globally 10-15 serotypes are responsible for 80-
90% cases of invasive pneumococcal diseases in 
children, which is why our recommendation too is 
immunization by vaccines containing antigens for 
7 serotypes of streptococcus pneumoniae that are 
important for the global epidemiology of pneumo-
coccal diseases. Also registered is a new vaccine 
containing antigens for 10 serotypes, and another 
providing protection from 13 serotypes. Based 
on all the aforementioned, immunization against 
streptococcus pneumoniae could provide protecti-
on from children’s invasive pneumococcal disea-
ses in 80-90% cases.
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Abstract

The accumulation of body fat is highly corre-
lated with metabolic syndrome, which contributes 
to an increased risk of cardiac diseases and type 
II diabetes. The purpose of this study was to de-
termine which of the 4 indices [body mass index 
(BMI), waist circumference (WC), waist-to-hip 
ratio (WHR), and waist-to-height ratio (WHtR)] 
was the best predictor of percent body fat (%BF) 
in African American college students. The subjects 
comprised 116 college students who visited a par-
ticipating exercise physiology laboratory at the 
North Carolina A&T State University, Greensbo-
ro, United States, between June 1 and December 
31, 2011. The BMI, WC, WHR, and WHtR were 
calculated or measured, and the %BF was deter-
mined using air-displacement plethysmography. 
For all subjects, the %BF showed a significant po-
sitive correlation with BMI (r = 0.627, p < 0.001), 
WC (r = 0.657, p < 0.001), WHR (r = 0.199, p = 
0.033), and WHtR (r = 0.728, p < 0.001). Further-
more, the relative strength of these associations 
between %BF and the BMI (standardized coeffi-
cients; SC = 0.150), WC (SC = 0.342), WHR (SC 
= 0.285), and WHtR (SC = 0.692) remained signi-
ficant. The SC values revealed that of the 4 varia-
bles, the WHtR and the BMI had the strongest and 
weakest associations with %BF, respectively. We 
conclude that WHtR is a better anthropometric in-
dex for %BF than BMI, WC, and WHR in African 
American college students.

Key words: Body mass index, waist circum-
ference, waist-to-hip ratio, waist-to-height ratio, 
African American.

Introduction

Obesity is becoming a serious public health 
problem in the United States. In 2011, according to 
a report from the Centers for Disease Control and 

Prevention (CDC), ~33.8% of adults and ~17% of 
children and adolescents aged 2–19 years in the 
United States of America were obese. Moreover, 
the incidence of obesity continues to increase (1).

Obesity is a major risk factor for cardiovascu-
lar diseases, diabetes, musculoskeletal disorders, 
and some cancers, and leads to a high morta-
lity rate and disability (2-4). In addition, obesity 
aggravates chronic diseases, such as hypertensi-
on, arthritis, cholelithiasis, and hyper-cholesterol. 
Therefore, diverse efforts are required to prevent 
and control obesity (5).

The accurate determination of body fat compar-
tments for the definition of obesity requires several 
techniques, including magnetic resonance imaging 
(MRI), dual energy x-ray absorptiometry, underwa-
ter weighing, dilution techniques, bioelectrical 
impedance analysis, air-displacement plethysmo-
graphy (BOD POD), and computed tomography 
(CT) (6-7). However, while these techniques show 
reliability and accuracy in the measurement of body 
fat, they are relatively expensive and complex to 
use, inconvenient for the participant, impractical 
for routine clinical settings or large-scale studies, 
and not feasible for use in the field because they 
require large, specialized equipment (6-7).

In clinical settings, simple anthropometric me-
asurements such as body mass index (BMI), wa-
ist circumference (WC), and waist-to-hip ratio 
(WHR) can be conveniently used to assess body 
composition, and these variables correlate rea-
sonably well with laboratory-based measures of 
body composition (8-10).

Recently, several studies have reported that 
the waist-to-height ratio (WHtR) is a better pre-
dictor of cardiovascular risk factors, metabolic 
risk, abdominal fat distribution, and urinary al-
bumin excretion rate than BMI, WC, and WHR 
(11-14). Even though the mechanisms that enable 
the WHtR to predict the wellness risk remain to 
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be authenticated, the relationship of this parame-
ter with elevations in obesity is often suggested to 
underlie this predictive ability (15). 

Previous studies have investigated Asian or 
Caucasian subjects (11-16), but no study has asse-
ssed the determination of these factors (e.g., me-
tabolic risk) in African Americans. Thus, the pur-
pose of this study was to determine which of the 
4 indices (BMI, WC, WHR, and WHtR) was the 
best predictor of percent body fat (%BF) in Afri-
can American college students.

Methods

Subjects
The subjects comprised 116 volunteer African 

American college students (60 males and 56 fe-
males) aged 17–39 years of age from North Ca-
rolina Agricultural and Technical State University, 
Greensboro, North Carolina, United States. The 
subjects visited an exercise physiology laboratory 
at the university between June 1 and December 31, 
2011. All of the subjects signed a consent form to 
participate in this study, and the study procedures 
were approved by the Institutional Review Board 
at North Carolina A&T State University. The cha-
racteristics of the subjects are shown in Table 1.
Table 1.  The characteristics of the subjects (n= 116)

Variables Male (n = 60) Female (n = 56)
Age (years) 21.57 ± 2.31 20.25 ± 3.29
Height (cm) 176.47 ± 6.51 165.18 ± 9.14
Weight (kg) 81.47 ± 14.92 67.98 ± 14.15
BMI (kg/m2) 26.18 ± 4.55 24.81 ± 4.12
WC (cm) 83.16 ± 9.76 80.84 ± 10.38
WHR (%) 0.86 ± 0.05 0.82 ± 0.07
WHtR (%) 0.47 ± 0.06 0.49 ± 0.06
Body fat (%) 19.01 ± 7.90 24.16 ± 8.93

Values are the mean ± standard deviation. BMI: body mass 
index; WC: waist circumference; WHR: waist-to-hip ratio; 
WHtR: waist-to-height ratio

Experimental procedures
The BMI of each subject was calculated based 

on the height and weight. The WC of each subject 
was measured as follows: As the subject stood 
with the feet ~25–30 cm apart, a Gulick tension-
tape measure was used to determine the WC at the 
portion of the trunk located halfway between the 
lower costal margin, or the bottom of the lower 

rib, and the iliac crest, or the top of the pelvic 
bone. The tape was fit carefully as the measurer 
stood beside the subject. By the use of standardi-
zed tension, care was taken not to compress any of 
the underlying soft tissues, with the circumference 
measured at the end of a normal expiration to the 
nearest 0.5 cm (17). The WHR was calculated ba-
sed on waist circumference and measurements at 
the widest point of the hips. The WHtR was calcu-
lated using waist and height measurements.

For measuring %BF, the chamber pressure am-
plitudes of the BOD POD instrument (Life Mea-
surement Inc., California, USA) were calibrated 
prior to each test using a 50-L calibration cylinder. 
Each subject wore a tight-fitting swimsuit or body 
suit, with the %BF determined in the chamber. A 
separate step was used to measure the thoracic gas 
volume. For acquiring this measurement, the su-
bject sat quietly in the chamber, breathing through 
a disposal tube and filter, which were connected to 
the reference chamber at the back of the BOD POD 
apparatus. Following 4 or 5 breaths, the airway was 
blocked midway through the exhalation. The su-
bject was then told to blow 3 rapid, light, panting 
breaths into the tube.

Statistical analysis
The partial correlation coefficient was used 

to adjust for age when analyzing the correlation 
between %BF and the 4 examined indices (BMI, 
WC, WHR, and WHtR). Further, to assess the 
relative strength of these associations, we used 
multivariate regression analysis after adjusting 
for age. The statistical significance was set at α < 
0.05; SPSS ver. 20.0 (Chicago, IL, United States) 
was used for the analysis. The results are shown as 
the mean and standard deviation.

Results

The results of the partial correlation analysis 
between %BF and the 4 indices (BMI, WC, WHR, 
and WHtR), as adjusted for age, are shown in Ta-
ble 2. For all subjects, the %BF showed a signifi-
cant positive correlation with BMI (r = 0.627, p 
< 0.001), WC (r = 0.657, p < 0.001), WHR (r = 
0.199, p = 0.033) and WHtR (r = 0.728, p < 0.001).
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A multivariate regression analysis of BMI, 
WC, WHR, and WHtR, as adjusted for age, was 
conducted to access the strength of the association 
between %BF and these 4 indices (Table 3). The 
association between BMI (standardized coeffici-
ent; SC = 0.150), WC (SC = 0.342), WHR (SC = 
0.285), and WHtR (SC = 0.692) and %BF remai-
ned significant. Furthermore, the standardized co-
efficient values revealed that of the four variables, 
the WHtR and BMI showed the strongest and we-
akest associations with %BF, respectively.

Discussion

Body fat accumulation is associated with cardio-
vascular disease and plays an important role in insu-
lin resistance. Several previous studies have repor-
ted that WHtR is a better predictor than WC, WHR, 
and BMI for the evaluation of coronary disease and 
metabolic risk factors (11-13, 18). Furthermore, 
WHtR has been shown to be a better predictor for 
the evaluation of abdominal fat and obesity (14-15).

Based on previous studies with Caucasian and 
Asian subjects, we hypothesized that WHtR might 
also have a stronger association with the %BF 
than WC, WHR, and BMI in African Americans. 
Although BMI, WC, and WHtR showed similar 
correlations with %BF in the partial correlation 
analysis (Table 2), WHtR was revealed by multi-

variate regression analyses to be the best anthro-
pometric index among these particular parameters 
in African American students (Table 3).

BMI has been generally used to define over-
weight and obesity (19). However, BMI has criti-
cal limitations because it does not reveal the con-
dition of the body composition, such as fat-free 
mass, fat mass, and %BF (20-21). This study also 
supported previous studies showing that BMI has 
a weaker association with %BF compared to WC 
and WHtR (14).

Ferland et al. (1989) reported that the WHR 
was a good predictor of abdominal adipose tissue 
using CT (22). Further, Chan et al. (2003) reported 
that WC was a better predictor of abdominal adi-
pose tissue than WHR using MRI (8). Recently, 
however, Wu et al. (2009) reported that WHtR 
was the best predictor of abdominal fat distributi-
on when compared to BMI, WC, and WHR (14). 
Our study has also shown that WHtR is the best 
predictor of body composition not only in Cauca-
sian and Asian individuals (8, 12, 14) but also in 
African Americans. This study has provided evi-
dence that WHtR is an important surrogate marker 
of %BF in African Americans.

This study has some limitations. First, the 
sample of this study did not represent all African 
Americans, since all the participants resided in 
Greensboro, North Carolina, and were of college 

Table 2.  The partial correlation coefficients of BMI, WC, WHR, and WHtR with percent body fat

Variables
Body fat (%) in African American college students (n = 116)

R p-value
BMI (kg/m2) 0.627 <0.001***
WC (cm) 0.657 <0.001***
WHR (%) 0.199 0.033*
WHtR (%) 0.728 <0.001***

BMI: body mass index; WC: waist circumference; WHR: Waist-to-hip ratio; WHtR: waist-to-height ratio
*p < 0.05, ***p < 0.001, tested by partial correlation analysis after adjusting for age

Table 3.  Comparison of the relative strengths of BMI, WC, WHR, and WHtR in predicting percent body fat

Variables
Body fat (%) in African American college students (n = 116)

Standardized coefficients (beta) R2 F p-value
BMI (kg/m2) 0.150

0.576 29.872 <0.001***WC (cm) 0.342
WHR (%) 0.285
WHtR (%) 0.692

BMI; Body mass index, WC; Waist circumference, WHR; Waist to hip ratio, WHtR; Waist to height ratio
***p < 0.001, tested by multivariate logistic regression analysis after adjusting age
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age. Second, the number of participates in this stu-
dy (n = 116) was not large. For this reason, further 
well-designed studies will need to be conducted to 
evaluate the extent to which these anthropometric 
variables represent the %BF among African Ame-
ricans. However, unlike other studies, the subjects 
were African Americans, who represent a mino-
rity race and this is thus an advantage of this study. 
Additionally, according to the central limit theo-
rem, a study likely has a normal distribution and is 
reliable if the number of subjects in each group is 
over 30 (23). Hence, because all of the experimen-
tal groups in this study had over 30 subjects, our 
results can be considered reliable.

Conclusion

We conclude that WHtR is a better anthropo-
metric index for %BF than BMI, WC, and WHR 
in African American college students.
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Abstract

Purpose: The aim of this study was to evalu-
ate the role and additional diagnostic contribution 
of multidetector computed tomography (MDCT) 
findings in patients with acute abdominal pain 
caused by small and large bowel pathologies that 
required emergency intestinal resection.

Methods: A total of 42 patients who were ad-
mitted to our hospital’s emergency room between 
July 2011 and July 2012 with a complaint of acute 
abdominal pain caused by non-traumatic small 
and large bowel pathologies and underwent emer-
gency intestinal resection were included to our 
study. The definitive diagnosis and MDCT find-
ings of patients were retrospectively reviewed.

Results: Of these patients, 23 (54.8 %) were 
male and 19 (45.2 %) were female. The mean age 
was 49±3,4 years, ranging from 31 to 64 years. 
The sensitivity of MDCT in diagnosing intestinal 
pathologies leading to acute abdominal pain and re-
quired emergency intestinal resection was 93.7%, 
91.7%, and 85.7% in patient groups of intestinal 
perforation, acute mesenteric ischemia, and intes-
tinal obstruction, respectively. A total concordance 
between the MDCT findings and definitive diagno-
sis was found in 38 of 42 cases; partial discordance 
was seen in 2 of 42 cases (4.8%) and total discor-
dance was seen in 2 of 42 cases (4.8%). The overall 
sensitivity of MDCT in the diagnosis of intestinal 
pathologies required emergency intestinal resection 
was found to be 90.5%.

Conclusion: MDCT is a rapid, reliable, highly 
accurate, and cost-effective modality in the differ-
ential diagnosis of small and large bowel patholo-
gies leading to acute abdominal pain and requiring 
emergency intestinal resection.

Key words: Acute abdomen, emergency intesti-
nal resection, multidetector computed tomography.

Introduction

The term of ‘acute abdomen’ is a clinical con-
dition characterized by a serious abdominal pain 
which develops within hours. It is frequently dif-
ficult to evaluate this condition clinically, and the 
conventional radiological findings and the labora-
tory results are non-specific. For patients who were 
admitted to an emergency room with acute ab-
dominal pain, multidetector computed tomography 
(MDCT) is a quick, common and cost-effective ra-
diological method for making a certain diagnosis. 
The non-traumatic abdominal pain is a common 
symptom in 1/3 of patients admitted to an emer-
gency room [1]. For these cases, the differential 
diagnosis may vary from benign causes that may 
ameliorate spontaneously to life-threatening severe 
disorders requiring emergency surgery. The com-
plications due to delays in diagnosis of the acute 
abdomen are common in routine clinical practices 
[2]. The function of radiology is to provide fast and 
accurate diagnosis and to reach a differential diag-
nosis the diseases that give good response to medi-
cal treatment and the diseases that require a surgery. 

Acute abdomen is a clinical manifestation with 
a wide spectrum that arises from gastrointestinal, 
hepatobiliary, urological, gynecological and vas-
cular pathologies. Among these, the gastrointesti-
nal causes play an important role and may need 
intestinal resection due to impairment of clinical 
status [3]. Although it is believed that the radio-
logical evaluation of luminal organs is limited, the 
bowels and the mesenteric vessels can be exam-
ined in details with the contribution of multiplanar 
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and three-dimensional images obtained by MDCT 
and CT-angiographic investigations. A markedly 
faster imaging is achieved with MDCT technol-
ogy, in which movement and respiratory artifacts 
can be eliminated; furthermore, it is also possible 
to examine the distal branches of intestinal vessels 
by rapid administration of contrast agent [4].

The aim of this study was to evaluate the role 
and additional diagnostic contribution of MDCT 
findings in patients with acute abdominal pain 
caused by small and large bowel pathologies whi-
ch required emergency intestinal resection. 

Materials and Methods

In our study, a total of 42 patients who were 
admitted to our hospital’s emergency room be-
tween July 2011 and July 2012 with a complaint 
of acute abdominal pain caused by non-traumatic 
small and large bowel pathologies and underwent 
emergency intestinal resection were retrospectively 
reviewed. The demographic data, medical history, 
physical examination, laboratory and radiological 
findings, surgery notes and pathological diagnosis 
of these patients were obtained. The patients who 
underwent intestinal resection due to penetrating or 
blunt trauma and had a primary surgical repair were 
excluded from the study. All patients underwent 
4-slice MDCT (HiSpeed; GE Medical Systems, 
Milwaukee, Wisconsin, USA) using basal and ve-
nous scans (at 70–90 s from contrast agent injec-
tion); the arterial phase (at 30–40 s) was carried out 
only in the event of suspected ischemic or vascular 
disease. Scans were performed with the following 
parameters: KV=120, mAs=modulation with range 
60–230 mAs. Iodine contrast agent was adminis-
tered intravenously as follows: volume, 120–150 
ml; rate, 2.5 ml/s; concentration, 350 mg I/ml. In 
all cases, the contrast agent injection was followed 
by the injection of 40 ml saline solution at 2–3 ml/s.

MDCT examination was evaluated by two ex-
pert radiologists using axial image and multiplanar 
reconstruction (MPR), coronal, sagittal, or oblique 
according to the localization of the disease; cases 
of disagreement were reviewed jointly, with the 
collaboration of a third experienced radiologist. 
The MDCT diagnosis was compared with defini-
tive diagnosis obtained after surgery and patho-
logical examination.

Results

A total of 42 patients who applied to the emer-
gency room of our hospital with a manifestation 
of acute abdomen, and underwent an emergency 
intestinal resection between July 2011 and July 
2012 were included in our study. Of these patients, 
23 (54.8%) were male and 19 (45.2%) were fe-
male. The mean age was 49±3,4 years, ranging 
from 31 to 64 years. 

The most frequent cause of acute abdomen re-
quiring emergency surgery were adhesions lead to 
intestinal obstruction and perforated duodenal ulcer 
in our patients. All patients underwent emergency 
surgery within 48 hours after admission. Eight pa-
tients (19%) had post−operative morbidity. The 
most frequent complication was surgical site in-
fection, which occurred in 5 patients ( 11.9%), fol-
lowed by pneumonia in 3 patients (7.1%). One pa-
tient (2.4%) died within 1 month after the operation 
due to sepsis related to pan-peritonitis. 

The definitive diagnoses of patients, which were 
made based on surgical procedure and pathologi-
cal examination, were divided into 3 main groups: 
a) intestinal obstruction (total of 16 patients); b) 
acute mesenteric ischemia (AMI) for 12 patients; 
c) intestinal perforation (total of 14 patients). 

Intestinal obstruction was most often caused 
by adhesion (n = 7). Other etiologies of intestinal 
obstruction were colonic malignancy (n = 4), in-
guinal hernia (n=2), internal hernia (n = 1), intus-
susception (n=1), and small-bowel tumor (n = 1). 
Among the cases of intestinal perforation, 7 cases 
were small intestinal perforations and 7 cases were 
large intestinal perforations. The most common 
cause of intestinal perforation was perforation due 
to large-bowel tumor (n = 3), caecum perforation 
due to acute appendicitis (n = 2) followed by colon 
diverticulitis (n = 2). Duodenal perforations were 
found in 7 cases of perforated duodenal ulcer.

The MDCT findings of patients with intestinal 
obstruction included increased transverse diam-
eter of proximal bowel segments of obstruction, 
normal diameter of distal bowel loops of steno-
sis with a transition zone between distal collapsed 
bowel loops and proximal dilated bowel loops 
(Figure 1). The fluid distension in the proximal 
bowel loops of obstruction functions as a natural 
contrast agent. In case of tumors are the reason of 
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intestinal obstruction, contrast enhancement is ob-
served in the solid tumors after intravenous con-
trast agent administration (Figure 2).

Figure 1.  a) Axial, b) Coronal reformatted image 
of a 47-year-old woman 1 year after abdominal 
surgery presents with a 1-day history of wors-
ening abdominal pain, distention, nausea, and 
vomiting. MDCT scan with iv contrast agent 
of the abdomen demonstrates markedly dilated 
fluid filled loops of small bowel. Transition 
from markedly dilated loops of small bowel to 
collapsed loops of distal small bowel (arrows) is 
present with no identifiable etiology, making ad-
hesions the likely diagnosis.

Figure 2.  a) Axial, b) Sagittal reformatted image 
of a 51 year-old male patient shows obstructi-
on due to tumoral mass in the splenic flexure 
(arrow), a marked dilatation and air-fluid levels 
in transverse colon (arrowhead).

Hernias were the third common cause of acute 
intestinal obstruction in our patients. In cases of 
strangulated hernia, compromise of the blood sup-
ply is present, resulting in thickening of bowel 
loops. Adjacent inflammatory changes can be seen 
at MDCT in association with small bowel obstruc-
tion (Figure 3). The MDCT diagnosis of foramen 
of Winslow hernia is established by the presence 
of bowel posterior to the stomach, which is charac-
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teristically displaced to the left. In our case MDCT 
examination showed dilated intestinal loops in the 
lesser sac (Figure 4).

Figure 3.  Axial MDCT scan shows incarcerated 
left inguinal hernia leads to small bowel obstruc-
tion. CT scan obtained at a lower level demon-
strates an incarcerated small bowel segment in 
an inguinal hernia. 

Figure 4.  Axial MDCT image shows dilated inte-
stinal loops in the lesser sac indicated foramen of 
Winslow hernia (arrow). This finding was confir-
med surgically.

In our patients group with AMI, occluded or 
stenosed vascular structures were clearly seen in 
axial and multiplanar reformatted MDCT images 
in arterial phase after intravenous contrast agent 
administration (Figure 5). The presence of gas in 
bowel wall (pneumatosis intestinalis) and portal-
venous system can be determined by MDCT im-

ages, which is one of the late findings of AMI and 
an indicator of poor prognosis (Figure 5a, 6). 

Figure 5.  a) Axial, b) Sagittal reformatted image 
of MDCT scan with iv contrast agent administe-
red to 56-year-old female patient shows thrombus 
causing a total filling defect in the root of supe-
rior mesenteric artery (arrow), and the presence 
of pneumatosis intestinalis in colon wall in the 
hepatic flexure (arrowhead). 
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Figure 6.  Axial CT scan of liver with iv contrast 
agent administered to 63-year-old female patient 
shows the presence of gas in intra-hepatic portal 
venous system.

The MDCT findings frequently observed in 
our patients with intestinal perforation were the 
presence of intra-abdominal extraluminal free air 
bubbles and the presence of intra-abdominal ex-
traluminal free fluid (Figure 7). 

In the present study, the sensitivity of MDCT in 
diagnosing small and large bowel pathologies lead-
ing to acute abdominal pain and required emergency 
intestinal resection was 93.7%, 91.7%, and 85.7% 
in patient groups of intestinal perforation, AMI and 
intestinal obstruction, respectively.

Total concordance between the MDCT diagnosis 
and definitive diagnosis was found in 38 of 42 cases 
in this study; partial discordance was seen in 2 of 
42 cases (4.8%) and total discordance was seen in 2 
of 42 cases (4.8 %) (Table 1). In the present study, 

the overall sensitivity of MDCT in the diagnosis of 
small and large bowel pathologies required emer-
gency intestinal resection was found to be 90.5%.

Figure 7.  Axial CT scan of 37-year-old female 
patient shows extraluminal free air adjacent to 
left lobe of liver (arrow), and free fluid in perihe-
patic region (arrowhead) are observed. 

Discussion

Over the years, MDCT has gained a key role in 
the diagnosis of small and large bowel pathologies 
caused acute abdomen. It has reduced the use of 
conventional radiology due to its clear benefits of 
fast execution, broad view, and objective interpre-
tation, as well as its ability to enable differential 
diagnosis in case of the initial clinical suspicion is 
not confirmed [5,6].

In a study evaluating the effect of MDCT on 
treatment of patients with acute abdominal pain, it 

Table 1.  Comprasion of sensitivity of MDCT diagnosis and definitive diagnosis in patients with non-
traumatic acute abdominal pain and required emergency intestinal resection.

Definitive diagnosis 
Number 

of patients 
(n)

Number of concordance
MDCT/Definitive 

diagnosis (n)

Number of discordance
MDCT/Definitive diagnosis Sensitivity

(%)Partial
Discordance (n)

Total
Discordance (n) 

Intestinal obstruction 16 15 1 0 93.7
Acute mesenteric
ischemia 12 11 0 1 91.7

Intestinal perforation 14 12 1 1 85.7
Total 42 38 2 2 90.5

MDCT: Multidetector computed tomography 
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has been demonstrated that MDCT altered the pre-
viously scheduled treatment in one third of cases, 
reduced the hospitalization time and directed to 
new alternative diagnosis in approximately 25% of 
those cases [7]. In the current study, MDCT leaded 
to new alternative diagnosis by excluding other pos-
sible diagnoses in 9 patients (21.4%) of our cases, 
which is similar to those reported previously. 

Intestinal obstruction is a common cause of 
abdominal pain, accounting for 8% of all emer-
gency room visits for abdominal pain and 20% 
of surgical admissions. MDCT often facilitates 
the identification of the cause of an intestinal ob-
struction, whether it is extrinsic or intrinsic to the 
bowel. The most common cause of intestinal ob-
struction in developed countries is adhesions, with 
the vast majority secondary to prior abdominal or 
pelvic surgery, which is comparable with recent 
studies from Turkey [8, 9]. In the previous stud-
ies from our country, the most common etiological 
causes were reported as strangulated hernias (32.2 
- 54%), malignancies (10.2 - 27%), and adhesions 
(16 - 23%), respectively [11,12]. 

Changing of the etiological distribution of in-
testinal obstruction in our population may be re-
sulted from several reasons including recent deve-
lopments in the field of health, the increasing rates 
of the reaching health care services and also high 
sensitivity and specificity of MDCT in accurate 
diagnosing of intestinal obstruction. 

In our study, the sensitivity of diagnosing intesti-
nal obstruction with MDCT was 93.7%,which was 
comparable with the recent literature. In studies of 
intestinal obstruction, sensitivity and specificity of 
CT are reported as 71 to 95 and 68 to 98%, respe-
ctively [12,13]. This broad range can be explained 
by considering that MDCT is highly effective in re-
cognizing complete intestinal obstruction (and their 
underlying cause) but it has considerable limits in 
identifying partial obstructions especially those cau-
sed by adhesions. Standard CT scans emerged as an 
important preoperative imaging modality for evalu-
ation of intestinal obstruction almost two decades 
ago [14]. Many studies since then, have consistently 
demonstrated high sensitivities (90%-96%) and spe-
cificities (96% to 100%) of MDCT at determining 
the presence of intestinal obstruction [14,15].

AMI is an infrequent but important cause of 
acute abdominal pain, as it is associated with an 

average mortality rate of 71% [16]. Therefore, 
MDCT plays a critical role in the diagnosis of pa-
tients with AMI. The majority of AMI cases are 
due to thromboembolic disease affecting the supe-
rior mesenteric artery (SMA), with 50% second-
ary to embolus and 20% secondary to thrombosis. 
SMV occlusion is less common, responsible for 
5% to 10% of cases [17]. 

Mesenteric occlusive ischemia due to throm-
boembolic disease is best evaluated with MDCT 
angiography technique [18]. An occlusive throm-
bus can be identified as a hypodense filling defect 
within the proximal portion of the SMA, usually 
adjacent to a site of preexisting calcified athero-
sclerotic plaque. An occlusive acute embolus also 
appears as a hypodense filling defect, but is typi-
cally located at arterial branching points. Three-
dimensional reconstructions and volume-rendered 
images of the mesenteric vasculature can often be 
quite helpful for confident diagnosis. [17] 

MDCT is useful in patients with AMI, result-
ing from whether intestinal occlusion or other dis-
eases; its sensitivity and specificity vary from 67% 
to 100% and 83% to 100%, respectively, in the 
recent literature [13,18]. Taourel et al. evaluated 
the accuracy of MDCT in the diagnosis of AMI 
in a study population of 39 consecutive patients 
and found a sensitivity of 64% and a specificity of 
92% using MDCT [19]. In another study, Kirkpat-
rick et al. reported a maximum sensitivity of 96% 
and a specificity of 94% in diagnosing mesenteric 
ischemia evaluated by MDCT [20]. In our study, 
MDCT correctly diagnosed AMI in 11 of 12 pa-
tients with a sensitivity of 91.7%. The results of 
the present study were similar to previous studies 
evaluating AMI by MDCT [19,20]. 

Although some recent studies reported that the 
sensitivity of MDCT for the diagnosis of AMI was 
found to be 100% [21], our results did not reach 
these values. This may be as a result of the dif-
ference between these studies in which either a 
16-slice or 40-slice was used and the our study in 
which a 4-slice MDCT scanner was used. 

The perforation of gastrointestinal tract is an 
emergency situation and patients with perforated 
bowel usually present with obvious signs of peri-
tonitis, often as a complication of peptic ulcer 
disease or diverticulitis, or following endoscopic 
procedures [22]. The patients mostly require sur-
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gical intervention and diagnosis is generally based 
on radiological imaging methods. Determination 
of the presence, the level and the cause of perfora-
tion is important for proper evaluation and surgi-
cal planning [6]. 

Several authors have shown that MDCT is 
the most valuable imaging technique for detect-
ing free intraperitoneal air [23,24]. In a retrospec-
tive serie of 14 patients with perforated peptic 
ulcers reported by Chen et al. [25], the sensitiv-
ity of MDCT for showing free air was 100%, but 
the site of perforation could only be determined 
by MDCT in five patients (36%). Maniatis et al. 
[26] reported a sensitivity of 85.5% in a serie of 
76 patients presenting with bowel perforation sec-
ondary to various causes. In our study, multiplanar 
reconstruction images were routinely performed, 
which we found to be useful for determining the 
exact location of bubbles of extraluminal air and 
defects in the bowel wall. The overall accuracy 
in predicting bowel perforation was 85.7% in our 
study. These results are similar to previously pub-
lished retrospective series [26-28].

A recent study reveals that the most common 
causes of death in patients underwent emergency 
abdominal surgery were sepsis related to pan-
peritonitis and pneumonia [29]; another previous 
study also reports that post-operative pneumonia, 
cardiac complications and sepsis accounted are 
the most frequent reasons of deaths in patients 
had abdominal surgery [9]. In our patients group, 
only one patient (2.4%) died within 1 month after 
the surgery due to sepsis related to pan-peritonitis 
which is one of the most common cause of death 
among these patients group in the literature. 

In our study, MDCT correctly identified the di-
agnosis in 38 of 42 patients with a sensitivity of 
90.5% when considering only those cases where 
there was complete agreement between MDCT 
diagnosis and the definitive diagnosis. Our results 
were comparable with previous studies reported in 
the literature for acute intestinal diseases consid-
ered. However, to the best of our knowledge, no 
data have been published evaluating the accuracy 
of MDCT in diagnosing acute intestinal patholo-
gies that required emergency intestinal resection 
in the recent literature to compare with. 

In conclusion, MDCT has gained widespread 
acceptance as a rapid, reliable, highly accurate, 

and cost-effective modality in the differential diag-
nosis of small and large bowel pathologies which 
lead to acute abdominal pain and require emer-
gency intestinal resection. With recent advances 
in multi-planar and reformatted three-dimensional 
images, MDCT plays an increasingly important 
role in the evaluation of intestinal causes allow-
ing a fast and precise differential diagnosis and 
therefore a timely treatment, which is mandatory 
to limit morbidity and mortality.
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Abstract

Considering that ethanol caused number of 
health problems in the world , the present study 
was initiated to investigate the histological haz-
ardous effects of ethanol on the liver and spleen. 
Animals were divided into 4 groups, the first 
group served as a control group, the second, third 
and fourth received 1,2 and 6 ml/kg/bw of 70% 
ethanol respectively. At the day 5 post treatment, 
the liver and spleen sections were prepared for the 
histological study. Ethanol intake induced marked 
histological alterations in the liver and spleen that 
correlated with the dose taken, low dose induced 
liver and spleen injury mainly as cytoplasmic 
degeneration in liver and abnormal structure of 
spleen, whereas, high doses of ethanol resulted in 
fibrosis in liver and splenomegaly.

Key words: Ethanol, mice, liver, spleen.

Introduction

Ethanol has been a part of the human diet for 
centuries. However, its consumption in excess can 
result in a number of health problems, most nota-
bly liver damage , Ethanol cannot be excreted and 
must be metabolized, primarily by the liver (Berg 
et al., 2002). Alcoholic Liver Disease (ALD) is a 
blanket term in which conditions related specifi-
cally to the liver and alcohol use fall under. The 
most prevalent types of Alcoholic Liver Disease, 
or ALD, are fatty liver, alcoholic hepatitis, and cir-
rhosis. Often, as people continue to drink heavily, 
they progress from fatty liver to hepatitis to cirrho-
sis. All three of the disorders can occur together ( 
Robert et al., 2004). Fatty Liver, which occurs af-
ter acute alcohol ingestion, is generally reversible 
with abstinence and is not thought to predispose to 
any chronic form of liver disease if abstinence and/
or moderation are maintained (Kyrsten, 2004). It 

is estimated by the National Institutes of Health 
that about 20 percent of alcoholics and heavy 
drinkers develop fatty liver, or steatosis (Robert et 
al., 2004). Other sources estimate that 90-100 per-
cent of patients with heavy drinking will develop 
this disease (Ismail and Riely, 2006). The condi-
tion can lead to death if alcohol consumption is 
not reduced or stopped, Alcohol can be a factor in 
several other forms of liver disease not specifical-
ly attributed to it, and may interact with risk fac-
tors for other forms of liver disease. An example 
of this is people with alcohol-related cirrhosis are 
at a higher risk of developing liver cancer. Those 
with Hepatitis B or C accompanied with heavy 
drinking are at a much higher risk of cirrhosis than 
with heavy drinking alone (Robert et al., 2004). 
Clinical evidence supports a correlation between 
excessive alcohol consumption and certain bacte-
rial infections. For example, alcoholics who have 
developed cirrhosis of the liver are predisposed to 
spontaneous bacterial peritonitis. Phagocytes are 
an important defense against infection in this part 
of the body and defects in phagocytic cell func-
tion, observed in many alcoholics, may predispose 
these individual to peritoneal infection (Roselle, 
1992). There is considerable evidence indicating 
that ethanol consumption alters immune system 
function and leads to increased susceptibility to 
infections and neoplastic diseases (Nath and Sza-
bo, 2009; Lau et al., 2009; Nava‐Aguilera et al., 
2009; Szabo and Mandrekar, 2009).

Materials and Methods

Animals and experimental design
Male swiss mice weighed 25 to 30 g were ob-

tained from King Saoud university animal house. 
Mice were provided with water and balanced diet 
ad libitum. 20 adult swiss mice were randomly di-
vided into 4 groups of 5 mice in each as following:
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-	 Group 1: control group ( normal mice 
without treatment).

-	 Group 2 : mice treated with 1ml /kg/bw of 
70% ethanol orally by stomach gavage for 
consecutive 5 days.

-	 Group 3 : mice treated with 2ml/kg/bw of 
70% ethanol orally by stomach gavage for 
consecutive 5 days.

-	 Group 4: mice treated with 6ml/kg/bw of 
70% ethanol orally by stomach gavage for 
consecutive 5 days.

Histological examination
Mice were sacrificed in the sixth day of the 

beginning of the experiment, livers and spleens 
were collected and cut into small pieces and fixed 
10% neutral buffered formalin, then embedded in 
paraffin and sectioned. The sections were stained 
with Hx&E stain for histopathological examinati-
on and photographing.

Results

1.  Liver
The liver of normal mice (untreated) consists of 

a vast interanastomosing network of hepatocytes 
arranged in single-cell thick plates separated by vas-
cular sinusoids. The hepatocytes along with vascu-
lar channels form organized micro structures which 
serve as structural and functional units. The liver is 
composed of innumerable lobules, each of which 
is a hexagonal structure consisting of a central vein 
surrounded by radiating hepatocyte plates. Howe-
ver, another concept of a functional unit defines an 
acinus as the functional unit in relation to terminal 
portal branches and terminal hepatic venule. Portal 
tracts surround the classical lobules. An interlobular 
portal vein is also shown (Figure 1).

Histopathological examination of liver of mice 
received 1ml/kg/bw of 70% ethanol orally for 5 
days showed hazardous effects on liver repre-
sented by appearance of many necrotic foci (N), 
vacuolar degeneration (vc) in the cytoplasm of 
hepatocytes, some cells showed abundant nuclei, 
others showed pyknotic (P) nuclei where others 
appeared without nuclei. Dilatation in blood sinu-
soids with kuppfer (K)cells besides to existence 
of lymphocytic infiltration foci were abundant (L) 
(Figures 2a&2b). Sections stained by masson’s 

trichrome technique showed wide dilated and 
branched central vien (CV) (Figure 2c),moreover, 
Figure 2d revealed congested and dilated central 
vein with destructed wall and surrounded by ne-
crotic areas. 

Figure 1.  Uuntreated liver section showed nor-
mal central vein (CV) surrounded by normal he-
patocytes (mag.x200 H&E)

Examination of liver sections of mice received 
oral administration of 2ml/kg/bw of 70% ethanol 
for 5 days showed more complicated alterations 
remarked by destruction in the vein wall surroun-
ded by aggregations of lymphocytes and necrotic 
areas (N), in addition, pyknotic nuclei were abun-
dant in some cells, and other cells showed comple-
te degeneration in its nuclei, moreover, sections 
revealed fusion of cells due to degeneration of cell 
walls (Figures 3a&3b). Whereas, trichrome stai-
ned sections (Figures 3c&3d) displayed wide ne-
crotic areas were filled with erythrocytic exudates, 
in addition to, wide dilated blood sinusoids with 
kupfer cells, dilated portal vein appeared surro-
unded by concentric layers of collagenous fibers 
with lymphocytes in between.

Livers of mice received oral administration 
of 6ml/kg/bw of 70% ethanol revealed the worst 
hazardous features in liver tissues compared with 
previous doses mainfested by cytoplasmic and 
nuclear degeneration in hepatocytes, some cells 
showed pyknotic nuclei (p), dilatation in blood si-
nusoids in addition to appearance of kupfer cells in 
the sinusoids, presence of necrotic areas besides to 
blood exudates among liver cells and appearance 
of blood congestion in dilated central vein (Figure 
4a), moreover, Figure 4b showed some aggregati-
ons of lymphocytes in liver tissue. Concentrated 
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layers of collagenous fibers were deposited in the 
tissue accompanied by lymphocytic infiltration 
and blood exudates, moreover, dilated central vein 
surrounded by thick concentric layers of collage-
nous fibers besides to presence of necrotic areas 
were seen (Figures 4c&4d). 

2.  Spleen
Spleen is a large lymphoid organ that contains 

two main compartments known as “the white pulp 
and the red pulp“. Spleen is covered with a fibro-
us capsule from which trabeculae enters into the 
parenchyma. The fibrous trabeculae ramify thro-
ughout the spleen and form supportive sheathing 
around blood vessels. The white pulp consists 
of lymphoid follicles, Each B-lymphoid follicle 
contains a distinct marginal zone of lymphocytes 

(outer rim of lymphocytes) around the mantle 
zone of the follicle (inner rim of lymphocytes). 
The marginal zone consists of loosely arranged 
lymphocytes. This ‘perifollicular zone’ is the bo-
undary between white and red pulp and serves as 
the area where macrophages are abundant, The 
macrophages serve as the ‘custom officers’ for the 
newly entered red and white blood cells and parti-
culate material. The red pulp is the area of spleen 
in between white pulp and consists of open sinu-
ses and cellular cords, Splenic sinuses are open 
vascular spaces lined by a discontinuous layer of 
endothelial cells and supported by a fenestrated 
basal lamina and reticular fibers. The surrounding 
cellular splenic cords provide a tissue framework 
maintaining the network of sinuses.

Figure 2.  Liver sections treated with 1ml/kg/bw of ethanol showed marked changes (2a mag.x400 H&E) 
necrotic areas (N), vacuolar degeneration (VC), kupffer cells (K)and blood sinusoids (S) (2b mag.x400 
H&E) lymphocytic infiltration (L) and pyknotic nuclei (P). (2c mag.x400 M.Tr.) dilated central vein, (2d 
mag.x400 M.Tr.) dilated central vein with erythrocytic congestion surrounded by necrotic foci (N).
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Examination of mice spleen sections received 
1 ml/kg/bw oral administration of 70% ethanol 
for 5 days showed marked changes in the spleen 
tissue represented by expansion of red pulp due 
to venous congestion, presence of number of resi-
dent macrophages to get rid of abnormal red blo-
od cells and cellular inclusions due to the venous 
congestion (Figures 6a &6b). Dilatation in venous 
sinuse that lined with endothelial cells besides to 
necrotic foci appeared in Figures 6c and 6d.

Spleen sections of mice received oral admini-
stration of 2 ml/kg/bw of 70% ethanol revealed 
abnormal architecture of spleen tissue remarked 
by distorted lymphoid follicles (white pulp) with 
resident macrophages in the marginal zone of the 
follicles, increasing the expansion of red pulp due 
to the increasing of venous congestion in addition 
to the dilatation in the venous sinuses ( Figures 7a, 
7b & 7c), whereas, Figure 7d showed wide necro-

tic areas in the lymphoid follicle due to the dege-
neration of B and T lymphocytes.

By increasing the dose of 70% ethanol to 6ml/
kg/bw spleen sections showed very hazardous 
effects on the spleen represented by splenomegaly 
due to severe congestion that venous sinuses com-
pletely disappeared because of filling of red blood 
cells, in other side, distorted white pulp appeared 
with small sized lymph follicles surrounded by ne-
crotic areas (Figures 8a &8b).

Discussion

Ethanol, which is a weak anesthetic, is toxic for 
both humans and animals, and exerts important 
negative effects upon the liver, brain, heart, skele-
tal muscle, pancreas, hematological and immune 
systems, gastrointestinal apparatus and endocrine 
system (Rottenberg, 1992, Rodés et al.,1990 and 

Figure 3.  Liver sections treated with 2ml/kg/bw of ethanol showed more complicated alterations 
(3a mag.x400 H&E) central vein (CV) with destructed wall surrounded by necrotic areas (N) and 
lymphocytic infiltration (L). (3b mag.x400 H&E) dilated blood sinusoids (bs), pyknotic nuclei of he-
patocytes (P), necrotic foci (N). (3c mag.x400 M.Tr.) wide necrotic area(N) filled with erythrocytic 
exudates (Ex). (3d mag.x400 M.Tr.) dilated vein (V) surrounded by fibrotic layer (F).
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Figure 4.  Liver sections treated with 6ml/kg/bw of ethanol showed hazardous feathures (4a mag.x400 
H&E) necrotic area (N) , pyknotic nuclei (P) , hepatocytic degeneration (d) (4b mag. X400 H&E) 
aggregations of lymphocytes (L) (4c mag.x400 M.Tr.) collagenous fibers (F) stained blue in the tissue, 
lymphocytic infiltration (L) and blood exudates (EX). (4d mag.x400 M.Tr.) dilated central vein (CV) 
surrounded by collagenous fibers (F) and wide necrotic areas (N).

Figure 5.  Untreated spleen sections showed normal architecture (5a mag.x100 H&E) white pulp (WP) 
and red pulp (RP) (5b magx400  H&E)lymphoid follicle consists of lymphocytes (L), macrophages (M)



2450

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

Bujanda et al.,1999). Alcohol can cause liver da-
mage in the form of steatosis or fatty liver, fibrosis 
and liver cirrhosis. In general, the amount and du-
ration of alcohol abuse correlate with the presence 
and severity of liver damage, at least as regards the 
initial stage of fatty liver (Becker et al., 1996). The 
present experimental study runs in full agreement 
with the previous studies that ethanol intake exerts 
hazardous effects upon liver and spleen, moreo-
ver, the amount of ethanol received correlates with 
severity damage of liver and spleen, it was obser-
ved that liver and spleen of mice received high 
doses of 2,6 ml/kg/bw of ethanol showed severe 
damage in the tissues compared to that received 
1ml/kg/bw of ethanol.

Many studies proved that fatty changes, necrosis 
and inflammation were prominent in the livers of 
rats fed on ethanol( Gouillon et al., 2000). reported 
that Wistar rats livers exposed to 10% v/v ethanol 
for 12 weeks showed important changes in hepatic 
trabecular structure and increased hepatocytes with 

Figure 6.  Treated spleen sections with 1ml/kg/bw of ethanol showed marked changes (6a mag.x100 
H &E) expansion of red pulp (RP), shrinkage of white pulp (WP). (6b mag.x400 H &E) number of 
macrophages (6c mag.x400 M.Tr.)trabeculae (T) , dilated venous sinusoids (S) (6d mag.x400 M.Tr.) 
necrotic foci (N).

cytoplasmatic vacuoles (Brzóska et al.,2003 and Ito 
et al.,2007) . The characteristic Liver Alcoholic Dis-
order (steatosis and fibrosis is not observed when 
ethanol concentrations are low(Harrison & Burt, 
1993). In accordance with the previous results, the 
present study proved that administration of low 
doses of ethanol affected mice liver histology re-
presented by necrosis and cytoplasmic vacuoles 
in liver, but there is no fibrosis was detected in the 
liver tissue, whereas, sections treated with high do-
ses of ethanol showed accumulation of fibers that 
increased by increasing the dose, the appearance of 
fibrosis might be due to increasing of hepatocytic 
degeneration which replaced by fibrosis. Moreover, 
low doses of ethanol caused harmful effects on the 
spleen manifested by expansion of red pulp and 
increasing number of macrophages to get rid of cel-
lular inclusions as the dose increased, the expansion 
and congestion of red pulp increased whereas, the 
white pulp decreased and distorted which resulted 
in splenomegaly.
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Figure 7.  Treated spleen sections with 2ml/kg/bw revealed more changes (7a mag.x400 H &E) dis-
torted white pulp (WP), increasing number of macrophages (M), (7b mag.x400 H &E) small lymphoid 
follicle (WP), expansion of red pulp (RP) (7d mag.x400 H &E) abnormal white pulp (WP), congested 
red pulp (RP) (7d mag.x400 M.Tr.) necrotic foci (N).

Figure 8.  Treated spleen sections with 6ml/kg/bw of ethanol showed severe alterations (8a mag.x400 
H &E) severe congestion in red pulp (RP), shrunken lymphoid follicle (LF), necrosis (N) (8b mag. 
x400 H&E) distorted lymphoid follicle(LF), necrosis (N), trabeculae (T).
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Abstract

Objective: To analyze the effects of compre-
hensive interventional therapy on extremity oste-
osarcoma.

Methods: 65 cases of pathologically diagno-
sed extremity osteosarcoma were subjected to 3 
treatment stages: 1) 2 treatment courses of regio-
nal intraarterial perfusion and systemic chemothe-
rapy; 2) simultaneous low-dose regional intraar-
terial perfusion and radiotherapy; 3) 6 treatment 
courses of systemic chemotherapy. All the patients 
were followed up for 12-120 months. The cases 
were divided into 3 groups according to the sta-
ges (Group A: all three stages completed; Group 
B: the first two stages completed; Group C: only 
the first stage completed). The local tumor control 
rates, the cumulative survival rates and the medi-
an survival time of the three patient groups were 
retrospectively analyzed.

Results: The overall local control rate and local 
recurrence rate of Group A and Group B were 
84.78% and 15.22%, respectively. The 1-, 3- and 
5-year cumulative survival rates of Group A were 
100.00%, 72.36% and 51.23%, respectively, and 
those of Group B were 80.28%, 7.31% and 7.32%, 
respectively. The 1- and 2-year cumulative survival 
rates of Group C were 28.31% and 0.00%, respec-
tively. The median survival time values of the three 
groups all differed significantly (Group A and B: 
X2=27.86, P < 0.0001; Group A and C: X2= 54.05, 
P<0.0001; Group B and C: X2=17.06, P<0.0001).

Conclusions: The comprehensive interventi-
onal therapy effectively led to satisfactory local 
tumor control rates and long-term survival rates.

Key words: Osteosarcoma, radiology, inter-
vention, radiotherapy, comprehensive therapy, 
evaluation.

Introduction

The 5-year survival rate of extremity osteo-
sarcoma has been elevated from 25% to approxi-
mately 85% since the promotion of auxiliary 
chemotherapy in the 1970s[1]. Particularly, limb 
salvage surgeries have been widely applied owing 
to the increased tumor necrosis rate from 65% to 
100% after combining intraarterial perfusion[2]. 
The 2-year postoperative mortality rate of indivi-
dual chemotherapy or radiotherapy is 80% due to 
the subclinical metastasis after amputation. The 
long-term survival is most significantly affected 
by pulmonary metastasis[3]. Actually, the osteosar-
coma patients may have suffered from subclinical 
metastasis upon the first visit, which determines 
the long-term treatment efficacy.

Combining intraarterial chemotherapy with 
radiotherapy is the fundamental and primary the-
rapy [4]. However, limb salvage surgeries are li-
mited by the following issues: 1) considerable 
metastasis rate and local recurrence rate; 2) the 
inevitably disability that prevents patients from 
agreeing to surgeries[5]. 83 cases of patients who 
refused to receive surgical operations from March 
2002 to January 2012 were subjected to compre-
hensive interventional therapy, in which 65 cases 
with complete medical records were followed up 
for a long time.

Materials and Methods

Clinical data
The 65 cases who were pathologically diagno-

ses as extremity osteosarcoma aging 6-71 years 
old (median age: 19.13) consisted of 30 males and 
35 females. Position: 20 cases of femur, 20 cases 
of tibiofibula, 9 cases of pelvis, and 7 cases of hu-
merus. Enneking staging: 2 cases of stage IIA, 55 
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cases of stage IIB, and 8 cases of stage III. X-ray 
typing: 5 cases of sclerotic type, 4 cases of oste-
olytic type, and 56 cases of mixed type.

Treatment methods (3 stages)
Stage 1: 45 mg/m2 adriamycin (administered 

in 2 days) and 95 mg/m2 cisplatin (administered 
in 3 days) were intraductally perfused by femo-
ral artery intubation or inlying catheter (distal 
end of the catheter was placed above tumor blood 
supply). The drugs were perfused by a constant 
speed pump in 30 min. In the late stage, 13 pa-
tients were simultaneously intravenously admini-
stered with 10 g/m2 ifosfamide (administered in 5 
days). The treatment consisted of 2 courses with 4 
weeks of interval.

Stage 2: Radiotherapy after the enhanced sen-
sitivity by low-dose regional intraarterial perfusi-
on. The patients were irradiated by photon beam. 
Dose at the tumor position: 70-90 Gy (30-40 ti-
mes), dose at the proximal tumor position: 60 Gy 
(30 times), dose at the distal tumor position: 40 Gy 
(20 times). The irradiation consisted of 2 courses 
with 4 weeks of break. At the beginning of each 
course, 10-20 mg cisplatin and 10 mg adriamycin 
were continuously perfused by the inlying cathe-
ter for 10 days and 5 days, respectively.

Stage 3: The patients were subjected to syste-
mic chemotherapy with the combination of 
adriamycin, cisplatin and ifosfamide, or high-dose 
methopterin, or the alternated administration of 
etoposide and catharanthine.

Observation index
The patients were followed up by observing the 

changes of symptoms and signs, the recovery of 
limb functions and the side effects after treatment. 
The regional tumor control was evaluated by re-
gional angiography and X-ray plain films. The 
tumor recurrence and metastasis as well as pati-
ent survival rate were recorded. Since there are no 
uniform standards evaluating the regional tumor 
control, the control situation was assessed accor-
ding to the disappeared symptoms and signs, the 
recovered limb functions, the region angiography 
indicating tumor pathological blood vessel vanis-
hing, and the clearly defined newly formed bones 
instead of soft tissue lumps indicated by X-ray 
plain films.

Statistical analysis
The data were analyzed according to the fi-

nished stages. The cumulative survival rate at 
an indicated time was evaluated by the life table 
method, and the median survival time was evalua-
ted and the survival curves were compared by the 
Log-Rank detection. All the data were statistically 
analyzed by SPSS13.0.

Results

Treatment and follow-up
100% of the patients were followed up for 12-

120 months (from March 2002 to January 2012). 
The 65 cases were divided into three groups (Gro-
up A: 35 cases, 3 stages completed; Group B: 17 
cases, the first 2 stages completed; Group C: 13 
cases, the first stage completed).

Regional tumor control
The pains and limb functions of 46 cases un-

dergoing regional chemotherapy intervention and 
radiotherapy were mitigated and recovered, res-
pectively. The angiography and the X-ray plain 
film show that the blood transport to tumor was 
gradually deactivated. The soft tissue lumps were 
replaced with new bones, yielding sharply bordered 
bony shells that shrank during the follow-up (Figu-
re 1-5). The regional control rate and the regional 
recurrence rate were 84.78% (39/46) and 15.22% 
(7/46), respectively. In contrast, the regional focu-
ses of all patients in Group C were uncontrollable. 

Figure 1.  Osteosarcoma of the right humerus. 
The angiography exhibits active blood transport, 
and the axillary arteries were oppressed and 
interrupted soft tissue lumps. Besides, the radial 
and brachial artery pulses disappeared.



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2455

Figure 2.  The same patient as that in Figure 1. 
The follow-up examination before the second per-
fusion chemotherapy shows that the tumor blood 
supply was significantly reduced, the soft tissues 
shrank, and the brachial arteries were unclogged.

Figure 3.  X-ray plain film of the patient who had 
been followed up for 12 months after regional in-
tervention + radiotherapy. The soft tissue lumps 
were replaced with new bones, yielding sharply 
bordered bony shells.

Figure 4.  The same patient as that in Figure 3. X-
ray plain film of the patient who had been followed 
up for 24 months. The bony shells shrank.

Figure 5.  The same patient as that in Figure 
3. X-ray plain film of the patient who had been 
followed up for 36 months. The bony shells 
shrank continuously.

Survival
The 1-, 3- and 5-year cumulative survival rates 

of Group A were 100.00%, 72.36% and 51.23%, 
respectively, and those of Group B were 80.28%, 
7.31% and 7.32%, respectively. The 1- and 2-year 
cumulative survival rates of Group C were 28.31% 
and 0.00%, respectively. The median survival time 
values of the three groups all differed significantly 



2456

HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H

(Group A and B: X2=27.86, P < 0.0001; Group 
A and C: X2= 54.05, P<0.0001; Group B and C: 
X2=17.06, P<0.0001) (Figure 6). 

Figure 6.  Survival curves of the 3 groups of pa-
tients undergoing comprehensive interventional 
therapy.

Complications
5 cases of early-stage arterial inlying catheter 

induced vascular intima injuries and thrombem-
bolia. 13 cases of perfusion chemotherapy and 3 
cases of tumor blood supply thrombembolia led 
to regional chemical dermatitis and regional skin 
ulcer necrosis, respectively. Long-term follow up, 
tumor-involving osteoepiphysis or joints, or cea-
sed growth of adolescent osteoepiphysis after ra-
diotherapy led to lameness and amyotrophy. The 
10 cases of incomplete fracture owing to sterile 
necrosis did not recur in the follow up. 2 cases 
were developed into chronic osteomyelitis, which 
were subjected to amputation after 10 years of 
follow-up. The pathological examination did not 
indicate any tumor cells.

Discussion

Objective of comprehensive interventional 
therapy of extremity osteosarcoma
Extremity osteosarcoma patients are mainly be-

ing treated with surgeries, which have been assisted 
with chemotherapy to boost the survival rate and 
limb functions. Especially, the histopathological 

tumor necrosis rate has reached up to 65%-100% 
owing to the intraarterial chemotherapy[6]. Combi-
ning intraarterial chemotherapy with radiotherapy 
is the fundamental and primary therapy nowadays. 
Nevertheless, limb salvage surgeries are limited by 
the following issues: 1) considerable metastasis rate 
and local recurrence rate; 2) the inevitably disabi-
lity that prevents patients from agreeing to surge-
ries[7]. Thus, we attempted to treat the patients with 
comprehensive interventional therapy since 2002, 
aiming to find out a possible therapy that is readily 
acceptable and is able to prolong the survival time 
and improve the quality of life.

Long-term treatment efficacy
Regional status
7 IIB stage cases in Group A and B recurred, 

accounting for 15.22%. The other 39 cases were 
well controlled continuously. The recurrence rates 
of the patients receiving preoperative and posto-
perative chemotherapy after limb salvage ranged 
between 15%-25%, which may be associated with 
clinical staging and drug sensitivity, etc.[8, 9]. In this 
study, 1 case that recurred was subjected to ampu-
tation, and the pathological examination suggests 
only a small amount of tumor cells at bone edges. 
We hold that comprehensive interventional therapy 
and limb salvage are competitive in the regional tu-
mor treatment. However, the unsatisfactory effects 
of this method on osteolytic type and/or patholo-
gical fracture patients require amputation. Of the 4 
osteolytic type patients in Group C, 2 cases were 
further developed into joint effusion, infection and 
cachexia. The other 2 cases that were improved cli-
nically suffered from increasingly aggravated pat-
hological fracture.

Survival
The median survival time values of the three gro-

ups differed significantly (Group A: 47.31 months; 
Group B: 22.06 months; Group C: 7.95 months; 
P<0.0001). The 1-, 3-, 5- and 10-year cumulative 
survival rates of Group A were 100.00%, 72.36%, 
51.23% and 11.98%, respectively, and the 1-, 3-, 
5- and 6-year cumulative survival rates of Group 
B were 80.28%, 7.31%, 7.32% and 0.00%, respec-
tively. The 1- and 2-year cumulative survival rates 
of Group C were 28.31% and 0.00%, respectively. 
It has been previously reported that the 5-year sur-
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vival rates ranged between 13%-85% owing to the 
different sensitivities to chemotherapy drugs[10, 11]. 
The 5-year survival rate of Group A who had un-
dergone all treatment stages was 52.23%, indica-
ting that comprehensive interventional therapy is 
of long-term effects.

Factors influencing the long-term survival
Pulmonary metastasis mainly contributes to 

the failure of 40% of long-term survival[12-14]. The 
5-year and 3-year metastasis mortality rates of 
Group A and Group B were 42.86% (15/35) and 
88.24% (15/17) respectively, suggesting that the 
difference between the two groups was dominated 
by the systemic chemotherapy. Although Group 
A had been subjected to systemic chemotherapy, 
the inadequate experience and the insufficient 
dose and intensity of chemotherapy drugs resulted 
in approximately 24% metastasis-relating death 
annually within 3-10 years. It has been reported 
that 80% of the osteosarcoma patients suffered 
from pulmonary metastasis as well. In this study, 
4 cases and 7 cases had suffered from pulmonary 
metastasis as soon as they visited the doctor and in 
their 1st and 2nd stages, respectively. Hence, the 
long-term treatment efficacy is predominated by 
devastating the early-stage subclinical metastasi-
zed focuses. The survival rates of 13 patients co-
uld be further elevated by combining the regional 
arterial chemotherapy with intravenous one. The 
gene expression studies on osteosarcoma in recent 
years have revealed the factors relevant to progno-
sis. The long-term survival rate of osteosarcoma 
can be increased by non-cross-resistant drugs and 
reverse-coding genetic drugs[15-18].
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Abstract

Backround: In recent years there has been an 
extensive research on the effect of exercise upon 
the oxidative stress and the anti-oxidant capacity. 
Most of these studies emphasize that the physical 
activity promotes the oxidative stress by increa-
sing the free radical concentration in various ti-
ssues and affects the antioxidant defense mecha-
nism. The increase in oxygen free radicals was 
reported to cause protein, fat and DNA damage.

Purpose: This study was carried out to test the 
hypothesis that different types of exercise (aero-
bic and anaerobic) would have a different effect 
on the MDA, SOD and GSH values of young elite 
swimmers. 

Method & materials: The study was participa-
ted by 24 elite woman swimmers with ages of 18-21 
years, heights of 161-170 cm, body weights of 61-
64 kg and Body Mass Index (BMI) 21-23 kg/m2. 

Results: It was observed that the single anaero-
bic swimming exercise caused a statistically signi-
ficant increase in MDA concentration and a stati-
stically significant decrease in GSH and SOD acti-
vities. At the end of the study after six week it was 
observed that the MDA values of AG swimmers 
showed a statistically significant decrease and the-
ir GSH and SOD activities showed a statistically 
significant increase.

Conclusion: In this study it was also found that 
the anaerobic swimming exercise increased the 
MDA and decreased the SOD and GSH enzyme 
activity. The effect of the aerobic exercise was fo-
und to be opposite. The MDA concentration decre-
ased and the SOD and GSH activities increased.

Key words: Swimming, oxidant, aerobic, su-
peroxide dismutase.

Introduction

Swimming is one of the most common sports 
performed on both physical activity and competiti-
ve basis all over the world. There are four different 
swimming styles as a competitive sport namely 
freestyle, breaststroke, butterfly and backstroke. 
The energy needed during the swimming activity 
is provided by two different ways. The first one 
is through the anaerobic, phosphocreatine (PC) 
or glycolysis and the second way is the electron 
transfer system from the aerobic mechanism (1). 
There are some studies in the literature reporting 
that the swimming exercise increases to oxidati-
ve stress and decreases the antioxidant capacity in 
both to children and the young people (1,2). In re-
cent years there has been an extensive research on 
the effect of exercise upon the oxidative stress and 
the anti-oxidant capacity (3-6). Most of these stu-
dies emphasize that the physical activity promotes 
the oxidative stress by increasing the free radical 
concentration in various tissues and affects the 
antioxidant defense mechanism (7-11). The incre-
ase in oxygen free radicals was reported to cau-
se protein, fat and DNA damage (12,13). It was 
also emphasized that acute exercise increases the 
malondialdehyde (MDA) concentration (14,15) 

and decreases the activity of anti-oxidant enzyme 
such as glutathione (GSH) and superoxide dismu-
tase (SOD, 16-19). On the other hand there are 
numerous studies reported that the regular aero-
bic exercise decreases MDA values (20,21) and 
increases the GSH and SOD activity (22-24).This 
study was carried out to test the hypothesis that 
different types of exercise (aerobic and anaerobic) 
would have a different effect on the MDA, SOD 
and GSH values of young elite swimmers. 

The effect of aerobic and anaerobic swimming 
exercises on mda, sod and gsh levels of elite 
swimmers 
M. Emin Kafkas1, Armagan Sahin Kafkas2, Aysun Bay Karabulut3, Muhsin Hazar4, Seyfi Savas4
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Materials and Method

Participants
The study was participated by 24 elite female 

swimmers with the age of 18-21 years who had been 
doing swimming in last five years. The participants 
were adequately briefed about risks and importance 
of the study and all the participants signed a con-
sent form prior to the study. The study was also ap-
proved by the ethical committee of Inonu Univer-
sity (Protocol No: 2010/125). The participants were 
chosen according to the following criteria a being a 
non-smoker and non-drinker b) having no apparent 
health defect c) using no medication or antioxidant 
supplementation such as vitamins and (d) having 
no skeletal muscle disease. The participants were 
arbitrarily divided into three groups as follows: a) 
Control group (CG, n=8), (b) aerobic group (AG, 
n=8) and (c) anaerobic group (ANG, n=8).

Exercise protocol 
Aerobic exercises: these are 2-3 minutes ex-

ercises which are based upon the reaction where 
glycogen is converted into energy by a charge 
(electron) transfer reaction. Anaerobic exercises 
on the other hand take 2 minutes or less where en-
ergy is supplied by PC, Gylocolysis or LA. In this 
context the group ANG was subjected to 50 meter 
freestyle swimming (30s) while the group AG had 
to swim 800m (12 minute) for six weeks and three 
days a week (Tuesday, Thursday and Saturday)

Collecting the blood samples
There were 10 cc venous blood samples taken 

from the left arms of the participants at sublime 
(sitting) position using syringes with plastic tips 
before and after the experiments. The samples 
were immediately centrifuged and kept at the deep 
freeze a -80°C until the final analysis. 

The determination of the biochemical 
parameters
The level of MDA a product of the lipid per-

oxidation was measured spectrophotometrically 
by the absorption of the pink-red color at 532 
nm formed as result of the reaction with TBA at 
95oC. Plasma MDA level was measured by the 
use of Uchiyama and Mihara method (25) The 
sample absorbance was first multiplied with a di-
lution factor of 10 and then with a factor obtained 

from the standard graph which gave the amount 
of MDA in nmol/l. GSH determination was made 
spectrophotometricaly by monitoring the peak at 
410 nm corresponding to the product formed by 
the reaction of the Elman reagent with sulphydrile 
groups using the method developed by Fairbanks 
and Klee (26). Then the absorbance of the samples 
was multiplied by the factor obtained from which 
give the activity of GSH in µmol/l. Total (Cu–
Zn and Mn) SOD (EC 1.15.1.1) determination 
is based upon the conversion of the super oxide 
radicals generated by xsantine oxidase into H2O2 
which reduces nitroblue tetrazolium (NBT) into a 
blue colored formazan which gives an absorbance 
peak at 560 nm (27). The data are given in U/l. 

All the statistical data are given as mean ± Sd 
I this study. The data analyses we started with the 
homogeneity test. Since the data do not show a ho-
mogeneous distribution the statistical significance 
levels of the pre and post- exercise values were 
determined by “Two Related Samples Tests”. All 
the statistical analysis were carried out with 17.0 
SPSS (Statistical Package for Social Science, 
SPSS Inc.) software. 

Results

The study was participated by 24 elite woman 
swimmers with ages of 18-21 years, heights of 
161-170 cm, body weights of 61-64 kg and Body 
Mass Index (BMI) 21-23 kg/m2 (Table 1). There 
are no statistical differences between any groups 
as regards to these parameters.

The pre and post exercise MDA, GSH and 
SOD parameters of ANG swimmers showed a sta-
tistically significant differences (p<0.01). CG and 
AG swimmers on the other hand showed no stati-
cally significant difference in these biochemical 
parameters before and after the exercise (p>0.01). 

However the MDA values of ANG swimmer 
showed a statistically significant increase and their 
GSH and SOD a statistically significant decrease 
after the exercise (Table 2). 

When we examine the pre and post exercise 
values of the MDA values of the participants we 
observe that there was a statistically significant in-
crease in ANG swimmers (p=.000) and there were 
no such changes CG and AG swimmers (p=.250 
and p=.843 respectively). This was the case for 
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both GSH and SOD values which showed sta-
tistically significant decrease in ANG swimmers 
(p=.000). However both CG and AG swimmers 
showed no statistically significant changes in nei-
ther GSH (p=.719 and p=.503 respectively) nor 
SOD (p=.914 and p=.741 respectively) activities. 

After six weeks there was a statistically signifi-
cant increase in MDA values of ANG swimmers 

(p=.031) while there was a statistically significant 
decrease in the corresponding values of AG swim-
mers (p=.037) six weeks after the exercises. The 
same trend was reverse for GSH enzyme activity. It 
showed a statistically significant decrease in ANG 
swimmers (p=.021) and statistically significant in-
crease for AG swimmer (p=.014) after six weeks of 
exercise. The very same trend was the case for SOD 

Table 1.  Some physical parameters of the participants
Parameters

(n=8)
CG ANG AG

 X±Sd  X±Sd X±Sd
Age (years) 19.54±2.52 20.05±2.80 20.20±2.10
Height (cm) 164.50±6.60 166.15±5.80 165.80±4.40
Body weight (kg) 60.25±4.63 61.10±3.95 59.50±4.80
Body mass index(BMI, kg/m2) 22.45±1.25 22.00±1.69 22.10±1.10

Table 2.  Pre- and Post-exercise MDA, GSH and SOD analyses

Parameters n
CG

X±Sd p
ANG
X±Sd p

AG
X±Sd p

8 8 8

MDA (nmol/l) Pre-test 25.034.17± .843 26.903.10± .000* 24.704.00± .250Post-test 25.265.98± 31.654.50± 25.324.32±

GSH (µmol/l) Pre-test 1.39±.071 .719 1.40±.069 .000* 1.56±.074 .503Post-test 1.41±.063 1.16±.075 1.50±.082

SOD (U/l) Pre-test 1.81±.084 .914 1.38±.078 .000* 1.72±.067 .741Post-test 1.82±.087 1.20±.082 1.75±.062

Table 3.  Pre-test and MDA, GSH and SOD Analyses after six weeks

Parameters n
CG

X±Sd p
ANG
X±Sd p

AG
X±Sd p

8 8 8

MDA (nmol/l) Pre-test 24.80±5.72 .785 25.42±4.05 .031* 25.12±3.75 .037*Post-test 25.43±5.13 30.90±3.85 22.45±4.23

GSH (µmol/l) Pre-test 1.45±.085 .542 1.46±.074 .021* 1.51±.069 .014*Post-test 1.49±.073 1.05±.081 1.80±.049

SOD (U/l) Pre-test 1.73±.076 .953 1.41±.064 .017* 1.68±.067 .019*Post-test 1.74±.082 1.12±.052 1.96±.054

Table 4.  MDA, GSH and SOD 1st and 2nd Pre-test comparison

Parameters n
CG

X±Sd p
ANG
X±Sd P

AG
X±Sd p

8 8 8

MDA (nmol/l) 1st. Pre-test 25.03±4.17 .812 26.90±3.10 .162 24.70±4.00 .8302nd. Pre-test 24.80±5.72 25.42±4.05 25.12±3.75

GSH (µmol/l) 1st. Pre-test 1.39±.071 .417 1.40±.069 .420 1.56±.074 .6902nd. Pre-test 1.45±.085 1.46±.074 1.51±.069

SOD (U/l) 1st. Pre-test 1.81±.084 .281 1.38±.078 .784 1.72±.067 .8312nd. Pre-test 1.73±.076 1.41±.064 1.68±.067
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values. According to that there was a statistically 
significant decrease in the SOD values of ANG 
swimmers (p=.017) and there was a statistically 
significant increase in the corresponding values of 
AG swimmers after six weeks of exercise (p=.019). 
In CG swimmers there was not any statistically sig-
nificant change in any of these parameters. 

It was observed that there was no statistically 
significant difference between the pre test values 
taken at the first and the sixth week of the study in 
MDA, GSH and SOD parameters in none of the 
groups (p>0.05) 

There was a statistically significant difference 
between the MDA values of AG swimmers re-
corded after the first training at the first week and 
the final training at the sixth weeks (p=.004). The 
GSH and SOD enzyme activities of AG swimmers 
were observed to show statistically significant in-
crease after six weeks compared with the first post 
exercise values (p=.000, p=.013 respectively). 
However there was no statistically significant dif-
ference between the corresponding values of both 
the CG and ANG swimmers. 

Discussion

In this study where the effect of aerobic and 
anaerobic swimming exercises upon MDA, GSH 
and SOD parameters were investigated. It was ob-
served that the single anaerobic swimming exercise 
caused a statistically significant increase in MDA 
concentration and a statistically significant decrease 
in GSH and SOD activities. On the other hand the 
application of single aerobic exercise was found to 
cause no statistically significant change in either 
MDA concentration or GSH and SOD activities. At 
the end of the study after six week it was observed 

that the MDA values of AG swimmers showed a 
statistically significant decrease and their GSH and 
SOD activities showed a statistically significant 
increase. However in ANG swimmers the plasma 
MDA values had a statistically significant increase 
while their GSH and SOD values had a statistically 
significant decrease in the same period. 

The comparison of the pre and post exercise val-
ues of all the groups showed that especially in AG 
swimmers there was a statistically significant differ-
ence MDA, GSH and SOD values after the exercise. 
There were no statistically significant changes in the 
corresponding values of CG and ANG swimmers. 

MDA is a marker which shows the free radical 
activity in lipid peroxidation and cell membranes 
(28,29). The excess generation of free radicals in 
muscles as result of strenuous exercise causes oxi-
dative damage (30). There are numerous articles 
in the literature which report that acute exercises 
increase the MDA value. It was reported that acute 
exercise (14), exhaustive cycling exercise (15), 
submaximal exercise (31) and medium intensity 
anaerobic exercise (32) increased the MDA value. 
These results are parallel with the results observed 
in this study in the MDA values of ANG swim-
mers. However there is no consensus on the ef-
fect of single anaerobic exercise, since there are 
articles reporting that it did not change (20,34) or 
decreased (35,36) the MDA values. 

In the current study it was observed that the 
MDA value of AG swimmers showed a decre-
ase after six weeks of exercise. This outcome is 
in good accordance with the studies of Miyazaki 
et.al, (21) and Leaf et.al, (20) where they repor-
ted that regular aerobic exercise decreased MDA 
values. Both the literature data and the results of 
this study showed that aerobic exercises are much 

Table 5.  MDA, GSH and SOD 1st and 2nd Post-test comparison 

Parameters n
CG

X±Sd p
ANG
X±Sd p

AG
X±Sd p

8 8 8

MDA (nmol/l) 1st Post-test 25.26±5.98 .904 31.65±4.50 .826 25.32±4.32 .004*2nd Post-test 25.43±5.13 30.90±3.85 22.45±4.23

GSH (µmol/l) 1st Post-test 1.41±.063 .210 1.16±.075 .097 1.50±.082 .000*2nd Post-test 1.49±.073 1.05±.081 1.80±.049

SOD (U/l) 1st Post-test 1.82±.087 .052 1.20±.082 .174 1.75±.062 .013*2nd Post-test 1.74±.082 1.12±.052 1.96±.054
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beneficial on the skeleton muscles than the anae-
robic exercises. 

The antioxidant defense mechanism starts to 
generate enzymatic antioxidants such as GSH and 
SOD in order to prevent the destructive effect of 
excess free radical formation (24,37). Deminice 
et.al, (38) reported that the acute endurance exercise 
and Berzosa et.al, (17) claimed that the anaerobic 
cycling exercise or single exercises decreased GSH 
enzyme activity. These results are in compliance 
with our findings. In this study it was found that the 
anaerobic exercises applied to the ANG swimmers 
for six weeks caused a statistically significant de-
crease in GSH value. On the other hand the appli-
cation of aerobic exercise to the AG swimmers for 
the same period caused a statistically significant 
increase in GSH activity. These results are parallel 
with some studies in the literature (19,23,24). The 
enzymatic SOD activity of ANG swimmers also 
displayed a statistically significant decrease after six 
week of anaerobic exercise. Shin et.al, (16) reported 
that there was a marked decrease in the SOD acti-
vity after the application of 6-week anaerobic pro-
gram. Similarly Karabulut et.al, (39) and Berzosa 
et.al, (17) respectively reported that the single acute 
and anaerobic cycling exercise decreased the SOD 
activity by a statistically significant extent. On the 
other hand the six week aerobic swimming exercise 
resulted in a statistically significant increase in SOD 
enzyme activity. These results are in good accordan-
ce with some of the literature data (22-24). 

In conclusion there is a consensus in the lite-
rature on the fact that acute anaerobic exercises 
adversely affect the MDA, GSH and SOD valu-
es. But the beneficial effects of the regular aerobic 
exercises have been mentioned in many studies. 
In this study it was also found that the anaerobic 
swimming exercise increased the MDA and decre-
ased the SOD and GSH enzyme activity. The effect 
of the aerobic exercise was found to be opposite. 
The MDA concentration decreased and the SOD 
and GSH activities increased. However the studies 
related to swimming exercises is limited and there 
is urgent need of further studies in this area.
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Abstract

The objective of the paper was to evaluate the 
survival of patients with laringeal cancer in Nisha-
va District. 

Methods: Published data from the Population 
Cancer Register of Serbia for the period 1999 to 
2008. were used. Age-standardized incidence and 
mortality rates were calculated, according to the 
standard World population. The survival patterns 
were estimated by Kaplan-Meier method and the 
long rank test was applied to test the differences in 
survival. Cox hazard model was also used.

Results: In the observed period, the avera-
ge annual-standardized incidence rate was 75.39 
(145.77 in males and 11.16 in females). The ave-
rage annual-standardized mortality rate was 15.14 
(29.67 in males and 0.17 in females). The majority 
of patients were male (93% vs 7%). The average 
age of patients was similar (men: 61.7±10.97 vs 
women: 61.8±12.3). In 204 (80.3%) patients the hi-
stological type of cancer was squamous cell carci-
noma. The survival rate after first year was 70.2%, 
after second 55.2%, after third 51.3% and after 
fourth year the survival rate was 47.6%. The 5-year 
survival rate was 38.4%. The mean observed sur-
vival time was 35.1(95%; 31.876-38.369) months 
and median was 40.8(95%, 23.054-58.546).

Conclusion: An increasing incidence and mor-
tality trend was found among patients with la-
ringeal cancer in population of Nishava District. 
Laringeal cancer is curable disease but survival is 
lower than in countries in surounding because of 
high degree of cancer and decrease possibilities 
for curable therapy.

Key words: Incidence, laringeal cancer, mor-
tality, survival.

Introduction

Laryngeal cancer is the second most common 
malignancy of head and neck (1). Increasing inci-
dence trends are seen in Central and Eastern Euro-
pe and in the most developing countries, while in 
North America and Western Europe the incidence 
and mortality have either leveled off or are decre-
asing (2). 

Among females, increasing incidence has been 
reported from Canada, Italy, Denmark, United Sta-
tes and Australia (3). Mortality rates from this can-
cer is particularity high among males from Eastern 
and Southern Europe. South America (Southern 
Brazil, Uruguay and Argentina) shows the highest 
mortality rates in males, worldwide (3). 

Mortality due to this cancer is very rare among 
females, accounting for only 0.4% of all deaths 
due to cancer around the world (4). 

In Serbia laringeal cancers account for 3.7% in 
overall new diagnosed cancers in males and for 
0.5% in women. Laringeal cancers account for 
0.6% in men and 0.1% in femalesof all deaths by 
cancer (4).

According to data from developed countries, 
the prognosis for all patients with laryngeal can-
cer has remained unchanged since the mid-1970s, 
with a relative survival rate of 60-65% after five 
years, for all stages and all forms of treatment (4). 

The aim of the paper was to evaluate laringe-
al cancer trends and five year survival rate among 
patients in the Nishava District.

Methods

The data were obtained from the Population 
Based Cancer Register of Serbia. The study period 
was 1999 to 2008. The survival was study consi-
sted of all the cases registerd under the clinical di-

Epidemiological characteristics and survival of 
laringeal cancer in the population of the Nishava 
District
Rancic Natasa1,2, Velickovic Z.1,2, Kostic M.2, Zivkovic V.1
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agnosis codes 320 to 329 over the period January 
the first 2004 to 31 th December 2008. According 
to the International Classification of Diseasess 10th 
revision (ICD-10).

Crude incidence and mortality rates were calcu-
lated per 100.000 inhabitans (estemited Census). 
Standardization was performed by direct method 
of standardization, with the World population as 
the standard (5). Incidence and mortality trends 
were described in general for male and female po-
pulation for the entire observed period, based on 
age-standardized incidence and mortality rates. 

The survival patterns were estimated by Ka-
plan-Meier method and the long rank test was 
applied to test the differences. The Cox proporti-
onal hazards regression model was also applied. 

Results

During the period 1999-2008 a total number of 
440 cases of laringeal cancer was registered. A to-
tal of 401 (91.1%) were male and 39 (8.2%) cases 
occurred in female.

1. Incidence trend of laringeal cancer in 
male and female in Nishava District in the 
period from 1999 to 2008
According to the data in chart 1 a steady incre-

asing incidence trend was observed in both male 
and female in the study period. 

An increasing incidence trend of laringeal can-
cer in mele based on the standardized incidence 
rates was registered. The lowest age-standardized 
incidence rate in male 7,14/100 000 was in 2000 
and the highest one was 15,46/100 000 in 2007.

During the period of observation the incidence 
trend in males was higher compared with the fe-
males (Chart 1).

Chart 1. Incidence trend of laringeal cancer in male 
and female in the Nishava District in 1999 to 2008

Value of incidence trend in male: Y= 0,5565x + 
9,422 R2= 0,4554

There was an increasing linear incidence trend 
of laringeal trend of laringeal cancer in female, too. 

Value of incidence trend in female: Y=0,1426x 
+ 0,3807, R2=0,3347

The lower standardized incidence rate was 
0,38/100 000 (2002) and the highest was 2,53/100 
000 in 2003. In this study the overall male to fe-
male ratio was 13 : 1. 

Mortality trend of laringeal cancer by gender in 
the period 1999-2008 is in the Chart 2.

2. Mortality trend of laringeal cancer in 
males and females in the Nishava District in 
the period from 1999 to 2008
During the entire period of observation a total 

number of 189 deaths of laringeal cancer were re-
gistered, 176 (93.1 %) in male and 13 (6.9%) in 
female.

Chart 2.  Mortality trend of laringeal cancer in 
male and female in the Nishava District in the 
period from 1999 to 2008

Value of mortality trend: Y= 0,5238x +1,3333, 
R2= 0,4394

Value of mortality trend: Y=0,0143x + 0,3663, 
R2= 0,0558

There was an increasing mortality trend in ma-
les and in females mortality trend stagnants. Rapid 
increase of mortality rates was recorded in men in 
2003 and 2006. 

Dieing among females of laringeal cancer was 
not recorded in several years (2001,1003, 2005, 
2007).

3. Descriptive characteristics of studied 
patients
During the period 2004-2008, there were 254 

cases of laringeal cancer (230 male and 24 fe-
male). The average age of males was 61.7±10.97 
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(range 34-86) and of females 61.8±12.3 (36-86). 
109 patients died. 

Among patients who died from the laringeal can-
cer in the period 2004 to 2008 there were 140 (54.3%) 
younger than 64 and other 114 (45.7%) were older 
than 65. In 204 (80.3%) patients the histological fin-
ding was squamous cell carcinoma (SCS). 

Of the 254 evaluable patients, two thirds had a 
glottic cancer while approximately one-third of the 
cancers were supra or subglottic. Descriptive cha-
racteristics of the patients are showed in table 1.

4. Survival rates of laringeal cancer
The survival rate of patients with the laringeal 

cancer by months is in the Chart 3.

Chart 3.  5-year survival of laringeal cancer in 
the Nishava District

*Estimation is limited to the largest survival 
time if it is censored.

During the first year after the diagnosis, the 
survival rate was 70.2%, after second 55.2%, af-
ter third 51.3% and after fourth year the survival 
rate was 47.6%. The overall 5-year survival rate 
was 38.4%. The mean observed survival was 
35.1(95%; 31.876-38.369) months and median 
was 40.8(95%, 23.054-58.546).

The results of Cox regression analysis are 
shown in table 2.

Analisys by gender
According to the data in table 2, males were 

died significantly more compared with females. 
Hazard ratio showed that men had about 1,14 ti-
mes higher risk of dieing from the laringeal cancer 
than females.

Analisys by age
There wasn’t statistically significant between 

males and females, but hazard ratio showed that 
patients older than 65 years of age had about 1,025 
higher risk of dieing compared with patients who 
were younger than 65, (table 2).

Table 1.  Descriptive characteristics of patients with laringeal cancer from Nishava District in the pe-
riod 2004-2008

Characteristics Number/Percent Average age
Males 256 (93%) 61.7±10.97 (range 34-86)
Females 19 (7%) 61.8±12.3 (range 36-86)
< 65 years of age 140 (54.3%)
> 65 years of age 117 (45.7%)

Pathohistological type of cancer 204 (80.3%) 
squamous cell carcinoma

Localization 2/3 of all cancer were glottic and other 1/3 
were supra or subglottic cancers

Table 2.  Risk factors in Cox regression analysis (SPSS)
Variables B SE Wald df Sig. Exp(B) Lower Upper

Gender 0,131 0,369 0,126 1 0,723 1,14 0,553 2,348
Prime localization -0,147 0,247 0,356 1 0,551 0,863 0,532 1,4
Patohyst. type -0,319 0,249 1,64 1 0,2 0,727 0,446 1,185
Age 0,025 0,009 8,088 1 0,004 1,025 1,008 1,043
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Discussion

The data from this paper showed a steady 
increasing incidence trend of laringeal cancer in 
both males and females in the Nishava District. A 
greater increase of incidence was observed in ma-
les than in females. 

There was an increase mortality trend in males 
and in females mortality trend stagnates. Accor-
ding to the presented results, laringeal cancer mor-
tality in females in the Nishava District is substan-
tially lower in females than in males. The changes 
over time in time trends of laringeal cancer betwe-
en males and females could partly explaned by 
difference in distribution of the main risk factors, 
tobacco smocking and alcohol consumption.

The incidence rate was nearly three times 
higher in the Central Serbia and in the Nishava 
District compared with the same rate in males and 
females worldwide. In females the incidence rate 
was higher about 4,7 times more compared with 
the ASR (W) in females worldwide. 

Laryngeal cancer is generally uncommon in 
males and very rare in females (2). Laryngeal can-
cer is the eleventh most common form of cancer 
among males worldwide (1). In the Central Serbia, 
laringeal cancer was the sixth most common can-
cer in males (5). 

In view of it’s incidence in 2008 laringeal 
cancer ranked sixth place in males in the Nisha-
va District accounting for 3.7% of all malignant 
neoplasms. It accounts for 0.6% of all malignant 
neoplasms in females (5). In Brasil it accounts for 
3.8% in males and 0.6% in females of all deaths 
by cancer (4).

According to the data from Globocan the ASR 
(W) for males in 2008 was 4.1 and for females 0,6. 
The same rate among males in the Central Serbia 
was 13.5 and in the Nishava District the rate was 
higher, and it′s value was 14.5. In the same year, 
ASR (W) in females in the Central Serbia was 1.4 
and it was slightly lower in females in Nishava 
District (1.2). 

After a steady increase since the 1950s, laryn-
geal cancer mortality had tended to level off since 
the early 1980s in men from most European coun-
tries (3). Age-standardized mortality rate in men 
in Central Serbia was 5.9 and in Nishava District 
the age-standardized mortality rate in males was 

5.2. In females age-standardized mortality rate 
was 0.5, and in Nishava District it was 0.1 (5). 
Mortality of males from laringeal cancer was 2.2. 
and mortality of females was 0.3.

According to the presented results the avera-
ge age of the studied patients was similar males: 
61.7±10.97 and females: 61.8±12.3. 

The disease is predominantly found in patients 
aged from 50 to 70 years, although in developing 
countries many cases are diagnosed in individuals 
in their fifth decade of life. 

The majority of the patients in this study were 
male (93% vs 7%). Dechaphunkul (2011), also 
find out that 92.3% of patients were male (1). Ra-
itiola (2000) showed similar data, there were 95% 
of male and only 5% female. 

In this study males suffered from laringeal can-
cer 13 times more than females. The overall sex 
ratio was 13: 1. Worlwide, it’s values varies beteen 
4: 1 to 20: 1 (4) with increasing proportion of fe-
male a common finding (7).

According to the case-control study done by 
Arsenijevic and all. (2010), 91% of the patients 
with laringeal cancer were males who were 60 ye-
ars old in average.

In a case-control study conducted in the Me-
tropolitan Region of Sao Paulo, between January 
1999 and December 2001, 63% of the laryngeal 
cancer cases occurred in the age group from 50 to 
70 years (4).

The patients from this study was younger in 
average than patients from other studies. The me-
dian age of the patients from Finland was 64 years 
(9). According to our findings 80.3% of all studied 
patients the histological finding was SCS and it is 
less than in the literature. For example, Raitiola 
(2000) showed that 98% of all patients in their stu-
dy had SC laringeal cancer (9).

According to data from developed countries, 
the prognosis for all patients with laryngeal can-
cer has remained unchanged since the mid-1970s, 
with a relative survival rate of 60-65% after five 
years, for all stages and all forms of treatment (6). 

According to the presented results there were 
54.3% patients younger than 64 who died from 
laringeal cancer and other 45.7% were older than 
65. Piccirilo et al. (2001) found about 66% of the 
people who had laringeal cancer older than 60 ye-
ars of age. 
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In 1994, the majority of laringeal cancer in En-
gland and Wales was recorded as occurring in the 
area of the glottis, followed by the supraglottis, 
with a small proportion in the subglottis and 
laryngeal cartilages. A large proportion remained 
unspecified (11).

In this study, 204 (80.3%) patients the histolo-
gical finding was SCC and it accounts for more 
than 90%. Squamous cancer was by far the most 
common histology (94.1% in Ontario OCR, 94.6% 
in SEER), (9,10).

The overall improvement in the prognosis was 
seen in Europe from 1978 to 1989, where the five-
year survival increased from 58% to 63% (6-9).

In the period 2003-2007, in the United King-
dom, one-year survival rate for laringeal cancer 
was 85% and five-year survival rate was 66% (11).

Survival has decreased among patients with 
laryngeal cancer during the past 2 decades in the 
United States and during this same period, there 
has been an increase in the nonsurgical treatment 
of laryngeal cancer (12)

In a study in India, the five-year relative sur-
vival rate was 58.3% for glottic laryngeal cancer 
cases and 31.4% for supraglottic laryngeal tumor 
cases (1).

Five-year survival from laringeal cancer is over 
60% in both males and females from Europe (13). 
For patients with glottic carcinoma diagnosed 
in 1993–1997 the relative five year survival was 
87% (14). Five-year survival from glottic larin-
geal cancer is 81% (9). According to the data of 
the National Cancer Data Base, based on patients 
diagnosed from 1998-1999. which were published 
in the AJCC staging manual the survival rates for 
glottis are: 90%, 74%, 56%, 44%.

Robbins conducted a study of disease-free sur-
vival among males and females with laryngeal 
cancer and did not find any significant survival 
differences between men and women with regard 
to local and regional tumor control (22).

Survival rates are lower in developing coun-
tries than in developed countries (4). In a study 
in India, the five-year relative survival rates were 
58.3% for glottic laryngeal cancer cases and 
31.4% for supraglottic laryngeal tumor cases. The 
five-year observed survival was 53.1% for those 
with localized cancer and 17.8% for patients with 
regional extension (23).

Conclusion

An increasing incidence and mortality trend 
was found among patients with laringeal cancer in 
population of the Nishava District. The five-year 
survival rate was 38.4%. Male gender and adva-
ced age were associated with significanty reduced 
survival. Earlier diagnosis and better adoption of 
integration therapeutic schemes may also have fa-
vorably influenced laryngeal cancer survival rates 
and consequently mortality trends. 
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Abstract

Objective: To investigate the changing trend, 
degree and impact factors of women’s psycholo-
gical status before and after hysterectomy.

Methods: The psychological status of 98 wo-
men who received hysterectomy was investigated 
with prospective study method at the time of ad-
mission and 3 months after hysterectomy.

Results: The results of psychological self-asse-
ssment scores showed that the postoperative scales 
of BDI, HAMD and SCL-90 (except paranoid fac-
tor) were significantly lower than the preoperative 
ones. The morbidity of moderate and severe depre-
ssion was decreased from preoperative 48.98 % to 
13.54%. The changes of SCL-90 were varied among 
different age groups. The scales of postoperative BDI 
and HAMD were significantly positively correlative 
to preoperative scales; before hysterectomy, HAMD 
scales were negatively correlated to women’s educa-
tional level, but positively correlated to chief com-
plaints. However, after hysterectomy, HAMD scales 
were related positively to parity and medical compli-
cations, but negatively related to patients’ age.

Conclusion: Hysterectomy is conducive to 
the physical and mental health of patients; peri-
operative depression often occurs in young and 
less-educated women with multiple parities and 
complaining of dysmenorrhea and/ or menorrha-
gia and other diseases.

Key words: Investigation, hysterectomy, 
psychological status.

Introduction

Hysterectomy is the gynecological surgery that 
is most commonly performed. About 600,000 wo-
men undergo hysterectomy each year only in the 

United States. Due to the special social-psycholo-
gical-sexual roles of uterus, the incidence of mental 
disorders caused by relevant diseases and surgeries 
is relatively high. With the changes in social - bio-
medical model, the research on women’s psycho-
logical change before and after hysterectomy has 
become the focus of the psychosomatic medical 
researches [1-4]. In this paper, a perspective study 
method was adopted for the analysis of the chan-
ging trend, degree and impact factors of the psycho-
logical status of women before and after hysterec-
tomy who suffered from pre-menopausal benign 
diseases, which aims to find out various risk factors 
in perioperative period with a negative impact on 
the psychological status of patients and the people 
susceptible to mental disorders, so as to provide the 
basis for postoperative rehabilitation and mental 
health in a targeted way and ensure the periopera-
tive physical and psychological health of patients. 

Materials and methods

Objects
98 unmenopausal women who received hyste-

rectomy for benign diseases from January 2012 to 
October 2012 in our hospital were investigated, 
of which the youngest age was 34 years old and 
the oldest age 52 years old (mean 44.8 years old) 
and the years of education were from 5 to 15 ye-
ars (average 8.27 years ). All the patients had no 
obvious cerebral organic diseases, mental retarda-
tion, past history and family history of mental dis-
orders or damage of vital organs, and could under-
stand and independently completed all self-rating 
scales. They neither had major stressful life expe-
riences in the past year nor receive any surgical 
treatment within the previous six months.

Psychological status of premenopausal women 
before and after hysterectomy
Jianjun Zhang1, Yan Zuo2, Xiujing Guo3, Biru Luo4

1  West China School of Medicine, Sichuan University, Chengdu, P. R. China,
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Investigation methods
Psychological test was conducted on the pati-

ents at the time of admission and 3 months after 
hysterectomy respectively in the form of questi-
onnaire survey. In the measurement tools, psycho-
logical self-rating scales adopted the Symptom 
Checklist (SCL-90), Beck Depression Inventory 
(BDI), Self-Rated Health Measurement Scale and 
Self-Concept Scale; nurse-administered rating 
scale selected the Hamilton Depression Rating 
Scale (HAMD) of the 24 item version. All the pa-
tients were evaluated by a professionally trained 
medical staff. 

General information
The 98 patients, with the shortest duration of 

3 months and the longest duration of 14 years, 
included 52 cases of chief complaint of menorr-
hagia, 26 cases of dysmenorrhea, 16 menorrhagia 
and dysmenorrhea cases and 4 asymptomatic ca-
ses. There were 13 patients with previous surgical 
history; 37 with mild medical complications; 72 
undergoing total hysterectomy, 26 subtotal hyste-
rectomy, 18 unilateral salpingo oophorectomy and 
11 bilateral salpingo oophorectomy. 

Evaluation standard of depressive state
Beck Depression Inventory (BDI) determined 

the extent of depressive state according to the BDI 
score: ≤ 4 points for no depression or impercep-
tible depression, 5 to 13 for mild depression, 14 
to 20 for moderate depression, ≥ 21 for severe 
depression [5]. The Hamilton Depression Scale 
evaluates the degree of depression according to 
the HAMD score: ≤ 8 points for no depression, 9 
to 20 for mild depression, 21 to 35 for moderate 
depression, > 35 for severe depression, in which a 
patient whose HAMD scored more than 20 points 
could be diagnosed as depression [6].

Using Rules for Self-Rated Health 
Measurement Scale (SRHMS) and Self-
Concept Scale 
In SRHMS, self-rated measurement was con-

ducted by Xu Jun, etc. from such three aspects as 
physiology, psychology and society (3 subscales) 
and nine dimensions according to the change from 
the biomedical model to modern medical model. It 
is an evaluation of health status suitable for people 

over the age of 14. The theoretical maximum valu-
es of the three subscale scores of physical, mental 
and social health and the total score of SRHMS 
were 170,150,120 and 440 respectively. The test-
retest reliability of SRHMS was 0.857, with a re-
latively high content validity. The higher SRHMS 
scores, the better the health status was. Self-Con-
cept Scale was prepared in 1965 by Williams, a 
psychologist in the Department of Mental Health, 
Tennessee, U.S.A. and was supplemented and re-
vised by the American scholar Petersen later [7]. 
The scale had 10 self rating scores, which, in addi-
tion to total self rating score and self-criticism, 
was also divided into two dimensions: structural 
dimension (self-identity, self-satisfaction, self-ac-
tion) and content dimension (physical self, moral 
and ethical self, psychological self, family self and 
social self). The domestic application of this scale 
shows a high reliability and validity.

Statistical analysis
All the data were expressed as ±s. The groups 

were compared by the t test. The correlations be-
tween HAMD score and influence factors were 
subjected to multiple regression analysis.

Results

The patients were divided into four age groups, 
i.e. <40 years old, 40 to 45 years old, 45 to 50 years 
old and > 50 years old. The preoperative numbers 
of patients in each group were respectively 14, 
36, 21 and 12, and 14, 34, 19, 12 postoperatively. 
There were 2 patients loss to follow-up, with the 
dropout rate of 2.04%.

Depressive state tendency before and after 
operation
The BDI and HAMD scores before and af-

ter operation are shown in Table 1. The results 
showed that BDI and HAMD scores in the four 
age groups decreased significantly after operation 
compared with those before operation, with a sig-
nificant difference (P <0.05).

Depressive state extent before and after 
operation
Self-rating and nurse-administered rating meth-

ods were respectively used to investigate the degree 
of depression in the patients before and after op-
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eration. The changes of self-rating depression status 
before and after operation are shown in Table 2 and 
the results of nurse-administered rating before and 
after operation are listed in Table 3. 

According to the criteria of BDI scores, the 
results in Table 2 showed that the postoperative 
depression status greatly improved compared 
with the preoperative one. There were 6 patients 
belonging to no depression or imperceptible de-
pression before operation, but the number rose to 
43 postoperatively, 37 patients with preoperative 
mild depression, which increased to 45 postopera-
tively, 55 patients with preoperative moderate and 
severe depression which dropped to 8 postopera-
tively. In self-rating, the incidence rate of moder-
ate and severe depression decreased from 56.12% 
before operation to 8.34% after operation.

According to the HAMD rating rule, the results 
in Table 3 showed that there were 11 without preop-
erative depression, which increased to 34 postoper-
atively, 39 with preoperative mild depression which 
rose to 49 and 48 with preoperative moderate and 
severe depression which dropped to only 13 post-

operatively. According to the diagnostic criteria, 
when a patient’s HAMD score is more than 20, he/
she can be diagnosed as depression. The results of 
Table 3 showed that the incidence of depression in 
this group was 48.98% before operation which de-
creased to 13.54% after operation. The postopera-
tive incidence of depression decreased significantly 
compared with the preoperative one. 

The statistics showed that the consistency be-
tween the BDI score and HAMD score was 0.92, 
having a good coincidence rate.

Factors affecting depressive state
The scales of postoperative BDI and HAMD 

were highly significantly correlative to preopera-
tive scales (r = 0 9135, P <0. 01; r = 0. 9254, P 
<0. 01). In order to understand the degree of in-
fluence of a variety of social factors on HAMD 
score of the patients before and after operation, 
multiple regression analysis was made between 
HAMD scores and age, incidence years, years of 
education, occupation, times of gestation and par-
ity, history of previous surgery, existing number of 

Table 1.  BDI and HAMD scores before and after operation

Age
BDI score HAMD score

Before After Before After
< 40 13.92±5.58 10.27±3.34* 15.32±4.15 11.85±4.56*
40～< 45 12.16±4.28 9.01±4.08* 14.35±5.01 10.64±4.61*
45～<50 11.25±4.36 8.24±4.25* 14.92±4.15 10.57±4.81*
>50 12.45±6.41 8.74±5.04* 13.82±3.89 9.24±5.24*
Total 12.63±4.92 9.16±4.51* 14.62±3.28 10.59±4.68*

*Compared to the results before operation, P<0.05 

Table 2.  BDI scores before and after operation

BDI score
Before After

Case No. Percentage Case No. Percentage
≤4 6 6.12% 43 44.78%
5～13 37 37.76% 45 46.88%
14～20 46 46.94% 8 8.34%
≥21 9 9.18% 0 0

Table 3.  HAMD scores before and after operation

HAMD value
Before After

Case No. Percentage Case No. Percentage
≤8 11 11.22% 34 35.42%
9～20 39 39.80% 49 51.04%
21～35 42 42.86% 12 12.50%
>35 6 6.12% 1 1.04%
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children, whether there are medical complications 
or not and the extent of surgery. The results sug-
gested that the preoperative HAMD (Y) score was 
negatively correlative to years of education (X1), 
and positively correlative to main symptoms (X2), 
and had no significant relationship with other fac-
tors. The regression equation was expressed as (Y 
= - 5014 X1 + 0. 3285X2)  (P <0.05); the post-
operative HAMD score (Y) was positively cor-
related to parity (X1) and medical complications 
(X 2), negatively correlated with age ( X 3) and 
had no significant relationship with other factors. 
The regression equation was expressed as (Y = 0. 
3648X + 0.2981X 2 - 0. 3014X 3) (P <0 05).

SCL-90 survey results
The SCL-90 survey results and comparison 

between before and after hysterectomy are shown 
in Table 4. The comparison of each factor score 
of SCL-90 before and after hysterectomy showed 
that on the whole, the postoperative positive num-
ber of items and somatization factor score were 
significantly lower than the preoperative ones, 
and the scores of compulsion, depression, anxiety, 
hostility, terror, interpersonal sensitivity and psy-
chotic factor apparently decreased compared with 
preoperative relevant scores, showing a significant 
difference (P <0.01). The degree of change in pa-
tients varied in different ages, in which the two 
groups aged from 40 to 45 and 45 to 50 showed an 
obvious changing trend, while although the scores 
of the other two groups had a general decline com-
pared with the preoperative scores, there were few 
items with significant differences. 

SRHMS scores of different age groups
There were no significant differences between 

the SRHMS scores of different age groups (P> 
0.05), but the physical and overall health levels 
gradually declined with increasing age, and the 
mental health and social health status presented a 
V0 trend with lower middle part and higher both 
sides. We compared the SRHMS rating results of 
the 98 patients (study group) with those of patients 
living in economically developed areas (control 
group). The physical health of the former was bet-
ter than the latter, while social health score was 
lower (Table 5).
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Correlation between self-concept and 	
SCL-90 and SRHMS scores
Except for a reverse factor (self-criticism), the 

scores of the remaining eight factors and their total 
score were significantly negatively correlated with 
SCL-90 total score and the scores of all factors (P 
<0 01), and were significantly positively correlat-
ed with SRHMS total score, subscale scores and 
the scores of all factors (P<0. 05, P<0. 01). The 
correlations are shown in Table 6.

Regression analysis of metal health factors
In order to further study the relationship be-

tween mental health and self concept, stepwise 
regression analysis was conducted according to A 
= 0.05 with SCL-90 total score and mental health 
score in SRHMS as dependent variables and self-
concept factors as independent variables. The re-
sults showed that self identity, physical self and 
mental self entered the SCL-90 regression equa-
tion (B = 0.24, 0. 28, 0.22); self identity, social 
self, physical self and ethical self were put into 
the SRHMS regression equation (B = 0. 34, 0.28, 
0.22, - 0.23). Self identity and physical self came 
into the equation in regression analysis, indicating 
that these two factors exert a relatively great influ-
ence on psychology of patients. 

Discussion

Many problems in the field of gynecology and 
obstetrics involve psychosomatic medicine. Epide-
miological surveys have showed that, when nearly 
half of premenopausal women are disturbed by gy-
necological symptoms such as menorrhagia and/or 
dysmenorrhea, and premenstrual tension, psycho-
somatic influences of diseases on patients make 
them nervous, down in spirits, agitated and painful 
and thus produce multiple psychiatric symptoms 
such as irritability, crying, anxiety and depression, 
which significantly influences the life quality and 
status of patients and even causes degradation of 
various social functions [8-11]. Hysterectomy is 
a major means for curing these diseases. With the 
development of psychosomatic medicine, people 
have started to pay attention to the change of psy-
chological status of postoperative patients losing 
reproductive organs. In earliest researches, Clayton 
found through the survey on postoperative patients 
that over half of patients suffered from such symp-
toms as lack of power, insomnia, depression and 
sexual dysfunction after operation. He thought that 
these symptoms were caused by hysterectomy and 
called as postoperative syndrome of hysterectomy 
[12]. However, a lot of subsequent prospective 

Table 5.  SRHMS scores of different age groups
Age < 40 40～< 45 45～<50 >50

Physical health 140.31±34.12 142.36±48.69 141.37±42.36 141.98±54.85
Mental health 113.58±24.69 105.36±65.35 106.34±42.65 116.34±54.25
Social health 89.24±24.66 82.34±31.26 81.91±24.69 88.15±28.49
Total score 334.91±84.25 339.24±139.14 334.85±106.59 348.51±134.69

Table 6.  Correlation between self-concept and SCL-90 and SRMHS scores

Self-concept SCL- 90 total score
SRHMS

Physical health Mental health Social health Total score
Self-identification -0.42** 0.31** 0.38** 0.35** 0.41**
Self-satisfaction -0.36** 0.21** 0.34* 0.36* 0.36**
Self-action -0.48** 0.26* 0.35* 0.28** 0.28*
Physical self -0.46** 0.37** 0.26** 0.42** 0.34**
Ethical self -0.42** 0.18** 0.37** 0.40* 0.34**
Mental self -0.38** 0.25* 0.29* 0.29* 0.29**
Family self -0.41** 0.22** 0.41** 0.34** 0.28**
Social self -0.46** 0.30** 0.36** 0.37* 0.41*
Total score -0.45** 0.24* 0.33* 0.35** 0.30**
Self-criticism 0.06 0.03 0.01 -0.06 -0.02

*P<0.05; **P<0.01



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2477

studies denied this viewpoint and found that opera-
tion could recover patients’ daily activities, social 
contact and sexual life which were reduced due to 
disease before operation and was conducive to psy-
chosomatic health of patients while removing the 
disease [13,14]. In this study, the results of depres-
sion evaluation before and after operation showed 
that, no matter in self rating or nurse-administered 
rating, the scores of patients after operation de-
creased significantly compared with those before 
operation, the depression of most patients disap-
peared or significantly improved after operation, 
and the morbidity of depression was significantly 
lower than that before operation and the morbidity 
of moderate and severe depression decreased from 
48.98% before operation to 13.54% after operation. 
The number of positive items and somatization fac-
tor score in SCL-90 after operation significantly 
decreased, with a significant difference compared 
with those before operation and the total score, 
compulsion, depression, anxiety, hostility and in-
terpersonal sensitivity factor scores significantly 
decreased, with a significant difference compared 
with those before operation. This indicates that dis-
eases affect the mental health of patients and cause 
severe depressive tendency and various psychiatric 
symptoms while affecting their physical health and 
that operation releases factors influencing the men-
tal health of patients while curing physical diseases, 
thus alleviating the depressive state and improving 
the psychological status. Hysterectomy is condu-
cive to both mental and physical health of patients. 

Psychological self and interpersonal relation-
ship in SCL-90 had a significant negative correla-
tion, indicating that good interpersonal relationship 
has an important influence on the mental health of 
patients. Females are sensitive to the change of in-
terpersonal relationship. Females also have specific 
characteristics in physiology. Endocrine changes 
easily cause mood fluctuation and thus reduce 
emotive behavior and adjustment ability. In addi-
tion, due to the influence of customs and traditional 
habits, females undertake more responsibilities of 
taking care of the family. Plus the attack of disease 
and work pressure, once changes of body, emotion, 
attitude and behavior occur, they are easily sensi-
tive to interpersonal relationship. Therefore, vari-
ous interpersonal conflicts might occur, resulting 
in mental imbalance. It can be seen from relevant 

analyses that the improvement of interpersonal 
relationship is an effective method for improving 
the psychological self concept of patients [15-17]. 
Therefore, the healthy development of patients is 
of great significance to preventing interpersonal re-
lation disturbance and improving the interpersonal 
relationship with people around.

In this study, depression scores of patients both 
in self rating and nurse-administered rating were 
positively correlated to the levels before opera-
tion; HAMD score before operation was inversely 
proportional to the years of education but in di-
rect proportion to major symptoms; HAMD score 
after operation was positively correlated to parity 
and underlying medical disorders but negatively 
correlated to age. These results indicate that, in 
this study, the postoperative depressive status of 
patients is affected by the preoperative level and 
that susceptible population of moderate and severe 
depression before and after operation are mainly 
young and less-educated women with multiple par-
ities and complaining of dysmenorrhea and medical 
complications [18]. It means that the preoperative 
evaluation of psychological status is valuable for 
predicting the change of postoperative psychologi-
cal status and the result of self psychological rating 
is highly consistent with that of nurse-administered 
rating. Therefore, medical workers can make use 
of self psychological rating information of patients 
to provide psychological counseling and interven-
tion therapy for high risk population susceptible to 
dysphrenia before and after operation as early as 
possible so as to reduce the occurrence of mental 
disorders in perioperative period.

In this study, various factor scores in SCL-90 
of patients in different age groups had different 
degrees of change before and after operation. The 
change of patients between 40 and 50 before and 
after operation was basically the same with the 
general level; SCL-90 factor scores of patients be-
low 40 and above 50 after operation generally de-
creased compared with those before operation, but 
there were few items with significant differences, 
indicating that the mental health level of females 
in these two age groups was lower than that of pa-
tients between 40 and 50 possibly due to: special 
social-psychological-sexual roles of uterus. For 
young women with a low education level, uterus 
not only undertakes the social task of breeding off-
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spring, but also is the symbol of their female iden-
tity and sexual attraction. When patients are forced 
to accept the operation due to a disease, they feel 
depressed about the incurred loss of reproductive 
function and sexual organs, thus resulting in poor 
mental adaptation after operation. Women between 
40 and 50 shoulder more social and family respon-
sibilities, while diseases may aggravate patients’ 
mental burden. Operation helps patients get rid of 
sufferings from diseases and also feel more ener-
getic to accomplish various social tasks. Therefore, 
the psychological status of patients improves sig-
nificantly after operation. Patients above 50 suf-
fer from various medical complications such as 
coronary disease, hypertension and diabetes mel-
litus etc. besides gynecological diseases, which 
are mostly accompanied by mental disorder. Hys-
terectomy cannot improve these complications or 
alleviate mental disorder caused by these diseases 
[19-21]. Therefore, some factor scores in the psy-
chological evaluation of patients above 50 did not 
change greatly before and after operation. 

In regression analysis, self-concepts having great 
influence on the total score of SCL-90 include self 
identity, physical self and psychological self; self 
concepts having great influence on mental health 
in SRHMS include self identity, social self, physi-
cal self and moral-ethical self. It can be seen that 
self identity and physical self are common factors 
influencing the mental health of patients. This re-
flects that the correct understanding of body, health 
status, appearance and self status is an important 
measure for preventing mental diseases.

This study found some susceptible factors in-
fluencing the psychological status of patients in 
perioperative period before and after hysterecto-
my, especially high risk groups of depression in 
perioperative period. It is expected that clinical 
workers can pay attention to the mental health of 
patients and ensure the physical and psychologi-
cal healthy of each patient in perioperative period 
while curing his/her physical diseases.
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Abstract

Objective: The aim of the study was to exami-
ne the validity and reliability of Self-Care of Heart 
Failure Index Scale, v6 (SCHFI, v6) for the Tur-
kish Society.

Methods: This is a methodological study whose 
sample was composed of 170 heart failure patients. 

Results: In the confirmatory factor analysis, 
factor loads for maintenance scale was found 
between .36 and .63, for management scale was 
found between .38 and .63 and for confidence sca-
le was found between .61 and .78. Item-total score 
correlations were positive at the statistically signi-
ficant level between .47 and .69 in the maintenan-
ce scale, between .50 and .71 in the management 
scale and between .71 and .83 in the confidence 
scale. The Cronbach’s alpha coefficient was .79 
for self-care maintenance, .63 for self-care ma-
nagement, and .85 for self-care confidence.

Conclusion: The Turkish version of “SCHFI, 
v6” scale is a valid and reliable tool for Turkısh 
population.

Practice implication: The Turkish version of 
“SCHFI, can be used in the nursing practices and 
researches.

Key words: Heart failure, nursing, reliability 
and validity, scale, self-care.

Introduction

Heart failure (HF) is a frequent health problem 
whose incidence rate increases each year with 
high mortality and morbidity rates1. Heart failure 
leads to a decline in the quality of life and frequent 
hospitalization2,3. Therefore, self-care behaviors 
need to be developed in order to enhance positi-
ve health behaviors and prevent frequent hospi-
talization4. Compliance to treatment, diet, exerci-
ses, weight follow, identifying and managing the 
symptoms are self-care behaviors associated with 
heart failure. However, patients fail to perform 

their self-care due to various reasons5.
In their study where they examined the he-

art failure self-care management, Dickson et al. 
(2008) observed that self-care skills of individuals 
with heart failure were not sufficient, 61 % of the 
patients could maintain their self-care while 44 % 
could manage their self-care properly6. Riegel and 
Carlson (2002) reported in their study that patients 
suffering from heart failure had difficulty in rea-
lizing the changing symptoms and indicators7. In 
the study, patients expressed that they did not per-
ceive sudden weight gain, edema in the ankle, fati-
gue and difficulty in breathing as indicators of the 
heart failure. Artinian et al. (2002) reported that 
the least frequent self-care behaviors were related 
to the symptom monitoring and management. For 
instance, patients did not apply to a doctor when 
extreme fatigue, nausea and weight gain were ob-
served in terms of symptom management and they 
did not monitor their weights daily and their fluid 
intake in terms of symptom monitoring4.

With appropriate self-care practices, health 
problems can be detected early, protection can be 
provided and care expenses can be reduced3. Thus, 
principally self-care requirements of the patients 
should be evaluated. Moreover, effects of nursing 
interventions that would be applied to the patients 
need to be assessed. Thus, it is compulsory to me-
asure the self-care behaviors of heart failure pa-
tients through appropriate measurement tools but 
there is not any reliable and valid measurement 
tool in Turkey.  Self-Care of Heart Failure Index 
Scale is one of the most frequently used scales in 
the literature. However, a validated Turkish versi-
on had not been available.

Firstly, it should be adapted to the Turkish so-
ciety to be able use it in our country. Even though 
some concepts are common phenomena for many 
societies, tests developed in a specific culture and 
a specific language reflects comprehension, con-
ceptualization and sampling characteristics of that 

The Turkish version of self-care of heart failure 
index, v6
Hatice Mert, Canan Demir Barutcu, Dilek Sezgin

Department of Internal Medicine Nursing, Dokuz Eylul University, Faculty of Nursing Izmir, Turkey
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specific culture. Tests should be examined in deta-
il systematically8,9,10.

This study was carried out to examine the va-
lidity and reliability of Self-Care of Heart Failure 
Index Scale, v6 (SCHFI, v6) developed by Riegel 
et al. (2009) for the Turkish society11. 

Methods

Design and sample
This was a methodological research. The study 

was conducted in Cardiology outpatient clinics of 
two university hospitals. It is recommended that 
sample number should be five or ten times more 
than the scale item number to perform the factor 
analysis for scale validity and reliability studies12. 
In this study, it was aimed to reach at least 110 pa-
tients with heart failure on the basis of scale item 
number and 170 patients who were being moni-
tored in the Cardiology outpatient clinics of two 
university hospitals due to heart failure were in-
cluded in the research sample. For test-retest pur-
poses, the instrument should be administered for 
the second time. For test-retest analysis a group of 
at least 30 is recommended 13,14.  In this study, ten 
days following the first administration, SCHFIv6 
was given to 31 patients who were willing to take 
part in the retest. Patient, who voluntarily accepted 
to participate in the research, were literate in Turk-
ish, had no hearing and speaking impairment, had 
orientation to place-time-person. Age average of 
the patients was 61.32 (SD 13.28), 53.9 % of them 
were female and 80.6 % of them were married.

Data collection
Data were collected using the Self-Care of He-

art Failure Index, V6 (SCHFI-V6).

Instruments
Self-care of heart failure index, v6 (SCHFI-V6)
Self-Care of Heart Failure Index Scale, version 

6 (SCFHI, v6) which Riegel et al. developed in 
2004 and revised in 2009 was used in the research 
to examine the reliability and validity of this scale 
for the Turkish Society15,11.

This scale composed of 22 items in total had three 
scales including self-care maintenance (10 items), 
self-care management (6 items) and self-care confi-
dence (6 items).  Score of each scale is standardized 

between 0 and 100. In the maintenance scale, one 
item (8) is reversed and its scoring is made as fol-
lows: (sum of section A items -10) * 3.333. Score 
the management scale only if the patient reported 
having trouble breathing or ankle swelling in the 
past interval. Otherwise, even though the patient 
has answered the questions, answers are ignored. 
First item (In the past month, have you had trouble 
breathing or ankle swelling?) is only intended for 
this purpose and it is not included in the scoring. 
Scoring of the management scale is made as fol-
lows: (sum of section B items – 4)*5. As to the scor-
ing of the self-care confidence scale, it is calculated 
through the following formula: (sum of section C 
items – 6) * 5.56. A score of 70 or above obtained 
on a scale is considered adequate self-care.

In the self-care of heart failure index-v6, in-
ternal consistency reliability of self-care main-
tenance scale (Cronbach alpha) was .55, that of 
self-care management scale was .59 while that of 
self-care confidence scale was .8211.

Procedures
Language validity of the scale was analyzed as 

the first step of the research conducted to test the 
validity of the scale for the Turkish society. Inven-
tory which was translated into Turkish by all re-
searchers and a linguist. The researchers reviewed 
this preliminary Turkish version of the scale and 
then drafted one Turkish version of the SCHFI. The 
forward-translated version was then back-translat-
ed by a professional bilingual translator unfamiliar 
with either the English or the Turkish version of 
the SCHFI to ensure the accuracy of the transla-
tion. Translated English form and the original form 
were compared by the researchers. If the items or 
response choices of between the forward translated 
and back-translated instruments did not agree, the 
choice of words were discussed among the transla-
tors until a final version was reconciled10,14.

Translated Turkish version was submitted to 
the expert opinion (four faculty members from 
Faculty of Nursing, two clinical nurses, two doc-
tors from the Department of Cardiology) for an 
analysis of its content validity. Experts were asked 
to rate each item on the Turkish version of the 
SCHFI based on relevance, clarity and simplicity 
as one (not appropriate at all), 10 (completely ap-
propriate)9. Acquiring the final form with expert 
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opinions, the scale was used in pre-interviews 
conducted with nine patients. 

Data analysis
Analysis was conducted using descriptive sta-

tistics and appropriate reliability and validity sta-
tistical tests using the Statistical Package for the 
Social Services SPSS 15.0 (SPSS Inc. Chicago 
IL). Expert opinions for the content validity of the 
scale were evaluated through Kendall W analy-
sis. Confirmatory factor analysis was used for 
construct validity16-18. Pearson’s Product-Moment 
Correlation Coefficient was used in the reliability 
analysis as well as item total score correlation and 
Cronbach alpha analysis. Test-retest measurement 
was assessed using Pearson Correlation and a de-
pendent t-test with ten days interval9,10.

Ethical considerations
Written permission of Barbara Riegel who de-

veloped this scale was received through e-mail to 

examine reliability and validity of Self-Care of 
Heart Failure Index Scale in Turkey.  Written per-
missions of Dokuz Eylül University Ethical Com-
mittee and the other institutions were also taken. 
Objective of the research was explained to the par-
ticipants and written permissions were received 
from those accepting to participate in the research.

Results

Descriptive statistics of the SCHFI
Descriptive data for each item of SCHFI are 

shown in Table 1. The minimum and maximum 
scores for each item of the scale were 0 and 4, 
respectively. The mean value of the items ranged 
from 1.24 ± .52 to 3.34 ± .76 (Table 1). The mean 
score of the patients was 42.76 (SD 15.74) in the 
maintenance scale, 30.87 (SD 14.77) in the man-
agement scale and 36.14 (SD 18.79) in the self-
care confidence scale (Table 2).

Table 1.  Descriptive statistics of SCHFI, V6 and item-total score correlations (n= 170)
Items M SD r p
Self-Care Maintenance
1. Weigh yourself 2.24 .82 .63 .001
2. Check your ankles for swelling 2.24 .72 .59 .001
3. Try to avoid getting sick (e.g., flu shot, avoid ill people) 2.86 .61 .58 .001
4. Do some physical activity 1.75 .78 .65 .001
5. Keep doctor or nurse appointments 2.77 .68 .62 .001
6. Eat a low salt diet 2.31 .88 .62 .001
7. Exercise for 30 minutes 1.54 .82 .65 .001
8. Forget to take one of your medicines 3.34 .76 .49 .001
9. Ask for low salt items when eating out or visiting others 1.88 .75 .69 .001
10. Use a system (pill box, reminders) to help you remember your medicines 1.91 1.14 .47 .001
Self-Care Management (n: 155)
11. How quickly did you recognize it as a symptom of heart failure? 1.61 1.01 .60 .001
12. Reduce the salt in your diet 2.12 .91 .71 .001
13. Reduce your fluid intake 1.44 .60 .50 .001
14. Take an extra water pill 1.24 .52 .57 .001
15. Call your doctor or nurse for guidance 2.43 1.04 .65 .001
16. How sure were you that the remedy helped or did not help? 1.33 .78 .54 .001
Self-Care Confidence
17. Keep yourself free of heart failure symptoms 1.67 .64 .71 .001
18. Follow the treatment advice you have been given 2.62 .85 .75 .001
19. Evaluate the importance of your symptoms 2.14 .73 .83 .001
20. Recognize changes in your health if they occur 2.34 .71 .79 .001
21. Do something that will relieve your symptoms 1.77 .75 .75 .001
22. Evaluate how well a remedy works 1.96 .76 .76 .001
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Validity analysis
SCHFI’s concordance validity
Scores of the eight experts were evaluated using 

the Kendall W analysis and no statistically signifi-
cant difference was found between the scores (for 
SCHFI, Kendal W= .131, p= .576). Consequently, 
it was determined that expert scores were consi-
stent with one another. 

Construct validity
Confirmatory factor analysis was performed to 

confirm the consistency of scales for construct va-
lidity in the study to adapt the Self-Care of Heart 
Failure Index into Turkish. It was observed in the 
first confirmatory factor analysis that consistency 
values were not at the desired levels. However, it 
was realized that consistency values elevated at the 
end of confirmatory factor analysis that was carri-
ed out after modifications were performed between 
error variances of 10th and 15th items and 18th and 
22nd items in accordance with modification sugge-
stions in the statistical package. Consistency values 
were determined as follows: “chi square value/de-
gree of freedom = 2.00”, “Root Mean Square Error 
of Approximation (RMSEA) = 0.082”, “Standardi-
zed Root Mean Square Residual (SRMR) = 0.087”, 
“Comparative Fit Index (CFI) = .91” and “Non-
Normed Fit Index (NNFI) = .90”.

The maintenance scale factor loading was .36-
.63 for, the management scale factor loading was 
.38-.63, and self-care confidence scale factor loa-
ding was .61-.78 (Figure 1).

Figure 1.  Self-Care of Heart Failure Index’s con-
firmatory factor analysis model

Reliability
Internal consistency analysis
When item-total score correlations of 22 items 

were examined in the reliability analysis of Self-Care 
of Heart Failure Index, v6, it was found to be .47-.69 
in the maintenance scale, .50-.71 in the management 
scale, .71-.83 in the self-care confidence scale and at 
a statistically significant level (p<.001, Table 1).

Table 2.  Patients’ Self-Care of Heart Failure Index, V6 scores 
SCHFI Scales* n Minimum Maximum Mean (SD)

Self-Care Maintenance 170 6.67 96.67 42.76 (15.74)
Self-Care Management 155 5.00 75.00 30.87 (14.77)
Self-Care Confidence 170 .00 100.00 36.14 (18.79)

*Score of each scale is between 0 and 100 point.

Table 3.  Comparison of SCHFI, V6 test-retest score means and correlations

SCHFI Scales n First Administration 
Mean (SD)

Second Administration
Mean (SD) t* p r p

Self-Care Maintenance 31 50.22 (20.62) 50.22 (19.59) .000 1.000 .95 .001
Self-Care Management 30 30.33 (12.24) 31.17 (12.50) 1.000 .326 .93 .001
Self-Care Confidence 31 39.43 (24.40) 39.96 (18.05) .251 .804 .88 .001

* t- test in dependent groups: degree of freedom, respectively= 30/29/30.
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In the analysis conducted to test the internal 
consistency which is one of the reliability indi-
cators of Self-Care of Heart Failure Index, v6, 
Cronbach alpha coefficient was .79 for mainte-
nance scale, .63 for management scale and .85 for 
self-care confidence scale.

Test-retest reliability
To determine whether or not there were diffe-

rences in the mean scores obtained from the scale 
between the first and second administration, the 
scale was evaluated using the t-test in dependent 
groups. No statistically differences were found (p 
> .05, Table 3).

When the relationship between scores obtained 
from first and second administration was evalua-
ted with Pearson correlation analysis, it was deter-
mined that there was a very strong, positive and 
statistically significant relationship between test-
retest scores (p < .001, Table 3).

Discussion

If a scale will be used in a different language, it 
must display the same reliability and validity cha-
racteristics as its original form. Thus, validity and 
reliability of SCHFI v6 needed to be evaluated as it 
would be used in the Turkish sample. The results of 
this study provide support for the reliability and va-
lidity of the Self-Care of Heart Failure Index, v6 to 
measure self-care in Turkish heart failure patients.

Validity
The use of Confirmatory Factor Analysis (CFA) 

is recommended in examining the construct vali-
dity in the scale adaptation studies to test an exi-
sting hypothesis regarding the structure of items 
in the scale, compare the factor structure of the 
adapted scale to the original factor structure and 
evaluate similarities and differences14.

In this study, it was determined at the end of 
CFA that factor loads of all items were between 
.36 and .78 (Figure 1). CFA recommends that each 
item should have a model-data fit coefficient value 
of at least .30 and above16. Thus, it was observed 
in this scale study that model-data fit was suffici-
ent. Goodness of fit statistics should also be at the 
desired level in the confirmatory factor analysis. 
In the chi-square test performed as the fit statistic, 

it was determined that chi-square fit value was si-
gnificant. Therefore, chi-square value was divided 
into degree of freedom and a second calculation 
was made. The second value was found as 2.00. 
The fact that this value is two or less means that 
it is a good model. However, the fact that this va-
lue is five or less shows us that the model has an 
acceptable goodness of fit16. It was observed in the 
study that model-data fit was sufficient.

The other frequent tests used to measure go-
odness of fit are Root Mean Square Error of 
Approximation (RMSEA), Standardized Root-
mean-Square Residual (SRMR), Comparative Fit 
Index (CFI), Non-Normed Fit Index (NNFI)16,17. 
The fact that RMSEA is equal to or less than 0.080 
and p value is lower than .05 (that it is statistically 
significant) means a good fit16,17  while a value 
equal to or less than 0.10 indicates a poor fit16.  In 
this study, the fact that RMSEA value was signifi-
cant at .082 showed that fit was acceptable.

A value of SRMR lower than .10 and CFI, NNFI 
values equal to or more than 0.90 indicate that the-
re is fit in the scale16, 17.  In this study SRMR, CFI 
and NNFI values indicated a good fit. CFA results 
of the scale in the study conducted by Riegel et al.   
(2009) were CFI=.72, NFI=.55 and RMSEA=.0711. 
Results of this study support the construct validity 
of Turkish version of the SCHFI v6 and that is a 
valid instrument for use in Turkish samples.

Reliability
In this study, the SCHFI, v6 scale demonstra-

ted acceptable internal consistency. One of the 
methods used to evaluate the internal consistency 
in the adapted scales in terms of reliability is the 
item analysis. Even though sufficiency level of 
item-total score correlation coefficients displays 
variety in the literature, in general, minimum level 
is accepted as .20, items with reliability coeffici-
ents between .30 and .40 are considered as “good” 
while items having reliability coefficients above 
40 are reported as ideally distinctive and thus re-
liable14,19. In this study, item-total score correlation 
coefficients were .47 and above.

One of the methods recommended to evaluate 
the internal consistency is Cronbach Alpha relia-
bility coefficient. If Cronbach Alpha coefficient is 
lower than .40, measurement tool is not reliable; 
if it has a cronbach alpha coefficient between .40 
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and .59, it has a low reliability; if it is between .60 
and .79, it is regarded as relatively reliable while 
if Cronbach Alpha value is between .80 and 1.00, 
the scale is considered as highly reliable12. In our 
study, Cronbach Alpha coefficient of the scale was 
found to be within reliable limits (minimum =.63 
and maximum=.85).

Cronbach Alpha coefficients of the subsca-
les in the study conducted by Riegel et al.(2009) 
were .55, .59 and .82 in the self-care maintenance 
subscale, self-care management subscale and se-
lf-confidence in practicing the self-care activities 
subscale, respectively11.

Test-retest analysis is one of the most frequ-
ently used reliability analyses and evaluates the 
invariance characteristic of the measurement 
tool. Obviously, there was consistency between 
measurements performed at specific intervals as 
there was not difference between test-retest sco-
re averages, test-retest reliability coefficient was 
above .70 and there was a statistically positive and 
highly significant relationship between test-retest 
scores13,19. The Turkish SCHFI v6 was found to 
have a high level of reliability.

Conclusion

In this study where reliability and validity of 
the SCHFI, v6 for the Turkish society were exami-
ned, adaptation studies were conducted in accor-
dance with international scientific methods. This 
study provide evidence that Turkish version of the 
SCHFI, is a reliable and valid instrument for asse-
ssing Turkish heart failure patients’ self-care. It was 
concluded that the scale could be employed in the 
nursing practices and researches in our country. 

Practice implications
Evaluation of self care is important for heart fa-

ilure management. No specific self care scale for 
heart failure patients in Turkey. This study provide 
evidence that Turkish version of the SCHFI, is a 
reliable and valid instrument for assessing Turkish 
heart failure patients’ self-care. Thus, this scale 
can be used in nursing practices and researches. It 
could provide international comparison of results.
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Abstract

Introduction: Iodine deficiency disorders 
are still a global public health problem In Mon-
tenegro, endemic goitre is mainly occurred in the 
northern part of country.

Method: This paper analyzes the data obtained 
in the framework of the Sustainable Elimination of 
Iodine Deficiency project which involved children 
aged 6-12 years in 8 primary schools from the pre-
viously endemic goitrous area. Total of 215 pupils, 
108 boys and 107 girls were examined for evaluati-
on of use of iodized salt at the household level; urine 
samples for examination of iodine content and de-
termination of the volume of the thyroid. All results 
were compared to the results of previous study. 

Results: Total of 101 samples (46.97%) of all 
surveyed households were insufficiently iodina-
ted. Overall, 62 children had urinary iodine excre-
tion lesser than the recommended value. Compa-
ring the size of tyroid with WHO P97 standard po-
pulations, there were 29 or 13.48% children who 
had gland volume greater than P97.

Conclusions: Comparing iodination of salt 
with the results of previous study no statistically 
significant difference was found. Median urinary 
iodine excretion in observed children was in line 
WHO recommendations. Thyroid volume mea-
surements showed the remnants of the previous 
effects of iodine deficiency in the population which 
places the population of the former endemic areas 
according to the WHO standards in the category 
of population with mild iodine deficiency.

Key words: Iodine deficiency disorders, goi-
ter, median urinary iodine, salt iodination.

Introduction

Health disorders caused by insufficient inta-
ke of iodine (iodine deficiency disorders - IDD) 
include all consequences of iodine deficiency, 

which can be prevented with adequate intake of 
iodine. IDD are still a global public health pro-
blem which affect the growth and development of 
millions of children worldwide. Iodine deficiency 
is the major cause of mental retardation that can 
be prevented. (1.2) According to the International 
Council for the Control of Iodine Deficiency Dis-
orders (ICCIDD) data, about 43 million people in 
the world are affected by some degree of mental 
retardation. People living in areas affected by se-
vere IDD may have an intelligence quotient (IQ) 
of up to about 13.5 points below that of those from 
comparable communities in areas where there is 
no iodine deficiency. This mental deficiency has 
a direct effect on the learning ability of children, 
women’s health, quality of life in communities and 
economic productivity. Approximately 1.9 billion 
people or 31% of the world’s population is expo-
sed to iodine deficiency, which is most prominent 
in Southeast Asia and Europe. (3,6)

For the European region is significant that nearly 
half of all households do not use adequately iodized 
salt, which is reflected in the urinary iodine excre-
tion of school children from 6 to 12 years and it 
ranges from 30 mg/l in Albania to 228 mg/l in Ma-
cedonia. According to these data, in 11 European 
countries is registered an inadequate iodine intake 
with prevalence of 47.8% or 24.9 million. (4,3,7)

In Montenegro, endemic goitre is mainly occu-
rred in the northern part of country, particularly in 
the valley of the River Lim, the municipalities of 
Bijelo Polje, Pljevlja and Rozaje. The introduction 
of legislation establishing mandatory iodination of 
salt intended for human consumption and dome-
stic animals in the country gave very good results, 
prevalence of endemic goiter decreased and in the 
eighties of last century, none case was diagnosed 
as endemic cretinism. (5)

According to study performed at a represen-
tative sample of school-age children in endemic 
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and non-endemic areas of Montenegro, palpable 
enlargement of thyroid gland is found in slightly 
more than a quarter of students surveyed and as-
certained mild iodine deficiency. (16)

To meet the daily requirements of adults for 
iodine which is up to 150 mg per day, with the 
usual intake of 10g of salt and losses (transport, 
cooking, storage), which amounts up to 20%, it is 
recommended that content of iodine in salt should 
be 20 - 40mgJ/kg salt. The legal requirement in 
Montenegro is 12-18mgJ/kg salt (2.10).

Usually in the population when tracking IDD 
we use indicators classified into three groups. Pro-
cess indicators related to the assessment and mo-
nitoring of the salt iodination at all levels, impact 
indicators related to the assessment of iodine status 
of the population and assessment of IDD depen-
dent on salt iodination and third groups are sustai-
nability indicators, ie indicators to assess whether 
iodine deficiency has been successfully eliminated 
in population and to judge whether achievements 
can be sustained and maintained. (2,3)

Impact indicators indicate the exposure or the 
consequences of iodine deficiency. Iodine excreti-
on in urine reflects iodine intake, and the consequ-
ences of iodine deficiency are morphological (size 
of the thyroid gland, thyroglobulin) or functional 
(thyroid hormones, TSH). It is known that the size 
of the thyroid gland in a given population can not 
return to normal for at least months after correcti-
on of deficit in iodine intake. (4,12)

In contrast to the size of the thyroid gland which 
is changing slowly, the amount of iodine in the uri-
ne is a good indicator of the previous daily intake 
and is recommended as an indicator to evaluate the 
iodine status of the population. Urinary excretion 
of iodine is relatively easily accessible, acceptable 
and internationally recommended method for asse-
ssing iodine status of the population, because all the 
required steps in obtaining valid data for population 
studies are established and further developed. (2,3)

Ultrasonic measurement of the gland is precise, 
safe and non-invasive method. There are recogni-
zed international standards for thyroid volume in 
school children as a function of gender, age and 
body surfaces that define the population with 
adequate iodine intake.

School children are the best age group for mo-
nitoring IDD in the population, because they are 

easily accessible, sensitive and a good indicator 
of the current status of IDD in the population. All 
indicators of IDD can be tested in this age group. 
Existing standards of the World Health Organization 
(WHO) for the volume of the thyroid gland are re-
lated to the 6-12 age group. According to the WHO 
recommendation, median urinary iodine concentra-
tion of 100μg and higher define population which is 
not in iodine deficiency, i.e. at least 50 per cent of the 
samples should be above 100 mg/l, while less than 
20% of the samples may have less than 50μg / l. (2)

Adequate iodine intake in pregnant women is 
defined by median urinary iodine excretion betwe-
en 150249 mg/l of urine. At values higher than 
300 mg/l urine, there is a risk of adverse effects of 
hyperthyroidism. (14, 15) 

Epidemiologic criteria to evaluate the severity 
of IDD in a given area is based on the prevalence 
of goiter in schoolchildren. Total goiter rate - TGR 
is taken as a parameter that determines the severity 
of IDD. TGR presents the number of subjects with 
goiter grade 1 and 2 divided by the total number of 
respondents, expressed in percentages. Level of 5% 
or more of goiter in children aged 6-12 years is per-
ceived as a public health care problem. It must be 
pointed out that the TGR of 5% may be caused by 
other exogenous factors, not just iodine deficiency. 
TGR greater than 30.0%, define population with se-
vere IDD. (2,13)

Aim of study

To examine whether the population living in 
former endemic area, which is the northern part of 
Montenegro, is at risk of iodine deficiency; 

To examine whether there are differences in io-
dine status in former endemic area comparing the 
obtained results with the results of earlier studies; 

To check whether the given recommendations 
led to the elimination of iodine deficiency in for-
mer endemic area.

Materials and methods

This paper analyzes the data obtained in the 
framework of the Sustainable Elimination of Iodi-
ne Deficiency project conducted in children aged 
6-12 years in 8 primary schools from the former 
endemic areas.
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Obtained results were compared with the re-
sults of previous research that has been conducted 
five years earlier at the former endemic area.

Research plan was developed in accordance 
with the recommendations of the WHO and the 
International Council for the Control of Iodine 
Deficiency Disorders (ICCIDD).

According to methodology, 24 students per 
school - 12 boys and 12 girls, were observed. Each 
participant undergo following procedure: 

1) Evaluation of the use of iodized salt at the 
household level.

Samples of salt in the amount of around 50g 
(cup of coffee), with a label on the packet, were 
brought by children from their homes in a clean, 
dry, plastic containers, marked and protected from 
moisture and light. Then the samples were tran-
sported to the laboratory, where analyzes were 
performed to determine the content of iodine in 
salt by standard titration method. Results of the 
analysis are compared with the values prescribed 
in the applicable regulations, as well as the re-
commendations of WHO and ICCIDD. 

2) Taking urine samples for examination of io-
dine content.

Urine was collected in labeled containers inten-
ded for this purpose. After collection, the samples 
were subjected to freezing, and then delivered to 
the laboratory. Urinary iodine excretion was deter-
mined by a method based on chloric acid digesti-
on and colorimetric determination of iodine, and 
reduction in ceric ammonium sulfate. Obtained 
values of excreted urine are expressed in micro-
grams of iodine per liter (mg/l) of urine. Obtained 
results were used to calculate the median, which 
is then compared with a WHO and ICCIDD re-
commendations for populations with adequate io-
dine intake.

3) Determination of the volume of the thyroid 
gland.

The study used ultrasound with linear probe 
frequency of 7.5 MHz. This method is used to 
determine the maximum width (b), thickness of 
the lobe (v), transverse section and the length (a) 
longitudinal cross section, especially for the left 
and right lobe of the gland. Volume of the thyroid 
gland is obtained by summing the volume of the 
left and right lobe, which is calculated by the for-
mula: V = axbxvx 0.479 (0.479 is an empirically 

determined correction factor). Gland volume is 
expressed in milliliters - ml. The volume of the 
thyroid was presented as mean, standard deviati-
on, median and P97-the upper limit of normal in 
relation to age, gender and body surface area. The 
obtained values was compared with standard valu-
es given by the WHO for the population of school 
children 6 - 12 years.

Criteria for determination of iodine deficiency 
are: goiter prevalence above 5% and the median 
urinary iodine excretion less than 100 mg/l of urine.

The obtained results are compared with the 
results of previous studies of disorders caused by 
lack of intake of iodine from the former endemic 
areas of Montenegro in 5 years interval. That stu-
dy included 170 school children 7-12 years of age 
from selected elementary schools in the former 
endemic areas.

All results were analyzed using Excel software 
statistical package.

Testing differences in the size of the thyroid gland 
and urinary iodine excretion between boys and girls 
was performed using statistical analytical methods 
for testing the significance of the difference.

Results

Total of 215 students, 108 boys and 107 
girls were examined. Age distribution was the 
following: 6 yrs.- 16 boys and 16 girls,7 yrs.- 19 
boys and 20 girls,8 yrs. -18 boys and 18 girls, 9 
yrs.-18 boys and 17 girls, 10 yrs.-19 boys and 18 
girls, and at the age of 11 yr. 18 boys and 18 girls.

KJ concentration in salt obtained from househol-
ds ranged from 2.3 to 32.3 mgKJ/kg of salt, and the 
median was 16 mgKJ/kg salt. Total of 101 samples 
(46.97%) of all surveyed households had a lower 
concentration of KJ in comparison to the standar-
dized amount (16-24 mgKJ/kg). Only 11 samples 
(5.11%) have a higher concentration of potassium 
iodide than the recommended upper limit.

Urinary iodine excretion ranged from 25.3 to 
361 μgJ/l urine, with a median 138.6 μgJ/l. Ove-
rall, 62 children had urinary iodine excretion less 
than the recommended value. Only six children, 
four boys and two girls, or 2.8% had urinary 
excretion over 300 μgJ / l urine. Table 1 shows the 
urinary excretion by gender.
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Observed by gender, boys had median urinary 
excretion 153.1 μgJ/l urine and girls 120.1 μgJ/l 
urine. Total 36.45% of girls and 21.30% of boys 
had lower excretion than is recommended. The 
girls had statistically poorer urinary excretion 
than boys when they were tested with statistical 
analytical method for testing the significance of 
the difference (Chi square 6.1).

Size of the thyroid gland in children depen-
ding on their age ranged from 1.52 ml to 14.17 
ml. Thyroid volume in milliliters, arithmetic mean 
(AS ) and standard deviation (SD) distributed by 
children age and gender are given in the following 
table number 2. 

Table 2. Arithmetic mean (AS) and standard 
deviation (SD) of thyroid volume distributed in 
relation to age and gender
Table 2.  Arithmetic mean (AS) and standard de-
viation (SD) of thyroid volume distributed in rela-
tion to age and gender

Age
Gender

 boys  girls  total
 AS  SD  AS  SD  AS  SD

6 2,73 0,80 2,72 0,74 2,72 0,76
7 2,67 1,01 2,83 1,57 2,76 1,31
8 2,98 0,73 3,19 0,79 3,08 0,76
9 3,40 0,85 3,17 1,12 3,29 0,98
10 3,21 0,71 3,96 1,26 3,57 1,07
11 4,17 0,98 4,74 2,47 4,46 1,87

Total 3,20 0,98 3,44 1,59 3,32 1,32

When comparing the size of the thyroid gland 
between boys and girls by age, it can be concluded 
that there were no statistically significant differen-
ces, except at the age 10 years, where girls had 
significantly higher thyroid volume than boys of 
the same age. (t6 = 0.04, DF30, t7 = 0.37, DF 37 

t8 = 0.80, t9 = 0.66 DF34, DF33 t10 = 2.18; DF35, 
p <0.05, t11 = 0.89 , DF34).

Median volume of the thyroid by age and gen-
der of children is displayed in Table 3. 
Table 3.  Median volume of thyroid in milimeters 
in relation to age and gender
Age for both 

genders 6 7 8 9 10 11 6-11

Median for 
both sexes 2,83 2,47 2,96 3,05 3,45 4,13 3,12

Median for 
boys 2,78 2,51 2,85 3,31 3,20 3,97 3,02

Median for 
girls 2,87 2,25 3,21 2,91 4,05 4,23 3,20

Given that WHO has standardized values for 
the thyroid in children 6 to 12 years by gender, 
these are used for comparison and evaluation of 
the prevalence of endemic goiter in the populati-
on. The distribution of the examined children with 
values greater than the upper limit, P97, by age 
and gender is given in the following table 4. 

Comparing the size of the gland with WHO P97 
by age and gender standard populations, there were 
29 or 13.48% children who had gland volume gre-
ater than P97 for a given age and gender. In boys 
there were 13 (12.03%), while in girls 16 (14.95%).

Results from previous study which can be 
used for comparison with the obtained results
The previous study included 170 school chil-

dren, 87 boys and 83 girls, aged 7-12 years from 
selected elementary schools from the former en-
demic areas.

In relation to the age distribution was the 
following: 

At the age of 7 there were 10 boys and 8 girls, 
at age of 8 - 19 and 26, at age of 9 - 19 and 14 girls, 

Table 1.  Urinary excretion by gender

Iodine content in µg/l urine
 urine samples

 boys  girls  total
N % N % N %

Below 20 / / / / / /
20 to 49 3 2,78 10 9,35 13 6,04
50 to 99 20 18,52 29 27,10 49 22,79
Over 100 85 78,70 68 63,55 153 71,17
Total 108 100 107 100 215 100
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at age of 10- 20 and 18, and at the age of 11 - 19 
boys and 17 girls were examined.

KJ concentration of salt in households was de-
termined in thirty-one sample. In 11 (35.48%) of 
the samples, there was insufficient concentration 
of KJ, in 16 (51.61%) samples salt iodination was 
adequate, while in 4 samples KJ concentration 
was higher than prescribed. 

Urinary iodine excretion is controlled in a total 
of 113 students, 58 boys and 55 girls.

The values of urinary excretion of iodine in the 
study population ranged from 1 mg/l to 314 mg/l 
and the median was 100 mg/l.

The values of urinary iodine excretion in relati-
on to gender are shown in Table 5. 

Twenty students (17.70%) had urinary iodine 
excretion less than 50 mg/l urine, while 58 stu-
dents (51.33%) had a value of iodine excretion 
greater than 100μg/l. Five female students had 
urinary excretion of iodine less than 20 mg/l.

There is statistically significant difference in 
the level of urinary excretion between boys and 
girls - girls had poorer urinary iodine excretion, 
(Chi-square = 7.3, p <0.05).

The volume of the thyroid = is considered in 
relation to gender and age of subjects, and then 
expressed with the average value (arithmetic me-
an-AS) and standard deviation (SD). The results 
are presented in Table 6.

Table 6.  Aritmetic mean (AS) and standard devia-
tion (SD) of thyroid volume (expressed in ml) in 
relation to the age and gender

Age
 Gender 

 boys  girls  total
 AS  SD  AS  SD  AS  SD

 7  2.32  0.51  1.91  0.66  2.13  0.60 
 8  2.55  1.06  2.35  0.67  2.43  0.85
 9  2.67  0.72  2.68  0.60  2.64  0.66
 10  2.91  1.20  3.05  0.86  2.99  1.04
 11  3.23  0.98  3.26  0.95  3.24  0.95

Average value ranged from 1.91 ml in girls 
aged 7 years to 3.26 ml in girls aged 11. Statisti-
cally significant difference in the size of thyroid 
gland between boys and girls of the same age did 
not appear when testing significance of differences

t (7) = 1.41, p> 0.05, 
t (8) = 0.77, p> 0.05; 
t (9) = -0.04, p> 0.05,
t (10) = -0.4, p> 0.05, 
t (11) = -0.09, p> 0.05; 

Median volume of thyroid by age are presented 
in Table 7

Table 4.  Number of children, whose thyroid exceed P97 for age and gender
Age Value P97(ml) boys ValueP97(ml) girls Proportion boys Proportion girls

6 2,91 2,84 4 4
7 3,29 3,26 2 3
8 3,71 3,76 3 4
9 4,19 4,32 2 1
10 4,73 4,98 0 3
11 5,34 7,73 2 1

Table 5.  Urinary excretion of iodine in relation to gender

Iodine content in µg/l urine
 Urine samples

boys girls total
 N  %  N  % N %

below 20  0  0.00  5  9.09 5 4.42
20 to 49  7  12.07  8  14.55 15 13.27
50 to 99  22  37.93  13  23.64 35 30.97

abow 100  29  50.00  29  52.73 58 51.33
total  58 100.00  55  100.00 113 100.00
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Table 7.  Median volume of thyroid gland in rela-
tion to the children age

Age 7 8 9 10 11
Median in ml 2.10 2.32 2.56 2.72 3.36

Comparison of results from two studies
Comparing the size of thyroid gland by testing 

the difference in arithmetic means in these two stu-
dies, it is concluded that there is no statistically si-
gnificant difference in the size of the glands in boys 
aged 7, 8 and 10 years. There was a statistically si-
gnificant difference in the age of 9 and 11, in gland 
volume - the boys in recent study have a slightly 
higher volume than in the previous study (t7 = 0.99, 
df 27, for t8 = 1.38, df 35, t10 = 0.93, df 37 p> 0.05, 
t9 = 2.75, DF 35 and t11 = 2.76, df 33 p <0.01).

For girls of the same age of 7 or 9 years there 
were no statistically significant differences, t7 = 
1.56, DF 26, t9 = 1.44, DF, p> 0.05, while for a 
girls of 8, 10 and 11 years old, there was a statisti-
cally significant difference in the volume of thyro-
id gland. Girls in our study have more voluminous 
glands than in the earlier study, t8 = 3.65, df 42, 
t10 = 2.45, DF 34 and t11 = 3.08, df 52, p <0.01,

Comparing iodination of salt samples brought in 
by children from their homes, in relation to respec-
tive values from previous research, it can be conclu-
ded that there is no statistically significant difference 
in salt iodination (Chi square is 1.44, p>0.05).

Comparing urinary iodine excretion in chil-
dren from these two studies in relation to the re-
commended value (100 mg/l), it is concluded that 
urinary iodine excretion was better than in previo-
us research (Chi square was 12.70, p <0.01).

Discussion

Health disorders caused by insufficient iodine 
intake were serious public health problem in the 
past. Severe health disorders and endemic creti-
nism are rapidly eliminated by introducing man-
datory iodine prophylaxis, while occurrence of 
milder forms of goiter in Montenegro has not yet 
been eliminated.

Ten years ago, research was carried out on repre-
sentative sample of school children in endemic and 
non-endemic areas of Montenegro in the framework 
of the project “Endemic goitre in Montenegro and 
iodine prophylaxis.” Thyroid gland enlargement on 

palpation test was determined in 27.3% of the sur-
veyed participants. Thyroid enlargement was more 
common 37.5% in children from the north of the 
country, children from rural areas and among girls. 
Median urinary excretion was 8.23 mg/dl, which 
according to accepted criteria represent mild iodine 
deficiency. Iodination of salt was not adequate in 
the samples taken from the market, households and 
the production - 36.7% of all samples have less than 
16mg KJ per kg of salt. (16)

Recent research, which covered only the for-
mer endemic area demonstrated no endemic go-
iter, but according to the criteria of WHO and 
ICCIDD, the existence of mild iodine deficiency 
cannot be excluded with certainty, whereas the de-
gree of salt iodination in former endemic areas has 
not been satisfactory.

This survey included 215 participants, aged 
6-12 years, nearly homogeneously distributed by 
sex and age. Research has shown that the degree 
of salt iodination in samples from household does 
not meet legal or WHO criteria that are needed to 
provide adequate levels of iodine in the popula-
tion. Total of 101 (46.97%) of salt samples from 
children households have a lower concentrati-
on than the standardized amount which is 16-24 
mgKJ/kg salt. Only 11 samples or 5.11% has a 
higher concentration of potassium iodide than the 
upper limit specified by the regulations.

According to urinary iodine excretion exami-
ned population have sufficient iodine intake. Uri-
nary iodine excretion ranged from 25.3 to 361 
μgJ/l urine, with a median 138.6 μgJ/l, which is 
consistent with results for the population in the 
United States. (17) and better than in the UK and 
New Zealand. (18, 19)

Total 28.84% of the children had urinary iodi-
ne excretion lower than the recommended value. 
Only six children, four boys and two girls (2.8%) 
had urinary excretion over 300 μgJ/l urine, which 
places them at risk category for developing hyper-
thyroidism.

By analyzing the size of the gland can be stated 
that thyroid in children increases with age and is 
highest in the age of 11 years. While comparing the 
size of thyroid between boys and girls by age, it can 
be concluded that there are no significant differences, 
except at the age of 10, where the girls have a thyroid 
significantly larger than boys of the same age.
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Comparing the size of the gland with the upper 
limit of normal, i.e. P97 per age and gender of the 
WHO standard population, which are given in Ta-
ble 8, it can be stated that 29 (13.48%) of children 
have gland volume greater than P97 for the same 
age and sex. Among boys, 13 (12.03%), while for 
girls there were 16 (14.95%). It can be stated that 
the population of school children in former ende-
mic area is in mild iodine deficiency according to 
this criteria.
Table 8.  P97 thyroid volumes of WHO standard 
population

Age P97 Boys P97Girls
6 2,91 2,84
7 3,29 3,26
8 3,71 3,76
9 4,19 4,32
10 4,73 4,98
11 5,34 5,73
12 6,03 6,59

Source: WHO, 2007.

Comparing the presented results obtained from 
the two studies in former endemic area can be 
concluded that there are no significant differences 
in salt iodination, or in other words there is a pre-
sence of inadequate amounts of iodine in salt in 
the studied households.

Comparing urinary iodine excretion in children 
in these two studies with the recommended values 
of 100 mg/l, it can be concluded that urinary iodi-
ne excretion was significantly better in this than in 
the previous survey.

Comparing the size of thyroid, that is testing 
the significance of mean differences in these two 
studies, it can be concluded that there is no statisti-
cally significant difference in the size of the glands 
in boys aged 7, 8 and 10 years. At the age of 9 and 
11 years, the boys have a slightly higher volume of 
the gland than in the previous survey. For girls of 
the same age of 7 or 9 there were no statistically 
significant differences, while at the age of 8, 10 
and 11 years old, there was a statistically signifi-
cant difference in the sense that girls had a higher 
volume of thyroid than in the earlier study.

Conclusion

It can be concluded that iodine is homogeneo-
usly distributed in the salt, but his concentrations 
are lower comparing to the recommended valu-
es. In the course of study in selected households 
neither of them used non-iodized salt. Almost half 
of the salt samples (46.97%) originating from ho-
useholds have not been adequately iodized. WHO 
criteria, which says that 90% of salt samples from 
households should be adequately iodized as a con-
dition for the prevention of iodine deficiency, is 
not met in this studied population.

Median of urinary iodine excretion in school 
children, as the most important indicator of iodine 
intake in the population is 138.6 μgJ/l of urine which 
is in line with WHO recommendations, or by this 
criteria this population have sufficient iodine intake. 

Comparing iodination of salt with the re-
sults of previous study it can be conclu-
ded that the situation is similar, or the-
re is no statistically significant difference. 
Urinary iodine excretion was significantly better 
than in the previous period.

Since the urinary excretion of iodine in the po-
pulation is satisfactory, and that households use 
lower iodinated salt than recommended, probably 
a very significant source of iodine in the diet is 
iodine from salt added to food during the techno-
logical process of production e.g. production of 
bread, pastries, cheese, processed meat etc.

Thyroid volume measurements showed the re-
mnants of the previous effects of iodine deficiency 
in the population, i.e., it was concluded that a to-
tal of 12.03% boys and 14.95% girls or 13.48% 
of children have thyroid volume larger than WHO 
standards which are used for children with adequate 
iodine intake. This places the population of the for-
mer endemic areas according to the criteria in the 
category of population with mild iodine deficiency.

The volume of thyroid in boys age 9 and 11 and 
girls age 8, 10 and 11 is higher comparing with 
peers from previous research, which indicates that 
the effectiveness of the undertaken public health 
measures must be reviewed, because they haven’t 
reached their goals.
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Proposed measures
It is necessary to consistently carry out iodine 

prophylaxis at all levels in order to efficiently and 
sustainable eliminate and eradicate all health pro-
blems caused by insufficient iodine intake

Given that there is inadequate iodination of 
salt, and for iodination is mostly used unstable 
potassium iodide which content in salt can easily 
be decreased through the process of oxidation and 
iodine evaporation in current climate conditions, 
in order to achieve the WHO recommendation it 
is necessary to consider that produced or imported 
salt in Montenegro should be iodinated with pota-
ssium iodate, as far more stable form, in amount 
recommended by the WHO, taking an average of 
20 mg of iodine per kg of salt.

In the future, it is necessary to continuously 
control the quality and degree of salt iodination on 
Montenegro market, and in particular to intensify 
control of manufacturing plants in Montenegro to 
ensure their uniformity of iodination.

It is necessary to carry out continuous health 
education campaign in schools and in the media in 
order to improve knowledge on the effects of ina-
dequate iodine intake and to give practical advice 
about how to mitigate the loss of iodine from salt 
in households.

In cooperation with gynecologists it is nece-
ssary to make a an educational program about 
nutrition of pregnant women and especially on 
adequate iodine intake due to its great importance 
in embryonic and fetal development.

Given the fact that urinary iodine excretion is 
the most important indicator of iodine intake in the 
population it would be necessary to control the le-
vel of urinary excretion of pregnant women every 
year and in children age 6-12 every two years.
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Abstract

Introduction: A malignant wound is usually 
presents as a discrete non-tender nodule, and often 
accompanied with malodour. Approximately 62% 
of malignant wounds will develop in the area of 
the breast and 24% in the head and neck area. It is 
estimated that 5-10% of patients with metastases 
will develop malignant wounds, and they prima-
rily occur in the last 6 months of life. These wo-
unds are not expected to heal unless the pathology 
is controlled. The wound management is focused 
on controlling and/or eliminating the distressing 
symptoms associated with these wounds. 

Case report: A 40 year old Malay female is 
presented with left breast lump for 7 months and 
ulceration accompanied with pain at the swelling 
for 2 weeks. Chest x-ray findings show a large soft 
tissue shadow on left breast but no bony lesion. 
There were ulceration, irregular surface, necrotic 
area, pus discharge and foul smelling at left bre-
ast. Hard swelling was occupying the whole left 
breast but there was no nipple discharge. Patient is 
diagnosed with locally advance left breast cancer, 
T4N1MX and is planned for toilet mastectomy.

Discussion: Bactigras is used as dressing for 
the malignant wound on patient’s left breast. Bac-
tigras is a low adherent dressing and contains 
chlorhexidine which is an antimicrobial against a 
wide range of Gram-positive and Gram-negative 
bacteria. Activated charcoal and metronidazole 
powder are used for dressing of the malignant wo-
und in this patient. Activated charcoal is effective 
in controlling the wound malodour as it attracts 
and binds to the volatile odour causing molecules, 
thus preventing their escape from the local wound 
area. For infected wound with odour, topical me-
tronidazole is used as an antimicrobial dressing to 
reduce or eliminate the malodour. 

Conclusion: Although palliative care of the 
patient with a malignant wound will not cure pa-
tients of their advanced cancer, it still serves as an 
important component to patient as it improves qu-
ality of life and eases their pain.

Key words: Antimicrobial Dressing, Breast 
Cancer, Malignant Wound Management.

Introduction

A malignant wound is also known as tumor ne-
crosis, a fungating wound, ulcerating cancerous 
wound, or malignant cutaneous wound. It is usu-
ally presents as a discrete non-tender nodule, skin 
toned, pink, violet-blue or black brown in color 
and often accompanied with large amounts of ne-
crotic material which account for the odour. 

Malignant or fungating wound is caused by in-
filtration of the epidermis by primary or metasta-
tic tumor. After the formation of fungating wound, 
alteration of the tissue perfusion and expansion of 
mass occurred, this leads to tumor hypoxia and ne-
crosis. To support the growth of the tumor, growth 
factors are secreted by additional tumor cells. 

Approximately 62% of malignant wounds will 
develop in the area of the breast and 24% in the 
head and neck area.1 It is estimated that 5-10% of 
patients with metastases will develop malignant 
wounds, and they primarily occur in the last 6 
months of life.2 Malignant wounds can occur with 
many types of cancers, commonly associated with 
skin, breast, lung, head and neck, melanoma, colo-
rectal, sarcomas, cervix and ovarian cancers.

These wounds are not expected to heal unle-
ss the pathology is controlled. Most of malignant 
wounds will continue to deteriorate over time and 
can be devastating to patient’s well-being, both 
physically and emotionally. The approach to care 
is holistic and primarily palliative with the aim to 

Malignant wound management in breast cancer 
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control symptoms at the wound site and reduce 
the impact of the wound on the patient’s daily life. 
Hence, the wound management is focused on con-
trolling and/or eliminating the distressing symp-
toms associated with these wounds. 

Case report

A 40 years old Malay female is presented with 
left breast lump for 7 months and ulceration accom-
panied with pain at the swelling for 2 weeks. Patient 
was apparently well since 7 months ago when she 
started to note that she had lump at her left breast. 
Initially, the lump is small in size, which is about 
thumb size. Fine needle aspiration cytology was ta-
ken in November. Since then, the lump started to 
increase in size progressively, to the current size.

Patient also complaint of ulceration over the 
swelling since 2 weeks ago accompanied with 
pain, foul smelling, pus discharge, and blood dis-
charge. There is history of blood discharge from 
nipples, but no history of hemoptysis, jaundice 
or body tenderness. Patient has no other medical 
illness and has no family history of malignancy. 
Patient has history of taking traditional medication 
for body ache and defaulted follow up since Janu-
ary 2012 because she is not keen for surgical inter-
vention so she went for traditional healer instead.

Patient is a housewife with 4 children. She attai-
ned menarche since 12 years old and last menstrual 
period is about 2 months ago. Last child birth was 
5 years ago and she breastfeed each child for about 
2 to 3 months. Chest x-ray findings show clear lung 
and no pleural effusion (Figure 1). There is a large 
soft tissue shadow on left breast but no bony lesion. 

Figure 1.  Chest x-ray of breast cancer patient

Physical examination showed patient appeared 
conscious and alert. Blood pressure was 100/66 
mmHg with pulse rate of 106 beats per minute and 
temperature of 37ºC. Lungs were clear and abdo-
minal wall was soft and non-tender. There were ul-
ceration, irregular surface, necrotic area, pus disc-
harge and foul smelling at left breast. Hard swelling 
was occupying the whole left breast but there was 
no nipple discharge. Patient mobility is restricted. 
Patient is diagnosed with locally advance left breast 
cancer, T4N1MX and is planned for toilet mastec-
tomy. Detail Patient’s treatment include in Table 1. 

Discussion

In this patient, Bactigras is used as dressing 
for the malignant wound on her left breast. Bacti-
gras is a low adherent dressing that are cheap and 
widely available which allow exudate to pass thro-
ugh into a secondary dressing while maintaining 
moist wound bed.3 It is manufactured in the tulles 
form, which are open weave cloth soaked in soft 

Table 1.  Drug Treatment in Ward
Drug Dose Indication

Tab. Metronidazole (Flagyl) Tablets are crushed and smeared 
on ulcer during dressing

For dressing with normal saline and Bactigras to 
control wound malodour and infectionTab. Activated charcoal

IV Tramadol (Tramal) 50 mg thrice daily     ( for 2days) For pain management
Cap. Tramadol 50 mg thrice daily For pain management
Cap.Celecoxib (Celebrex) 200 mg twice daily For pain management
Tab. Ferrous fumarate 200 mg once daily    ( for 2days) Hematinics
Tab. Folic acid 5 mg once daily Hematinics
B-complex, vitamin C Once daily Hematinics
Cap. Cloxacillin 500 mg four times daily To control wound infection
Ravin enema  A single dose To promote bowel movement
Tab. Pantoprazole 40 mg twice daily For prophylaxis of stress-induced ulcer
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paraffin or chlorhexidine. It is designated to redu-
ce adherence at the wound bed and to improve its 
low adherence properties, normal saline dressing 
is also used in this patient. Bactigras dressing 
contains chlorhexidine which is an antimicrobial 
against a wide range of Gram-positive and Gram-
negative bacteria, including Methicillin-resistant 
Staphylococcus aureus (MRSA), a commonly fo-
und bacteria strain in hospital setting.4

Activated charcoal and metronidazole powder 
are used for dressing of the malignant wound in 
this patient. Activated charcoal is effective in con-
trolling the wound malodour as it attracts and binds 
to the volatile odour causing molecules, thus pre-
venting their escape from the local wound area.1 
The odour is caused by bacterial infection and is 
probably the most distressing symptom for patient 
as it may trigger vomiting reflexes and also cause 
embarrassment, disgust as well as social isolati-
on. Activated charcoal loses its odour-adsorbing 
properties when it becomes wet, hence it is often 
necessary to change the dressing frequently.5

For infected wound with odour, topical metroni-
dazole is used as an antimicrobial dressing to reduce 
or eliminate the malodour. According to a randomi-
zed, placebo-controlled, double-blind study conduc-
ted by Bale and colleague6, it was found that metro-
nidazole gel led to a faster reduction in odour compa-
red to placebo, with 100% effectiveness compared to 
placebo with only 76% effectiveness at eliminating 
odour within 3 days. In a prospective study, metro-
nidazole gel 0.75% was used as a daily application 
to wounds after cleaning with sterile saline 0.9%.7 
The findings showed that on day 0, 64% of wounds 
were rated odorous but on day 7, it was reduced to 
11% and on day 14, to 4%. Besides that, the bacterial 
colonization of the wounds on swab results was also 
improved. This result thus supports the use of me-
tronidazole to control wound malodour and reduce 
bacterial infection. In another small study involving 
5 women with ulcerated tumours, metronidazole gel 
0.8% which prepared by the investigators was appli-
ed topically to the surface of ulcerated tumours once 
or twice daily. Subjective assessment showed that 
four out of five people had elimination of odour whi-
le one of them had improvement in odour after 2-5 
days of topical metronidazole. Anaerobic bacterial 
colonies were reduced after application of metroni-
dazole on the ulcerated tumours.8

Conclusion

Although palliative care of the patient with a 
malignant wound will not cure patients of their ad-
vanced cancer, it still serves as an important com-
ponent to patient as it improves quality of life and 
eases their pain. A suitable low adherent dressing 
with combination of topical activated charcoal 
and metronidazole can help to control malodour 
of the malignant wound. 
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Abstract

Purpose: To explore the effects of health 
education programs about hypertension (HEPH) 
among the elderly in western Chinese villages.

Methods: We conducted the HEPH from July 
2011 to June 2012, including health lectures, per-
sonal consultation, peer-education and distribu-
tion of cartoon pamphlets. First, a questionnaire 
was delivered to 438 randomly selected elderly 
people from seven villages to obtain basic infor-
mation concerning relevant HEPH, then the regu-
lar intervention measures about HEPH were given 
to the elderly for twelve months, and the resultant 
information concerning HEPH was obtained. 

Results: Poor knowledge regarding the causes 
and preventive measures of hypertension was ob-
served in these aged participants before implemen-
tation of the HEPH in Chinese villages. However, 
their overall knowledge of hypertension was si-
gnificantly improved after the HEPH (P<0.05). 

Conclusion: HEPH can greatly improve the 
elderly’s knowledge of hypertension, which may 
help to reduce the risk of hypertension in elderly, 
thereby enhancing their quality of life.

Key words: Elderly, hypertension, health edu-
cation, China. 

Introduction

With the continuous advances and improve-
ments in living standards and an ever-increa-
sing life span, aging has raised serious concerns 
worldwide (1). Hypertension, which is often fo-
und in the elderly population, is one of the leading 
causes of morbidity and mortality in the world, 
especially in China. Hypertension can lead to pat-
hological changes in the heart, brain, kidney and 
other organ systems. In China, the most common 
complication of hypertension is stroke, followed 

by hypertension-related heart damage, including 
myocardial hypertrophy, coronary arteriosclero-
sis, arrhythmia and heart failure, and then kidney 
damage and peripheral angiopathy. In the mid-to-
late stage of hypertension, retinopathy can occur. 
A less common but serious complication is aortic 
dissection. Diabetes is also a common comorbi-
dity of hypertension. How to effectively prevent 
and cure hypertension has become an increasingly 
important concern of public health providers. If 
hypertension can be satisfactorily controlled and 
managed, the incidence of hypertension-related 
diseases will probably decrease remarkably, espe-
cially in the elderly population (2, 3). For this pur-
pose, we conducted an investigation and interven-
tion of hypertension knowledge in elderly people 
from several Chinese villages from July 2011 to 
June 2012. Meanwhile, health education was con-
ducted in various ways including health lectures, 
personal consultation, peer-education approach 
and distribution of cartoon health pamphlets in an 
elderly population. The study aims at improving 
knowledge of hypertension in the elderly people 
in order to decrease the incidence of hypertension.

Materials and methods

Subjects
A total of 438 elderly people (age 60 or older), 

from Shaanxi province of China, including seven 
Villages, were randomly selected. All the subjects 
received a questionnaire-based survey and then un-
derwent strict HEPH from July 2011 to June 2012. 

Methods 
Surveys were conducted at baseline and af-

ter intervention by medical undergraduates from 
target University. The self-designed questionnai-
re used in questionnaire-based investigation was 

Health education for hypertension in the elderly 
in Western Chinese villages: An intervention study
Wan Xia Yao1, Yan Qin Yao2, Hong Xia Wei1, Kai Yao3
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composed of three sections, including demo-
graphic profiles, knowledge of hypertension and 
medical needs of the elderly. The self-designed 
questionnaire contained hypertension knowledge 
that was also used in the post-intervention questi-
onnaire survey. The participants were required to 
fill in questionnaire by themselves after a thorou-
gh explanation for the items in the questionnaire 
by trained undergraduates before and after inter-
vention respectively. If any subject was unable to 
fill the questionnaire by themselves, the undergra-
duates would fill the questionnaire in accordance 
with the opinions of the participants. Before the 
implementation of various forms of health educa-
tion, a total of 438 questionnaires were distributed 
and 435 (99.32%) of them were returned. After the 
HEPH, one person went to Australia with her da-
ughter and two participants died, 435 (100%) of 
435 questionnaires were returned.

Three stages of the study:
-	 Stage 1 Collecting basic information before 

the HEPH
	 Questionnaires were delivered to 438 

randomly selected elderly people from 
seven villages in July 2011 to obtain the 
basic information concerning relevant 
knowledge of hypertension.

-	 Step 2 Performing the HEPH
	 Firstly, intervention measures were given 

and the same HEPH was applied to elderly 
people in the seven villages. Finally, the 
questionnaires were delivered to 435 
randomly selected elderly people from the 
same seven villages to obtain the critical 
information concerning relevant hypertension 
after the HEPH was completed in June 2012.

-	 Stage 3 Data analysis
	 Data analysis was performed using SPSS 

software, version13.0. After the collection of 
all the valid questionnaires, chi-square test was 
used to compare the difference in percentages 
before and after intervention measures. 

Ethical considerations
The research proposal was submitted to and 

approved by the Ethical Review Committee in target 
University. In addition, before the data collection, 
approval from each relevant village was obtained. 
All participants were informed about the purposes 

and the methods of the investigation and interven-
tion. They were also informed that participation 
in the study was voluntary, so they could refuse to 
participate or withdraw from the study at any time 
without being penalized or subjected to economic 
losses. Moreover, the participants were assured that 
their responses would be kept confidential and their 
identities would not be revealed in research reports 
and publications of the study. Lastly, the partici-
pants who agreed to participate in the investigation 
were asked to sign a written consent.

The Process of Health Education
The HEPH included four main steps, which 

were performed by medical teams from target 
University in the seven villages from July 2010 to 
June 2011(4-8).

-	 Step 1. Health Lectures 
	 After the questionnaire-based survey at 

baseline, ten sessions of health lectures were 
delivered to all the elderly in each of the seven 
villages by doctors from target University. 
The health lectures covered various types 
of knowledge about hypertension, such 
as pathogenesis, risk factors, prognosis, 
normal values of blood pressure, fluctuation 
range of blood pressure, and healthy food. 

-	 Step 2. Personal consultations and 
distribution of health pamphlets

	 There were three kinds of free health 
pamphlets in this study, i.e. picture-story 
book, cartoon, and picture poster. Research 
assistants and undergraduates provided 
personal consultations and distributed health 
pamphlets in the elderly people’s home. Every 
elderly person should have one picture poster 
and either of picture-story book or cartoon. 

-	 Step 3. Peer-education approach
	 The peer-education approach was the best 

method for elderly people, because they had 
the same background and, therefore, could 
communicate smoothly. Well-educated elder 
people were encouraged to organize the 
seminar, which were participated monthly 
by elder people in the seven villages. They 
discussed the topics on hypertension in the 
seminar. The organizers were financially 
rewarded and the attendees received gifts 
from the research team.
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-	 Step 4. Physical examinations
	 Physical examinations were conducted for 

the elderly people in the seven villages. 
Items included measuring blood pressure, 
B-ultrasonography, X-rays, and other 
common physical tests. The researchers 
kept a health file for every participant.

Data quality control and statistical analysis 
Each village strictly implemented the HEPH. 

All questionnaires were checked and the missed 
items were completed during home visits. To con-
firm the validity of the obtained data, 5% of the 
questionnaires were randomly selected and vali-
dated by telephone query or home visit. The data 
was entered by specially trained medical under-
graduates from target University. Every elderly 
people filled out the questionnaire in a separate 
room in the absence of interference from others. 
Every completed questionnaire was examined 
carefully by trained staff. If the questionnaire was 
filled out falsely or not filled in well and truly, 
the trained staff contacted the participants to fill 
in missed information in the questionnaire or to 
clarify vague answers. All data analysis was per-
formed using the SPSS software, version 13.0.

Results

General demographic characteristics
Of the 435 elderly people, 45.52% (198) were 

men and 54.48% (237) were women. The age range 
was 60-87 years. 29.89% (130) of the participants 
were illiterate; 45.06% (196) attended primary 
school and; 19.31% (84) received junior middle 
school education and 5.75% (25) accomplished 
senior middle school education. In terms of occu-
pation, 3.91% (17) were managers or executives. 
28.28% (123) were workers and 67.82% (295) were 
farmers. In addition, the survey showed that 25.06% 
(109) of the elderly people had less than ¥15,000 an-
nual family income, 36.32% (158) were in the range 
of ¥15,000~¥30,000 and 38.62% (168) earned more 
than ¥30,000. These data are summarized in Table 1.

Knowledge level of hypertension among the 
elderly before the health education 
The knowledge levels of hypertension in the 

435 elderly people before the HEPH are presented 
in Table 2. As shown in this table, a low overall 
knowledge level of hypertension was noted. Of all 
the participants, only 31.72% (138 subjects) knew 
the diagnostic criteria of hypertension. The most 
frequently incorrectly answered item in Table 2 was 
how to take medications properly whereas a high 
percentage of the subjects knew the fact that smok-
ing and drinking can cause blood pressure elevation.

Table 1.  General demographic characteristics
Item Sub-item Number         percent (%)

Gender Male   
Female 

198
237

45.52
54.48

Age (years)
60-69
70-79
>80 

254
127
54

58.39
29.20
12.41

Education level

Illiterate
Primary

Junior high 
Senior high 

120
222
74
19

27.58
51.04
17.01
4.37

Occupation 
Farmer
Worker

      Executive

295
123
17

67.82
28.28
3.91

Household income
<¥ 15,000

¥ 15,000-¥ 30,000
>¥30,000

109
158
168

25.06
36.32
38.62
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Needs for medical treatments and health 
education
Results about the needs for medical treatments 

and health education of the 435 elderly people are 
summarized in Table 3. As demonstrated in this 
table, measuring blood pressure through family 
visits at regular intervals was the most requested 
service 89.43%. Offering treatments and medica-
tions were the second most wanted health service 
85.29%. In addition, regular health lectures on 
hypertension prevention and treatment were the 
third wanted health service 77.47% by these el-
derly subjects.

Comparison of hypertension knowledge 
levels before and after HEPH
As shown in Table 4, the overall knowledge 

level of hypertension in the elderly people was 
significantly improved after implementation of the 
HEPH activities. Statistical analysis indicated that 
the percentage of the people who gave correct an-

swers to the questions in Table 4 was significantly 
improved after the HEPH (P<0.05). In addition, 
the results also showed that the knowledge level 
of hypertension among elderly females was higher 
than that of male participants in this study. 

Discussions 

Results from this study indicated that the el-
derly people in the countryside had a low educa-
tion level. Only 4.37% of the participants accom-
plished senior middle school education, whereas a 
majority of these elderly people (51.04%) only had 
access to primary school education and 27.58% 
of them were illiterate. It is generally acknowl-
edged that health literacy plays an important role 
in health outcomes (9). However elderly people 
in the countryside of China have a low education 
level. Hence different health education strategies 
are needed for the elderly people with various lev-
els of health literacy. For those who received little 

Table 2.  Knowledge level of hypertension in the 435 elderly people before the HEPH

Item Numbers with 
correct answer

Percent 
(%) Rank

Smoking can increase blood pressure 248 57.01 1
Drinking can increase blood pressure 226 51.95 2
High salt diets can increase blood pressure 195 44.83 3
Blood pressure have a positive correlation with age 191 43.91 4
Exercise can reduce blood pressure 180 41.37 5
Agitation and tension can increase blood pressure 165 37.93 6
Diagnostic criteria of hypertension 138 31.72 7
Obesity increases the risk of hypertension 134 30.81 8
Patients should adhere to anti-hypertension agents even when 
blood pressure declines to a normal level 131 30.11 9

Risks of hypertension 124 28.51 10
Hypertension is a genetic inheritable disease 114 26.21 11
Patients should take medications even without symptoms of 
hypertension 81 18.62 12

Table 3.  Needs for medical treatments and health education among 435 elderly people*
Item Number Percent (%) Rank 

To measure blood pressure through family visits at regular intervals 389 89.43 1
To offer treatments and medications 371 85.29 2
To deliver regular health lectures 337 77.47 3
To provide free health education advice/ prescriptions 295 67.82 4
To provide medical consultation 261 60.00 5
To complete Peer-education approach 254 58.39 6
To assist in referral for  treatment of a serious disease 237 54.48 7

* Participants could give more than one response.
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education, health knowledge should be conveyed 
using simple explanations and acceptable tech-
nique, such as a peer-education approach. As for 
those with higher health literacy, offering cartoon 
health pamphlets and journals may be more ap-
propriate. In addition, owing to physical aging, the 
elderly people often show slow response and poor 
memory. Therefore special health education regi-
mens for this group are needed in order to achieve 

a better effect for disease prevention and treat-
ment. In the present study, we displayed that the 
overall knowledge level about hypertension was 
low before the HEPH. In particular, lack of knowl-
edge regarding the proper use of anti-hypertension 
agents and the potential harm of hypertension was 
observed. Furthermore, our study showed that 
most of the elderly people expressed their needs 
for taking blood pressure as well as medical treat-

Table 4.  Comparison of hypertension knowledge levels before and after the health education (%)

Item 
Male Female Total

Before-  After-  P-value Before-  After-  P-value Before-  After-  P-value
Knowing the normal blood pres-
sure in adults 20.92  60.00* (<0.05) 19.08  61.15* (<0.05) 20.00  60.58* (<0.05)

Blood pressure should be measured 
yearly after the age of 35 years 11.95  64.83* (<0.05)   10.12  66.21* (<0.05) 10.03  65.52* (<0.05)

Hypertension can cause stroke 20.22  61.38* (<0.05) 18.39  60.00* (<0.05) 19.30  60.96* (<0.05)
Hypertension can cause coronary 
heart diseases 28.96  45.98* (<0.05) 27.58  46.21* (<0.05) 28.27  46.10* (<0.05)

Elderly patients with hypertension 
should take medications as 
prescribed.

35.86  85.97* (<0.05) 33.79  86.90* (<0.05) 34.83  86.44* (<0.05)

Elderly patients with hypertension 
should take low salt and low fat 
diets.  

42.99  86.44* (<0.05) 39.08  87.36* (<0.05) 41.03  86.90* (<0.05)

Elderly patients with hypertension 
should do certain amount of 
exercises. 

24.83  56.32* (<0.05) 20.69  56.55* (<0.05) 22.79  54.44* (<0.05)

Elderly patients with hypertension 
should control their body weight. 37.93  57.01* (<0.05) 37.24  59.31* (<0.05) 37.59  58.16* (<0.05)

Elderly patients with hypertension 
should avoid agitation and tension. 19.08  58.39* (<0.05) 21.15  61.60* (<0.05) 20.11  59.00* (<0.05)

Obesity is more likely to cause  
hypertension 25.29  72.41* (<0.05) 22.76  82.30* (<0.05) 24.03  77.35* (<0.05)

Family history of hypertension will 
increase the risk of hypertension. 11.04  64.38* (<0.05) 10.35  65.06* (<0.05) 10.70  64.72* (<0.05)

Heavy smokers are more likely to 
develop hypertension. 46.21  72.87* (<0.05) 47.36  80.46* (<0.05) 46.79  76.67* (<0.05)

People with A-type psychological 
characteristic or personality are 
more likely to develop 
hypertension.  

17.93  65.28* (<0.05) 17.01  67.59* (<0.05) 17.47  66.44* (<0.05)

People with high level of triglycer-
ide or cholesterol are more likely to 
develop hypertension. 

22.30  85.97* (<0.05) 20.92  85.06* (<0.05) 21.61  85.52* (<0.05)

People with high salt diets are more 
likely to develop hypertension.  58.85  96.09* (<0.05) 60.22  98.39* (<0.05) 59.54  97.24* (<0.05)

* P<0.05
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ments and health education. The results obtained 
in this research indicated that they had a high de-
mand for knowing their health conditions, espe-
cially for knowledge of hypertension. Therefore 
we established health records for all participants 
and measured their blood pressure at regular inter-
vals during the course of study. Moreover, in an at-
tempt to help them remove negative living habits 
and prevent the occurrence of hypertension and its 
complications, we also carried out extensive health 
education, including regular health lectures, peer-
education approach, distribution of cartoon health 
pamphlets and the like. Indeed, a marked differ-
ence of hypertension knowledge levels before and 
after the health education revealed that health edu-
cation might help reduce the risk of hypertension 
in aged people, thereby enhancing their quality of 
life in the countryside.

Many elderly people living in the countryside 
fail to get proper medical treatments due to their 
low education levels, a lack of knowledge about 
hypertension and low economic status. Hence 
more attention should be directed to these elder-
ly people in the countryside. Medical and social 
workers should work together to help improving 
health literacy among the elderly through special 
methods of health education in the countryside.
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Abstract

A spinal epidural patch using autologous veno-
us blood injected into the epidural space is a pro-
cedure carried out in the treatment of persistent ce-
rebrospinal fluid leakages that may develop after 
such interventions as lumbar catheter placements 
and lumbar punctures, which occasionally result 
in complications. Reported complications from 
this procedure include lumbar pain and radiculo-
pathy, however no serious neurological problems 
occurring after this procedure have been reported 
up to date. This paper offers a description of the 
emergency decompression surgery performed to 
treat a case of cauda equina syndrome that deve-
loped after repetitive spinal epidural blood patch 
applications to treat a cerebrospinal fluid leakage 
following a lumbar puncture for spinal anesthesia.

Key words: CSF fistula, epidural patch, spinal 
epidural hematoma.

Introduction

The injection of autologous venous blood into 
the epidural space to prevent spinal cerebrospinal 
fluid leakage is a form of iatrogenic spinal epidural 
hematoma known as an epidural patch, and is an 
intervention performed to prevent persistent spi-
nal CSF leakage with occasionally reported com-
plications. (1) A case of cauda equina syndrome, 
which developed after repetitive spinal epidural 
blood patch applications to treat a cerebrospinal 
fluid leakage after a lumbar puncture performed 
for spinal anesthesia is reported.

Case

A 17-year-old female patient presented with a 
headache two days after surgery with spinal ane-
sthesia. The patient was thought to be suffering 
from cranial hypotension due to a CSF leak after a 

lumbar puncture between the second and third lum-
bar vertebrate. A spinal epidural patch was applied 
with an injection of 2 ml of autologous venous blo-
od at the level of L3-L4. The headache eased over 
the following days, but recurred three days after 
the procedure, and so further spinal epidural patch 
applications of 2 ml of autologous venous blood 
were made on different days at the same site. Pa-
raplegia, parahypoaesthesia and urinary retention 
developed a hours after the final patch application. 
A spinal epidural hematoma in the left posterolateral 
area of the lumbar region, extending from L2 to L5, 
was identified from the MRI (Figure 1 and 2). Spi-
nal epidural hematoma was removed through a left 
L3, L4 and L5 hemilaminectomy. The neurological 
status of the patient improved after surgery, and a 
control MRI indicated a complete disappearance 
of the hematoma (Figure 3). The patient was disc-
harged on the seventh day after surgery following a 
neurological examination, during which no neurolo-
gical deficits were found.  

Figure 1.  Preoperative sagittal MRI showing 
spinal epidural hematoma at lombar dorsal 
spinal epidural area

A case of serious neurological defect due to 
repeated spinal epidural blood patch
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Figure 2.  Preoperative axial MRI showing he-
matoma compressing lomber dural sleeve

Figure 3.  Postoperative sagittal MRI with no 
pathological findings

Discussion

The causes of spinal epidural hematoma is 
hematological disorders, treatments using anti-
coagulants, vascular malformations, hypertensi-
on, epidural tumors and trauma. In addition, spi-
nal surgery, lumbar puncture and spinal epidural 
patches with autologous venous blood are among 
the iatrogenic causes of spinal epidural hematoma. 
No etiological factors can be found in 40% of ca-
ses of spinal epidural hematoma, which defined as 
spontaneous epidural hematoma (2).

Patch applications using injections of epidural 
autologous venous blood into the area in which le-
akage is suspected for the treatment of CSF leaks 
that develop after lumbar punctures for CSF sam-
pling and spinal anesthesia, and for fistulas that 
develop after surgical procedures, have been used 
for many years with very few reported complicati-

ons. Among the reported complications are lower 
back pains, radiculopathy, and spinal subdural or 
epidural hematoma. No advanced level neurologi-
cal deficits resulting from patch application have 
been reported to date (1,4).

Although complications after spinal epidural 
patch applications are uncommon and are rarely 
serious enough to cause advanced neurological de-
ficits, according to literature serious problems are 
possible, as with the case under discussion. Reaso-
nable preventive measures to decrease complica-
tions include patch applications only by experien-
ced hands, and not more than once; and the patient 
should be closely monitored after the intervention 
with serial neurological examinations and MRIs 
when a neurological deficit occurs, which will aid 
in the prevention of irreversible complications. In 
situations of severe neurological problems due to 
a hematoma, as was the situation in the case under 
discussion, the treatment of choice is the evacua-
tion of epidural blood through emergency surgery.

References

1.	 Desai MJ, Dave AP, Martin MB. Delayed radiculer 
pain following two large volume epidural blood-patch 
for post lumbar puncture headache: A case report. 
Pain Physician. 2010; 13: 257-62.

2.	 Göksel HM, Karadağ Ö, Gürelik M, Özüm Ü. Spon-
tan Spinal Epidural Hematom: Olgu Sunumu. Türk 
Nöroşirürji Dergisi. 2000; 10: 218-20.

3.	 Lo CC, Chen JY, Lo YK, Lai PH, Lin YT. Spontaneous 
spinal epidural hematoma: a case report and review 
of the literatures. Acta Neurol Taiwan. 2012; 21: 31-4.

4.	 Tekkök IH, Carter DA, Brinker R. Spinal Subdural 
Haematoma as a Complication of Immediate Epidu-
ral Blood-Patch. Can J Anaesth. 1996; 43: 306-9.

Corresponding Author
Aydin Canpolat,
Taksim Education and Research Hospital,
Department of Neurosurgery,
Istanbul,
Turkey,
E-mail: aydincanpolat@yahoo.com



HealthMED - Volume 7 / Number 8 / 2013

Journal of Society for development in new net environment in B&H 2507

Abstract

Barrett’s esophagus (BE) is an acquired condi-
tion in which the squamous epithelial lining of the 
lower esophagus is replaced by a columnar epithe-
lium due to chronic gastroesophageal reflux. The 
prevalence of BE has ranged from 0.9% to 4.5%. 
The rate of progression from BE to esophageal ade-
nocarcinoma is 0.5% per patient-year. Human stu-
dies show that the reflux of bile parallels, acid reflux 
and increases with the severity of gastroesophageal 
reflux disease (GERD), being most marked in BE. 
However, recent ex vivo studies suggest that pulses 
of acid reflux may be more important than bile salts 
in the development of dysplasia or adenocarcinoma 
in Barrett’s epithelium. The diagnosis of BE can be 
suspected when, during endoscopic examination, 
columnar epithelium is observed to extend above 
the gastroesophageal junction (GEJ) into the tubu-
lar esophagus. To identify relevant articles for this 
review, a PubMed search was conducted using re-
levant key words and phrases. In addition, referen-
ce lists from identified manuscripts were searched 
and bibliographies of relevant studies were also re-
viewed. Although, guidelines for the diagnosis, sur-
veillance and management of BE were published, 
the main goal in the management of premalignant 
condition would be the permanent elimination of 
Barrett’s mucosa. Current therapeutic options are 
limited or still in the investigational stages. This 
review summarizes the endoscopic diagnosis, scre-
ening, surveillance and introduces endoscopic abla-
tive modalities currently used.

Key words: Argon plasma coagulation; Barrett’s 
esophagus; Endoscopic mucosal resection; Gastroe-
sophageal reflux disease; Multipolar electrocoagu-
lation.

Introduction

Barrett’s esophagus (BE) is the condition in 
which any extent of metaplastic columnar epithe-

lium that predisposes to cancer development re-
places the stratified squamous epithelium that nor-
mally lines the distal esophagus (1), which gives 
a red appearance to the esophagus on endoscopic 
examination. Many etiological factors are invol-
ved in the development of Barrett’s esophagus 
(BE), such as gastroesophageal reflux disease 
(GERD), with inflammatory stress leading to me-
taplastic transformation of the mucosa. Advanced 
age, male sex, white race, symptoms of reflux and 
obesity are the risk factors for Barrett’s esophagus. 

Upper endoscopy is required for diagnosis 
which is based on initial endoscopic investigation 
and histopathologic examination of specimens that 
obtained from biopsy of the endoscopically visible 
Barrett’s segment. Those affected segment may 
extend to variable lengths. BE that more commonly 
seen among Asian populations have short-segment 
(< 3 cm), while in Western populations having long 
segment (> 3 cm) type seen mostly. Societal guide-
lines generally have recommended endoscopic sur-
veillance for patients with BE at intervals of three 
to five years have been suggested for patients who 
have no dysplasia, six months to one year for tho-
se found to have low-grade dysplasia (LGD), and 
every three months for patients with high-grade 
dysplasia (HGD) who receive no ablation therapy 
(2). Screening a high-risk group such as men with 
GERD will result in the detection of more patients 
with BE, many of whom are asymptomatic. BE 
occurs more often in men than women. The male to 
female ratio is approximately 2: 1 (3). 

The aim of this literature review is to summa-
rize the endoscopic diagnosis, screening, survei-
llance and introduces endoscopic ablative modali-
ties currently used.

Prevalance of BE
The prevalence of BE in the general U.S. popu-

lation is not known, while the prevalence of GERD 
is increasing both in the West and in Asia and this 
may justify strategies for prevention and early de-
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tection of BE. Hiatal hernia is also associated with 
the presence of BE (4). In one of the population-
based study conducted in Sweden, BE was diagno-
sed in 1.6% of 3000 study participants (5). Studies 
have reported inverse associations between the pre-
sence of BE and consumption of red wine, Heli-
cobacter pylori (HP) infection, and black race (6). 
Esophageal adenocarcinoma has been estimated to 
develop in about 0.5%–1.0% of patients with BE 
annually (7) and is now the most rapidly increasing 
cancer in the Western world. The incidence of ade-
nocarcinoma in patients with BE increases with the 
degree of dysplasia from approximately 0.5% per 
year (8) in nondysplastic BE to as high as 15% to 
20% per year in subjects with high-grade dysplasia 
(HGD) (9,10). BE itself does not cause symptoms. 
The extent of dysplasia is usually characterized by 
pathologists as mild or low grade dysplasia (LGD), 
and severe or high-grade dysplasia (HGD). Current 
techniques for endoscopic monitoring of the disea-
se represent a large cost burden, the value of which 
has been called into question (11). 

Diagnosis
Individuals who have experienced acid reflux 

symptoms for a number of years should undergo 
an upper endoscopy exam to determine if they 
have BE. BE is marked by the presence of colu-
mnar epithelia in the lower portion of esophagus, 
replacing the normal squamous cell epithelium 
that is metaplasia. This metaplasia confers an 
increased risk of adenocarcinoma (12). The line at 
which the columnar epithelium transitions to the 
squamous epithelium (i.e., the squamocolumnar 
junction) is known as the Z-line. Normally, the Z-
line corresponds to the gastroesophageal junction 
(GEJ). In BE, the Z-line is displaced proximally 
relative to the gastroesophageal junction. 

BE is diagnosed by endoscopy and histology. 
An endoscopy procedure is performing to look at 
the lining of the esophagus and biopsies to exami-
ne samples of suspect tissue. The biopsy is exami-
ned in a lab to see whether the normal squamous 
cells have been replaced with Barrett’s cells (13). 
Long-segment BE measures 3 cm or more from the 
gastroesophageal junction, while short-segment 
BE is less than 3 cm from the gastroesophageal 
junction (5). More metaplasia would predispose to 
more cancer, and one study (14) has shown this to 

be the case. On the pathologic examination, inte-
stinal metaplasia can be identified by the presence 
of goblet cells on biopsy of the esophageal muco-
sa. There are may be of two types of metaplastic 
columnar cells: gastric that similar to those in the 
stomach, which is not technically BE or colonic 
that is similar to cells in the intestines. Colonic-ty-
pe metaplasia is the type of metaplasia associated 
with risk of malignancy in genetically susceptible 
people. Histochemical stain Alcian blue (pH 2.5) 
is used to distinguish true intestinal-type mucins 
from their histologic mimics. Recently, immuno-
histochemical analysis with antibodies to CDX-2 
(specific for mid and hindgut intestinal derivation) 
has also been utilized to identify true intestinal-
type metaplastic cells. It has been shown that the 
protein AGR2 is elevated in BE (15) and it can be 
used as a biomarker for distinguishing BE from 
normal esophageal epithelium (16). After the ini-
tial diagnosis of BE are rendered, affected people 
undergo annual surveillance to detect changes that 
indicate higher risk to progression to dysplasia. 

Screening and surveillance for BE
Screening and surveillance for BE remain very 

controversial topics. Screening refers to the initial 
endoscopic examination performed in subjects for 
the detection of BE and /or esophageal adenocarci-
noma while surveillance is the continued observati-
on of patients with BE by serial endoscopy for the 
detection of dysplasia and/or early cancer. There 
are lots of challenges to screening for BE such as: 
inability to predict who has BE prior to endoscopy, 
the lack of evidence based criteria, the invasiveness 
and expense of endoscopy, and the increasing docu-
mentation of a subgroup of patients with BE who 
lack reflux symptoms. Predictors included age >40 
(17), heartburn (17,18), long duration GERD symp-
toms (≥13 years), and male gender (18). Histologi-
cal confirmation of disease varies with the length 
of columnar appearing mucosa identified at endos-
copy, with suspected short-segment disease confir-
med in only about 25% of cases and long-segment 
disease confirmed in 44%–80% of cases (19). More 
than 20% of patients without confirmation of inte-
stinal metaplasia at initial endoscopy have it at later 
endoscopy probably because of sampling error or 
interim development of intestinal metaplasia after 
the first examination (20). 
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A retrospective study of endoscopic and patho-
logy reports from 15 hospitals in the Netherland 
revealed that adherence to the Seattle protocol was 
79% for cases in which Barrett’s metaplasia invol-
ved only up to 5 cm of the distal esophagus but 
diminished with increasing extent of metaplasia to 
the point that there was only 30% adherence among 
cases with metaplasia involving 10-15 cm of the 
esophagus (21). Esophageal biopsy specimens taken 
for evaluation of BE and who had endoscopy reports 
that documented the extent of esophageal columnar 
lining (22) was found in only 51% of cases. As in 
the previous study, adherence to the protocol varied 
inversely with the extent of Barrett’s metaplasia. 

Streitz et al. (23) studied 77 patients treated 
for esophageal adenocarcinoma. Among them 19 
patients, the cancers were found during survei-
llance endoscopies performed, while 58 patients 
with symptoms of esophageal cancer, and BE was 
first diagnosed when their tumors were resected. 
Fountoulakis et al. (24) studied a cohort of con-
secutive patients those gone for esophagectomy 
for HGD or adenocarcinoma in BE, showed, with 
1- and 3- year survival rates for the surveillance 
and no-surveillance groups of 88% versus 67% 
and 80% versus 31%, respectively. Corley et al. 
(25) studied for 589 patients with adenocarcinoma 
of the esophagus or gastric cardia those diagnosed 
during 1990 to 1998. Only 23 patients who were 
known to have had BE for at least 6 months before 
the cancer was diagnosed and 15 had their tumors 
discovered during surveillance endoscopy. 

A more recent analysis, Cooper et al. (26) inclu-
ded 2754 patients with a new diagnosis of esopha-
geal adenocarcinoma, having an endoscopy per-
formed 3 years to 6 months before the diagnosis 
of cancer was associated with an improvement in 
median survival from 7 months (for patients with 
no prior endoscopy) to 11 months. In a case-con-
trol study, Kearney et al. (27) found that a group 
of 245 patients who had GERD and adenocarcino-
ma of the esophagus or gastric cardia were signi-
ficantly less likely to have undergone endoscopy 
in the 1 to 8 years before the index date than 980 
control subjects (matched by age, sex, and race) 
who had GERD without cancer (adjusted odds ra-
tio, 0.66; 95% CI, 0.45– 0.96). 

The American College of Gastroenterology 
(ACG) guidelines state that “patients with chronic 

GERD symptoms are those who are most likely to 
have BE and should undergo upper endoscopy” 
(28). If BE is detected, as the part of surveillan-
ce for precancerous cell changes called dysplasia, 
should be done an endoscopic biopsy every two to 
three years to patients. If intraepithelial neoplasia is 
found in the Barrett’s epithelium, appropriate inter-
vention, with follow-up surveillance at appropriate 
time-intervals is generally recommended (12). It 
is recommended that 4-quadrant biopsy samplin-
gs of the Barrett’s epithelium are taken at 1- to 
2-cm intervals along the entire segment of affected 
esophageal tissue. Surveillance procedures call for 
periodic examinations, with the frequency dictated 
by the degree of dysplasia observed (7, 1). Patients 
with BE with dysplasia would undergo surveillance 
endoscopy every 6 months for low-grade dysplasia 
or every 3 months for high-grade dysplasia as long 
as dysplasia was noted at least once during the pre-
ceding 12 months (29). It has been suggested that 
screening should focus on patients with GERD who 
have risk factors for BE, such as male sex, white 
race, an age of more than 50 years, and a long hi-
story of symptoms (more than five years).

Endoscopic surveillance programs have been 
established in an effort to diagnose cancer at an 
early stage in patients with BE. The numbers of 
published case–control and cohort studies have 
shown that endoscopic surveillance is significantly 
associated with both an earlier stage of esophageal 
adenocarcinoma at diagnosis and improved survi-
val (30). On the survey in UK by Mandal et al. only 
76% of respondents considered that surveillance 
was worthwhile. In those who considered survei-
llance worthwhile, 83% used sub-selection based 
on age, length of Barrett’s or presence of ulcer or 
stricture (30). Although, no randomized, controlled 
trials have evaluated the efficacy of surveillance, 
and also not clear whether surveillance reduces 
the mortality from esophageal cancer, most of the 
major gastroenterological societies and published 
guidelines recommend surveillance of patients with 
BE. There are several factors which expected be-
nefits of current surveillance strategies such as the 
low overall incidence of cancer in BE patients, the 
absence of a previous diagnosis of BE in the ma-
jority of patients with esophageal adenocarcinoma, 
and difficulties in the diagnosis of dysplasia which 
is a high missing rate on evaluation of random bi-
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opsy specimens and high variation among patholo-
gists in the interpretation of biopsy findings (31,32). 

Recent studies suggest a risk of cancer is 0.5% or 
less annually. Sharma et al. (33) studied the incidence 
of cancer was 1 case in 212 patient-years of follow-up 
(0.5% per year). One of the meta-analysis (34) shows 
the incidence rates for esophageal adenocarcinoma 
range from 0.6% to 1.6% per year in patients with 
LGD. Esophageal adenocarcinoma development 
rate is high among patients with high-grade dyspla-
sia, with an estimated incidence of 6.6 cases per 100 
patient-years (95% confidence interval, 4.9 to 8.2) in 
a recent meta-analysis (35). In a randomised crosso-
ver study (36) of 121 patients undergoing endoscopy 
for screening and surveillance of BE, the prevalence 
of disease was similar between conventional endos-
copy (26%) and unsedated small-calibre endoscopy 
(30%). In a single-centre prospective study (37) of 
90 patients undergoing screening or surveillance for 
BE, capsule endoscopy was 67% sensitive and 84% 
specific for identification, diagnosing 14 of 21 cases 
who were confirmed by biopsy. Somewhat impro-
ved operating characteristics of capsule endoscopy 
were seen in 89 patients by French investigators (38). 
Recently, enhanced optical imaging techniques i.e., 
High-resolution, white-light Endoscopy, Magnifica-
tion endoscopy, Chromoendoscopy, Narrow-band 
imaging (electronic Chromoendoscopy), Autofluo-
rescence imaging, Confocal microscopy have been 
suggested to improve the efficiency and accuracy of 
endoscopic surveillance. Most of these techniques 
have not been directly compared with standard en-
doscopy, but use of narrow-band imaging and con-
focal laser endomicroscopy suggest a high rate of 
accuracy (85 to 92%) in the diagnosis of neoplasia 
in patients with BE (39, 40). The cost-effectivene-
ss of endoscopic screening and surveillance is still 
unknown, and it depends upon poorly described fac-
tors such as the accuracy of the test to diagnose BE, 
the risk of cancer in patients with the condition, and 
the cost of endoscopy and histological analysis (41). 
One analysis suggested that, although one screening 
endoscopy was highly cost-effective, subsequent 
surveillance endoscopies in patients whose biop-
sies showed only BE with no dysplasia were very 
cost-ineffective, adding only a few extra days of life 
expectancy at an extra cost of thousands of US do-
llars (42). In a prospective double-blind study (43) 
of 33 patients, the technique had an accuracy of 78% 

for the detection of dysplasia in patients with BE. In 
a study of 63 patients with BE and associated neopla-
sia, changes with 98.1% and 92.9% sensitivity and 
94.1% and 98.4% specificity, respectively (96.8% 
and 97.4% accuracy, respectively) (40).

Endoscopic treatment of BE
Endoscopic therapies can be further subdivi-

ded into tissue-acquiring and non-tissue-acquiring 
modalities. 

Multipolar electrocoagulation (MPEC)
MPEC indicates that this is a safe, effective met-

hod to ablate BE over the long term in combination 
with acid suppression, suggested findings from a 
10-year follow-up study. Allison et al. (44) reported 
166 patients were recruited for the study; 139 com-
pleted at least 10 years of follow-up. Complications 
developed in less than 5% of patients. Recurrent 
BE occurred in less than 5% of patients. No ade-
nocarcinoma or high grade dysplasia of the esopha-
gus developed in any of the patients. Sharma et al. 
(45) compared Argon Plasma Coagulation (APC) 
and MPEC for ablation of nondysplastic BE in 35 
patients. The complete remission rate of Barrett’s 
epithelium was comparable in both groups (75% vs 
63%; P=0.49). Subsequently, Sampliner et al. (46) 
documented successful removal of BE 45 of 58 pa-
tients in a multicenter study.

APC
It is considered as a standard technique for abla-

tion especially of short segments of BE. In most 
studies APC was used to ablate nondysplastic BE. 
Complications of APC are strictures, relatively ra-
rely bleedings and very rarely perforations. Van La-
ethem et al. (47) studied APC is safe and effective 
in the management of high grade dysplasia and in 
situ adenocarcinoma associated with BE. Comple-
te eradication of high grade dysplasia and in situ 
adenocarcinoma was achieved after a mean num-
ber of 3.3±1.5 APC sessions in 8 of 10 patients 
(80%). Attwood et al. (48) treated 29 patients with 
APC with a mean follow-up period of 37 months. 
Twenty-five patients had elimination of high grade 
dysplasia and 22 patients had elimination of BE.

APC appears to be more effective than Pho-
todynamic Therapy (PDT). A total of 68 patients 
with BE were randomized to APC (n = 34) or PDT 
(n=34). In the APC group with 33 of 34 (97%) 
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ablated, compared with 17 of 34 (50%) in the PDT 
group (49). Madisch et al. (50) studied 70 patients 
with histologically proven nonneoplastic BE, com-
plete BE ablation was achieved by APC and 120 
mg omeprazole daily. Among them 66 patients 
(94.4%) underwent further surveillance endoscopy. 
In none of the patients, intraepithelial neoplasia nor 
an esophageal adenocarcinoma was detected. 

Radiofrequency Ablation (RFA)
RFA seems to be the method for ablation with 

the highest rates of Barrett’s eradication with a very 
low complication rate and an almost absent risk 
of residual ‘buried glands (51, 52). A focal device 
(HALO-90) fits over the tip of the endoscope and 
can be used for ablation of smaller areas (53). In a 
dose-response and efficacy study in patients with 
nondysplastic BE who underwent treatment with 
the HALO360 system, 70% of 70 patients had 
complete ablation of BE after 1 year of follow-up 
(53). Two recently published (51, 52) studies from 
the Amsterdam group combined ER of visible neo-
plastic lesions with circumferential and focal RFA 
of the remaining BE containing high grade dyspla-
sia in 23 patients. Ablation without prior endos-
copic resection was performed in 10 patients with 
flat high-grade intraepithelial neoplasia (HGIN). 
Complete elimination of neoplasia and Barrett’s 
metaplasia was possible in all of the 23 included 
patients, and none of the 836 biopsies of the neo-
squamous mucosa contained subsquamous BE. 

In a US multicenter registry with 16 centers 
(54), there 142 patients with high-grade dysplasia 
underwent a mean of 1 ablation session with the 
HALO360 system. A complete removal of high-
grade intraepithelial neoplasia was confirmed in 
90.2% and of Barrett’s epithelium in 54.3% (54). It 
also seems to be the ideal addendum to endoscopic 
resection for ablation of the remaining nondysplastic 
Barrett’s epithelium after successful resection of all 
localizable high-grade intraepithelial neoplasia and 
adenocarcinoma. If there is evidence of fibrosis in 
the wall of the esophagus, an ablation balloon with 
a diameter smaller than that determined by the me-
asuring balloon is used to prevent esophageal tears; 
RFA is not recommended for patients with esopha-
geal strictures because inflation of the treatment 
balloons (typical diameters of 28 to 31 mm) could 
cause perforations. During a follow-up period of 30 

months, by using a combination of the balloon-based 
and focal RFA devices, an uncontrolled study has 
described complete eradication of Barrett’s epithe-
lium in 60 of 61 patients (55). From 19 US centers, 
a multicenter, randomized, sham-controlled trial (9) 
investigated the efficacy of RFA in 127 patients with 
low-grade intraepithelial neoplasia (n=63) and high-
grade intraepithelial neoplasia (n=64). Patients were 
randomized (2: 1) to RFA or sham treatment. The 
1-year interim analysis was able to show that 74% 
of patients randomized to RFA achieved complete 
clearance of Barrett’s metaplasia compared with 0% 
in the sham arm. RFA successfully removed high-
grade intraepithelial neoplasia in 83% of patients 
(10 of 12) and low-grade intraepithelial neoplasia in 
100% (23 of 23). In the sham group, 0% of patients 
had clearance of high-grade intraepithelial neoplasia 
and 36% of low-grade intraepithelial neoplasia.  

Cryotherapy 
The latest technique of ablation therapy applied 

to BE with the least experience in human beings 
is cryotherapy. Cryotherapy works by freezing the 
mucosa to induce cell death. Two systems have been 
used including one sprays liquid nitrogen through 
an open-tip catheter (56) the other forces a cryoge-
nic refrigerant (carbon dioxide) through a catheter 
that also provides venting (57). There are 2 different 
devices for cryotherapy in the gastrointestinal tract. 

Raju et al. (58) have reported esophageal cryothe-
rapy could result in a dose-dependent injury to the 
esophagus. In a single-center, retrospective study, 
among 36 patients, 33 patients (92%) achieved a 
complete response. Remaining of three low-grade 
dysplasia (1 patient) and intestinal metaplasia (2 pa-
tients) was diagnosed (59). Nonrandomized and un-
controlled studies show success rates comparable 
to other ablative modalities for the treatment of BE 
with HGD, with complete eradication of dysplasia 
seen in 87-96% and complete eradication of inte-
stinal metaplasia in 57-96% of treated patients. In 
early-stage esophageal cancer, spray cryotherapy 
appears to have a unique role, eliminating mucosal 
cancer in 75% of patients, including those who 
have failed other modalities (60).

Photodynamic therapy (PDT)
PDT is an established endoscopic technique for 

ablating BE with high-grade dysplasia or early-
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stage intraepithelial neoplasia and has been succe-
ssfully used to treat early neoplasia in BE for more 
than one decade. The most common clinically si-
gnificant adverse effect seen in > 30% of the pati-
ents who were treated with PDT developed esopha-
geal strictures (10), which is usually superficial and 
might be dilated effectively with standard endosco-
pic accessories, such as endoscope balloon or Sa-
vary dilators (6). In BE, it has involved a variety 
of different agents, including porfimer sodium and 
5-aminolevulinic acid (5-ALA) (10, 62). In a large 
multicentric randomized trial utilizing intravenous 
porfimer sodium, a photosensitizer, 255 patients 
with high-grade intraepithelial neoplasia were tre-
ated by PDT and proton pump inhibitors (PPIs) or 
PPI only. Ablation of all high-grade dysplasia was 
noted in 77% of patients in the PDT arm versus 
39% in the control arm. Significantly fewer pati-
ents progressed to cancer in the PDT arm than in 
the PPI arm (13 vs. 28%) (10). However, compli-
cations occurred in 94% of the PDT group. Re-
sults were similar after 5 years of follow-up (62). 

PDT is a highly effective, safe and minimally in-
vasive first-line treatment for patients with Barrett’s 
dysplasia and mucosal adenocarcinoma. Wolfson 
et al. (63) used porfimer sodium photodynamic 
therapy to treat patients with BE and high-grade 
dysplasia or mucosal carcinoma. Among 102 pati-
ents with Barrett’s HGD (69 patients) or mucosal 
adenocarcinoma (33 patients) have been treated 
with PDT using porfimer sodium as an alternative 
to oesophagectomy. Overall treatment results found 
complete ablation of glandular epithelium with one 
course of PDT in most patients (56%). Prasad et al. 
(64) demonstrated in 126 patients that p16 allelic 
loss predicted decreased response to PDT with an 
odds ratio of 0.32. Other independent predictors of 
loss of dysplasia were the length of the Barrett’s se-
gment and the performance of PDT. 

Porfimer-photodynamic therapy with supple-
mental Nd: YAG photoablation and continuous 
treatment with omeprazole reduces the length of 
Barrett’s mucosa, eliminates HGD, and, by compa-
rison with historical data, may reduce the expected 
frequency of carcinoma. Overholt et al. [65] per-
formed Porfimer-photodynamic therapy in 103 pa-
tients. The Nd: YAG laser was used to photoablate 
small areas of residual or untreated Barrett’s muco-
sa. Acid suppression was maintained in all patients 

(omeprazole, 20 mg twice a day). Among 103 pa-
tients, intention-to-treat success rates were 92.9%, 
77.5%, and 44.4% for, respectively, LGD, HGD, 
and early stage carcinoma groups. In addition, PDT 
is associated with up to a 36% rate of strictures and 
causes temporary cutaneous photosensitivity, but, 
in long-term follow-up, the strictures all responded 
to endoscopic therapy (10,62). PDT is well tolera-
ted and highly effective with long-term complete 
remission rates of more than 94% (66). PDT with 
porfimer sodium is expensive and associated with a 
high complication rate. Photosensitivity and strictu-
re formation in up to 30% of patients are important 
drawbacks of this method. 

Endoscopic Mucosal Resection (EMR)
There are two concepts for EMR: lesions can 

either be removed en bloc or piecemeal. EMR 
allows for more precise characterization of neopla-
sia, less interobserver variation among pathologists, 
and more accurate assessments of dysplasia grades 
and the depths of invasion (67). Endoscopic therapy 
might be curative for most patients with neoplasms 
confined to the mucosa. For tumors that involve the 
submucosa, however, the rate of metastasis to the 
lymph nodes exceeds 20% (68). Until recently, few 
studies with large patient numbers or long follow-up 
were available for EMR. Recently, Pech O et al. (66) 
published endoscopic treatment of early Barrett’s 
neoplasia in 349 patients. EMR was performed in 
279 patients, PDT in 55 patients and both methods 
were combined in 13 patients; two patients received 
APC. It was highly effective treatment with a remi-
ssion rate of 96.6%. However, metachronous and 
recurrent neoplasia was observed in 21.5% of cases 
during a follow-up of more than 5 years. Then most 
patients were retreated successfully and long-term 
complete response was achieved in 84%. 

A recent study (69), 100 consecutive patients 
were treated with EMR and followed up for a 
mean of 3 years with a calculated 5-year survival 
rate of 98%. Sixty-nine percent of the patients had 
short-segment BE. The recurrent or metachronous 
cancer rate was 11% with successful re-treatment 
with EMR. The Amsterdam group (70) treated 37 
patients with stepwise radical endoscopic con-
cept. Complete eradication of early neoplasia was 
achieved in all 37 patients treated in a median 
number of three sessions, and complete removal 
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of all Barrett’s mucosa was achieved in 33 patients 
(89%). No recurrences had been observed after 11 
months. There is drawback of EMR with the suck-
and-cut technique appears to be that only small 
lesions with a diameter of less than 20mm can be 
resected en bloc with tumour-free lateral margins. 

Conclusion

BE is a premalignant metaplastic process that 
typically involves the distal esophagus. Its presen-
ce is suspected by endoscopic evaluation of the 
esophagus, but the diagnosis is confirmed by hi-
stologic analysis of endoscopically biopsied tissue. 
Screening and surveillance for BE remain very con-
troversial topics. Identified guidelines for both scre-
ening and surveillance have been proposed, they are 
variable and not evidence-based. The rapid advan-
ce of endoscopic therapeutic techniques in the last 
decade has made it an acceptable alternative to an 
esophagectomy in patients with high-grade dyspla-
sia and early esophageal adenocarcinoma (EAC). 
Patients diagnosed with BE are recommended to 
undergo endoscopic surveillance of BE every 3–5 
years. Endoscopic treatment is carried out effecti-
vely and safely if patients fulfill certain low risk cri-
teria for lymph node involvement. New endoscopic 
therapies have evolved that provide an effective, 
nonsurgical means of eradicating BE with dysplasia 
and early EAC. Although there have not been any 
randomized controlled trials comparing endosco-
pic therapies with esophagectomy in patients with 
high-grade dysplasia and early esophageal cancer, 
limited long-term outcome has been promising and 
shows a high rate of eradication of dysplasia and 
intestinal metaplasia with endotherapy. Endoscopic 
treatments have the additional advantages of being 
outpatient procedures with shorter recovery times. 

A combination of different endoscopic tre-
atments may provide the best outcomes. Given 
that relatively few patients need these treatments 
each year, offering them at specialized centres 
will concentrate clinical expertise and be the most 
cost-effective approach.
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Abstract

In this paper the instructions for preparing came-
ra ready paper for the Journal are given. The reco-
mmended, but not limited text processor is Microsoft 
Word. Insert an abstract of 50-100 words, giving a 
brief account of the most relevant aspects of the pa-
per. It is recommended to use up to 5 key words. 
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Introduction

In order to effect high quality of Papers, the aut-
hors are requested to follow instructions given in 
this sample paper. Regular length of the papers is 5 
to 12 pages. Articles must be proofread by an expert 
native speaker of English language. Can’t be accep-
ted articles with grammatical and spelling errors.

Instructions for the authors

Times New Roman 12 points font should be used 
for normal text. Manuscript have to be prepared in 
a two column separated by 5 mm. The margins for 
A4 (210×297 mm2) paper are given in Table 1.
Table 1.  Page layout description

Paper size A4
Top margin 20 mm

Bottom margin 20 mm
Left margin 20 mm

Right margin 18 mm
Column Spacing   5 mm

Regular paper may be divided in a number of 
sections. Section titles (including references and 
acknowledge-ment) should be typed using 12 pt 
fonts with bold option. For numbering use Times 
New Roman number. Sections can be split in su-
bsection, which should be typed 12 pt Italic option. 

Figures should be one column wide. If it is impossi-
ble to place figure in one column, two column wide 
figures is allowed. Each figure must have a caption 
under the figure. Figures must be a resolution of 300 
DPI, saved in TIFF format, width 10 cm min. For the 
figure captions 12 pt Italic font should be used. (1)
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Conclusion

Be brief and give most important conclusion from 
your paper. Do not use equations and figures here.
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