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Abstract 

The Visceral Leishmaniasis (VL) is a public 
health problem present in several regions of the 
world. We aim to relate the main drugs used for 
the VL treatment in children, as well as knowing 
its adverse effects. With regard to the treatment 
regimen, the use of more than one drug for this di-
sease treatment is a subject not discussed, because 
this therapy appears to be effective for curing wit-
hout generating resistance to treatment. 

Key words: Visceral Leishmaniasis; Children, 
Treatment; Safety; effectiveness.

Introduction

Visceral leishmaniasis (VL) is a systemic infec-
tion caused by an intracellular protozoan belonging 
to the Leishmania donovani complex: Leishma-
nia donovani, L. infantum, and L. chagasi (1) that 
manifests with irregular bouts of fever, substantial 
weight loss, hepatosplenomegaly, pancytopenia, 
and increased susceptibility to bacterial infection 
(2). It’s transmitted by an insect vector, the Phle-
botomus sandfly (3). It is endemic in 62 countries 
(4), with an estimated 500,000 new cases occurring 
every year world-wide (5). Visceral leishmaniasis 
(kala-azar) affects large, rural, resource-poor popu-
lations in South Asia, Africa, and Brazil (6). India, 
Bangladesh and Nepal (Asia), Sudan (Africa) and 
Brazil (Americas), are responsible for about 90% of 
cases reported in the world (7).

It is considered an underreported disease, and 
some studies have demonstrated a high frequency 
of relapses during follow-up (8). With effective 
drug treatment, clinical cure is relatively rapid-

ly obtained, suppressing (but not eliminating) 
the parasite load to undetectable levels. Howe-
ver, some VL patients relapse with clinical VL, 
usually months after the end of treatment. HIV 
infections increase the risk of developing VL by 
100- to 2,320- fold in endemic areas. This relapse 
is common in HIV co-infected patients but also 
occurs in immunocompetent individuals (9).

Early diagnosis and treatment is one of the ma-
jor pillars of the ongoing elimination programme 
(10). Pentavalent antimonials are the most common 
treatment worldwide (11). VL treatment options in 
East Africa are primarily limited to the antimoni-
al sodium stibogluconate, which is efficacious, but 
requires 4 weeks of hospitalization for daily intra-
muscular injections and has been associated with 
serious adverse events such as cardiotoxicity (12). 
Liposomal amphotericine B appears to be an effec-
tive therapy for VL in children and could be used as 
a first line treatment (13). Visceral leishmaniasis is 
a major public health problem in Bihar, accounting 
for 90% of all cases in India, where about 100,000-
300,000 new cases occur every year (14). Pentava-
lent antimonials are now ineffective because of the 
development resistance (11). Miltefosine, the only 
oral drug for visceral leishmaniasis, is currently the 
first-line therapy in the VL elimination program of 
the Indian subcontinent (15).

American visceral leishmaniasis is a major he-
alth problem in many parts of Brazil (4). In Bra-
zil, during the past 10 years, an average of 3600 
new cases per year of VL were registered, and the 
children younger than 10 years were more frequ-
ently affected, representing 48.9% of the cohort 
(16). The World Health Organization Expert Com-
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mittee recommended that meglumine antimoniate 
(Glucantime) be administered in doses of 20 mg/
kg per day up to a maximum of 850 mg for 28–30 
days (5). The effectiveness of the medication in 
the first course of treatment was 93.2%. The pa-
tients were retreated with amphotericin B, with 
good clinical response (7). Given this global con-
text, we aim to answer the question: are the major 
drugs used for treatment of visceral leishmaniasis 
in children truly effective and lead to the cure of 
patients? This study is a systematic review of ar-
ticles published in the last ten years on the subject.

Methods 

A qualitative systematic review of articles on tre-
atment of visceral leishmaniasis in children, publis-
hed in the database of the SCOPUS (Elsevier) onli-
ne data and was limited to articles published from 
July 1, 2004 to July 31, 2014 order was made to set 
a parameter to limit the age range covered by this re-
view, the definition of “child” used in this study was 
in accordance with the limits set by the organization 
of the United Nations (UN), where a child means 
every human being below the age of 18, unless un-
der the law applicable to him, reaches maturity ear-
lier (17). Therefore in accordance with the Statute of 
Children and Adolescents (Law No. 8069 from July 
13, 1990) of Brazil, it is considered child as a person 
until 12 years old (18), which was the limit used in 
this review. The choice for this age group was due 
to the fact that children, along with the elderly are 
the most susceptible individuals develop visceral 
leishmaniasis, as well as progress to complications 
and death. Over the past decade, despite intensive 
care resources and routines established for the spe-
cific treatment of VL, there was an increase in the 
lethality of the disease in different regions of Brazil. 
The mortality rate increased from 3.4% in 1994 to 
5.7% in 2009, representing an increase of 67.6%. 
Observed for Brazil, in the years 2001 to 2008, the 
fatality rate primarily affects patients with lower age 
of 1 year old and 50 or more years of age (19). Early 
identification of patients susceptible to higher risk 
of death is a great important factor to initiation of 
therapy and implementation of protective measures 
to reduce the lethality of the disease. 

Initially, the search terms used in the database 
SCOPUS data were: 

1. “Child” (term Medical Subject Headings 
[MeSH],

2. “Treatment” (keyword); 
3. “Visceral Leishmaniasis” (keyword). 

The analysis of articles followed a predeter-
mined eligibility criteria. We adopt the following 
inclusion criteria: 
1. The articles that included in the title a 

combination of the terms described in the 
search strategy (1 AND 2 AND 3); 

2. Articles written in Portuguese, English or Spanish; 
3. Studies on the treatment of visceral 

leishmaniasis in pediatric patients; 
4. Original articles with full text available on-line 

available at CAPES (Coordination Agency 
for Higher Education), a virtual library linked 
to the Ministry of Education of Brazil and 
submitted to content subscription. 

The exclusion criteria were: (1) reports, case 
series, literature review and comments; (2) The 
non-original studies, including editorials, prefa-
ces, short communications and letters to the editor. 

Results 

Initially, 312 articles were found in the SCOPUS 
database using search strategies described above. 
After reading the titles of the articles and their ab-
stracts and selected application of eligibility crite-
ria, 227 articles were excluded and 85 articles were 
reviewed in detail, and then excluded 45 articles, 
resulting in a final sample of 40 articles (Figure 1).

Table 1 provides an overview of all studies 
included in the final sample and of all data ele-
ments used during the data analysis process. The 
40 studies were distributed into the previously 
determined three categories as follows: MAJOR 
DRUGS [3, 5, 6, 9, 10, 12, 14, 15, 16, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 

30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42 (32 studies)]; DRU-
GS INTERACTIONS [ 6, 11, 12, 42, 43 ( 5 studies)] and 
ADVERSE EVENTS [6, 10, 11, 12, 14, 23, 29, 30, 36, 44, 45, 46 
(12 studies)]. Among the 40 studies, some studies 
were referenced in more than one category. The 
categorization of studies aims to a better organiza-
tional quality systematic review and it is not com-
pulsory that each article must be referenced only 
in their respective category.
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Figure 1.  Flow chart showing study selection for 
the review

Discussion 

Major Drugs

Pentavalent antimonials
Sodium stibogluconate and meglumine anti-

moniate have been standard first-line medicines in 
most parts of the world (> 90% overall cure rate) 
(5). A cohort study evaluated the data regarding 
1,210 children with Visceral Leishmaniasis in Al-
bania in the 1995–2009 period showed a very high 
therapeutic efficacy of pentavalent antimony exhi-
bited (99.3% cure rate). Furthermore, it appears 
that the drug was well tolerated in children. There 
were no cases of primary unresponsiveness and the 
relapse rate was low (0.7%) (20). That treatment 
of VL with antimonials in pediatric patients is a 
relatively inexpensive (21,22,23) safe and effec-
tive treatment with low relapse rates (21, 22, 23, 
24, 25, 26, 27). Liposomal amphotericin-B may 
be useful in cases of treatment failure or relapse 
with antimonials or significant adverse effects of 
the drug (22, 16) factors associated with relapse 
were age <1 year, diagnosis delay >90 days and 
haemoglobin level <60 g ⁄ l (28). Initial treatment 
of visceral leishmaniasis should be based on a 
daily injection of 20 mg/kg body weight of Sb5+ 
(no upper limit of 850 mg). Injections are usually 
given for 28–30 days (5). However multicentric 

prospective studies are needed to detect potential 
resistance to Antimony and the need for changing 
therapeutic strategies (29).

Amphotericin B
Amphotericin B deoxycholate given daily or 

on alternate days by intravenous infusion in 5% 
dextrose for 4h at a dose of 0.75–1.0 mg/kg per 
day for 15–20 doses was 99% effective (5). The 
initial cure rates with amphotericin B deoxycola-
te variate of 92.4% and 96.3% (30, 31, 32, 33). 
That liposomal amphotericin B was noninferior 
to amphotericin B deoxycholate (31) and appears 
as effective and safe as meglumine antimoniate. 
The relatively good tolerance of Amphotericin B 
deoxycholate is probably related to the long in-
fusion time, the maintenance of adequate hydrati-
on and the supplementation of electrolytes (30). A 
small amount of hydrocortisone and paracetamol 
was also given with infusion to ward off phlebitis 
and infusion related shivering or rigor (34).

The total dose of Lipid formulations of amp-
hotericin B requirements for treatment of visceral 
leishmaniasis varies by region (5). The efficacy 
and safety a total dose of 18 mg/kg for 6 days of 
L-AmB in Mediterranean in children with Visceral 
Leishmaniasis, is at least as effective as conventi-
onal antimonial therapy (35). Liposomal ampho-
tericin B cure rate variate of 96%-98,8% (36, 31, 
15) is safe and effective for children and adults (15, 
3). Regimens that contain amphotericin B are the 
most effective therapeutic options available for the 
treatment of VL in areas where there is widespread 
resistance to pentavalent antimonials (31) and tre-
atment of complicated VL (3). In developing coun-
tries, the high cost of lipid formulations of ampho-
tericin B hampers its use on a large scale (27).

Miltefosine
Miltefosine at a dose of 2.5 mg/kg per day for 

28 days to children aged 2–11 years and for people 
aged 12 years and above at a dose of 50 mg/day for 
those weighting < 25 kg, 100 mg/day for 25–50 kg 
body weight (5). Cure rate at 6 months after tre-
atment varies if 82.5% for 93.6% (9, 15, 37, 14). 
In Nepal adherence to MIL treatment not reached 
in at least 17% of the enrolled patients. Adherence 
was better in patients who were informed on tre-
atment duration and side effects compared to tho-
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se who were not. Effective counselling is the best 
way to prevent poor adherence (10). Relapse was 
two times more common amongst men, and 2 to 
3 times more frequent in the age groups below 15 
years. The higher relapse rate in children after mil-
tefosine treatment might also have a pharmacolo-
gical cause (9). In Nepal, we observed relapse in 
one-fifth of the MIL-treated patients (15). The cu-
rrently applied dose of 2,5 mg/kg/day results in a 
substantially lower exposure to miltefosine in chil-
dren than in adults. We recommend employment 
of an allometric dosing table for miltefosine in the 
treatment of VL patients, the use of which results in 
similar levels of exposure to miltefosine for adults 
and children and might improve clinical outcome in 
children (38). In India, Miltefosine was well tolera-
ted, and outpatient treatment in the vast majority of 
patients was safe (14). Miltefosine was well tolera-
ted, safe and effective in children (14, 39).

Paramomycin
Paromomycin (aminosidine) has been shown 

to be effective in Indian visceral leishmaniasis (5). 
Paromomycin (administered intramuscularly at a 
dose of 11 mg per kilogram daily for 21 days) de-
monstrated final cure rates 6 months after the end 
of treatment of 95% (6). Paromomycin was shown 
to be efficacious when used in an outpatient setting. 
Paromomycin has a reasonable safety profile, inclu-
ding demonstrated safety and efficacy in pediatric 
patients(6, 40). The advantages associated with the 
use of paromomycin are low cost, easy availability, 
and indigenous production (6, 40, 41).

 In some regions in East Africa was shown ne-
gative efficacy results of PM monotherapy (cure 
was only 63.8%) (42) and significantly lower than 
Stibogluconate of sodium (12, 42). Pharmacolo-
gical differences in the East African and Indian 
populations that may explain these results were 
explored and will be reported separately (12).

Drug Interactions

All combinations were non-inferior to the stan-
dard treatment, in both the intention-to-treat and 
per-protocol populations, and the patients in the 
combination groups had fewer adverse events than 
did those assigned standard treatment (11). The 
conventional treatment of kala-azar consists of 

pentavalent antimony salts – sodium stibogluco-
nate and meglumine antimoniate. However due to 
the development of resistance to previous drugs 
and side effects, amphotericin B deoxycholate and 
liposomal amphotericin B have been recommen-
ded for treatment of VL (43).

The duration of treatment with paromomycin 
(daily for 21 days) is shorter than with amphotericin 
(every other day for 30 days), sodium stibogluco-
nate (daily for 30 days), or miltefosine (daily for 
28 days), though the visit burden may be higher. 
Use of concomitant medication was less common 
in the paromomycin group than in the amphotericin 
group (6). While pentavalent antimony salts were 
found to increase biochemical and hematological 
findings, liposomal amphotericin B was responsi-
ble for rapid recovery in fever and shorter hospital 
stay. As a result, our study shows the advantages 
of both medications independent of their costs (43)

Sodium stibogluconate and Paromomycin com-
bination treatment, by 17 days, has comparable effi-
cacy and safety profiles to conventional Sodium sti-
bogluconate monotherapy, by 30 days, in a Phase III 
setting, and support its introduction for treatment of 
primary visceral leishmaniasis in East Africa (12). 
Combination treatments for visceral leishmaniasis 
are efficacious and safe, and have the advantage 
of shortening treatment duration from 21–28 days 
for monotherapy with paromomycin or miltefosine 
to 8–11 days with combinations, thereby encoura-
ging adherence and reducing emergence of drug-
resistant parasites (11). Treatment with both SSG 
and PM resulted in an increase of liver enzymes, 
amylase and alkaline phosphatase, which abated 
spontaneously whilst on treatment. Less than 1% 
of patients receiving either SSG or PM developed 
ECG abnormalities and no clinically significant ab-
normal audiometry readings were detected by the 
final assessment. Primary cure with Paromomycin 
was significantly inferior to that with SSG standard 
treatment (63.8% versus 92.2%) (42).

Adverse Events

Amphotericin B deoxycholate adverse effects 
requiring interruption of treatment - vomiting, 
itching or an anaphylactic reaction - occurred in 
1.9% patients. The main reported adverse effects 
were fever (52,7%), sweating (40%), abdominal 
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pain (38.9%), headache (37.0%), diarrhea (22.2%), 
itching (14.8%), and/or shivering (14.5%). All the-
se adverse effects were considered as mild to mode-
rate, and none required an interruption of treatment. 
The intensity of all the adverse effects recorded 
decreased during the course of the treatment (30). 
Conventional amphotericin B is associated with a 
high risk of renal toxicity in addition to other side 
effects: rigor, fever, malaise, anorexia, thrombop-
hlebitis, and bone marrow suppression (44). Adver-
se events that were most frequently reported among 
patients receiving amphotericin were infusion reac-
tions of fever, rigors, and vomiting (57%, 24%, and 
10%, respectively) (6).

Liposomal amphotericin B, although effective, 
is prohibitively costly (14). Liposomal formula-
tions of amphotericin B, which require a shorter 
treatment course and have fewer side effects, re-
main unaffordable at nearly 30 times the cost of 
conventional formulations (6). The most common 
adverse event during trial medication was fever, 
vomiting, and fever with rigor. Within 2 h of me-
dication, the most common adverse event was fe-
ver with rigor followed by fever and hypotension, 
which responded well to oral rehydration therapy 
only. On the day after infusion, all patients were 
afebrile and all adverse events had resolved (36). 
In India, liposomal amphotericin B showed lower 
rates of toxicity than conventional amphotericin 
B. Amphotericin B nephrotoxicity in children is a 
known complication (44). 

The antimony methylmeglumine is the first 
line drug in therapy in Brazil (45), and the resi-
stance have become a major problems in some 
countries (29). Side-effects of therapy are dosage 
and duration dependent and may include painful 
injection, arthralgia, fever, rash, elevation of he-
patic enzymes, gastrointestinal irritation, pancrea-
titis, renal failure, and particularly cardiac toxicity 
(23). Post-kala-azar dermal Leishmaniasis was re-
corded actively as an adverse event during patient 
follow-up or reported directly by 12.7% of the pa-
tients in the SSG arm (12). Electrocardiographic 
tracing is recommended to monitor the cardiac 
function in order to prevent complications of anti-
monial therapy (45). The only adverse effect that 
required interruption of meglumine antimoniate 
treatment was clinical pancreatitis (30). Adverse 
effects during treatment with Pentavalent antimo-

nials, were associated with higher mortality. They 
should be promptly interrupted in presence of 
ominous adverse effects (46).

Miltefosine is expensive and has significant ga-
strointestinal side effects (6). The drug is contrain-
dicated in pregnancy, because its potential terato-
genicity, and caution must be taken in women of 
childbearing age, restricts its use in large-scale pro-
grammes (36). Gastrointestinal symptoms (diarr-
hea and vomiting were the predominant symptoms) 
have to be recognized as the most common adver-
se effect due to miltefosine therapy and may limit 
drug tolerability in some patients. Adverse events 
were higher during the first week of treatment and 
progressively diminished by 4 weeks of treatment 
(14). Treatment related adverse events including 
rise in aspertate amino transferase, alanine amino 
transferase, or serum creatinine levels, similar to 
previous clinical experience. It is contraindicated in 
pregnancy because its potential teratogenicity, and 
caution must be taken in women of childbearing 
age, restricts its use in large-scale programmes (36). 
This side effects and the negligence after the reso-
lution of clinical symptoms of VL were the main 
reasons for poor adherence (10).

Injection-site pain was the most frequently 
reported adverse event among patients receiving 
paromomycin (55%). Adverse events, which were 
more common among patients receiving paro-
momycin than among those receiving amphote-
ricin B, included transient elevation of asparta-
te aminotransferase levels; transient reversible 
ototoxicity. Only 1% of the patients in the paro-
momycin group had renal dysfunction (6). These 
adverse events were mild or moderate in severity. 
Vomiting was most common in patients receiving 
amphotericin B. Pain at the injection site (mild 
and moderate) was reported with paromomycin; 
chills and rigor were reported during infusion, 
mostly with amphotericin B and some with lipo-
somal amphotericin B, but there were no reports 
in the group that did not have amphotericin B or 
liposomal amphotericin B (11).

Conclusion

In the last 10 years few studies on adverse 
effects, risk of relapse and death in children rela-
ted to the treatment of visceral leishmaniasis were 
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performed. With regard to the treatment regimen, 
the use of more than one drug for the treatment of 
visceral leishmaniasis is a subject not discussed in 
order that this therapy appears to be effective for cu-
ring without generating resistance to treatment. The 
drugs currently used for treatment of visceral leish-
maniasis appear to be effective and safe in children. 
Nevertheless, further studies focused on the effects 
of these medications in children are needed.
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Abstract

Objective: Recent studies revealed conflicting 
results regarding relationship between calcium, 
magnesium and iron serum levels and bone mine-
ral density. This study aimed to investigate corre-
lation between serum levels of these elements and 
bone mineral density in postmenopausal women. 

Methods: A total of 140 postmenopausal wo-
men divided into three groups according to lum-
bar vertebrae bone mineral density (Total T-score) 
were included in the study. Data on subjects’ age, 
body mass index (BMI), duration of menopause, 
bone mineral density (BMD) in lumbar vertebrae, 
femur neck and hip, as well as serum levels of 
calcium, magnesium and iron were collected. Du-
al-energy X-ray absorptiometry (DXA) was done 
to estimate BMD. One-way ANOVA was perfor-
med to compare characteristics of the groups and 
Person’s correlation test was performed to test 
correlation between variables. 

Results: Comparison between groups by one-
way ANOVA showed no significant difference 
in elements contents, while Pearson’s correlation 
analysis failed to demonstrate statistically significant 
correlation between BMD and element contents. 

Conclusion: Lack of significant correlation 
between serum element contents analyzed in this 
study and BMD urges further studies before ma-
gnesium or iron supplements are advised in cases 
other than deficiencies. 

Key words: postmenopausal women, calcium, 
magnesium, iron

Introduction

Osteoporosis, a systemic skeletal abnormality 
characterized by reduction of bone mineral content 

and changes of bone microarchitecture, is associa-
ted with higher fracture risk (1, 2). It is a widely 
prevalent health problem in the world as elderly 
population increases with hundreds of millions 
of people assumed to be affected worldwide (3). 
According to a report prepared in collaboration 
with the International Osteoporosis Foundation 
in 2010, it was estimated that twenty-two million 
women and 5.5 million men have osteoporosis in 
the European Union (4). 

Although there are many identified risk factors 
that contribute to bone strength, definite patho-
physiology of osteoporosis remains to be clarified 
(5). The elements such as calcium (Ca), magnesi-
um (Mg) and Iron (Fe) are important for essential 
bone tissue processes. They play a role in growth 
and development and maintenance of bone mass 
due to their functions in bone matrix synthesis 
(5-7). Ca is a major bone-forming mineral and its 
supplementation is important part of any preventi-
ve or treatment regimen for osteoporosis (8). Mg 
also plays important role in bone mineralization, 
having mitogenic effect on osteoblasts (9-13). Fe 
is another important element having beneficial 
effect on bone mass (14-16).

Of particular consideration in present study 
was determination of calcium (Ca), magnesium 
(Mg) and Iron (Fe) status in postmenopausal nor-
mal, osteopenic and osteoporotic women, as well 
as investigation of correlation between serum le-
vels of these elements and bone mineral density 
(BMD) in these subjects. To our best knowledge, 
this is the first study performed in Kosovo focu-
sing in this particular issue. Cross-sectional data 
used for this study are baseline data of a bigger 
study aiming to evaluate safety of long term use of 
Proton Pump Inhibitor drugs. 

Serum Calcium, Magnesium and Iron Levels 
and Their Relation to Bone Mineral Density in 
Postmenopausal Women from Kosovo
Elton Bahtiri1,2, Hilmi Islami1, Rexhep Hoxha1, Hasime Qorraj-Bytyqi1

1  Department of Pharmacology, Faculty of Medicine, University of Prishtina, Republic of Kosova,
2  The Endocrinology Clinic, University Clinical Center of Kosovo, Prishtina, Republic of Kosova.
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Material and methods

Study population
The study population of this research consisted 

of 140 women who had been in natural menopau-
se for at least one year. Research subjects were 
divided into three groups according to lumbar 
vertebrae BMD (Total T-score): Normal Bone He-
alth group (n=42), Osteopenia group (n=48) and 
Osteoporosis group (n=50). Subjects were exclu-
ded if they had taken calcium, magnesium or iron 
supplements up to 6 months and bisphosphonates 
and glucocorticoids up to 12 months prior to in-
vestigation. Subjects that suffered from diseases 
that might affect bone metabolism or had severe 
chronic diseases were also excluded. The study 
protocol was approved by Ethical Committee of 
the Faculty of Medicine, University of Prishtina 
(decision no:1699, date: 11.05.2012), and the re-
search was conducted in accordance to guidelines 
in Declaration of Helsinki. Written informed con-
sent was obtained from all study participants be-
fore inclusion in the study. Height (m) and weight 
(kg) were measured by standard methodology 
and body mass index (BMI) was calculated as su-
bjects’ weight divided by height squared (kg/m2).

Bone mineral density measurements 
Bone mineral density (BMD) was measured 

in lumbar vertebrae (L1-L4), femoral neck and 
total hip in all study participants by dual-energy 
X-ray absorptiometry (DXA; Hologic QDR-4500, 
USA). The precision error of DEXA measure-
ments was 1%. According to WHO T-score crite-
ria from 1994, subjects with lumbar spine BMD 
2.5 SD below reference range (T-score ≤ -2.5 SD) 
were considered osteoporotic, subjects with T-
score between -2.5 SD and -1 SD were considered 
osteopenic, and subjects with T-score > -1SD were 
considered of normal bone mineral density.

Determination of elements in serum  
Blood samples were obtained from antecubi-

tal veins in the morning after overnight fasting. 
Samples were allowed to clot in the tubes, then 
centrifuged at 3000 rpm for 10 min and isolated 
serums were stored -20˚C until analysis.

The serum concentrations of total Ca (mmol/l), 
Mg (mmol/l) and Fe (µmol/l) were measured us-

ing COBAS Integra 400 Plus System (Roche Di-
agnostics Ltd., Switzerland). 

Statistical analysis
Statistical analyses were performed using 

SPSS statistical package version 16.0 (SPSS Inc., 
Chicago, IL, USA). All continuous variables are 
expressed as the means ± standard deviations (SD) 
and as range (minimum-maximum). Characteris-
tics of the three groups were compared using one-
way analysis of variance (ANOVA), and Tukey 
test was applied for Post Hoc Multiple Compari-
sons. Correlation between variables was done us-
ing Person’s correlation test. In all analyses, a val-
ue of p <0.05 was taken as statistically significant.

Results

Study population consisted of 140 post-meno-
pausal women aged between 37 and 65 years with 
a mean age of 56.39±6.05 and with mean duration 
of menopause of 8.69±6.23, while BMI overall 
mean was 29.96±4.89. Characteristics of the en-
tire study population are summarized in Table 1. 

Total T-score of the lumbar vertebrae revealed 
that 42 subjects had T-scores within normal range 
(Normal Bone Health group, n=42), 48 subjects had 
T-scores in osteopenic range (Osteopenia group, 
n=48), and 50 subjects had T-scores in osteoporo-
sis range (Osteoporosis group, n=50). There were 
significant differences between 3 groups in lumbar 
vertebrae BMD (Total T-score), femur neck BMD 
(T-score) and Hip BMD (Total T-score) (p<0.05), 
while taking into account BMI and duration of 
menopause, Osteoporosis group was significantly 
different from Normal Bone Health group (p<0.05), 
and from Normal Bone Health group and Osteo-
penia group, respectively (p<0.05). There were no 
significant differences between groups in Ca, Mg or 
Fe serum levels (p>0.05) (Table 2). 

Pearson’s correlation analysis shown in Table 
3 shows a significant positive correlation between 
serum elements contents (p<0.01), as well as a 
significant positive correlation between BMI and 
lumbar vertebrae BMD (Total T-score), femur 
neck BMD (T-score) and Hip BMD (Total T-score) 
(p<0.01). No statistically significant correlation 
was shown between serum elements and BMD of 
postmenopausal women, though there was a posi-
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tive correlation tendency of calcium, magnesium 
and iron with BMD of lumbar vertebrae, femur 
neck and hip (p>0.05). BMI showed a negative 
correlation tendency with serum elements, but this 
tendency had no statistic significance (p>0.05).

Discussion

Osteoporosis is a global health concern of the 
aged people and health care utilization of patients 
with osteoporosis is increasing (17). Minerals are 

among the factors that have vital role in bone ti-
ssue structure and function, that’s why focus of 
prevention and treatment strategies of osteoporo-
sis during recent years is in minerals other than 
Ca, like Mg, Fe and other trace elements (6). Se-
veral studies demonstrated their role in bone me-
tabolism (18-20). In this study we investigated 
the correlation between serum levels of Ca, Mg 
and Fe and BMD in postmenopausal women. The 
main finding of this study is that there were no si-
gnificant differences regarding Ca, Mg and Fe se-

Table 1.  Characteristics of the study population
N Mean ± SD Range (Min-Max)

Age (years) 140 56.39±6.05 28 (37-65)
BMI (kg/m2) 140 29.96±4.89 29.04 (16.23-45.7)
Duration of menopause (years) 140 8.69±6.23 30.0 (1.0-31.0)
Lumbar vertebrae BMD (Total T-score) 140 -1.73±1.54 10.07 (-5.40-4.7)
Femur Neck BMD (T-score) 140 -0.95±1.14 7.80 (-4.50-3.30)
Hip BMD (Total T-score) 140 -0.67±1.15 8.20 (-4.50-3.70)
Ca (mmol/l) 140 2.41±0.25 1.28 (1.52-2.80)
Mg (mmol/l) 140 0.81±0.09 0.40 (0.60-1.0)
Fe (µmol/l) 140 18.23±4.51 23.20 (8.50-31.70)

Table 2.  Clinical and biochemical characteristics of the study population (n=140), divided into 3 gro-
ups on the basis of total T-score of the lumbar vertebrae

Normal Bone Health 
Group (n=42)

Osteopenia Group 
(n=48)

Osteoporosis 
Group (n=50) p values

Age (years) 56.74±5.74 (21.0) 55.46±6.65 (26.0) 57.00±5.71 (28.0) p > 0.05
BMI (kg/m2) 31.57±4.42 (22.31) 30.01±5.02 (18.91) 28.57±4.81 (21.86) p <0.05
Duration of menopause (years) 7.12±5.25 (19.0) 7.79±5.73 (29.0) 10.88±6.89 (30.0) p <0.05
Lumbar vertebrae BMD 
(Total T-score) 0.12±0.99 (5.60) -1.82±0.47 (1.40) -3.22±0.71 (2.90) p <0.05

Femur Neck BMD  (T-score) -0.95±1.16 (6.50) -0.94±0.89 (3.60) -1.67±0.78 (4.70) p <0.05
Hip BMD (Total T-score) 0.23±1.08 (5.20) -0.76±0.78 (3.20) -1.33±1.01 (5.50) p <0.05
Ca (mmol/l) 2.47±0.21 (1.03) 2.40±0.28 (1.23) 2.37±0.24 (0.92) p > 0.05
Mg (mmol/l) 0.84±0.96 (0.40) 0.80±0.087 (0.30) 0.81±0.10 (0.30) p > 0.05
Fe (µmol/l) 19.34±4.33 (17.10) 17.43±4.50 (15.70) 18.06±4.57 (23.20) p > 0.05

All parameters are given in mean± standard deviation; () in the brackets indicates range

Table 3.  Pearson’s correlation analysis between serum elements, BMI and BMD (r)
Total Ca 
(mmol/l) Mg (mmol/l) Fe (µmol/l) Body mass 

index (BMI)
Lumbar vertebrae BMD (Total T-score) 0.125 0.44 0.081 0.316**
Femur Neck BMD (T-score) 0.066 0.034 0.052 0.455**
Hip BMD  (Total T-score) 0.067 0.027 0.089 0.538**
Ca (mmol/l) - 0.594** 0.246** -0.034
Mg (mmol/l) 0.594** - 0.218** -0.049
Fe (µmol/l) 0.246** 0.594** - -0.030
*p <0.05; **p<0.01
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rum levels between 3 groups created on the basis 
of BMD. Correlation analysis showed that there 
was no significant correlation between elements 
and BMD, but there was significant correlation 
between serum elements contents.

Being crucial constituent of bone mineral 
hydroxyapatite, calcium is directly related to bone 
health, that’s why calcium supplementation in daily 
doses of at least 1200 mg with vitamin D is an im-
portant component in any drug prescription regimen 
for osteoporosis (8, 21). Studies analyzing correla-
tion between Ca serum levels and osteoporosis or 
osteopenia have revealed conflicting results; some 
of them found no correlation at all (18, 20, 22). 

Ahmed S et al. reported a significant difference 
in calcium levels between 3 groups, but there was 
no significant correlation between serum levels of 
calcium and severity of osteoporosis as measured 
by T-score (22). Similarly, Liu et al. reported no 
significant correlation of Ca serum levels with 
BMD, but no significant differences in Ca levels 
between osteoporosis group, osteopenia and he-
althy group, however (20). Results from current 
study are fully consistent with those of Li et al., as 
far as there were no significant differences betwe-
en groups in Ca serum levels and no correlation of 
Ca serum levels with values of BMD for all sites.

Magnesium plays an essential role in a wide 
range of body functions; it exerts direct as well as 
indirect effects on skeleton (13, 23). About 60% of 
total body Mg stored in the bone, mainly on cor-
tical bone, and plays a vital role in bone formati-
on, bone differentiation and matrix calcification 
(12, 13). Several studies have studied correlation 
between Mg status and bone mineral density, but 
the evidence is still inconclusive. Razmandeh R et 
al. reported significant differences in terms of Mg 
levels between osteoporotic patients and healthy 
subjects (19). In another study, Okyay E et al. ob-
served a significant correlation between Mg levels 
and BMD values and reported that low serum le-
vels of magnesium are independent risk factor for 
osteoporosis (7). Similarly, two other studies by 
Mutlu M et al. and Gur A et al. reported that Mg 
levels in serum were significantly lower among pa-
tients with osteoporosis than the controls (11, 18). 
Contrary to these reports, Liu et al. reported no si-
gnificant differences in Mg levels between osteo-
porosis group and healthy groups and no significant 

correlation of Mg levels with BMD (20). Findings 
from our study were similar to this study and to a 
previous report by Odabasi E et al. that reported no 
significant difference in Mg serum concentrations 
between patient and control groups (10).

Iron is a trace element that has direct effects on 
bone metabolism (24). Animal studies suggested 
that severe iron deficiency decreases bone for-
mation and affects bone mineral density (15, 16). 
Maurer et al. suggested that dietary iron positively 
influences bone mineral density in postmenopausal 
women (25). Studies in patients with hematologic 
disorders associated with iron-overload support ne-
gative impact of excess iron on BMD through incre-
ased oxidative stress and bone resorption (26). In 
present study there was no significant difference in 
iron levels between three groups, and no significant 
correlation between serum levels of iron and bone 
mineral density, also. These results support those of 
Liu et al. (20), but they contrast to results reported 
by Okyay E et al., who observed significantly lower 
mean serum levels of iron in osteoporosis group 
compared with non-osteoporosis group (7). 

Relatively small sample of 140 postmenopausal 
women that were not selected randomly from the 
general population, may have limited the ability to 
detect significant relationships between serum ele-
ments contents and BMD, thus making it difficult 
to refer the results to the general population.

Conclusion

In conclusion, results of this study showed 
that there were no significant correlation between 
serum contents of calcium, magnesium and iron 
neither with BMD of lumbar vertebrae nor with 
BMD of femur in 140 postmenopausal women, 
and also no significant difference regarding Ca, 
Mg and Fe serum levels between osteoporosis, 
osteopenia and normal bone health group. In this 
context, this study recommends that further studi-
es are needed before magnesium or iron supple-
ments are advised in cases other than deficiencies.
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Abstract

Introduction: It was previously indicated a no-
vel technique to analysis heart rate variability (HRV) 
by modeling RR intervals as a linear combination of 
Gaussians. In this study we investigated the associa-
tion of the p-value for statistical normality tests with 
HRV indices for short period in women. 

Methods: We evaluated 36 healthy women 
between 18 and 30 years old. HRV was analyzed 
with a minimal number of 256 RR intervals in the 
time (SDNN, RMSSD, NN50 and pNN50) and 
frequency (LF, HF and LF/HF ratio) domains, 
the geometric indices were also analyzed (trian-
gular index-RRtri, triangular interpolation of RR 
intervalsTINN and Poincaré plot-SD1, SD2 and 
SD1/SD2) as well as short and long-term fractal 
exponents (alpha-1 and alpha-2) of the detrended 
fluctuation analysis (DFA) and correlation dimen-
sion. It was applied the normality testes in all RR 
intervals and the p-value was obtained. We perfor-
med correlation between the p-value for statistical 
normality tests with HRV indices. 

Results: The p-value for the Shapiro-Wilk test 
presented significant correlation with RMSSD, 
pNN50, SDNN, RRTri, TINN, LF and HF in abso-
lute units, LF/HF ratio and SD1. However, the p-
value for the Kolmorogov-Smirnov did not present 
significant correlation with any HRV index. 

Conclusion: Application of Shapiro-Wilk sta-
tistical normality test in RR intervals presented 
strong association with parasympathetic and glo-
bal indices of HRV in women.

Key words: Autonomic nervous system; Car-
diovascular system; Gaussian Distribution.

Introduction

Heart rate variability (HRV) is a conventionally 
well-accepted term that describes the fluctuations in 
the intervals between consecutive heartbeats (RR 
intervals). This method is related to influences of 
the autonomic nervous system on the sinus node. 
Alterations in HRV provide a sensitive and early in-
dicator of health impairments. High HRV indicates 
good adaptation, featured by a healthy individual 
with efficient autonomic mechanisms. On the other 
hand, low HRV is often a marker of abnormal and 
inadequate adaptation of the ANS [1, 2]. 

The statistical behavior of the heart rate can be 
investigated by substituting the complex wave-
form of a heartbeat recorded from a subject with 
the time occurrence of the contraction, which is 
a single number. Mathematically, the heartbeat 
sequence is modeled by an unmarked point proce-
ss that decreases the computational complexity of 
the problem and allows its analysis by well known 
methods [3]. In great part of studies HRV has 
been analyzed by considering spectral analysis 
of an array of R{R intervals (frequency domain 
analysis) or statistics of RR intervals (time domain 
analysis) or by [4].

The non-Gaussian behavior of HRV in healthy 
humans was presented through multiscale probabi-
lity density function analysis [4-6]. In this circum-
stance, we raised the hypothesis that the analysis 
of RR intervals distribution could be considered as 
an indicator of HRV. In addition, establishment of 
new indices that represents cardiac autonomic re-
gulation is of substantial practical value. Thus, our 
investigation was undertaken to evaluate the asso-

Application of p-value from statistical normality 
tests in RR intervals for short recordings
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ciation of the p-value for normality tests applied in 
RR intervals with HRV indices.

Method

Study Population
We analyzed 36 healthy men aged between 18 

and 30 years old. All volunteers were informed 
about the procedures and objectives of the study 
and, after agreeing, have signed a term of informed 
consent. All study procedures were approved by 
the Ethics Committee in Research of the Faculty 
of Sciences of the Universidade Estadual Paulista, 
Campus of Marilia (Protocol No. 554/2012) and 
followed the resolution 196/96 Council National 
Health 10/10/1996.

Non-inclusion criteria
We did not include subjects under the following 

conditions: body mass index (BMI) >35 kg/m2; 
systolic blood pressure (SBP) >140 mmHg or dia-
stolic blood pressure (DBP) >90 mmHg (at rest); 
cardiorespiratory, neurological and endocrine re-
ported disorders, smoking, treatment with drugs 
that influence cardiac autonomic regulation, i.e. 
beta adrenergic, beta-blockers, angiotensin agoni-
sts and antagonists and women between 10-15 and 
20-25 days after the first day of menstrual cycle.

Initial Evaluation
Before the experimental procedure, volunteers 

were identified by collecting the following infor-
mation: age, gender, weight, height and body mass 
index (BMI). Weight was determined by using a 
digital scale (W 200/5, Welmy, Brasil) with a pre-
cision of 0.1kg. Height was determined by using 
a stadiometer (ES 2020, Sanny, Brasil) with a 
precision of 0.1 cm and 2.20 m of extension. 
Body mass index (BMI) was calculated using the 
following formula: weight (kg)/height (m2). We 
also measured systolic and diastolic blood pressu-
re and heart rate.

Experimental protocol
Data were collected in our laboratory under 

controlled temperature (21° C–25° C) and humi-
dity (50%–60%), and volunteers were instructed to 
avoid consuming alcohol, caffeine and substances 
that influence the autonomic nervous system for 24 

hours before evaluation. Data were collected betwe-
en 6 p.m. and 9 p.m. All procedures necessary for 
the data collection were explained to the individu-
als, and the subjects were instructed to remain at 
rest and to avoid talking during the data collection.

After the initial evaluation the heart monitor 
strap was placed on each subject’s thorax over the 
distal third of the sternum. The HR receiver (Polar 
RS800CX monitor, Polar Electro OY, Kempele, 
Finland) was placed on the wrist. The subject re-
mained 10 minutes seated at rest with spontaneous 
breathing. 

HRV analysis
The R-R intervals recorded by the portable HR 

monitor (with a sampling rate of 1000 Hz) were 
downloaded to the Polar Precision Performan-
ce program (v. 3.0, Polar Electro, Finland). The 
software enabled the visualization of HR and the 
extraction of a cardiac period (R-R interval) file 
in “txt” format. Following digital filtering comple-
mented with manual filtering for the elimination 
of premature ectopic beats and artifacts, at least 
256 R–R intervals were used for the data analysis. 
Only series with more than 95% sinus rhythm was 
included in the study [1, 2]. For calculation of the 
indices we used the HRV Analysis software (Ku-
bios HRV v.1.1 for Windows, Biomedical Signal 
Analysis Group, Department of Applied Physics, 
University of Kuopio, Finland) [7].

Time and frequency domain indices of HRV
To analyze HRV in the frequency domain, the 

low frequency (LF =0.04 to 0.15 Hz) and high 
frequency (HF = 0.15 to 0.40 Hz) spectral compo-
nents were used in ms2 and normalized units (nu), 
which represents a value relative to each spectral 
component in relation to the total power minus 
the very low frequency (VLF) components, and 
the ratio between these components (LF/HF). The 
spectral analysis was calculated using the Fast 
Fourier Transform algorithm. 

The analysis in time domain was performed by 
means of SDNN (standard deviation of normal-to-
normal R-R intervals), the percentage of adjacent 
RR intervals with a difference of duration grea-
ter than 50ms (pNN50) and RMSSD (root-mean 
square of differences between adjacent normal RR 
intervals in a time interval) [1, 2].
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Geometric indices of HRV
The HRV analysis was performed using the 

following geometrical methods: RRtri, TINN and 
Poincaré plot (SD1, SD2 and SD1/SD2 ratio). The 
RRtri was calculated from the construction of a 
density histogram of RR intervals, which conta-
ins the horizontal axis of all possible RR inter-
vals measured on a discrete scale with 7.8125 ms 
boxes (1/128 seconds) and on the vertical axis, the 
frequency with which each occurred. The union of 
points of the histogram columns forms a triangle-
like shape. The RRtri was obtained by dividing 
the number of RR intervals used to construct the 
histogram by their modal frequency (i.e., the RR 
interval that most frequently appeared on RR).

The TINN consists of the measure of the base 
of a triangle. The method of least squares is used 
to determine the triangle. The RRtri and the TINN 
express the overall variability of RR intervals.

The Poincaré plot is a map of points in Cartesi-
an coordinates that is constructed from the values 
of RR intervals. Each point is represented on the 
x-axis by the previous normal RR interval and on 
the y-axis by the following RR interval.

For the quantitative analysis of the plot, an 
ellipse was fitted to the points of the chart, with 
the center determined by the average RR interval. 
The SD1 indices were calculated to measure the 
standard deviation of the distances of the points 
from the diagonal y = x, and SD2 measures the 
standard deviation of the distances of points from 
the line y = -x+RRm, where RRm is the average 
RR interval. The SD1 is an index of the instanta-
neous recording of the variability of beat-to-beat 
and represents the parasympathetic activity, whe-
reas the SD2 index represents the long-term HRV 
and reflects the overall variability. The SD1/SD2 
shows the ratio between the short- and long-term 
variation among RR intervals.

The plot was qualitatively analyzed using HRV 
analysis software based on the figures formed by 
its attractor. The expected shapes were described 
by Tulppo et al. [8]:

1. Figures in which an increase in the dispersion 
of RR intervals is observed with increased 
intervals, characteristic of a normal plot.

2. Small figures with beat-to-beat global 
dispersion without increased long-term 
dispersion of RR intervals.

Fractal analysis of HRV
For the analysis of the fractal properties of the 

heart rate, detrended fluctuation analysis (DFA) was 
applied to a time series of the R–R intervals obtained 
from the participants. The procedure for the calcula-
tion of DFA is made up of the following steps [9]:

The R–R series obtained experimentally is in-
tegrated using the expression:

in which Y(k) is the k-th term of the integrated 
series (k = 1, 2,..., N); R–R(i) is the i-th value of 
the R–R intervals; and R–Rave is the mean of the 
R–R intervals of the original series, with N length:

The integrated time series is then divided into 
intervals with a length of n, (n = 1, 2,..., N). In 
each of these intervals, the local trend of the se-
ries is calculated by a straight line of minimum 
squares adjusted to the data. The y-coordinate of 
this straight line was denominated Yn(k). The inte-
grated series was then detrended [Y(k)], subtract-
ing the local tendency Yn(k) in each interval. For 
a given interval of size n, the size characteristic 
of the fluctuation for the integrated and detrended 
series is calculated by:

This procedure is repeated for all intervals of 
size n, thereby obtaining a relation between the 
mean of the fluctuations [F(n)] and the size of the 
intervals (n). A linear relation on a log–log graph 
indicates a scale exponent law, based on the fol-
lowing formula:

F(n)≈nα

in which α is the scale exponent, which can be 
calculated by linear regression on a log–log graph. 
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The following were calculated: short-term fractal 
exponent (alpha-1), corresponding to a period of 4 
to 11 beats; long-term fractal exponent (alpha-2), 
corresponding to periods longer than 11 beats; and 
the alpha-1/alpha-2 ratio.

Normality of distribution of RR intervals
The RR intervals recorded by the portable HR 

monitor (with a sampling rate of 1000 Hz) were 
downloaded to the Polar Precision Performance 
program (v. 3.0, Polar Electro, Finland). The soft-
ware enabled the visualization of HR and the ex-
traction of a cardiac period (R-R interval) file in 
“txt” format. Following digital filtering comple-
mented with manual filtering for the elimination 
of premature ectopic beats and artifacts, at least 
256 R–R intervals were used for the data analysis. 
Only series with more than 95% sinus rhythm was 
included in the study. In order to determine if the 
data set of each RR interval is well-modeled by a 
normal distribution and to compute how likely it 
is for a random variable underlying the data set to 
be normally distributed we applied two normality 
tests (Kolmorogov-Smirnov and Shapiro-Wilk) in 
all RR interval stationary samples and considered 
the p-value for each volunteer [10]. For calcula-
tion of the p-value of the normality tests we used 
the Software Biostat version 5.8.4 for Windows.

In order to perform qualitative analysis of RR 
intervals distribution we used ARTiiFACT Ver-
sion 2.05.

Statistical Analysis
Normal Gaussian distribution of the data was 

verified by the Shapiro-Wilk goodness-of-fit test 
(z value >1.0). For parametric distributions we 
applied the Pearson correlation test. For non-
parametric distributions we used the Spearman 
correlation test. We performed correlation of the 
alpha-1 and alpha-2 exponents with the time and 
frequency domain and geometric indices of HRV. 
We considered weak correlation for r < 0.3, mo-
derate correlation for r between 0.31 and 0.49 and 
strong correlation for r>0.5. We performed corre-
lation between the p-values of the normality tests 
and the HRV indices. Differences were considered 
significant when the probability of a Type I error 
was less than 5% (p < 0.05). We used the Software 
Biostat version 5.8.4 for Windows.

Results

We observe in Table 1 the values regarding ba-
sal diastolic (DAP) and systolic arterial pressure 
(SAP), heart rate (HR), mean RR, weight, height 
and body mass index (BMI) of the volunteers. 
Table 1.  Baseline diastolic (DAP) and systolic 
arterial pressure (SAP), heart rate (HR), mean 
RR interval, weight, height and body mass index 
(BMI) of the volunteers. 

Variable Value
Height (m) 1.64 ±0.06
Weight (kg) 58.68 ±9.48
BMI (kg/m2) 21.95 ±3.69
HR (bpm) 83.40 ±13.09
Mean RR (ms) 742 ±131.3
SAP (mmHg) 109.37 ±7.87
DAP (mmHg) 69.31 ±2.49

Mean+standard-deviation. m: meters; kg: kilograms; bpm: 
beats per minut; mmHg: millimeters of mercury.

According to Table 2 we note that p-value for the 
Kolmorogov-Smirnov normality test did not pre-
sent significant correlation with the time (SDNN, 
RMSSD and pNN50) and frequency (LF, HF and 
LF/HF ratio) domain indices of HRV, as well as the 
geometric indices (RRTri, TINN, SD1, SD2 and 
SD1/SD2 ratio), fractal exponents (alpha-1, alpha-2 
and alpha-1/alpha-2 ratio) and correlation dimensi-
on. We also investigated the correlation of the p-va-
lue for the Shapiro-Wilk normality test with the HRV 
indices and we reported positive correlation. We no-
ted significant correlation of the p-value with SDNN, 
RMSSD, pNN50, RRTri, TINN, LF and HF in abso-
lute units, SD1, SD2 and SD1/SD2 ratio (Table 3).

Figure 1 shows an example of distribution of 
RR intervals of a subject with high HRV (A) and a 
subject with reduced HRV (B).

Figure 1.  Visual pattern of RR intervals distribu-
tion of a subject with high HRV (A) and a subject 
with reduced HRV (B). 
IBI: Inter beat intervals; ms: milliseconds.
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Table 2.  Correlation between the p value for the 
Kolmorogov-Smirnov test and the HRV indices. 

Index r p
Mean RR -0.29 0.08
SDNN -0.25 0.14
Mean HR 0.29 0.09
RMSSD -0.28 0.10
SDNN/RMSSD 0.24 0.16
pNN50 -0.25 0.13
RR triangular index -0.20 0.24
TINN -0.25 0.14
LF (ms²) -0.15 0.37
LF (nu) 0.32 0.06
HF (ms²) -0.25 0.15
HF (nu) -0.31 0.07
LF/HF 0.27 0.11
SD1 -0.24 0.15
SD2 -0.21 0.21
SD1/SD2 -0.21 0.22
α1 0.23 0.18
α2 -0.21 0.22
α1/α2 0.31 0.06
Correlation Dimension 0.01 0.95

Mean RR: Mean RR intervals; 
Mean HR: mean heart rate; 
SDNN: standard deviation of normal-to-normal R-R inter-
vals; 
pNN50: the percentage of adjacent RR intervals with a 
difference of duration greater than 50ms; 
RMSSD: root-mean square of differences between adjacent 
normal RR intervals in a time interval. ms: millisecond. 
LF: low frequency; 
HF: high frequency; 
LF/HF: low frequency/high frequency ratio; 
RRtri – Triangular index;  
TINN – triangular interpolation of RR intervals; 
SD1 – standard deviation of the instantaneous variability of 
the beat-to beat heart rate; 
SD2 – standard deviation of long-term continuous RR in-
terval variability; 
SD1/SD2 ratio – ratio between the short - and long - term 
variations of RR intervals.  ms: milliseconds; nu: normali-
zed units.

Table 3.  Correlation between the p value for the 
Shapiro-Wilk test and the HRV indices. 

Index r p
Mean RR 0.11 0.51
SDNN 0.83 p<0.0001
Mean HR -0.10 0.56
RMSSD 0.37 0.03
SDNN/RMSSD 0.08 0.64
pNN50 0.51 0.01
RR triangular index 0.76 p<0.0001
TINN 0.76 p<0.0001
LF (ms²) 0.86 p<0.0001
LF (nu) 0.04 0.84
HF (ms²) 0.55 0.01
HF (nu) -0.04 0.83
LF/HF 0.03 0.87
SD1 0.52 0.01
SD2 0.88 0.02
SD1/SD2 0.4 0.1
α1 -0.02 0.89
α2 -0.05 0.78
α1/α2 -0.01 0.94
Correlation Dimension 0.28 0.10

Mean RR: Mean RR intervals; 
Mean HR: mean heart rate; 
SDNN: standard deviation of normal-to-normal R-R inter-
vals; 
pNN50: the percentage of adjacent RR intervals with a 
difference of duration greater than 50ms; 
RMSSD: root-mean square of differences between adjacent 
normal RR intervals in a time interval. ms: millisecond. 
LF: low frequency; 
HF: high frequency; 
LF/HF: low frequency/high frequency ratio; 
RRtri – Triangular index;  
TINN – triangular interpolation of RR intervals; 
SD1 – standard deviation of the instantaneous variability of 
the beat-to beat heart rate; 
SD2 – standard deviation of long-term continuous RR in-
terval variability; 
SD1/SD2 ratio – ratio between the short - and long - term 
variations of RR intervals.  ms: milliseconds; nu: normali-
zed units.

Discussion

In relation to HRV analysis, it was stated that 
normalized units are more likely to obey parame-
tric assumptions [12]. In line with this investiga-
tion, a previous study proposed a new method to 
analysis HRV that was based on modelling it as a 
linear combination of Gaussians [11]. In this sen-
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se, we evaluated the p-value of two normality tests 
(Shapiro-Wilk and Kolmorogov-Smirnov) applied 
in RR intervals in a stationary period, i.e. the sta-
ble activation of a single control mechanism and a 
well-controlled experimental setting. The p-value 
of the Kolmorogov-Smirnov normality test did not 
present significant association with the HRV indi-
ces, although it tended to correlate with LF (0.06) 
and HF (0.07) indices in normalized units. Conver-
sely, the p-value of the Shapiro-Wilk test applied in 
RR intervals presented significant association with 
great part of the linear HRV indices. Our findings 
support the p-value of the Shapiro-Wilk normality 
test applied in RR intervals as possible indicator of 
cardiac autonomic regulation function.

The TINN and RRTri indices are calculated 
according to the construction of a histogram of 
the density of normal RR intervals that contains 
the length of RR intervals in the x-axis and the 
frequency that they occur in the y-axis. The RR-
tri index has a close association with the standard 
deviation of all RR intervals and is not influen-
ced by ectopic beats and artifacts because ectopic 
beats and artifacts are located outside the triangle 
[13]. The RRTri and TINN indices correspond to 
the overall modulation of the heart and reduction 
of the both indices are found in cardiac disorders 
and during exercise or physiological stress [13]. 
The SDNN index represents the global modulati-
on of the heart [4]. Based on our study, the SDNN, 
RRTri and TINN indices presented strong and po-
sitive correlation with the p-value of the Shapiro-
Wilk test applied in RR intervals. The normality 
test evaluates if the distribution of the sample fits 
in the Gauss curve [14]. A previous investigation 
reported that chronic heart failure patients with 
non-Gaussian HRV presented increased mortality 
compared to patients with reduced and less com-
plex variability of heart rate [15]. The non-Gaussi-
an HRV was analyzed through the non-Gaussian 
index proposed by the authors. This index aims to 
characterize an increased distribution of sudden 
alterations in heart period [5]. On the other hand, 
the authors investigated non-stationary periods, 
i.e. 24 hours, while we investigated healthy men 
under stationary condition. Our data supports the 
p-value of the Shapiro-Wilk test applied in RR 
intervals as an indicator of the global variability 
of heart rate, the higher the p-value for short term 

analysis, i.e. closer to non-parametric distribution, 
the higher the global modulation of the heart.

Regarding the Komorogov-Smirnov normality 
test applied in RR intervals, we also observed si-
gnificant correlation with RMSSD, pNN50, HF in 
absolute and normalized units and SD1 indices. 
The pNN50 is the percentage of adjacent RR in-
tervals with a difference of duration greater than 
50ms while the RMSSD is root-mean square of 
differences between adjacent normal RR intervals 
in a time interval [2]. The SD1 index represents 
the transverse axis of the Poincaré plot and indi-
cates the standard deviation of the instantaneous 
variability of the beat-to-beat heart rate and repre-
sents the parasympathetic activity influence on the 
sinoatrial node [1]. The four indices mentioned 
above correspond to vagal tone on the heart. It was 
previously reported that HRV in healthy subjects 
does not present gradual and slow convergence to 
a Gaussian distribution [15], an important condi-
tion of the multiplicative cascade model. Conver-
sely, previous studies [4, 5] indicated that HRV 
frequency domain indices (LF and VLF ranges) 
of chronic heart failure patients, especially non-
survivors, are more compatible with the multipli-
cative cascade model. 

Our data also suggests that the HRV indices do 
not support gradual and slow convergence to a Ga-
ussian distribution, because the higher the p-value 
of the normality test, the lower the probability of 
a Gaussian distribution and the higher the HRV 
indices values. In this sense, our results indicate 
that the higher the p-value of Komorogov-Smir-
nov normality test the higher the parasympathetic 
tone on the heart.

Considering only the Kolmorogov-Smirnov 
test applied in RR intervals, our data supports the 
idea that increased parasympathetic tone on the 
heart is closer to non-normal distribution of RR 
intervals. Normal distribution is a usually occu-
rring continuous probability distribution, a func-
tion that indicates the likelihood that an observati-
on in some context will fall between any two real 
numbers [10]. In this case we may surmise that a 
high probability of a RR interval fall between any 
two RR intervals is an indicator of reduced HRV. 

As mentioned above, significant correlation 
was found between Kolmorogov-Smirnov norma-
lity test applied in RR intervals and HRV indices, 
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whereas no significant correlation was reported 
for the Shapiro-Wilk normality test. Conversely, 
the literature has indicated that Shapiro-Wilk nor-
mality test is the most powerful test for all types 
of distribution and sample sizes while Kolmoro-
gov-Smirnov test is the least powerful test [10. 
However, Shapiro-Wilk normality test is not sui-
table for small sample. In our study we used at le-
ast 256 RR intervals. The number of RR intervals 
analyzed in our study helps to explain the absence 
of significance for the Kolmorogov-Smirnov nor-
mality test. Our findings support previous studies 
[16, 17] that reported Shapiro-Wilk as the most 
powerful normality test between three tests (Kol-
morogov-Smirnov, Anderson-Dawling and Lilie-
fors normality tests).

We investigated only women in order to avoid 
sex-dependent effects on cardiac autonomic regu-
lation. The literature reported conflicting data re-
garding cardiovascular and physiological respon-
ses between men and women. Several studies have 
reported on gender-related differences regarding 
sympathetic and parasympathetic tone [18, 19] 
obtaining variable results, while other studies have 
failed to show significant differences whatsoever 
[20, 21]. Moreover, the menstrual cycle was also 
indicated to affect baseline nonlinear properties of 
HRV [22]. In order to exclude the interference of 
the follicular and luteal phases of the menstrual 
cycle on cardiac autonomic regulation we did not 
evaluate volunteers on 10-15 days and 20-25 days 
after the first day of the menstrual cycle.

Conclusion 

The p-value of Shapiro-Wilk normality test 
applied in RR intervals presented strong associa-
tion with parasympathetic and global indices of 
HRV in women. We suggest that this index can be 
useful for future HRV analysis.
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Abstract

Objective: The topic of ‘Difficult airway ma-
nagement’ represents a major part of training in 
Anesthesiology. The aim of this study is to de-
termine the level of competence of residents in 
anesthesiology training in the assessment of diffi-
cult airways and recoginition and use of difficult 
airway devices, and whether residents feel con-
fident in managing difficult airways and using 
difficult airway devices.

Materials and Methods: A survey composed 
of six sections was created for this purpose. After 
approval of the Hacettepe University Ethics Com-
mittee , twenty-nine (29) residents in the Anesthe-
siology training program at Hacettepe University 
were included in the study. The questions were 
asked to residents such as the training of difficult 
airway and their opinion on this topic, preoperati-
ve evaluation methods and experiences during the 
daily practice of anesthesia and their practice in a 
variety of difficult airway situations.

Results: Residents answered 93-100% of the 
questions aimed at evaluating theoretical knowled-
ge. The most common methods used for evalua-
ting airways were Mallampati score at 100%, oral 
aperture at 93%and the state and position of the 
teeth at 72%. Experience with fiberotic intubati-
on ranged from 65-100% whereas percutaneous 
tracheotomy and Trans-tracheal jet ventilation 
experience remained at only 0-6%.

Conclusion: The results of the study revealed 
that residents were sufficient in assessing difficult 
airway and recognizing difficult airway devices. 
Residents believe that they are good enough about 
the ability to use most of the difficult airway devi-

ces and specified that practical training about the 
devices they are insufficient and apply the algo-
rithm for the management of difficult airway sho-
uld be extended. They notified that they achieved 
to this positive result through difficult airway ma-
nagement courses and practice studies, teaching the 
alternative airway techniques extensively and acce-
ssibility of the devices on difficut airway carts.

Key Words: preoperative assessment, diffi-
cult airway management, difficult airway devices, 
difficult airway algorithms.

Introduction

It is known that the problems associated with 
airway management during anesthesia application 
is an important cause of morbidity and mortality 
(1). Developed countries have performed studies 
evaluating their institutions and doctors in terms 
of equipment, training and implementation and 
used these data as guides in order to further im-
prove the difficult airway management in their co-
untries (2-4). In recent years, while the number of 
different airway devices that can be used in airway 
management has gradually increased, at the same 
time, organizations such as the American Society 
of Anesthesiologists (ASA) and Difficult Airway 
Society (DAS) have developed algorithms that 
can be used for the situations of difficult airway 
and whose clinical use has been proposed (5,6).

The topic of ‘Difficult airway management’ 
represents a major part of the educational pro-
cess of Anesthesiology residents. Nevertheless, 
the stiuations such as whether the education is 
adequate, the levels of recognition and being able 
to use of the difficult airway devices by residents 

Evaluation of the competence of residents at 
department of anesthesiology in the assesment 
of difficult airways and in the recognition and use 
of difficult airway devices
Elmas Kara1, Ismail Aydin Erden2, Banu Ayhan2, Sennur Uzun2, Ulku Aypar2 
1  Sincan State Hospital Ankara, Turkey,
2  Hacettepe University Department of Anesthesiology And Reanimation Ankara, Turkey.
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and to feel adequate in this issue are matters of 
debate. The aim of this study is to determine the 
level of competence of residents of Department of 
Anesthesiology and Reanimation in terms of the 
assessment of difficult airways, recoginition and 
use of difficult airway devices and feel confident 
in managing difficult airways.

Materials and methods 

This study was conducted at Hacettepe Univer-
sity Faculty of Medicine Adult Hospital between 
March 2013 and April 2013. After the approval of 
Hacettepe University Non-Interventional Clini-
cal Research Ethics Committee was obtained, the 
study was started. Twenty-nine (29) research assi-
stant physicians, who were undergoing training in 
Hacettepe University, Department of Anesthesio-
logy and Reanimation, were included in the study.

A survey composed of six sections were prepa-
red. Among twenty nine residents who volunteered 
to participate in the study; while those who were in 
the first two years of training were included in the 
‘Junior’ group; those who were in the third, fourth 
and fifth years of training were included in the ‘Se-
nior’ group. The questions were posed to residents 
related to training that they have received on diffi-
cult airway and their opinions on this subject, preo-
perative assessment methods and their experiences 
during daily practices of anesthesia and applications 
in the situations of a variety of difficult airway. Two 
questions were asked questioning their thoughts 
and experiences related to airway devices; LMA, 
Fastrach, Ctrach, Videolaryngoscopy, Fiberoptic 
Bronchoscopy, Exchange Catheter of Intubation 
Tubes (Tube Exchanger), Percutaneous Tracheo-
stomy Kit, Transtracheal Jet Ventilator (TTJV) and 
devices. It has been aimed to form a judgment on 
the level of knowledge of researchers in this issue 
with theoretical questions.Thus, a total of thirty-
three questions were asked to answer from twenty-
nine residents who participated in this study.

Statistical methods

Student’s t test was used for the analysis of de-
mographic data. P> 0.05 was considered statistically 
significant. The data in the second, third, fourth, fif-
th ans sixth parts were expressed as percent.

Results 

Fifteen (15) residents were included in the 
‘Junior’ group, and the other fourteen (14) were 
included in the ‘Senior’ group. It has been deter-
mined that, practical training on difficult airway 
equipment and their use were taken  a rate of 
92.8%, in the senior group and 26.6% in the ju-
nior group. Eighty-two.seven % of residents have 
stated that the training on algorithm, devices and 
application of difficult airway that they have re-
ceived was not enough; 58.6% and 41.3% of them 
have thought that the training should be repeated 
once and twice a year, respectively. Eight questi-
ons aimed at measuring the theoretical knowledge 
about airway and difficult airway were directed to 
the residents. Five, one and two of eight questions 
were answered by the residents as a rate of 100%, 
96.5% and 93.1%, respectively. All senior and ju-
nior group (100%) have stated that; they have rou-
tinely saved the preoperative airway evaluation in 
the anesthesia assessment form.

 The most commonly used parameters when 
evaluating the difficult airway preoperatively 
were determined as; Mallampati score (100%), 
mouth opening (interinsisor gap) (93.1%) and lan-
guage - tooth structure (72.4%). When the mate-
rials and methods most commonly used when a 
patient, who was considered as a difficult airway, 
was extubated were asked; the most commonly 
preferred materials and methods were; awake 
extubation (45.4%) and endotracheal tube exchan-
ger (24.2%). One hundred % of senior and 80% of 
junior groups have stated that they have informed 
their patients assessed as difficult airway on this 
subject and asked them to warn their doctor about 
future potential anesthetic experience.

In order to assess the thoughts and experiences 
of residents about airway devices, we have asked 
them to state whether they have used airway devi-
ces such as LMA Fastrach, Ctrach, Videolaringos-
copy, Fiberoptic Bronchoscopy, Tube Exchanger, 
Percutaneous Tracheostomy Kit and TTJV and de-
vices, if they used, how many times and whether 
they felt theirselves sufficient in the use of airway 
devices. The data obtained are shown in Table 1 
by dividing into groups.
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The question of after how many interventions 
you need to call for help when you have encoun-
tered a difficult intubation in an unpredictable pa-
tient was answered as two and three attempts by 
44.8% and 27.5% of all residents, respectively. 

They were asked to write the first three steps in 
parallel with situations mentioned that they will 
apply when they have faced with a patient who 
they could not predict as difficult airway . The first 
situation mentioned was: patients with difficult 
intubation and easy mask ventilation. The most 
commonly preferred methods were; 1. Fiberoptic 
Intubation (58.6%) 2. Continue to mask ventilati-
on (41.3%) 3. LMA (37.9%). Intubation with Fi-
beroptic Bronchoscopy (55.1%), LMA (48.2%), 
and to call for help (31.0%) were identified as the 
most preferred method in patients with difficult in-
tubation and mask ventilation.

Discussion 

Preoperative evaluation is the first step which 
lead us to predict the patients who may be with 
difficult airways. It has been identified in a study 
conducted by Gurkan et al. (7) that; Mallampati 
test, mouth opening, neck mobility and tempo-
romandibular joint were evaluated in the preo-
perative evaluation as a rate of 98%, 93%, 93% 
and 70%, respectively. In our study, in a similar 
manner; Mallampaty score, mouth opening and 
tongue and tooth structure were the first three 
parameters evaluated most commonly as a rate 
100%, 93.1% and 72.4%, respectively. These fin-
dings were consistent with the preoperative tests 

proposed for difficult intubation in the TARS Pre-
operative Preparation Guide (8).

In cases where the physicians who evaluated 
the patient and who will perform the anesthesia 
are different, recording the information in the ane-
sthesia assessment form is gaining more impor-
tance as the preoperative evaluation. It has been 
determined in a study conducted by Gürkan et al. 
(7) that while 93% of the preoperative evaluati-
on was recored in the anesthesia assessment form, 
this rate was expressed as 100% in our study.

TARS suggest the documentation of the tips 
which can help the patient’s subsequent possible 
initiatives in the postoperative follow-up of the 
patient with difficult airway in difficult airway 
management practice guidelines and preparation 
of epicrisis for this purpose (9). Our study; in pa-
rallel to this information, it was detected that the 
patients evaluated as difficult airway were infor-
med at a rate of 89.6% and the necesity of warning 
the doctor for the subsequent anesthesia experien-
ce was told. We have reached the conclusion that 
here in our clinic, the issue of informing the pati-
ents and their relatives when faced with difficult 
airways had a great importance.

In difficult airway algorithm of ASA; it is pro-
posed in the case of failed intubation attempts that: 
using the non-invasive airway techniques with 
elective alternative approach to if mask ventilation 
can be provided; providing ventilation with LMA, 
Fastrach, LMA ProSeal if ventilation with mask is 
unsuccessful. If ventilation is possible with this to-
ols; alternative non-invasive difficult airway tech-
niques are recommended to use, if ventilation is 

Table 1.  Airway devices and use 

Airway devices
Asisstant doctor (1.-2. year)  (n=15) Asisstant  doctor (3.-4. year) (n=14)

Use Not 
use

Ability to 
use enough

Ability to use 
not enough Use Not 

use
Ability to 

use enough
Ability to use 
not enough 

Laryngeal mask %100 %0 %86.6 %13.3 %100 %0 %100 %0
Fastrach %60 %40 %0 %100 %78.5 %21.4 %50 %50
C trach %33.3 %66.6 %0 %100 %92.8 %7.1 %42.8 %57.1
Fiberoptic 
bronchoscopy %33.3 %66.6 %0 %100 %100 %0 %28.5 %71.4
Video laryngoscope %6.6 %93.3 %6.6 %93.3 %28.5 %71.4 %7.1 %92.8
Tube  exchanger %40 %60 %13.3 %86.6 %92.8 %7.1 %57.1 %42.8
Percutaneous 
tracheostomy %0 %100 %0 %100 %0 %100 %0 %100
TTJV and devices %0 %100 %0 %100 %14.2 %85.7 %0 %100
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not possible; combitube, rigid bronchoscopy and 
transtracheal jet ventilation which are emergency 
noninvasive ventilation techniques are recommen-
ded to use (5).

While in the study conducted by Ezri et al. (10), 
the first preferences in the case of an unexpected 
failed intubation and adequate mask ventilation 
were; fiberoptic intubation by waking the patient 
29% and intubation LMA 22%, fiberoptic intuba-
tion and LMA were preferred at rates of 58.6% and 
37.9%, respectively in our study. In the same stu-
dy (10), the first three airway techniques preferred 
when mask ventilation was difficult or impossi-
ble after unexpected failed intubation were LMA 
85%, combitube 48% and TTJV (transtracheal jet 
ventilation) 42%. In our study, the first three pre-
ferences in a similar situation were; emergency fi-
beroptic intubation (55.1%), LMA (48.2%) and to 
call for help (31%). In the study conducted by Ezri 
et al. (10), LMA was selected as the first choice to 
maintain the ventilation . In our study, fiberoptic 
intubation was the most preferred method in both 
cases; the supraglottic airway tools have been pro-
posed in the difficult airway algorithm of ASA as 
the first choice in cases of unexpected failed intu-
bation if mask ventilation is not possible (5, 10). 
Residents need more training in the application of 
difficult airway algorithm.

Burkle et al. (11) were investigated failed in-
tubation in 37482 patients who were planned in-
tubation using a laryngoscope. In 161 patients 
(0.4%) whose intubation was failed by direct 
laryngoscopy; only 5 of them were canceled due 
to failed intubation, 1 patient underwent regional 
anesthesia mortality was not observed. It has been 
reported that this positive conclusion has been re-
ached by teaching widely the alternative airway 
techniques as a result of the difficult airway cour-
se and implementation studies and the equipment 
were in the difficult airway cars. However, it has 
been stated that the use of alternative techniques 
in the early period without insisnting on unsucce-
ssful attempts was important in terms of airway 
trauma and so there was no non-intubated-ventila-
ted patient. ASA suggests that standard laryngos-
copic intubation attempts should be limited with 
3 attempts and it should be passed to alternative 
techniques in the case of being unsuccesful. The 
conclusion was reached that the repeated intuba-

tion experience in case of failure resulted more in 
mortality and brain damage (12). In our study, the 
question of after how many attemts you call help 
when you encounter with in an unpredictable pati-
ents was aswered by all residents as two attempts 
and three attempts at rates of 44.8% and 27.5%, 
respectively and a result supporting this conclusi-
on has been reached.

It has been reported in a study conducted by 
Gurkan et. al (7) including 44 clinics, residents 
have performed fiberoptic intubation in only three 
institutions. In continuation of the study conduc-
ted by Ezri et al. (10), the fiberoptic intubation 
experience was determined as 59%. In our study, 
this rate was in the senior and junior groups were 
100% and 65.5%, respectively. 

Fiberoptic intubation is a method that is being 
proposed in difficult airway algorithm of ASA, 
in the cases that both awake intubation and di-
rect laryngoscopy are failed; in the the elective 
approach to airway that ventilation is possible and 
in difficult airway algorithm of DAS, in secondary 
intubation plan when direct laryngoscopy is failed 
(11, 13). Intubation with fiberoptic bronchoscopy 
is an airway technique emphasized theoretical and 
practically in every period of our clinic assistant 
training; providing the opportunity to earn experi-
ence by residents practically especially in the se-
cond two-year period of training

When it is thought that extubation is being con-
didered as safe in difficult airway extubation stra-
tegy of DAS; the intubation tube exchange cathe-
ter (tube exchanger) is recommended as one of the 
advanced techniques that can be applied (14). In a 
study conducte by Ezri et al. (10), the experience 
with intubation tube exchange catheter was repor-
ted to be as 28%; in our study, this rate is 65.5%. In 
addition, tube exchanger was determined as the the 
second preference of residents with a rate of 24.2% 
when the airway techniques that they use most of-
ten during difficult airway extubation were asked.

In our study, the responding rate of the que-
stions aiming to measure theoretical knowledge 
about difficult airway was determined as 93.1to 
100%; the answers to theoretical questions res-
ponded by residents in the senior and junior goups 
were evaluated as similar. It has been conculuded 
that the differences in the application of airway 
devices may have caused that the practical trai-
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ning of some of airway devices was given in the 
first two years (LMA, LMA Fastrach) or in the se-
cont two years (Fiberoptic bronchoscopy, Video-
laringoskop, Ctrach).

The use of clinical practice guidelines or algo-
rithms is believed to provide benefits in terms of the 
reduction of complications in clinical practice and 
raising the standards (6). When the patients betwe-
en the years 1993-1999 that ASA difficult airway 
algorithm was published and the patients between 
the years of 1985-1992, it has been seen that the 
mortality rate related to airway problems decrea-
sed from 67% to 35% (12). The study conducted 
by Gurkan et al. (15) has showed that 58% of the 
residents in our country have believed that the edu-
cation they received about the management of diffi-
cult airway was not sufficient, 42% - 50% of them 
did not know how oxygenation would provide from 
the cricothyroid membrane. It has been shown in a 
study conducted by Dunn et al. (16) that the two 
months of difficult airway rotation during the spe-
cialized training has contributed to the recoginiti-
on the different techniques and the development of 
the skills in this respect dramatically. In our study, 
82.7% of the residents do not think that training they 
received about difficult airway algorithm, difficult 
airway equipments and their applications is enou-
gh. Fifty-eight.six % of the residents think that the 
difficult airway training should be repeated twice a 
year. As is apparent from these findings, although 
difficult airway issue is a vital issue, residents see 
themselves and their education in this matter are 
inadequate. Although the experiences of residents 
about difficult airway equipments were close or si-
milar to the rates found in in previous studies, the 
experiences about some airway techniques (TTJV, 
Percutaneous tracheotomy, Videolaringoskopy) 
were observed to be inadequate. After the knowled-
ge and skills of residents in airway management 
were found to be insufficient in a study conducted 
in Denmark, the three-day mandatory airway cour-
se including al residents that, theoretical training, 
workshops and simulation training were applied, 
has been implemented (57). It has been conclu-
ded in a study conducted by Gurkan et al. (15) in 
Turkish Anaesthesiology and Reanimation Society 
(TARS) 2004 Congress that close to 40% of parti-
cipants including the specialists, have found their 
education about the difficult airway management 

as insufficient. In parallel with this information; the 
results may be achieved that the difficult airway 
management training should include not only resi-
dency period also after specialization period and it 
would be useful to repeat from period to period.

This study; has created the idea that to create a 
rotation standardized on a national scale for diffi-
cult airway management in each anesthesia resi-
dency program would provide that the residents 
gain sufficient knowledge and skills about the 
routine and difficult airway management. Until 
this rotation is organized; the clinics should pre-
pare training programs repated and renewed pe-
riodically about difficult airway management and 
devices for residents and other allied health profe-
ssionals in the context of their own circumstances. 
It should be aimed to the reduce of the compli-
cations associated with airway management with 
widespread use of difficult airway algorithm and 
increasing the training on this issue and to raise 
standards with the use of modern airway devices 
in an approach to the difficult airway. The wider 
studies which will be done about this issue inclu-
ding allied health professionals in the field of ane-
sthesiology are needed.
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Abstract

Introduction: Depression and physical dis-
ability are among other factors influencing quality 
of life (QoL) in multiple sclerosis (MS) patients. 
Interferons, particularly interferon beta-1b (IFNβ-
1b) may have depressive effect in MS patients.

The study purpose was to test two hypotheses:
1. Depression affects more QoL than physical 

disability in multiple sclerosis patients. 
2. Depression is more pronounced in MS 

patients treated with IFNβ-1b compared 
with untreated patients. 

Study Design and Setting: Prospective study 
in a Clinic of Neurology in University Clinical 
Center of Kosova. 

Material and methods: Study included 50 pa-
tients with definite MS, according to McDonald’s 
criteria, observed as out-patient/admitted in the 
clinic of Neurology between January 2012 and Jan-
uary 2014. Depression was diagnosed using the Di-
agnostic and statistical manual of mental disorders 
criteria (DSM-IV), and its severity was assessed us-
ing the Beck’s depression inventory (BDI). Physi-
cal disability was evaluated with Kurtzke expanded 
disability status scale (EDSS). The QoL was as-
sessed using the Medical Outcomes Study Short 
Form 36-item Questionnaire (SF-36).

Results: The mean age of patients was 36.7 
±8.993 years. The mean EDSS score was 3.3 
(range 1 to 8). The mean BDI score was 14.9. The 
prevalence of depression in MS patients was 62% 
(31/50). Depression and physical disability influ-
ence QoL. No difference (P > 0.05) was found in 
the level of depression between MS patients treat-
ed with IFNβ-1b and untreated.

Conclusion: In cases where depression is negli-
gible, the role of physical disability in quality of life 

is highlighted. The particular concern regarding de-
pressive effect of IFNβ-1b is not clearly established. 

Key words: Multiple Sclerosis, EDSS, De-
pression, QOL SF-36, BDI, IFNβ-1b

Introduction

Multiple sclerosis (MS) is a chronic inflamma-
tory, autoimmune, demyelinating neurologic disease 
of unknown etiology. Physical disability and depre-
ssion is very frequent symptom seen in MS patient, 
negatively affecting quality of life of these patients.

Neuropsychiatric disorders in general and par-
ticularly depression are encountered for the main 
causes of disability world-wide (1). The presence 
of psychiatric symptoms in patients with multiple 
sclerosis has been known since the nineteenth cen-
tury, when Charcot, in his lectures in Salpetriere 
hospital introduced for the first time the clinical-
pathological description for “disseminated sclero-
sis” (2). These symptoms are attributed both to the 
psychosocial impact of a disabling illness and to 
cerebral demyelination (3).

Depression is a symptom that is very often seen 
in multiple sclerosis patients. Most comparative 
studies have reported higher rates of depression 
among groups of patients with MS compared with 
groups of patients with other chronic diseases, in-
cluding other neurological diseases (4,5,6). During 
the life span of patients with MS, the risk of mani-
festing depressive spectrum disorders is very high 
(7). Many studies have shown that the frequency of 
appearance of depression in patients with multiple 
sclerosis ranges from 40-60% (8). The point preva-
lence of major depressive syndrome in people with 
MS is around 14% but can be even higher (9).

In terms of early detection as well as the suc-
cessful treatment of it, depression is a big chal-
lenge (10). Management of depression in a dis-

Depression and physical disability, their influence 
in quality of  life in patients with multiple sclerosis 
- which factor has greater influence?
Nexhat Shatri1, Nazim Dakaj1, Petrit Bara2, Kamber Zeqiraj1
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order like MS is very important. Except that de-
pression is very common clinical manifestation in 
patients with MS, it is also one of the main de-
terminants of the quality of life of these patients 
(11). Depression can further compromise cogni-
tive functions in patients with MS and may lead to 
suicidal attempt (12,13). If not treated, the social 
relationship between patients with MS and their 
environment can be disturbing (14). In another 
hand, treating depression improves adherence to 
therapy with interferon beta-1b for the treatment 
of MS (15). Numerous studies show that depres-
sion is often overlooked and, even if detected, is 
not adequately treated (16).

Physical disability is another important clinical 
factor that impacts QoL of MS patients. Results 
from several studies indicate a strong correlation 
between disability and QoL (17,18). 

There are some findings that disease modify-
ing drugs, especially interferon beta- 1b (IFNβ-
1b), may have depressogenic effects. Some stud-
ies report severe depression and suicide attempts 
among MS patients treated with interferon β who 
had no prior psychiatric history while other stud-
ies have found no evidence to support interferon-β 
alone causing or exacerbating depression (19,20). 

Material and Methods

During the study, 50 patients with multiple scle-
rosis were evaluated. These patients visited out-pa-
tient facility or were admitted in the Clinic of Neu-
rology at the University Clinical Centre of Kosova 
in Pristina from January 2012 to January 2014.

All patients included in the study met the Mc-
Donald et al. (2010) criteria for definite multiple 
sclerosis. The diagnosis of depression is made   
based on the criteria of DSM-IV (Diagnostic and 
Statistical Manual of Mental Disorders) and depres-
sion rate is determined based on the Back Depres-
sion Inventory-BDI. This questionnaire contains 21 
groups of statements that describe the way the pa-
tients have been feeling during the past two weeks, 
including the examining day as well. All patients 
underwent complete clinical neurological examina-
tion and the level of disability was evaluated using 
the Expanded Disability Status Scale (Kurtzke et al. 
1983). Patients’ quality of life (QOL) is evaluated 
using special questionnaire SF - 36 (Medical Out-

comes Study Short Form 36 item Questionnaire). 
Through this questionnaire there were assessed 8 
domains of life: physical functioning, role limita-
tions due to physical health, role limitations due 
to emotional problems, energy/fatigue, emotional 
well-being, social functioning, pain and general 
health. The results of the study are analyzed using 
the SPSS program, version 16. Correlation between 
EDSS and depression (BDI), EDSS and quality of 
life (QOL), EDSS and age as well as correlation be-
tween depression (BDI) and quality of life (QOL) 
was evaluated using Spearman’s rank correlation 
test. Statistical significance is calculated by the Stu-
dent test, while p-values < 0.05 are considered sta-
tistically significant.

Results

From 50 MS patients included in the 31 (62 %) 
were female and 19 (38 %) were male.

Chart 1.  Gender distribution of patients with MS

The average age of patients at the time of study 
was 36.7 years (SD 8.993). The average age of 
male patients was 35.8 years (SD 8.657), whereas 
for women it was 37.2 years (SD 9.290). When 
analyzing the course of the disease, 86% of pa-
tients were with relapsing–remitting and 14% with 
secondary progressive form of multiple sclerosis. 
None of the patients were with the primary pro-
gressive form of the disease. The average value of 
the EDSS score was 3.3 (range 1 to 8). In male pa-
tients the average value of EDSS score was slight-
ly lower than in females (3.1 to 3.4 respectively), 
but there was no statistically significant difference 
of EDSS between gender (t = 0.469; P = 0.641, 
for p< 0.05). The average score of BDI was 14.9 
(minimum 0, max 45 points). The average BDI 
score of male patients was slightly higher (15.05), 
compared to females (14.83) (Chart 2). 
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Chart 2.  Mean BDI sore of patients according to 
the gender

However there was no statistically significant 
difference of average BDI scores between gender 
(t = 0.067, P = 0.946, for the p <0.05 level). Out 
of the 50 patients included in the study, 20 (40%) 
have manifested symptoms of depression of vary-
ing degrees (BDI score ≥17). Eleven (22%) patient 

had mild mood disturbance (BDI score 11-16), and 
19 (38%) patients had manifested ups and downs 
within normal range (BDI score 1-10) (Table 1).

Results of our study show that the rate of de-
pression, evaluated with Beck Depression Inven-
tory, is positively correlated with the level of dis-
ability (EDSS) (rho = 0.740, P < 0.05) and nega-
tively correlated with quality of life (QOL) (rho= 
-0.691, P < 0.05) (Table 2and 3).

Out of 19 (38%) patients with ups and downs 
within normal range of depression, 13 (68%) had 
EDSS < 2.5 and mean QoL 83.13%, while 6 
(32%) had EDSS ≥ 2.5 and mean QoL 60.92%. 

From 11 (22%) patients with mild mood distur-
bance, 4 (36%) with EDSS < 2.5 and mean QoL 
64.96%, while 7 (64%) were with EDSS ≥ 2.5 
and mean QoL 64.19%. From other 11 (22%) 

Table 1.  The level of depression in MS patients distributed according to the gender

Level of depression
Gender

Male Female Total
N % N % N %

Ups and downs within normal range (1-10 score) 5 26 14 74 19 38
Mild mood disturbance (11-16 score) 4 56 7 44 11 22
Borderline clinical depression (17-20 score) 6 55 5 45 11 22
Moderate depression (21-30 score) 3 50 3 50 6 12
Severe depression (31-40 score) 1 50 1 50 2 4
Extreme depression (>40 score) 0 0 1 100 1 2
Total 19 38 31 62 50 100

Table 2.  Correlation between Expanded Disability Status Scale (EDSS)  and Depression (BDI)
Correlations EDSS BDI

Spearman’s rho

EDSS
Correlation Coefficient 1.000 .740**

Sig. (2-tailed) . .000
N 50 50

BDI
Correlation Coefficient .740** 1.000
Sig. (2-tailed) .000 .
N 50 50

**. Correlation is significant at the 0.01 level (2-tailed).

Table 3.  Correlation between depression (BDI) and quality of life (QOL)
Correlations BDI QoL

Spearman’s rho

BDI
Correlation Coefficient 1.000 -.691**
Sig. (2-tailed) . .000
N 50 50

QoL
Correlation Coefficient -.691** 1.000
Sig. (2-tailed) .000 .
N 50 50

**. Correlation is significant at the 0.01 level (2-tailed).
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MS patients, with borderline clinical depression, 
in 2 (18%) EDSS < 2.5 and mean QoL 51.56% 
and in 9 (82%) with EDSS ≥ 2.5 and mean QoL 
53.69%. Moderate depression had 6 (12%) pati-
ents and all of them had EDSS ≥ 2.5. Mean QoL 
in these patients was 37.37%. Other 3 (6%) pati-
ents manifested severe depression, they had EDSS 
≥ 2.5 and the mean QoL was 46.17% (Table 4).
Table 4.  EDSS and QoL in MS patients with de-
pression (BDI score >=17)

No.(%) QoL
EDSS <2.5 2 (10%) 51.6%

EDSS >=2.5 18 (90%) 45.75%
EDSS – Expanded Disability Status Scale
QoL- Quality of Life
BDI – Back Depression Inventory
No – Number of patient

Patients with higher rates of depression (BDI 
score ≥ 17) had a significantly lower percentage of 
quality of life, 40.7%, compared with those with 
lower rates of depression (BDI score 11-16)  73.7%, 

and those without signs of depression (BDI score 
1-10) 81.3%. A significant negative correlation is 
found between EDSS and quality of life, showing 
that higher levels of EDSS score are associated with 
significant reduction in the percentage of the total 
quality of life (rho= - 0.718, P < 0.05) (Table 5).

Results of the study showed that there is po-
sitive correlation between the level of disability 
(EDSS) and age, indicating that older patients 
with multiple sclerosis have higher values   of 
EDSS (greater disability) (rho=0.757; P < 0.05).

Although the mean percentage of QoL in pa-
tients treated with interferon beta-1b was higher 
compared to the mean percentage of QoL in pati-
ents not treated, Student test did not show statisti-
cally significant difference in the average percenta-
ge of QoL between treated and untreated patients (t 
= -0.783; p = 0.454,  at p < 0.05). The Student test 
did not show also statistically significant difference 
in the average scores of BDI between patients trea-
ted and those not treated with interferon beta-1b (t 
= -0.573, p = 0.581, at p < 0.05).(Table 6).

Table 5.  Correlation between Expanded Disability Status Scale and quality of life (QOL)
Correlations EDSS QoL

Spearman’s rho

EDSS
Correlation Coefficient 1.000 -.718**

Sig. (2-tailed) . .000
N 50 50

QoL
Correlation Coefficient -.718** 1.000
Sig. (2-tailed) .000 .
N 50 50

**. Correlation is significant at the 0.01 level (2-tailed).

Table 6.  Clinical and demographic characteristics of patients treated and those untreated with interfe-
ron beta-1b.

Classification of 
patients No (%)

Gender The 
mean 
age
(SD)

The mean 
disease 

duration 
(SD)

The 
mean 
EDSS 
(SD)

The 
mean 
QoL 
(SD)

The 
mean 
BDI 
(SD)

M
(%)

F
(%)

Patients treated with 
interferon beta-1b 30 (60) 11 (38) 19 (62) 37.25

(± 9.03)
9.89 

(± 4.96)
3.23

(± 1.92)
63.6%           

(± 20.13)
14.7 

(±7.44)
Patients not treated with 

interferon beta-1b 20 (40) 4  (20) 16 (80) 35.8  
(±9.28)

7.9
(± 6.94)

3.05
(± 1.77)

54.6
(± 17.94)

13.1 
(±5.74)

Total 50 15 35  
No – Number
M – Male
F – Female
SD – Standard Deviation
EDSS – Expanded Disability Status Scale 
QoL – Quality of Life
BDI – Back Depression Inventory
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Discussion

Numerous studies have shown that depression 
is a very common disorder that is encountered in 
patients with multiple sclerosis. For the diagnosis 
of depression among five symptoms must be in-
cluded: sadness, depressed mood, and loss of inter-
est and pleasure in usual activities of life (21). Re-
view of affective disorders in patients with multiple 
sclerosis, in 1990, has revealed that the majority 
of studies have reported that depressive symptoms 
have higher incidence and prevalence in patients 
with multiple sclerosis compared with patients with 
other neurological diseases (22). Studies have also 
shown that the prevalence of depression in multiple 
sclerosis is higher compared with groups of patients 
with other chronic diseases (23).

Prevalence of depressive disorders ranges 27% 
-75%, while in patients with MS it is between 
47% and 54% (24,25). The presence of depression 
among our MS patients was 36%, which is lower 
than that reported in the studies cited above. Ac-
cording to the results of our study out of 18 (36%) 
patients with multiple sclerosis who manifested 
symptoms of clinical depression, 4 (22.2%) have 
manifested severe and extreme depression. The av-
erage value of BDI scores of patients in our study 
was 14.9, which is within the current gold standards 
for the diagnosis of depressive disorders in people 
with multiple sclerosis according to the Goldman 
consensus group (cut-off score 13 in Beck inven-
tory) (26). In our study a positive correlation re-
sulted between EDSS and depression (rho= 0.740, 
P < 0.05). A positive correlation between depres-
sion and EDSS is also found in a study in Serbia 
(27), while in another study conducted in Bosnia 
and Herzegovina there was no correlation obtained 
between EDSS and depression (28). The results of 
our study show that people with higher values of 
depression (BDI score ≥ 17) have significantly low-
er average of quality of life (40.7%) compared with 
those with lower values of depression and those 
without symptoms for depression (79.1%).

Many studies have explored the relationship 
between EDSS and quality of life in patients with 
multiple sclerosis. Results from several studies in-
dicate a strong correlation between disability and 
QOL (29,30). Our results show that the overall 
quality of life was significantly lower in patients 

with high EDSS score. The Spearman’s rank cor-
relation test in our patients showed that EDSS is in 
a significant negative correlation with QOL (rho= 
- 0.718, P < 0.05). Approximately, same results, 
regarding correlation of EDSS and QOL were 
obtained in a study conducted in Serbia (26). Our 
study revealed a negative correlation between BDI 
and QOL as well (rho= -0.691, P < 0.05). Positive 
correlation was found between EDSS and age (rho 
= 0.757, P < 0.05) and that correlation is evident 
in many other studies in the world and the region.

The leaflets accompanying interferon β 1b in-
clude warnings about their use in depression and/
or previous psychiatric history. There are studies 
that support severe depression among MS patients 
treated with interferon-β who had no prior psy-
chiatric history while other studies have found no 
evidence to support interferon-β alone causing or 
exacerbating depression (19,20). The result of our 
study could not establish clear evidence that treat-
ment with interferon beta-1b causes depression. 
The Student test did not show statistically signifi-
cant difference in BDI mean scores between the 
patients treated and those not treated with inter-
feron beta-1b (t= -0.573, P > 0.05). 

There are conflicting data in the literature regard-
ing influence of treatment with interferon beta-1b 
in QoL in MS patients. Some data report that treat-
ment with interferon beta-1b patients treated with 
interferon beta-1b improves quality of life in MS 
(31), while other shows no effect (32). The results 
of our study show higher mean percentage of QoL 
in patients treated with interferon beta-1b compared 
to the mean percentage of QoL in patients not treat-
ed (63.6% ± 20.13 vs 54.6% ± 17.94 respectively). 
However the Student test did not show statistically 
significant difference in the QoL between treated 
and untreated patients (t = -0.783; P > 0.05).

Conclusions

The results of our study support the first hypoth-
esis Depression affects more QoL than physi-
cal disability. We concluded that depression and 
physical disability represent the main factors that 
determine impaired quality of life in patients with 
MS. Our results show that depression has greater 
influence in QoL of MS patients than physical dis-
ability. With the increasing level of depression the 
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impact of disability on QoL minimizes. In cases 
where depression is negligible, the role of physical 
disability in the quality of life is highlighted. 

Regarding the second hypothesis tested in this 
study Depression is more pronounced in pa-
tients treated with IFNβ-1b compared with un-
treated patients, results of our study do not sup-
port it. The particular concern regarding depres-
sive effect of IFNβ-1b is not clearly established in 
our study.
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Abstract

An 11-year-old tracheostomized boy was ad-
mitted to the emergency department with respira-
tory failure due to an accidentally removed cannu-
la. The patient underwent tracheostomy three 
years before after a car accident. A re-insertion of 
the cannula failed due to a severe tracheal steno-
sis distal of the stoma. An orotracheal tube was 
placed under bronchoscopic guidance bridging the 
stenotic segment and the tracheostoma. After sta-
bilization of the patient, he was transferred to the 
Division of Thoracic Surgery, Medical University 
of Vienna, Austria (Head: Prof. Walter Klepetko). 
The stenotic segment was resected and an end-
to-end anastomosis was performed. A follow-up 
examination three months after surgery revealed a 
well-healed anastomosis and a sufficient lumen of 
the trachea. The multidisciplinary and transnatio-
nal cooperation was a prerequisite for the succe-
ssful treatment of this patient. 

Key words: fiberbronchoscopy, tracheal steno-
sis, tracheal resection 

1.  Introduction 

The trachea reaches from the cricoid cartilage 
(lat. cartilago cricoidea) of the larnyx and ending 
at the level of the 5th thoracic vertebra with the 
tracheal bifurcation. The anterior and lateral walls 
of the trachea are comprised from C-shaped car-

tilaginous rings (lat. cartilagines tracheales). 
The membranous portion (lat. pars membrana-
cea) represents the posterior border dividing the 
airway from the esophagus. Tracheotomy is most 
commonly performed at the level of 2-3 tracheal 
rings (about 2-4 cm above the jugulum) ( 2 ).

Benign tracheal stenosis is a rare condition ba-
sed on excessive scar formation leading to a gra-
dual narrowing of the trachea. The first surgical 
correction of an airway stenosis in children was 
described by Fearon and Cotton in 1972 using the 
technique of a double-stage laryngotracheopla-
sty for a subglottic stenosis. This technique was 
improved in 1988 by Prescot, who performed a 
single-stage surgery. Segmental cricotracheal re-
section in subglottic cricoid stenosis with the in-
cision of larynx mucus membrane high up to the 
vocal cords today gives better results, especially 
in children. (1,3) In contrast to glotto-subglottic 
stenosis, which is nearly always the sequel of pro-
longed orotracheal intubation, tracheostomy-re-
lated stenosis are most of the time limited to the 
cervical trachea not involving the subglottis. Thus, 
surgical correction is easier by a mere resection of 
the affected tracheal segment with an end-to-end 
anastomosis (Figure 1).

Tracheostomy is an artificially created opening 
in the frontal cervical region of the trachea. 

Intubation with flexible bronchoscope and 
surgical resection of a post-tracheostomy stenosis 
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Figure 1.  Place for surgical correction

2.  Objective

Herein we present a case of a 11-year-old boy 
presenting with acute dyspnea after accidental de-
cannulation. The airway was temporarily saved by 
re-inserting a tube under bronchoscopic guidance. 
The tracheal stenosis (length 4.5cm) was surgi-
cally resected at the Division of Thoracic Surgery, 
Medical University of Vienna (Head: Prof. Walter 
Klepetko).

3.  Case study

A 11-year-old tracheostomized boy was ad-
mitted to our institution with an accidentally re-
moved cannula. The patient was brought to our 
emergency department from the Cantonal Hos-
pital in Bihać by a rescue helicopter. Three years 
ago the boy underwent tracheotomy after severe 
trauma due to a car accident. The boy was directly 
transferred to the pediatric intensive care unit 
with agonal respiration and respiratory acidosis 
(pCO2 9.5 kPa) despite oxygen insufflation into 
the tracheostoma via tube. The attempt to re-insert 
a cannula directly to the tracheostoma failed.

The child was transferred to the operating room 
of the Division of Pediatric Surgery, where a tube 
(diameter 6 mm) was inserted orotracheally un-
der guidance of a flexible bronchoscope by a team 
consisting of an anesthesiologist and a pediatrici-
an pulmonologist. A severe long-segment stenosis 
was seen distally of the insertion site of the trache-
ostomy. The inserted tube could not be fully passed 
through the stenotic segment of the trachea, but the 
patient’s condition could be stabilized. A CT scan 
of the neck and the chest confirmed the stenosis 

(length: approximately 3 cm) starting distally from 
the tracheostoma. The patient was moved to the 
pediatric intensive care unit, where he was further 
stabilized until the next day when the trachea was 
again explored with a smaller fiberoptic bronchos-
cope (diameter 2.8 mm). A tracheal tube could be 
placed beyond the stenotic segment with the tip of 
the tube placed above the carina. The child was then 
moved to the Department of Pulmonology where 
he was prepared for the transfer to the Division of 
Thoracic Surgery, Medical University of Vienna, 
Austria (Head: Prof. Walter Klepetko) for surgical 
resection of the stenotic segment. 

Picture 1.  The preoperative CT scan shows a 
tracheal tube placed bridging the stenotic tracheal 
segment.

Surgical report
After induction of general anesthesia, the pa-

tient was ventilated with a laryngeal mask in pla-
ce. Through a vertical skin incision, the complete 
glottis, subglottis and cervical trachea was expo-
sed, releasing any fixation by scar tissue. The ste-
notic tracheal segment was exposed by preparation 
stringent laterally to the trachea in order to prevent 
any damage to the recurrent nerves. The trachea 
was dissected distally of the stenosis and cross-ta-
ble ventilation was initiated. The upper end of the 
stenosis was located and the diseased segment was 
removed together with the tracheostoma insertion 
site (total resection length of 4.5cm). After mobi-
lization of the distal ending of the trachea a ten-
sionless end-to-end anastomosis was performed 
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under intermittent cross-table ventilation using a 
running 5-0 PDS suture for the membranous por-
tion and single 4-0 PDS stiches for the cartilagino-
us parts. After examination of the tightness of the 
anastomosis by a water submersion test, the sutu-
re line was covered with strap muscles. A intra-

operative bronchoscopy revealed a well-adapted 
anastomosis and no swelling of the glottis. Thus, 
the laryngeal mask could be removed after wound 
closure in the operation theatre. The further po-
stoperative course was uneventful. Oral nutrition 
could be started after satisfactory FEES (fiberoptic 

Picture 2.  Endoscopic images of the entrance into both principal bronchi and stenotic trachea (mid).

Picture 3.  A segment of 4.5 cm total length has been resected. The concentric narrowing of the trache-
al lumen can be seen after dividing the stenotic segment. An intra-operatively performed bronchosco-
py showed a tensionless end-to-end anastomosis. 

Picture 4.  Follow-up bronchoscopy revealed a well-healed anastomosis and a sufficient lumen of the 
trachea.
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endoscopic evaluation of swallowing). Recurrent 
nerve function after surgery was inconspicuous. 
After three months, a follow-up fiber bronchosco-
py was performed in Sarajevo at the Division of 
Thoracic Surgery showing a well- healed anasto-
mosis without any narrowing of the trachea.

4.  Discussion

Tracheal stenosis is a well-known complica-
tion after long-term intubation or tracheostomy. 
An initial ischemic lesion of tracheal mucosa 
leads to chronic inflammatory process and se-
lf-maintaining scarring. This results in a gradual 
narrowing of the airway months to years after the 
initial damage (4,5,6,7,8). The surgical resecti-
on of stenotic tracheal segments is a definite tre-
atment option, whereas dilation, stenting or laser 
resection leads often only lead to temporary relief 
with a high rate of re-stenosis. An appropriate di-
agnostic work-up and planning before surgery is 
crucial for a successful surgical intervention. The 
pre-operative work-up should include a bronchos-
copy performed in a spontaneously breathing pa-
tient, a CT scan, lung function testing and voice 
and swallowing functioning. The length of the ste-
nosis in relation to the total length of the trachea 
determines the extent of the surgical procedure. A 
one-step approach with end-to-end anastomosis 
described by Grillo and colleagues is the standard 
surgical approach for correction of most tracheal 
stenosis. In experienced hands this technique re-
sults in excellent long-term results. A thorough 
preoperative work-up and interdisciplinary peri-
operative patient care by thoracic surgeons, pho-
niatricians and speech therapists is prerequisite for 
an optimal patient treatment.

5.  Conclusion

The herein presented case illustrates that an in-
terdisciplinary collaboration, even transnationally, 
can lead to a successful treatment of patients with 
complex and challenging conditions. 

References

1. Preciado D, Cotton RT, Rutter MJ. Single-stage 
tracheal resection for severe tracheal stenosis in older 
children. Int J Pediatr Otorhinolaryngol. 2004 Jan; 
68(1): 1-6.

2. George M, Lang F, Pasche P, Monnier P. Surgical ma-
nagement of laryngotracheal stenosis in adults. Eur 
Arch Otorhinolaryngol. 2005; 262: 609-615. http: //
dx.doi.org/10.1007/s00405-004-0887-9 

3. Marques P, Leal L, Spratley J, Cardoso E, Santos M. 
Tracheal resection with primary anastomosis: 10 ye-
ars experience. American Journal of Otolaryngology-
Head and Neck Medicine and Surgery. 2009; 30: 415-
418. http: //dx.doi.org/10.1016/j.amjoto.2008.08.008 

4. Wain JC. Post intubation tracheal stenosis. Chest 
Surg Clin N Am. 2003 May; 13(2): 231-46. 

5. Nouraei SA, Ma E, Patel A, Howard DJ, Sandhu GS. 
Estimating the population incidence of adult post-in-
tubation laryngotracheal stenosis. Clin Otolaryngol. 
2007 Oct; 32(5): 411-412.

6. Zias N, Chroneou A, Tabba MK, Gonzalez AV, Gray 
AW, Lamb CR, et al. Post tracheostomy and post intu-
bation tracheal stenosis: Report of 31 cases and review 
of the literature. BMC Pulmonary Medicine. 2008; 8: 
18. http: //dx.doi.org/10.1186/1471-2466-8-18 

7. D’Andrilli A, Ciccone AM, Venuta F, Ibrahim M, 
Andreetti C, Massullo D, et al. Long-term Results of 
Laryngotracheal Resection for Benign Stenosis. Eur J 
Cardiothorac Surg. 2008; 33: 440-43. http: //dx.doi.
org/10.1016/j.ejcts.2007.12.014 

8. Rea F, Callegaro D, Loy M, Zuin A, Narne S, Gobbi T, 
et al. Benign tracheal and laryngotracheal stenosis: 
surgical treatment and results. Eur J Cardiothorac 
Surg. 2002; 22: 352-56. http: //dx.doi.org/10.1016/
S1010-7940(02)00342-1

Corresponding Author
Amina Selimovic, 
Medical University Sarajevo, 
Pediatric Clinic, 
Sarajevo, 
Bosnia and Herzegovina,
E-mail: amina.selimovic@hotmail.com



HealthMED - Volume 9 / Number 3 / 2015

Journal of Society for development in new net environment in B&H 131

Abstract

Objective: to determine if inhaled corticoste-
roid treatment of asthmatic children reduces their 
risk of hospitalization or emergency department 
(ED) visit for asthma.

Methods: 50 children (3-12 years of age) with 
the diagnosis of asthma who had not received in-
haled corticosteroids (ICS) before were selected. 
ICS was initiated and rate of hospitalization and 
ED visits before and after the initiation of ICS was 
compared.

Results: over a six month period after ICS ini-
tiation, readmission to hospital and ED visits for 
asthma was significantly lowered in children re-
ceiving this therapy.

Conclusion: inhaled corticosteroid therapy is 
associated with a significant reduction in hospita-
lization and ED visits in children with asthma.

Key Words: Asthma, hospitalization, Inhaled 
corticosteroid, emergency department

Introduction

Asthma is one of the most common chronic di-
seases, which is increasing in prevalence especi-
ally among children1. Current international asthma 
guidelines recommend daily inhaled corticostero-
ids (ICS) as the mainstay of therapy in children 
with mild to moderate persistent asthma.2-4

Inhaled corticosteroids have shown to improve 
airway obstruction, severity of asthma symptoms, 
frequency of asthma exacerbations and quality of 
life in asthmatic patients5, 6. 

The purpose of the present study was to exa-
mine the effect of inhaled corticosteroid therapy 
on hospitalization and emergency department ad-
mission by children 3 to 12 years old for asthma.

Materials and methods

This study was conducted between February to 
July 2013 in the pediatric asthma and Allergy de-
partment of Mashhad University of Medical Sci-
ences.

Illegible patients were asthmatic children be-
tween 3- 12 years old who had persistent asthma 
(step 2, 3, 4) and had not received inhaled cortico-
steroids (ICS) before.

Hospitalization and emergency department ad-
mission rates in the past 6 months before the initia-
tion of inhaled corticosteroids was investigated and 
recorded. Then the patients received inhaled corti-
costeroids so that in mild persistent asthma (step 2), 
low dose ICS, in moderate persistent (step 3) mod-
erate dose ICS or low dose ICS in combination with 
inhaled long acting β2 agonist and in severe persis-
tent asthma (step 4) high dose ICS or moderate 
dose ICS in combination with inhaled long acting 
β2 agonist was started. The patients were followed 
for the next 6 months after initiation of inhaled cor-
ticosteroids and hospitalization and emergency de-
partment visit rates were evaluated.

Statistical analysis

All statistical analysis was performed using 
SPSS 19 statistical package. For qualitative pa-
rameters before and after intervention contingen-
cy coefficient and for quantitative data with nor-
mal distribution paired T test was used. In cases of 
none normally distributed data willcoxon statisti-
cal test was used. For all parameters p< 0.05 was 
considered as significant.

Impact of Inhaled Corticosteroids on Emergency 
Department visits and hospitalization Rates of 
Children with Persistent Asthma
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Results

After the initiation of Inhaled corticosteroids 
for the study population, 25(50%) patients expe-
rienced a decrease in emergency department visits 
in the next six months following treatment. In 24 
cases no difference was noted and one of the pa-
tients even received more emergency department 
visits. According to wilcoxon statistical test, this 
reduction in emergency department visits after 
ICS initiation is statistically significant. (p<0.01)

Hospitalization rates also significantly lowered 
after ICS therapy initiation. (p=0.02)

17 patients (34%) received low dose ICs, 20 pa-
tients (40%) moderate dose and one patient (2%) 
was started on high dose ICS. 12 patients received 
a combination of low dose ICS and inhaled long 
acting β2 agonist.

During the treatment period 7 (14%) patients 
had an emergency department visit and 43(86%) 
had no emergency department visits which shows 
a significant protective effect for ICS on emergen-
cy department visits for children with asthma.

Table 1 shows patients characteristics in the 
study population.

Discussion

Hospitalization and emergency department vis-
its are good markers of asthma control7. Results 
of our study shows that inhaled corticosteroids 
have a protective effect against readmissions for 

asthma in children which is the same as the results 
of other studies8-12.

Some studies have not found an association be-
tween ICS use and risk of hospitalization for asth-
ma13,14. Inappropriate control of confounding factors 
in these studies may explain their negative results.

Previous hospitalization for asthma is recognized 
as a strong predictor of asthma hospitalization15 and 
this study is valuable in that we have taken this into 
account and each patient is compared with him/her 
self before and after ICS initiation. 

Results of this study suggests that ICS in chil-
dren with asthma is underutilized , because some 
of our patients had been admitted to hospital or 
had ED visits for asthma before but were not start-
ed on ICS. 

Results of this study may be rather limited by its 
small sample size. Further studies with larger popu-
lation considering other factors might be necessary.

Conclusion

In summary, we found that use of inhaled cor-
ticosteroids reduces the risk of hospitalization and 
emergency department visits for asthma in chil-
dren. These results reemphasize the recommenda-
tion by current guidelines for asthma treatment. 
Considering the little adverse effects of inhaled 
corticosteroids16,this therapy should be considered 
for children with persistent asthma. 

Table 1.  Characteristics of the study population.
Mean age (years) 6.94±2.62

Sex
Female N=24(48%)
Male N=26(52%)

Place of residence
Urban N=44(88%)
Rural N=6(12%)

Asthma hospital admissions before ICS use 0.44±0.95
Emergency department visits before ICS use  1.52±1.94

Asthma step before ICS use
Step II N=17(34%)
Step III N=32(64%)
Step IV N=1(2%)

Medication use before  ICS initiation 

Systemic corticosteroids N=17
β agonists (Oral) N=5

β agonists (Inhaled) N=29
Theophylin N=10
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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. 

Key words: Camera ready paper, Journal.

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 
acknowledgement) should be typed using 12 pt fonts 
with bold option. For numbering use Times New 
Roman number. Sections can be split in subsection, 
which should be typed 12 pt Italic option. Figures 

should be one column wide. If it is impossible to pla-
ce 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, sa-
ved in TIFF format, width 10 cm min. For the figure 
captions 12 pt Italic font should be used. (1)

Figure 1.  Text here

Conclusion

Be brief and give most important conclusion from 
your paper. Do not use equations and figures here.
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