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Abstract: Objectives: In recent years, a signifi-
cant increase has been observed in the prevalence of
caesarean sections (CS). Although as in many other co-
untries, CS rates in Turkey are higher than the targeted
rate. This increase in the prevalence of CS also affects
obstetric anaesthesia.

In this study, we investigate the choice of anaest-
hesia among pregnant women who are scheduled for
CS, as well as general anaesthesia and regional anaest-
hesia rates, the reasons for choosing general anaesthe-
sia or regional anaesthesia, and the factors that affect
their choices.

Methods: A questionnaire consisting of 20 ques-
tions were applied to pregnant women applying for de-
livery by elective caesarean operation, between No-
vember 2011 to November 2012, in order to study the
anaesthesia technique they prefer and the reason be-
hind their preferences.

The questionnaire was applied to pregnant women
during the visit, on the day before the operation or whi-
le they were waiting in the waiting room before the CS
procedure.

Results: Our study revealed that age, gravida, pre-
vious type of delivery, previous anaesthesia experience,
employment status, monthly income level, educational
status, being given information about anaesthesia in ad-
vance, the source of information, and being diagnosed
with panic disorder were all found to be influential in the
decision of which type of anaesthesia to opt for.

Conclusion: We have found out that the reason
why pregnant women who have higher educational sta-
tus, who work and have high level of monthly-income
prefer regional anaesthesia method more depends on
the fact that they have more information on anaesthesia

method, they have more common use of the internet
and the information they obtain from the people around
them is not prejudiced against regional anaesthesia
method. We believe that as the education levels rise in
the future and the patient population becomes more
aware, which will direct them to do more research, the-
ir preference rates will change.

Key words: Caesarean, Anaesthesia Preferences,
Questionnaire Study.

INTRODUCTION

In recent years, a significant increase has been ob-
served in the prevalence of caesarean sections (CS).
The World Health Organization (WHO) recommends
that the rate of CS should be limited to 15% (1, 2), alt-
hough as in many other countries, CS rates in Turkey
are higher than the targeted rate. According to 2016 da-
ta published by the Turkish Statistical Institute, the CS
delivery rate in Turkey was reported to be 21% in 2002,
which increased to 51% in 2014 and 53% in 2015 (3).
This increase in the prevalence of CS also affects ob-
stetric anaesthesia, as a highly requested sub-branch of
anaesthesiology that is reported to provide satisfactory
results. The common acceptability and use of regional
anaesthesia for childbirth have raised the importance
of obstetric anesthetics in the field of anesthetic appli-
cations (4).

In this study, we aimed to investigate the choice of
anaesthesia among pregnant women who are schedu-
led for CS, as well as general anaesthesia and regional
anaesthesia rates, the reasons for choosing general ana-
esthesia or regional anaesthesia, and the factors that af-
fect their choices.

DOI: 10.24125/sanamed.v14i1.271

UDK: 618.5-089.888.61-089.5(560)
2019; 14(1): 13–20 ID: 274823436

ISSN-1452-662X Original article



MATERIAL AND METHODS

This study was registered at clinical trials.gov.
(Registration number: NCT02026284). After obtain-
ing Institutional Ethics Committee approval and writ-
ten informed patient consent, a total of 750 pregnant
women scheduled to undergo elective CS between No-
vember 2011 and November 2012 were included in
this study, and were asked to fill out a questionnaire in-
vestigating the anaesthesia choice and the reasons that
affected their choices. The pregnant women who
agreed to take part and were included in this study were
informed about the questionnaire, and both verbal and
written approval was obtained. The questions were
asked by the anaesthesiologist, and the patients’ an-
swers were recorded by the same physician. The wo-
men were informed that they were not obliged to an-
swer every question, and could choose to “pass” if they
did not want to answer, and also that they could discon-
tinue the questionnaire whenever they wanted.

The questionnaire was applied to 26-week to
40-week pregnant women during the visit, on the day
before the operation or while they were waiting in the
waiting room before the CS procedure. Patients who
underwent emergency surgery, patients with commu-
nication problems, patients who lacked the mental ca-
pacity to answer the questions, and patients who did
not want to take part were excluded from the study.
Twenty questions included in the questionnaire, which
are given in Appendix 1, were asked verbally by the
anaesthesiologist.

The first four questions in the questionnaire were
designed to determine the demographic characteristics
of the respondent, which inquired about the age, obste-
tric anamnesis (gravida, parity, the number of live
births, abortion and curettage) and gestational week,
respectively. Women within the high-risk pregnancy
age ranges, being younger than 20 years of age and
over 35 years of age, were grouped together (5, 6). The
respondents were asked about their previous types of
delivery, the number of normal deliveries (if any) and
the number of CS deliveries. They were asked further
whether their previous delivery experiences had affec-
ted their choice of anaesthesia, and the respondents
who gave an affirmative answer were asked how their
choices had been affected. The following question was
about the type of anaesthesia chosen in any previous
deliveries, and how the experience had affected the
current choice of anaesthesia. The next three questions
garnered information on the respondents’ employment
status (employed, unemployed, housewife), monthly
income (grouped as TRY 500–1000, TRY 1000–2000,
TRY 2000–4000 and TRY 4000 and above) and educa-
tion level (uneducated, primary school graduate, high

school graduate, university graduate). Then, they were
asked that whether they had been informed about the
optional delivery and anaesthesia methods before the
operation. Patients who were thought to be informed
before the delivery were asked who had informed
them, or how they had been informed. A question was
asked that included 13 sub-items listing the factors that
affected the patients’ choice of anaesthesia, their previ-
ous anaesthesia experiences, their feelings about previ-
ous anaesthesia experiences (whether they satisfied or
not), the reasons related to the baby (desire to see the
baby immediately after delivery, and the desire to initi-
ate breastfeeding earlier), and their concerns about the
anaesthesia method in relation to their choice of gene-
ral or regional anaesthesia, and their reasons for choos-
ing accordingly. The patients were also asked whether
anyone had influenced their anaesthesia choice, or if
anyone had made the decision on their behalf, with an
affirmative answer being followed by an additional qu-
estion related to who had made the decision. The final
six questions of the questionnaire were prepared consi-
dering the opinions and recommendations of the psy-
chiatry clinic and inquired of the respondents whether
they suffered from any underlying psychiatric disor-
ders, such as anxiety or panic attacks. Respondents we-
re asked further whether they had any attacks accom-
panied by palpitations lasting about 10 minutes, short-
ness of breath, shivering, sweating, high blood pressu-
re, discomfort, anxiety, fear and concerns from time to
time. They were then asked whether they had applied
for psychiatric assistance as a result of such complaints
and whether they had been diagnosed with any anxiety
disorder (i.e. panic disorder or generalized anxiety dis-
order) in the past. In cases where the patient was obser-
ved to have an anxiety disorder, regardless of whether
or not a diagnosis had been made, it was asked that
whether these negative experiences had affected the
choice of anaesthesia. In the last two questions, it was
asked that whether the patient had suffered any invol-
untary experiences that have harmed bodily integrity
(sexual abuse/harassment), and if the answer was in the
affirmative, it was asked that whether this experience
influenced their choice of anaesthesia. For this part of
the questionnaire, it was ensured that the patient was
able to answer this question when she was alone.

The patients were given no guidance while the qu-
estions were being asked. It was stated that their choice
of anaesthesia would be applied, as long as there were
no conditions precluding the chosen anaesthesia, such
as systemic disease, upper respiratory tract infection or
impaired bleeding profile. In cases where a medical
problem may exist, the most appropriate method of an-
aesthesia would be used for the health of both the mot-
her and baby.
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The SPSS 15.0 package program was used for the
evaluation of the statistical data obtained from the que-
stionnaire, which was prepared to evaluate the choices
of anaesthesia and related factors. No normality tests
were applied, and non-parametric test methods were
chosen. A Chi-square or Fisher’s exact test was used to
test the distribution of categorical variables between
the groups, while continuous variables were analysed
with Mann-Whitney U or Kruskal Wallis variance
analysis tests to determine the differences between
groups. Continuous variables were expressed as a me-
dian (Minimum-Maximum), and categorical variables
were expressed as frequency distributions and percent-
ages in the summary of the results. For the same purpo-
se, graphs were created using percentages and frequen-
cies. A p-value of < 0.05 was considered statistically
significant.

RESULTS

The respondents were divided into three age gro-
ups: < 20 years of age, which is considered as a risky
age group for pregnancy; 21–34, which is considered

the ideal age range for pregnancy; and 35–44. The ma-
jority of respondents were found to be in the 21–34
year age range (78.3%). While the gravida rates of the
majority of patients (39.5%) were determined as 2, the
parity rate was determined as 0 (45.9%).

Of the participants included in this study, 55.9%
were unemployed, while education levels were defined
in four groups, being uneducated, primary school gradu-
ate, high school graduate and university graduate. Con-
sidering the level of education of the patients included in
our study, 0.04% were uneducated, 27.9% were primary
school graduates, 28.8% were high school graduates,
and 42.9% were university graduates. When the
monthly income levels of the respondents were asked,
23.6% of the patients were found to be in the TL
500–1,000 income group, 32.8% in the TL 1,000–2,000
income group, 9.3% in the TL 2,000–4,000 income gro-
up and 34.3% in the > TL 4,000 income group.

The socio-demographic characteristics of the wo-
men who participated in this study are presented in Ta-
ble 1.

When asked whether they had been informed abo-
ut different delivery and anaesthesia methods, the pati-
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n %

Age of the mother
< 20 years old

21–34
35–44

25
587
138

3.3
78.3
18.4

Gravida
1
2
3

267
296
104

35.6
39.5
13.9

Parity
Nullipara
Multipara

344
406

45.9
54.1

Type of previous delivery

First child
NVD
C/S

NVD+C/S

339
84

310
17

45.2
11.2
41.3
2.3

Previous anaesthesia type

No anaesthesia experience
RA
GA

RA+GA

421
198
116
15

56.1
26.4
15.5

2

Employment status
Employed

Unemployed
331
419

44.1
55.9

Level of monthly income

TRY500–1000
TRY1000–2000
TRY2000–4000

> TRY4,000

177
246
70

257

23.6
32.8
9.3

34.3

Educational status

Uneducated
PrimarySchool

High-School
University

3
209
216
322

0.4
27.9
28.8
42.9

Table1. Demographic characteristics of the pregnant women



ents who had been informed were asked who it was
that had informed them. Of the 750 women, 438 wo-
men (58.4%) stated that they had not been informed
about the different delivery and anaesthesia options,
whereas 312 women (41.6%) stated that they had been
informed, and 46% of those who had been informed re-
ported being informed by the anaesthesiologist.

The respondents were asked which anaesthesia
method they would choose in the absence of problems
that would prevent their free choice of anaesthesia, to
which 52.3% stated a preference for regional anaesthe-
sia and 47.7% preferred general anaesthesia (p < 0.05)
(Figure 1).

The factors that affected their choice between re-
gional and general anaesthesia were asked under 14
items. Of the 392 patients who opted for regional ana-
esthesia, 186 (47.4%) said that their choice was based
on their desire to see their baby immediately after the
birth. The most common reason for choosing general
anaesthesia was that the respondent did not want to see
or remember anything. Of the 348 patients who stated a
preference for general anaesthesia, 112 (32.1%) repor-
ted preferring this method for the above-mentioned re-
ason (Figure 2 and 3).

Patients in the < 20 age group mostly opted for ge-
neral anaesthesia, whereas the regional anaesthesia
method was preferred in the other groups. Patients in
these three groups preferred regional anaesthesia 28%,
53,5%, 51,4% respectively (p < 0,05).

When patients were evaluated according to gravi-
da; 75% of patients in gravida 0 group, 56,6% of pati-
ents in gravida 1 group, 52% of patients in gravida 2
group, 50% of patients in gravida 3-4 group, 29% of
patients in gravida 5 group preferred the regional ana-
esthesia method. When all gravida categories were
evaluated, there was a significant difference between
anaesthesia preference distributions (p < 0,05).

Participants in the study were divided into 4 gro-
ups according to the previous birth pattern. Patients
were not delivered, had normal vaginal delivery, deliv-

ered caesarean section, and were classified as having
both normal birth and caesarean delivery experience.
When patients’ anaesthesia choices were asked con-
cerning the previous mode of delivery, the regional an-
aesthesia method was observed to be higher in the gro-
up of patients with no previous delivery experience
(58,1% vs 41,9%), whereas the regional and general
anaesthesia methods were observed to be preferred at
similar rates in the other groups (45,2% vs 54,8%,
48,7% vs 51,3%, 35,3% vs 64,7% respectively). The
general anaesthesia method was preferred more in the
group of patients who had previously undergone a nor-
mal birth or a caesarean section than in the group of pa-
tients with no previous delivery (p = 0.02).

The patients in the study were divided into 4 groups
according to the previous anaesthesia pattern. They we-
re classified as having no experience of anaesthesia, ha-
ving regional anaesthesia experience, having general
anaesthesia experience, and having both regional anaes-
thesia and general anaesthesia experience. Of the pati-
ents with no anaesthesia experience, 55.6% of the pati-
ents preferred the regional anaesthesia method, whereas
44.4% were observed to prefer the general anaesthesia
method. Of the patients who had regional anaesthesia
experience in the past, 36.9% preferred the regional ana-
esthesia method, whereas 63.1% were observed to pre-
fer the general anaesthesia method. Of the patients who
had general anaesthesia experience in the past, 68,1%
preferred regional anaesthesia whereas 31,9% preferred
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Regional
Anesthesia

(n, %)

General
Anesthesia

(n, %)
p

Age groups

< 0.01
< 20 age 7 (28%) 18 (72%)

21-34 age 314 (53,5) 273 (46,5%)

35-44 age 71 (51,4%) 67 (48,6%)

Gravida

< 0.05

0 3 (75%) 1 (25%)

1 151 (56.6%) 116 (43.4)

2 154 (52%) 142 (48%)

3-4 78(50%) 78(50%)

� 5 8 (29%) 19 (71%)

Previous type of delivery

0.02

None 197 (58,1%) 142 (41,9%)

Normal vaginal delivery 38 (45,2%) 46 (54,8%)

Cesarean section (CS) 151 (48,7%) 159 (51,3%)

Normal vaginal delivery + CS 6 (35,3%) 11 (64,7%)

Previous anesthesia experience

< 0.01

No experience 234 (55.6%) 187 (44.4%)

Regional anesthesia (RA) experience 73 (36.9%) 125 (63.1%)

General anesthesia (GA) experience 79 (68,1%) 37 (31,9%)

RA + GA 6 (42.9%) 9 (57.1%)

Employment status

< 0.01Unemployed 182 (43.4%) 237 (56.6%)

Employee 210 (63.4%) 121 (36.6%)

Monthly income level

< 0.01

500-1000 TL 78 (44.1%) 99 (55.9%)

1000-2000 TL 101 (41.2%) 145 (58.8%)

2000-4000 TL 39 (55.9%) 31 (44.1%)

> 4000 TL 171 (66.5%) 86 (33.5%)

Educational status

< 0.01

Uneducated 1 (33.3%) 2 (66.7%)

Primary school graduate 71 (33.8%) 138 (66.2%)

High school graduate 98 (45.4%) 118 (54.6%)

University graduate 214 (66.5%) 108 (33.5%)

Being given information about anesthesia in advance

< 0.01Not been informed 188 (42.9%) 250 (57.1%)

Been informed 204 (65.4%) 108 (34.6%)

The source of information

< 0.05

Anesthesiologist 114 (73.1%) 42 (26.9%)

Internet-Newspaper 61 (68.5%) 28 (31.5%)

Gynecologist 27 (50.9%) 26 (49.1%)

Friends 19 (51.4%) 18 (48.6%)

Being diagnosed with panic disorder 13 (18.3%) 58 (81.7%) < 0.01

Table 2. Factors affecting the preference for anesthesia Šn (%)¹



the general anaesthesia. Of the patients who tried both
methods, 42.9% preferred regional anaesthesia and
57.1% preferred general anaesthesia method. When all
patient groups were evaluated, there was a statistically
significant difference between the preference distributi-
ons of previous anaesthesia type and anaesthesia met-
hod (p < 0,01).

It was determined that 44.1% of the respondents
were in the employed group while 55.9% were in the
unemployed group. While 63.4% of the employed
pregnant women preferred the regional anaesthesia
method, this rate was 43.4% in the unemployed group
(p < 0,01).

As the income level of patients increased, the pre-
ference rate of regional anaesthesia increased. The gro-
up with the highest preference for regional anaesthesia
was the group with the highest income level (22,8%).
The relationship between monthly income level of pa-
tients and preference of anaesthesia was statistically
significant (p <0.01).

The general anaesthesia method was observed to
be preferred at a high rate of 66.7% in the uneducated
group, 66.2% in the primary school graduate group and
54.6% in the high school graduate group. In the univer-
sity graduate group, 66.5% of the respondents were fo-
und to prefer regional anaesthesia (p < 0,01).

The respondents were asked about any sexual
abuse or harassment that they were subjected to that
may have damaged their physical integrity. The inten-
tion in this regard was to investigate whether such neg-
ative experiences were influential in the choice of ana-
esthesia type. Only three of the respondents admitted
to having had such experiences in the past, and one sta-
ted that it had affected here the choice of anaesthesia.

Our study revealed that age, gravida, previous
type of delivery, previous anaesthesia experience, em-
ployment status, monthly income level, educational
status, being given information about anaesthesia in
advance, the source of information, and being diagno-
sed with panic disorder were all found to be influential
in the decision of which type of anaesthesia to opt for
(p < 0.05) (Table 2).

DISCUSSION

Many factors may affect the choice of anaesthesia
type as some of these can be modified during the preg-
nancy process, or even on the operating table. Our fin-
dings revealed that age, gravida, previous type of deli-
very, previous anaesthesia experience, employment
status, monthly income level, educational status, and
preoperative information related to anaesthesia and its
source and presence of panic disorder all had signifi-
cant effect on anaesthesia choice. Although with a little

difference, most of our patients preferred regional ana-
esthesia (RA) to general anaesthesia (GA).

Our results are compatible with similar studies
and showed that RA gained more popularity with the
increasing knowledge in time. Kocamano…lu et al. (7)
found that rate of regional anaesthesia in C/S increased
from 3% to 26.9% in five years which was attributed to
increased experience and facilitated use of regional an-
aesthesia. Gülhaº et al. (8) found regional anaesthesia
as the choice of technique in a rate of 74%, but this
study did not analyse the choice of the patient, but the
technique used for C/S.

Age and level of education were the main predic-
tors for the choice of anaesthesia. Patients aged below
20, mostly preferred general anaesthesia, probably ba-
sed on concerns related to regional anaesthesia and
birth. The respondents in this age group were mainly
unemployed, primary school graduates which might be
effective in their choice. Whereas pregnant women
with high education level and in employed group, and
women with easier access to information, choose regi-
onal aesthesia more. As gravida increased, we obser-
ved that patients were more likely to prefer general an-
aesthesia, which could be attributed to the thought that
it would be a more comfortable and painless method
than regional anaesthesia.

Patients with previous birth experiences preferred
general anaesthesia more than the patients with no pre-
vious delivery experience and this can be attributed to
the fears and concerns related to previous birth experi-
ences. Patients with no birth experience had no con-
cerns about themselves since they had had no negative
experiences in this regard. Therefore, they focused on
baby more and preferred regional anaesthesia.

It was observed that anaesthesia method in the
previous births affected the choices oppositely. Pati-
ents with no anaesthesia experience and patients with
previous GA experience preferred RA more than
GA.The will of the patients to be conscious when they
first saw their baby, and the negative experiences of
GA such as nausea and vomiting lead patients to prefer
RA. We believe that patients with no anaesthesia expe-
rience in the past tend to opt for RA because they are
less concerned about being awake and lack the experi-
ence of both methods. Also, patients with previous an-
aesthesia experience tended to opt for the opposite of
the previous method because of the dissatisfaction.

GA was more popular in unemployed group than
the employed group (56,6% vs 36,6%), which can be
attributed to the level of education and access to infor-
mation. This result supports the effect of income on the
RA preference. Büyükbayrak et al. (9) showed that ed-
ucation level, employment status and income have no
effect on choice for type of delivery. But we observed
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that presence of these parameters leads RA as anaest-
hesia type. Furthermore, they want their babies to be
affected as less as possible by aesthetic drugs and want
to see their babies after birth and begin breastfeeding.

In our study, regional anaesthesia was preferred
more as if the patient required information about the
technique. Kocamanoglu et al found 81.8% of obstetri-
cians preferred general anaesthesia due to inadequate
muscle relaxation, difficulties with position and de-
lays, whereas only 15% of the anaesthetists opted for
general anaesthesia (7). If the surgeon has prejudices
against regional anaesthesia, this situation is reflected
in the pregnant women who are being followed for ni-
ne months. However, in recent years, surgeons have
tended to be less resistant to regional anaesthesia. Re-
gional anaesthesia was observed to be more popular
among women who have gained information from an
anaesthesiologist, or even from internet (10). We think
that obtaining information from a person with techni-
cal knowledge who has no prejudices about the method
and obtaining information from a place in which all the
details of the subject are available, like the internet,
lead to a lifting of prejudices against and fear of regio-
nal anaesthesia methods.

Bukar et al. reported that general anaesthesia was
preferred more than regional anaesthesia (70.1% vs
29.9%) for C/S (11). This was reported to be related to
the anxiety and fear of being awake. In Bukar’s study,
reasons, such as not wanting to feel pain and to see or
remember anything, which were among the rare rea-
sons in the relevant literature, were found to be the
most common reason behind the choice of general ana-
esthesia in our study. Pain is a subjective experience af-
fected by socio-cultural factors, psychosocial factors,
and biological factors (12), which plays a major role in
anaesthesia choices of pregnant women in our study. In
Bukar’s study, women chose regional anaesthesia be-
cause they wanted to know what was happening, or
they were afraid of not being able to wake up after the
operation. However, in our study, all the patients chose
regional anaesthesia because they wanted to see their
babies immediately after birth. We believe that the dif-
ference between the results of Bukar et al. and our
study is related to the different employment statuses of
the two groups. In our study 44.1% of the respondents
were in the employed group, compared to 16.5% in the
study of Bukar et al.

Birth anxiety is associated with various factors,
such as age, nulliparity, previous psychological prob-
lems and history of abuse (13, 14). Anxieties related to
childbirth may manifest different aspects. It has been
reported that 20% of the pregnant women have a fear
of childbirth and 10% have severe fear of childbirth.
Fear of pain, fear of being incapable of giving birth and

fear of death are the most common causes of fear of
childbirth (14). In our study 71 of 750 pregnant women
(9.5%) had been diagnosed with panic disorder. A sig-
nificant difference was observed in the choice of ana-
esthesia among the patients who were diagnosed with a
panic disorder. Pregnant women who were diagnosed
with panic disorders prefer general anaesthesia, which
we believe was based on the desire to avoid the anxiety
of being conscious during surgery, the fear of feeling
pain and concerns about remembering this experience
in the future, which they thought would be a bad expe-
rience.

The possibility that patients may have given false
answers to certain questions (particularly regarding
their private lives) is a limitation of our study. Given
that only three of the 750 respondents admitted having
a negative experience was considered an optimistic fi-
gure considering the conditions in our country.

In conclusion, our findings revealed that age, gra-
vida, previous type of delivery, previous anaesthesia
experience, employment status, monthly income level,
educational status, and preoperative information rela-
ted to anaesthesia and its source and presence of panic
disorder all had significant effect on anaesthesiachoi-
ce. We believe that the choice of regional anaesthesia
will be in line with the level that is required in women
who at the ideal pregnancy age, that have had no nega-
tive experiences of childbirth or anaesthesia, that have
a high sociocultural level, that have obtained informa-
tion about anaesthesia from reliable sources, and that
have not been diagnosed with a panic disorder.
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Uvod: Poslednjih godina prime}eno je zna~ajno po-
ve}anje u~estalosti carskih rezova. Iako su pove}ane u
mnogim zemljama, stopa carskih rezova u Turskoj je ve}a
od ciljane. Ovo pove}anje u~estalosti carskih rezova uti~e i
na aku{ersku anesteziju. U ovoj studiji, istra`ujemo izbor
anestezija koje su predvi|ene za trudnice kod kojih se pla-
nira carski rez, kao i stope u~estalosti op{te i regionalne
anestezije, ali i faktore koji uti~u na njihov izbor.

Metode: Upitnik koji se sastojao od 20 pitanja,
primenjen je na trudnicama za elektivni carski rez, u
periodu izme|u novembra 2011. god. i novembra
2012. god., kako bi se prou~ila vrsta anestezije koju
preferiraju i razlog za njihove izbore. Upitnik je prime-
njen na trudnice tokom posete, dan pre operacije ili dok
su ~ekale u ~ekaonici neposredno pre carskog reza.

Rezultati: Na{e istra`ivanje je otkrilo da starost,
gravidnost, prethodna vrsta poro|aja, prethodno isku-

stvo sa anestezijom, radni status, mese~ni nivo priho-
da, obrazovni status, prethodno informisanje o aneste-
ziji, izvor informacija i dijagnostikovanje pani~nog
poreme}aja su uticali na odluku o tome koji tip aneste-
zije }e koristiti.

Zaklju~ak: Otkrili smo trudnice sa vi{im stepe-
nom obrazovanja, koje rade i imaju ve}i nivo mese~nih
primanja, preferiraju oblik regionalne anestezije, a raz-
log le`i u tome da imaju vi{e informacija o samim me-
todama anestezije, ~e{}e koriste internet i informacije
koje prikupljaju od ljudi oko sebe ne dr`e kao predra-
sude protiv regionalne anestezije. Smatramo da kako
se nivo obrazovanja bude pove}avao u budu}nosti, a
populacija pacijenata bude postajala sve svesnija, to }e
ih uputiti na vi{e istra`ivanja, a njihove stope preferen-
cija }e se menjati.

Klju~ne re~i: Carski rez, izbor anestezije, upitnik.
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Abstract: Background: The goal is to evaluate
the association between the topo-sonographic polarity
of the thyroid nodules and the thyroid malignancy by
analyzing its effect on The Bethesda System for Repor-
ting Thyroid Cytopathology (TBSRTC), score of Strain
Elastography (SE) for thyroid as Tsukuba Elasticity
Score (TES), and histopathologic assessment.

Material and Methods: A preliminary single-cen-
ter retrospective study was carried out by including the
documents of 641 consecutive eligible patients, pos-
sessing 770 thyroid nodules which undergone neck ul-
trasonography (US), Doppler US, SE, and US-gui-
ded-fine needle aspiration (FNA) during April 2011 to
April 2017. The stiffness had been measured by TES of
SE. The ability of the prediction of the malignancy by
the polarity of 770 thyroid nodules considering the as-
sociation between; i) TBSRTC and histopathology and
ii) TES and histopathology had been evaluated.

Results: Of the 770 thyroid nodules evaluated,
408 (53.0%) were located at the superior pole (Pol 1)
while 362 (47.0%) were at the inferior pole (Pol 0) with
0.9046 AUC and 0.8171 AUC for the association bet-
ween TBSRTC and histopathology and 0.9280 AUC
and 0.7888 AUC for the association between TES and
histopathology, respectively. However, those differen-
ce were not significant for Pol 1, topographically.

Conclusion: The topograghic and sonographic
polarity of the thyroid nodules may not be useful for
estimating the thyroid malignancy by using the associ-

ation between TBSRTC and histopathology with TES
and histopathology. However, the association with Pol
1, the superior thyroid pole, was stronger though the
difference was not significant.

Key words: Polarity; Elastography; Fine-needle
aspiration; Bethesda; TBSRTC; Thyroidectomy.

INTRODUCTION

Fine-needle aspiration (FNA), performed with or
without local anesthesia, is an easy and confidential
outpatient procedure. The sampling aspirates are get
via 23- to 27-gauge, frequently 25- or 27-gauge, needle
through the indicated thyroid nodule by repetitive mo-
vings (1). The Bethesda System for Reporting Thyroid
Cytopathology (TBSRTC), a six-diagnostic-category
system, is still currently the utilized and acquiesced
worldwide, that offer an important interpretation sys-
tem for reporting FNA cytology (FNAC). The first edi-
tion of TBSRTC was structured through a multidisci-
plinary concensus that was accepted at the Thyroid Fi-
ne Needle Aspiration State of the Art and Science Con-
ference, National Cancer Institute (NCI), held in Bet-
hesda, Maryland in 2007 (2). Nine years later, Ali and
Vielh presented ’The Bethesda System for Reporting
Thyroid Cytopathology: Past, Present, and Future’ at
The 19th International Congress of Cytology (ICC) in
Pacifico Yokohama, Japan, on 30May, 2016 (3, 4). The
related preparations for the symposium began 12
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months earlier with the designation of international pa-
nel, including 16 cytopathologists (5).

Zhang et al presented a late-breaking abstract (6) in
May 16-20- 2018, than reported a study (7) in November
2018 about the location of thyroid nodule in terms of both
laterality and polarity as a predictor of malignancy. In the
present study, it is purposed to evaluate the association bet-
ween the polarity of the thyroid nodules and their ultraso-
nography-guided FNAC and its influence on TBSRTC vs.
histopathology and Strain Elastography (SE) Score, Tsu-
kuba Elasticity Score (TES), vs. histopathology.

To our knowledge, it is the first study in the Eng-
lish literature analyzing solely the efficacy of the polar-
ity of the nodules as a topographical anatomic feature,
forecasting the thyroid malignancy by investigating its
impact on the association between i) TBSRTC and hi-
stopathology and ii) TES and histopathology in a large
serial with the duration of six year.

MATERIAL AND METHODS

From April 2011 to April 2017, a retrospective
study was designed by enlisting the data and docu-
ments of the patientswith the thyroid nodules with
FNAC. To rule out the malignant formations in the thy-
roid nodules, all the cases had undergonetheneck US,
Doppler US, SE application, and ultrasound-gui-
ded-FNA (US-g-FNA) to exhibit whether prediction
with an anatomo-topographic polarity.

The Criteria for Enrolling into the Study

The inclusion criteria for being enrolled into the
present study were possession of the thyroid nodules
with the performed non-invasive, the neck US, SE, and
invasive, US-g-FNA, applications and evaluation of
FNACs based on TBSRTC with the histopathologic

outcomes of the thyroidectomy procedures which had
been performed for the indicated cases. Nevertheless,
the exclusion criteria were the cases with the thyroid
nodules, but had not indication for performing
US-g-FNA and the cases with the purely cystic thyroid
nodules.

Sonographic evaluation

The sonographic examination and evaluation had
performed by using the neck US (Figure 1a), Doppler
US (Figure 1b), and SE (Figure 1c) (Esaote MyLab 60,
Geneva, Italy) with a linear probe of 4–13 MHz broad-
band,possessing the mean 12 MHz broadband.

Tsukuba elasticity score and coherent
macroscopic/histopathologic characteristics

Sonoelastography of a thyroid nodule is evaluated
by a 5-point-strain Itoh-Score or Elasto-Score, TES
Š8¹. TES 1 and 2 (Figure 1c) are evaluated as soft be-
nign nodules. TES 3, the medium consistency, is ac-
cepted as usually benign, while TES 4 and 5 are hard
nodules and considered as malignant.
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Figure 1b: Some peripheral vascularization

of the nodule in Figure 1a, Doppler US

Figure 1a: An ovoid hypoechoic solid nodule,

21.1x8.3 mm, with the regular borders, possessing

the minimal cystic apertures, located at the thyroid

right lobe superior zoneextending along the isthmus,

B-Mode US

Figure 1c: The Tsukuba Elasticity Score, TES,

2 of the nodule in Figure 1a, Strain Elastography



US-guided-FNA and FNAC

From each targeted and indicated thyroid nodule,
three to eight smears had been prepared byusingthefine
needle with 27-gauge (Hayat, 2 ml and 3P with
27G-0.40 x 50 mm, Istanbul, Turkey) by administrat-
ing the local anesthesic agent, Prilocaine hydrochlori-
de 2%, i.v. 400 mg/20 ml. The smear materials had
been implemented into the 95% alcohol for alcohol fi-
xation and the technique of air fixation performed, then
all the prepared materials had submitted to the cytopat-
hologic assessment by haematoxylin-eosin (H&E),
PAP, and May-Grünwald-Giemsa (MGG), respecti-
vely. Cytopathologic evaluation had been performed
considering TBSRTC: (1) non-diagnostic, I (2) benign,
II (3) atypia of undetermined significance/follicular le-
sion of undetermined significance (AUS/FLUS), III;
(4) follicular neoplasm/suspicious for follicular neo-
plasm (FN/SFN), IV; (5) suspicious for malignancy
(SM), V (6) malignant, VI. Currently, Moss et al (8) re-
ported a systematic review and meta-analysis, exhibit-
ingthe application of FNA should be performed with
the smallergaugesof needle (24-27 G). In the present

study, all the applications of US-g-FNA had been ad-
ministrated via the smallest needle with 27 G.

Statistical Analysis

The statistical analyses of the present study were
performed by utilizing SPSS 23.0 and NCSS 12.0 com-
puter programs. The descriptive statistics and frequ-
ency tables were created to examine the data and varia-
bles in the statistical analyses. In addition, the receiver
operating characteristic curves (ROC curves) and
hyphothesis tests for the diagnostic tests were perfor-
med to compare and analyze the diagnostic test perfor-
mances. ROC curve is a graph showing the performan-
ce of a classification model at all classification thresh-
olds. The Z-tests were performed by NCSS 12.0 com-
puter program for comparing the area under the ROC
curves (AUCs) for the independent groups. AUC mea-
sures the whole two-dimensional area underneath the
complete ROC curve, an integral calculus, from (0,0)
to (1,1). In addition, AUC provides an aggregate mea-
sure of performance across all possible classification
thresholds.

RESULTS

An application of US-g-FNA had been performed
for a sum of 641 cases with the mean age of 51 ± 2,499
(77.8%) women and 142 (22.2%) men, with 770 indica-
ted thyroid nodules with the mean size of 19 ± 9 mm in
diameter which had been exhibited on the sonograghic
evaluation during six years. On the basis of polarity, the
thyroid nodules located at the superior pole, polarity 1
(Pol 1), and inferior pole, polarity 0 (Pol 0), were detec-
ted as 408 (53.0%) and 362 (47.0%), respectively. Cyto-
logically, Bethesda Category I, II, III, IV, V, and VI were
detected as 31 (4.0%), 515 (66.9%), 145 (18.9%) (Figu-
re 1d), 41 (5.3%), 37 (4.8%) and 1 (0.1%), respectively.
Histopathologically, benign, 191 (85.7%); PTC (Figure
2), 20 (9.0%); FTC, 7 (3.1%); HCC, 5 (2.2%) had been
revealed. Of the 770 thyroid nodules examined, 408
(53.0%) were locates at the superior pole while 362
(47.0%) were at the inferior pole. Sonographically, SE
Scores, TES 1, 2, 3, 4, and 5, were detected as 187
(24.3%), 368 (47.8%), 164 (21.3%), 39 (5.1%), 12
(1.6%), respectively for 770 thyroid nodules.

The ROC curve of Pol 1 for TBSRTC and histo-
pathology was superior to the one of Pol 0 (Figure 3),
indicating the association between TBSRTC and histo-
pathology had been stronger in Pol 1, the thyroid nodu-
les located at the superior poles. However, the signifi-
cancy of that difference was analyzed by using Z-test
(Z = 1.025) and it was revealed that the association bet-
ween TBSRTC and histopathology was not significant
with regard to the different groups of the polarity, Pol 0
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Figure 2: A photomicrograph,

revealing the histopathology of PTC,

(H&E; Original magnification, 20 x 0.40)

Figure 1d: A photomicrograph, revealing the

cytopathology of TBRSTC Category III, (H&E;

Original magnification, 20 x 0.40)



and 1 (p > 0.05) (Table 1). Similarly, the ROC curve of
Pol 1 for SE score, TES, and histopathology was superi-
or than the one of Pol 0 (Figure 4), indicating the associ-
ation between TES and histopathology had been stron-
ger in Pol 1, the thyroid nodules in the superior poles.
Nevertheless, the significancy of that difference was an-
alyzed by using Z-test (Z = -1.421) and it was appeared
that the relationship between TES and histopathology

was not significant according to the different groups of
the polarity, Pol 0 and 1 (p > 0.05) (Table 2).

DISCUSSION

The incidence of thyroid cancer, the most frequent
endocrine cancer, has significantly increased, recently
at higher rate than any other cancer and that increase in
its detection is estimated mainly due to common use of
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Figure 3: The Sensitivity, Specificity, TPR, FPR, AUC,

and ROC curves of Pol 1 and Pol 0fot comparing the

association between TBSRTC and histopathology of

the thyroid nodules.

TPR: True positive rate; FPR: False positive rate; Pol

1: Group of Polarity 1, superior pole; Pol 0: Group of

Polarity 0, inferior pole

The Test, Comparing Two AUCs (Empirical Estimation)

H0: AUC 0 = AUC 1
H1: AUC 0 � AUC 1
Total Sample Size: 770

Polarity AUC (AUC 0-AUC 1) Std. Error Z value p value
0 0,7888 -0,1393 0,0980 -1,421 0,1554
1 0,9280

SE: Strain elastography; TES: Tsukuba Elasticity Score; AUC: Area under the ROC curve

Table 2. The Z-test for comparing the association between SE score, TES, and histopathology

with regard to the different groups of the Polarity, Pol 0 and 1

Table 1. The Z-test for comparing the association between TBSRTC and histopathology

with regard to the different groups of the Polarity, Pol 0 and 1

The Test, Comparing Two AUCs (Empirical Estimation)

H0: AUC 0 = AUC 1
H1: AUC 0 � AUC 1
Total Sample Size: 770

Polarity AUC (AUC 0-AUC 1) Std. Error Z value p value
0 0,8171 -0,0875 0,0854 1,025 0,3055
1 0,9046

TBRSTC: Thyroid Bethesda System for Reporting Thyroid Cytology; AUC: Area under the ROC curve

Figure 4: The Sensitivity, Specificity, TPR, FPR, AUC,

and ROC curves of Pol 1 and Pol 0 fot comparing the

association between TES and histopathology of the

thyroid nodules.

TPR: True positive rate; FPR: False positive rate; Pol

1: Group of Polarity 1, superior pole; Pol 0: Group of

Polarity 0, inferior pole; TES: Tsukuba Elasticity Score



diagnostic methods such as ultrasound worlwide (9–
12). The percentage of clinical ascertaining of the thy-
roid nodules are 5% for females and 1% for males in
non-endemic areas, 50% in autopsy series, and 19-68%
by using US as a diagnostic tool in a wide range of of
the studied populations (13, 14). US-g-FNAC is rapid,
reliable, minimally invasive, cost-effective, and
out-patient procedure, used in the determining the sur-
gical indication or follow-up procedures for the suspi-
cious thyroid nodules and attenuating the risk of unne-
cessary surgery, with approximately 62% to 85% diag-
nostic accuracy (15, 16). Moss et al (9) propunded that
FNA should be performed without aspiration and with
smaller needle gauges, 24- to 27- Gauge needles. In the
present study, all the FNA performed as US-g-FNA via
27 G, to our knowledge.

Considerable investigations, such as clinical para-
meters, US patterns of the nodules, Doppler US, repea-
ted US-g-FNA practices, US elastography, core-needle
biopsy, intraoperative frozen sections, TBSRTC,
TBSRTC II, cytological subclassifications, molecular
mutational analyses, and diagnostic thyroid lobec-
tomy, have been performed to be able to distinguish the
malign thyroid nodules from the benign ones to refrain
from an unnecessary surgical procedure and its possi-
ble complications. Unfortunately, any diagnostic tool
among them or the other diagnostic methods can preci-
sely warrant the malignant formation of a thyroid nod-
ule to date. Therefore, the clinical management of the
indeterminate cytology remains challenging and a
non-invasive application, i.e. elastography for the
mentioned purposes is still debated. SE is a quasi-static
strain imaging, working by the policy of Hooke’s law
of elasticity which was discovered by the Robert Hoo-
ke in 1660. It aims to differentiate the tissues in accor-
dance with their stiffness or elasticity as defined in gui-
delines of EFSUMB (European Federation of Societies
for Ultrasound in Medicine and Biology) (17). SE is
applied by comparing the stiffness of the thyroid nodu-
le and paranchyma via Hooke’s law. Any pathologic
processes change the structure of the related tissues, fi-
nally their elasticity.The meta-analyses with the mean
sensitivities of 82-92% and mean specificities of
67-92%, considering SE in terms of prediction of ma-
lignant thyroid nodules were reported (18, 19, 20).

Currently, Zhang et al (6) presented their study, as
a late-breaking abstract, entitled thyroid nodule loca-
tion on ultrasonography as a predictor of malignancy at
the 27th American Association of Clinical Endocrinol-
ogists (AACE) meeting, which was held in Boston,
MA, May 16-20, 2018. They presented a retrospective
study for the period of July 2016 to June 2017 and ana-
lyzed the thyroid nodules from 188 patients who had
undergone FNA in terms of the laterality (left versus

isthmus versus right), polarity (upper versus middle
versus lower), microcalcifications, and multi-nodula-
rity.To our knowledge, Zhang’s study (6) was the first
of its kind to purpose for demonstrating whether an as-
sociation between the location of thyroid nodule and
the likelihood of the malignancy. Afterwards, Zhang et
al (7) reported as a publication, entitled “Thyroid nod-
ule location on ultrasonography as a predictor of ma-
lignancy” in 1

st
of November 2018, very recently. They

retrospectively reviewed the data of 219 cases with the
thyroid nodules who underwent US-g-FNA during one
year. In the mentioned study, the demographic features
of the cases as well as the laterality, polarity, morphol-
ogy and multinodularityof the thyroid nodules were
analyzed. Majority of the nodules, 79.3% were in the
lower pole, while 9.6% in the upper pole and 6.9% in
the middle pole. A significantly higher ratio of the thy-
roid malignancy was recognized in upper pole, 22.2%,
comparing the lower, 4.7% and middle pole,15.4%. In
the present study, 53.0% of the nodules were recogni-
zed at the superior pole, Pol 1, while 47.0% were at the
inferior pole, Pol 0. The association between TBSRTC
and histopathology had been stronger for the nodules
located at the superior poles, however, that difference
was not significant with regard to the different groups
of the polarity, Pol 0 and 1, which was the anatomo-to-
pographic situation of the thyroid nodules.

Zhang et al studied the laterality of the nodules for
predicting the malignancy with the polarityretrospecti-
vely from 219 cases with thyroid nodules who underwent
FNA in one year. In the present study, 641 cases with 770
thyroid nodules had been investigated retrospectively for
the period of 6 years whether the polarity had effected the
association between i) TBSRTC and histopathology and
ii) TES and histopathology, separately.

To our knowledge, it is the first study in the Eng-
lish literatute, investigating solely the efficacy of the
polarity of the nodules as a topographical anatomic fe-
ature, forecasting the thyroid malignancy in terms of
having influence upon TBSRTC vs. histopathology
and TES vs. histopathology. It is also an extended
study with 770 thyroid nodules, had undergone
US-g-FNA, with a single-center experience of six
years.

CONCLUSION

Of the 770 thyroid nodules evaluated, 408
(53.0%) were Pol 1 while 362 (47.0%) were Pol 0 with
0.9046 AUC and 0.8171 AUC for the association bet-
ween TBSRTC and histopathology and 0.9280 AUC
and 0.7888 AUC for the association between TES and
histopathology, respectively. However, those differen-
ce were not significant for Pol 1.

EFFECT OF ANATOMO-TOPOGRAPHIC AND SONOGRAPHIC POLARITY OF THE THYROID NODULES ON THE... 25



In conclusion, the topograghic and sonographic
polarity of the thyroid nodules had not been useful for
estimating the thyroid malignancy by using the associ-
ation between TBSRTC and histopathology with TES
and histopathology. However, the association with Pol
1, the superior thyroid pole, was stronger though the
difference was not significant.
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Uvod: Cilj je da se proceni povezanost izme|u to-
po-sonografskog polariteta tiroidnih ~vorova i malig-
niteta tiroidne `lezde analizom njihovih efekata na Be-
tesda sistem za izve{tavanje o tiroidnoj citopatologiji
(TBSRTC), rezultate elastografije (SE), rezultate Tsuku-
ba elasticiteta (TES skor) kao i histopatolo{ke procene.

Materijal i metode: Preliminarna unicentralna re-
trospektivna studija je sprovedena analizom medicinske

dokumentacije 641 pacijenta koji ispunjavaju uslove, ko-
ji imaju 770 ~vorova tiroidne `lezde, a kojima je ura|en
ultrazvuk vrata, dopler, SE, kao i aspiraciju finom iglom
pod kontrolom ultrazvuka, u periodu od aprila 2011. do
aprila 2017. Krutost je merena pomo}u TES i SE. Spo-
sobnost predvi|anja maligniteta polaritetom 770 tiroidnih
~vorova, je evaluirana, obzirom na povezanost izme|u: i)
TBSRTC i histopatologijei ii) TES i histopatologije.
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Rezultati: Od 770 evaluiranih tiroidnih ~voro-
va, 408 (53,0%) je bilo locirano u gornjem polu
(Pol 1), dok je 362 (47,0%) bilo u donjem polu (Pol
0) sa 0.9046 AUC i 0.8171 AUC za vezu izme|u
TBSRTC i histopatologije i 0.9280 AUCi0. 7888
AUC za povezanost izme|u TES i histopatologije.
Me|utim, te razlike nisu bile zna~ajne za Pol 1, to-
pografski.

Zaklju~ak: Topografski i sonografski polaritet ti-
roidnih ~vorova mo`da nije koristan za procenu malig-
nosti {titne `lezde analizom povezanosti izme|u
TBSRTC i histopatologije sa TES i histopatologijom.
Me|utim, povezanost sa Polom 1, gornjim tiroidnim
polom, bila je evidentna iako razlika nije bila zna~ajna.

Klju~ne re~i: polaritet, elastografija, aspiracij afi-
nom iglom, Betesda, TBSRTC, tiroidektomija.
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Abstract: Objectives: To evaluate the radiologi-
cal, histological and mechanical effects on osteoporo-
tic fracture healing of single-dose zoledronic acid (ZA)
applied to an animal model with an experimentally cre-
ated osteoporotic bone fracture.

Methods: A total of 14 adult, female New Zealand
rabbits, aged 5-6 months were used in the study. Bone mi-
neral density (BMD) values were calculated from bone
densitometry measurements and recorded. Bilateral ova-
riectomy was then applied to all the rabbits. At 10 weeks
after ovariectomy, bone densitometry was again perfor-
med on all the animals and the BMD values were compa-
red. Osteoporosis was accepted as having developed in
animals determined with a reduction of 28% in BMD val-
ues. After the placement of a K-wire intramedullarly in
the femurs of the rabbits, a closed fracture was created
with the standard method. The animals were then ran-
domly separated into 2 groups as the zoledronic acid gro-
up (ZAG) and the control group (CG). An infusion of 0.1
mg/kg ZAwas administered to the ZAG animals from the
ear vein. With visualisation of bone union rabbits were
sacrificed by decapitation. Radiological, mechanical and
histological assesments were then applied.

Results: In the histological evaluation, the mean
histological score was determined as 5.00 in the ZAG
and 3.00 in the CG. The difference between the groups
was found to be statistically significant (p < 0.001). In
the radiological evaluation, the mean score was 7.00 in
the ZAG and 6.25 in the CG. Even though higher po-
ints were obtained by the ZAG in the inter-observer
evaluations, the difference between the groups was not
statistically significant (p = 0.073). In the mechanical
evaluation, the elasticity collapse in negative propor-

tion to rigidity was measured as 2.91 mm in the ZAG
and 3.96 mm in the CG (p = 0.686). The rigidity data of
the ZAG were higher in the mechanical tests but the
difference between the groups was not statistically sig-
nificant (p = 0.086).

Conclusion: As the results of the study showed
that the ZAG had higher values than those of the CG in
all the histological, mechanical and radiological evalua-
tions, the application of a single dose of ZA can be con-
sidered to increase the healing of osteoporotic fractures.

Key words: Bone healing; Osteoporosis; Ovariec-
tomy; Zoledronic acid; Animal Model.

INTRODUCTION

Bisphosphonates, which are the most commonly
used medications in the treatment of osteoporosis, inhi-
bit bone resorption, creating an anti-catabolic effect.
Zoledronic acid (ZA) is the most potent of these medi-
cations (1). Due to this anti-catabolic property, the ZA
effect on bone healing has been examined in many ex-
perimental studies (2, 3, 4). However, the healing of an
osteoporotic bone is different from normal fracture he-
aling (5). Therefore, it should be remembered that even
after an excellent operation, success will be determined
by the strength and quality of the newly formed bone.
Although the available clinical evidence is insufficient,
the slowdown in bone mechanism in osteoporosis is
considered to possibly be responsible for delayed cal-
lus maturity and the retardation in bone healing (6).
However, although ZA, which is frequently used in os-
teoporosis treatment, is known to reduce the risk of
new fracture formations, its effect on fracture healing
in osteoporotic patients is as yet unknown.
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AIM

The aim of the present study was to evaluate the
effect of ZA, which is commonly used in the treatment
of osteoporosis, on the healing of bones with osteopo-
rotic fractures created experimentally in rabbits using
radiological, histological and mechanical methods.

METHODS

14 adult female New Zealand rabbits, aged 5-6
months, were obtained from a local laboratory animal
application and research center for use in the study.
Approval for the study was granted by the Local Ethics
Committee for Animal Research. To take the bone den-
sitometry measurements at the beginning of the study,
all the animals were administered intramuscular 40
mg/kg ketamine hydrochloride (Ketalar, Pfizer Inc., Is-
tanbul, Turkey) and 5 mg/kg xylazine (Rompun, Bayer
Turkish Chemical Inc., Istanbul, Turkey) then positio-
ned prone while under general anaesthesia. The device
was calibrated for the animals and the 2

nd
, 3

rd
and 4

th

lumbar vertebrae were scanned. The bone mineral den-
sity (BMD) values were calculated as milligram / squa-
re centimeter (mg/cm

2
) and recorded.

First operation (Ovariectomy)

Under general anesthesia, for surgical prophyla-
xis, each rabbit was injected 50 mg/kg cefazolin sodi-
um (Sefazol, Mustafa Nevzat Medical Inc. Istanbul,
Turkey) intramuscularly. The abdominal cavity was
opened with a 4 cm laparotomy incision along the ab-
dominal midline. After reaching the ovaries, the meso-
varium and tuba uterina were ligated and ovarian tissu-
es were bilaterally excised. After a 10-week waiting

period, the presence of osteoporosis was confirmed by
repeated BMD measurements showing a decrease of at
least 28% from the previous values.

Second operation (Intrameduller fixation)

A vertical 3 cm incision was made on anterior of
the knee. Medial parapatellar arthrotomy was perfor-
med to reach the joint. The patella was transferred to
the lateral. The knee joint was put in flexion and a 2.5
mm intramedullary K-wire was advanced retrograde
so as to center the femur intercondylar area from the
patellofemoral joint line level. The end of the K-wire
was cut off to avoid contact with the joint (Figure 1).
Following the intramedullar placement of a K- wire, a
standard closed fracture was applied to the femur using
the the three-point technique with the device described
by Bonnerans et. al (7). All procedures were applied in
the laboratory while the animals were under anesthe-
sia. The fractures produced were confirmed with stan-
dard femur antero-posterior and lateral (Shimadzu,
Kyoto, Japan) radiographs taken while the animals we-
re still anesthetized. The animals were then randomly
separated into 2 groups as ZAG and CG. Animals in
CG were administered intravenous saline placebo of
0.9% in the ear vein and the ZAG subjects were admin-
istered zoledronic acid (Zometa®, 4mg Flacon, Novar-
tis, Istanbul, Turkey) as 0.1 mg/kg diluted in 10 ml sali-
ne using an infusion pump over 15 minutes.

Radiological Evaluation

10 weeks after the second operation radiographic
union was observed. All animals were euthanatized by
decapitation. The femurs with the implants were disarti-
culated from the knee and hip joints. All soft tissue was
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Figure 1. Incision, patellar tilt, entrance point of the implant sent for fixation into the femur

and its appearance in the intramedullary canal



removed from the bone. Union evaluation was made
from 2 site radiographs using a radiological scoring sys-
tem of remodelling, bone healing findings and periosteal
reactions in the union area (8) (Table 1), Evaluations of
the samples were made by two separate radiologists.

Mechanical Tests

4 samples were taken from each group for mecha-
nical evaluation. K-wires were removed from the intra-
medullar canal before testing. In the three-point bend-
ing test, the sample was placed between two supports
at L distance and P force was applied on the midpoint.
A universal testing device of 250 kN load capacity
(ALERGE®, Istanbul, Turkey) was used for the test.
To assess the relationship between the force and the
amount of collapse at the midpoint, force was applied
at 10 mm/minute and the data of the force applied and
the amount of collapse were recorded.

Histological Evaluation

Histological evaluation was applied to all samples.
For histopathological examination bone tissues were cut
into 2-3 mm sections using a spring-saw in order to in-
clude the callus tissues formed after the union and these
then were put into the decalcification solution (Bio-
dec®, Biooptica, Milano, Italy). We observed that bone
tissues have decalcified on the sixth day. The samples
were put through alcohol and xylol series with the routi-
ne automatic follow-up system (Shandon® Waltham,
Massachusetts, USA), and were then embedded in par-
affin blocks and cut into circular sections of 4-5 micr-
ons. Samples were stained with hematoxylin-eosin. Hi-
stological classification of healing was made in accor-
dance with the histological healing scale defined by Hu-
oet. al (9) (Table 2). In the 16

th
week of the study, one of

the subjects in the control group was lost through natural
causes and was excluded from the study.

Statistical Evaluation

Statistical data analysis was carried out using
SPSS 22.0 software. Conformity of the data to normal
distribution was evaluated with the Shapiro-Wilktest.
For the non-normally distributed data, the Mann-Whit-
ney U test was used to compare two groups. In the
comparison of dependent groups, the Paired Samples
t-test was applied to normally distributed data. The in-
terclass correlation coefficient was used to determine
inter-rater reliability. The level of statistical significan-
ce was accepted as � = 0.05.

RESULTS

In bone densitomentry, pre-ovariectomy mean BMD
value was found 354 ± 16 mg/cm

2
. At 10 weeks after

ovariectomy, bone densitometry was again performed
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Table 1. Radiological Scoring system

for fracture healing

Categories Scores

Periosteal reaction

Full
Moderate
Mild
None

3
2
1
0

Bone Union

Union
Moderate bridge (> %50)
Mild bridge (< %50)
Nonunion

3
2
1
0

Remodeling

Full remodeling cortex
Intramedullary canal
No remodeling

2
1
0

Maximum total score 8

Histological State Score

Mature (lamellar) bone 10

Immature bone and small amount of mature bone 9

Completely immature (woven) bone present 8

Mostly immature bone and little cartilage present 7

Cartilage and immature bone of equal amounts 6

Mostly cartilage and small amount of immature (woven) bone 5

Cartilage tissue present 4

Fibrous tissue and cartilage tissue of equal amounts 3

Mostly fibrous tissue and small amount of cartilage tissue 2

Fibrous tissue is present in the callus tissue of the histological section examined 1

Table 2. Histological evaluation scale for fracture healing histological state



and mean BMD value found as 255 ± 25 mg/cm
2
. 28%

fall was observed between the initial BMD values of
the rabbits and the BMD values at the 10

th
week follo-

wing the ovariectomy. These changes between the pre-
operative and postoperative 10

th
week data were found

to be statistically significant (p < 0.001).
For the radiological evaluation, the radiographs ta-

ken at 10 weeks after the formation of the fracture (Fi-
gure 2) were scored by 2 independent observers using
the previously-mentioned scoring system.

Inter-rater reliability was found to be high at the end
of the scorings (ICC = 0.908; 95% CI (0.737-0.970)). Al-
though the ZAG scores were higher than those of CG,
the statistical analyses showed no significant differen-
ce between the groups (p = 0.073) (Table 3).

Following the mechanical evaluation the change
in the load applied in relation to the amount of collapse
in the CG samples and the values obtained are presen-
ted in Table 4. This table also shows the results concer-
ning rigidity. When these results were assessed statisti-
cally, the differences between the groups were not fo-
und to be significant (p = 0.086).

In the histological evaluations, a large amount of
connective tissue and newly formed capillary vessels
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Sample name
Elastic force

(N)
Bending Moment

(Nmm)
Elastic collapse

(mm)
Rigidity
(Nmm2)

C1
C2
C3
C4

304
167
128
334

7.223
3.961
3.029
7.505

5,38
2,96
2,43
4,97

1.009.104
1.005.347
936.652

1.019.859

Mean 235 5.592 3,96 1.007.225

ZA 1
ZA 2
ZA 3
ZA 4

196
216
392
255

4.415
4.856
8.829
5.739

3,45
2,37
6,06
1,87

862.706
1.380.693
983.428

2.070.403

Mean 235 5.297 2,91 1.182.060

p value 0,686 0,686 0,686 0,886

Table 4. Biomechanical results of the samples pertaining to control and zoledronic acid groups

Control Group Zoledronicacid group

Observer 1 Observer 2 Mean Observer 1 Observer 2 Mean

Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Sample 6

Sample 7

3

6

7

6

7

7

-

4

6

7

6

6

7

-

3.5

6

7

6

6.5

7

-

Sample 1

Sample 2

Sample 3

Sample 4

Sample 5

Sample 6

Sample 7

7

6

8

7

8

7

7

7

6

8

7

7

7

7

7

6

8

7

7.5

7

7

Median 6.25 Median 7.00 P = 0.073

Table 3. Bone healing values of the groups

Figure 2. The view of anteroposterior and lateral

radiographs of closed fractures that were created

by standard methods and the view of bone union

after 10 weeks



were observed in the CG samples (Figure 3), and im-
mature bone tissues composed of chondrocytes and
chondroblasts were dominant in the ZAG samples (Fi-
gure 4). As a result of the microscopic scorings, the dif-
ference between the two groups was found to be statis-
tically significant (p < 0.001) (Table 5).

DISCUSSION

In this study of the effect of zoledronic acid,
which is commonly used in the treatment of osteoporo-
sis, the results showed a positive effect of the adminis-

tration of a single-dose on experimentally produced
osteoporotic fractures in a rabbit model.

There is a complex relationship between osteopo-
rosis and bone healing. Although available clinical evi-
dence is insufficient, the slowing down of bone metab-
olism has been considered to be responsible for the de-
layed maturity of callus and the slowdown in bone hea-
ling (6). A review of the literature shows that in general
the effects of bisphosphonates on bone healing in ani-
mal models are controversial. While some studies have
stated that bisphosphonates delay and decrease callus
formation but do not affect bone healing quality (10,
11), others have reported an increase in the amount of
callus on the fracture line and accordingly, an improve-
ment in fracture resistance (12). Still other experimen-
tal studies have shown that although ZAadministration
increases callus volume and improves mechanical en-
durance in the callus area, it causes delays on normal
bone healing (2, 3, 4). With currently gradually increa-
sing use in the treatment of osteoporosis, the effect of
ZA on bone healing following fracture in osteoporotic
patients is not yet exactly known. In experimental stud-
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Rabbit
Control Group Zoledronic acid Group

Macroscopic
Appearance

Microscopic
score

Macroscopic
appearance

Macroscopic
score

1

2

3

4

5

6

7

Midpoint

Distal 1/3

Midpoint

No callus

Distal 1/3

Midpoint

-

3

3

3

3

3

3

-

Distal 1/3

Distal 1/3

Distal 1/3

Midpoint

Distal 1/3

Proximal 1/3

Midpoint

5

7

4

5

5

5

4

Median 3,00 5,00 p < 0,001

Table 5. Histological healing scores pertaining to control and zoledronic acid groups

Figure 3. CG, ligament cells along the fracture

healing line (star) and cartilage cells (arrow)

healing score: 3 (x10, Haematoxylin-Eosin)

Figure 4. ZAG, Arrow showing the formation

of immature bone in the fracture healing line.

Healing score: 5 (x 20, Haematoxylin -Eosin)



ies, methods such as bilateral ovariectomy applicati-
ons, low calcium diets along with ovariectomy, corti-
costeroid administrations following ovariectomy, de-
nervation of the local skeletal area, gravity-free envi-
ronment and stabilization of the bone with different
techniques are used for the production of osteoporotic
animal models (13, 14, 15). In the current study, all the
animals were ovariectomized bilaterally to produce ex-
perimental osteoporosis. Prior to the ovariectomy, the
BMD of all the rabbits was measured and recorded. In
studies carried out to produce experimental osteoporo-
sis in literature, rabbit bones have been examined in bi-
omechanical and densitometrical aspects after bilateral
ovariectomy and osteoporotic changes have been ob-
served to occur in at the end of 6-8 weeks (13, 16). In a
study by Baofeng et al., it was stated that human osteo-
porosis is defined as a decrease of > 2.5 standard devia-
tion (SD), which corresponds to an approximate 25%
fall in BMD. At the end of week 10 in that study, a 36%
decrease was observed in the BMD of the rabbits
which had been applied with ovariectomy and
methylprednisolone (15). Similarly, in the current
study, a 10-week period was waited for the develop-
ment of osteoporosis following ovariectomy in rabbits.
BMD was measured again in all the rabbits and the val-
ues were compared to the preoperative values. A 28%
fall was observed in the bone mineral densities after
the ovariectomy in comparison with the previous valu-
es. This difference between the two measurements was
also found to be statistically significant (p < 0,001).

In a study that examined the effects of bisphosp-
honates on fracture healing, Madsen et al. produced
closed fracture models in rat tibias by giving the sub-
jects clodronate and no significant difference was seen
in the amount of callus and bone bridging along the
fracture line in the direct radiographic assessments car-
ried out in the 4

th
week of fracture healing (10). It was

stated that this could have been due to the short healing
period of 4 weeks. In another study, Tarvainen et al. ex-
amined the effect of clodronate on fracture healing in
osteopenic and normal rats (15, 17). Callus endurance
was not determined to be affected by drug administra-
tion in the osteopenic group, but it decreased at the end
of 8 weeks in the non-osteopenic group. With these fin-
dings, it was concluded that bisphosphonates could ha-
ve different effects on the healing of normal and osteo-
penic fractures. Accordingly, in the current study,
which aimed to examine the effects of ZA on osteopo-
rotic fracture healing, the periosteal reactions in the
area of union, the bone healing findings and remodel-
ing were based on the radiological evaluation of heal-
ing. Union was present in all 13 of the preparates inclu-
ded in the evaluations. In the analysis of the direct radi-
ographs, it was concluded that remodelling was better

in the area of the fracture in the ZAG samples and that
bone union was better in this group since more perio-
steal reactions were present along the fracture line. The
ZAG scores were higher than those of the CG and the
averages were also higher. That the scorings were ap-
plied by two different observers also strengthened this
argument. However, these findings were not found to
be statistically significant (p = 0.073).

In the assessment of the biomechanical test results
of the study, no statistically significant difference was
found between the analyses of the samples of ZAG and
CG (p = 0.086). However, the finding that the amount
of collapse was lower and the values of rigidity were
higher in the ZAG samples suggested that the resistan-
ce in this group was higher than the samples in the con-
trol group and therefore ZAG was more resistant.

In a study by Y. Hao et al. ZAwas applied to femur
fractures of osteoporotic rabbit models on the postope-
rative 1

st
day, 1

st
week and 2

nd
week and evaluations

were made of bone healing (18). As a result of biomec-
hanical tests, the strongest group was found to be the
one that had been given the drug on the 1

st
day while

the least strong group was the drug-free control group.
The biomechanical findings of the current study are
compatible with the related literature, and ZA adminis-
tration was shown to have a positive effect in biomec-
hanical terms. However, although the elastic collapse
and rigidity values of ZAG were found to be higher in
the analyses, the differences between the groups were
not statistically significant (p = 0.086). Histological
evaluation of fracture healing was applied according to
the histological healing scale developed by Huo et al
(9). According to the evaluation results, fibrous tissue,
cartilage tissue, immature (woven) bone and mature
(lamellar) bone were found in the section examined
and the preparates were assessed based on the amo-
unts. Although partial cartilage tissue and newly for-
med capillary veins were present in the callus tissue of
the CG samples, the fact that fibrous tissue was much
more prevalent in comparison to ZAG samples, and
that cartilage tissue, mature and immature bone tissues
were relatively less indicated that less microscopic he-
aling occurred in the control group. Based on these fin-
dings, the healing scores were higher in ZAG and the
difference between the groups was found to be statisti-
cally significant (p < 0.001). In another study which
examined the effects of ZA on osteoporotic rat models
following ovariectomy, it was found that ZA inhibited
excessive bone resorption, and increased callus devel-
opment and mineralization, although it prevented en-
dochondral and fibrocartilage callus from developing
into immature bone (18). In yet another study in which
the effect of alendronatewas evaluated on fracture hea-
ling in dogs, it was observed that bone formation was
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not affected in the alendronate group while the amount
of callus formation was twice or three times higher
compared with the control group (19).

Limitations of the current study can be said to be
that radiological evaluations were applied with a sub-
jective assessment scale rather than an objective asses-
sment method such as Micro CT, and that biomechani-
cal tests were applied to only 8 of the 13 animals. This
was because of concerns that samples required for the
histological examinations might have been damaged.

CONCLUSION

According to the findings obtained from this
study, in histological assessment of bone healing in
ZAG and CG, better healing was observed in ZAG and
the data were found to be statistically significant. How-
ever, although ZAG values were higher in mechanical
and radiological evaluation, there was no statistically
significant difference between the two groups. On the
basis of these data, zoledronic acid administration can
be considered to have a positive effect on fracture heal-

ing in osteoporotic fractures. Conflicting results in the
related literature can be attributed to the differences in
subject types examined, the variety of drugs used, met-
hods of drug injection, drug amounts and differences in
timing.
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Cilj: Evaluacija radiolo{kih, histolo{kih i meha-
ni~kih efekata primene mono-doze zoledroni~ne kise-
line na zarastanje osteoporoti~nih fraktura kod `ivoti-
nja kod kojih je eksperimentalno izazvana osteoporo-
ti~na fraktura kosti.

Metode: Ukupno 14 odraslih, ze~eva `enki sa No-
vog Zelanda, starosti 5-6 meseci, je ispitivano u studiji.
Mineralna gustina kosti (BMD) je odre|ivana densiome-
trijom i memorisana. Potom je izvr{ena obostrana ovari-
ektomija kod svih ze~ica. Desete nedelje nakon ovariek-
tomije je ponovo ura|ena densiometrija kod svih ze~ica i
BMD je pore|ena. Osteoporosa je potvr|ena kod `ivoti-
nja kod kojih je do{lo do redukcije od 28% u BMD vred-
nostima. Nakon plasiranja K-`ice intramedularno u fe-
mur ze~ica, bliska fraktura je izazvana standardnom me-
todom. @ivotinje su potom nasumi~no podeljene u 2 gru-
pe: zolendroi~na kiselina grupu (ZAG) i kontrolna grupa
(CG). Infuzija od 0,1 mg/kg zolandrei~ne kiseline je data
ZAG `ivotinjama kroz u{nu venu. Nakon {to su `ivotinje
dekapitirane, radilo{ke i mehani~ke procene su izvedene.

Rezultati: U histolo{koj evaluaciji, srednji histo-
lo{ki skor je bio 5.0 u ZAG grupi i 3,0 u CG grupi. Raz-
like me|u grupama su statisti~ki zna~ajne (p < 0,001).
U radiolo{koj evaluaciji srednja vrednost je bila 7,00 u
ZAG i 6,25 u CG grupi. Iako je ZAG grupa dobila vi{e
bodova tokom evaluacije, razlika izme|u grupa nije bi-
la statisti~ki zna~ajna (p = 0,073). U mehani~koj evalu-
aciji kolaps elasti~nosti u negativnoj proporciji sa kru-
to{}u je izmeren i to 2,91 mm u ZAG i 3,96 mm u CG
grupi (p = 0,686). Podaci o rigidnosti ZAG su bili vi{i u
mehani~kim testovima, ali razlika izme|u grupa nije
bila statisti~ki zna~ajna (p = 0,086).

Zaklju~ak: Kako su rezultati studije pokazali da
ZAG ima ve}e vrednosti od CG u svim histolo{kim,
mehani~kim i radiolo{kim procenama, mo`e se sma-
trati da primena jedne doze ZA pove}ava zarastanje
osteoporotskih fraktura.

Klju~ne re~i: zarastanje kostiju, osteoporoza,
ovarijektomija, zolendroni~na kiselina, `ivotinjski
model.
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Abstract: Background: To the best of our knowl-
edge, no study has yet focused on the association bet-
ween the adenoid hypertrophy (AH) and the thiol-di-
sulphide balance.

Objectives: The purpose of this study is to evalua-
te the relation between AH and the thiol-disulphide bal-
ance, which is used as a marker of oxidative stress (OS),
by measuring its exchange using a novel technique.

Study design: Non-randomized and prospective
clinical study.

Material and methods: The present study consi-
sted of 25 patients who presented to the otolaryngol-
ogy outpatient clinic of our hospital with AH. An age-
and sex-matched control group was composed of 24
healthy children. The effect of AH on the thiol-disulp-
hide balance in children was evaluated. We also evalu-
ated the total antioxidant status (TAS), total oxidant
status (TOS), oxidative stress index (OSI), ferric redu-
cing/antioxidant power (FRAP), glutathione (GSH), li-
pid hydroperoxide (LOOH) and advanced oxidation
protein products (AOPP) to assess the OS status of
children.

Results: The TOS was significantly higher in the
AH group and the TAS was significantly higher in the
control group (all p values < 0.05). The mean values of
OSI, LOOH and AOPP were significantly higher in the
AH group than the control group ( all p values < 0.05).
Native thiol and total thiol levels were lower in the AH
group than those of the control group (p < 0.05). Di-
sulphide level and disulphide/native thiol and disulphi-
de/total thiol ratios were higher in the AH group than
that of the control group (all p values < 0.05).

Conclusion: In conclusion, we observed decrea-
sed thiols with increased disulphide values in children

with AH compared with the controls. Thiol/disulphide
homeostasis can be used as an indicator of OS in chil-
dren with AH.

Keywords: thiol-disulphide balance, adenoid hy-
pertrophy, oxidative stress.

INTRODUCTION

Pediatric upper airway obstruction is majorly cau-
sed by adenoid hypertrophy (AH). The most common
clinical manifestations of AH include breathing through
the mouth, blockage in nasal airways, speech with a na-
sal voice and obstructive sleep apnea. These patients are
also at high risk for developing chronic sinusitis and
middle ear infection (1). As the airways are congested,
the patient may experience sleep deprivation or snoring,
and sleep apnea. The manifestations are more severe for
the pediatric cases, where the congested airways may
lead to chronic sleep apnea and hypoxia. In more severe
cases, the patient may develop pulmonary hypertension
together with unilateral heart failure (majorly right-si-
ded) (2, 3). There may be hypoxic metabolic changes in
the cellular level; that include dissolution of cellular
compartments (including the lysosomes), which leads to
the discharge of free oxygen radicals.

In the homeostatic state, the human body can sta-
bilize the free radical formation by producing antioxi-
dants (4). There are several suggested mechanisms for
oxidative stress (OS) formation. They include increa-
sed formation of ROS (reactive oxygen species) and
free radicals, and diminished ability to manage the oxi-
dative stress. As the radicals are very unstable reac-
tants, they are likely to cause injury to the tissue by re-
acting with the cellular molecules such as proteins, nu-
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cleic acids, fats (specifically in the cell membrane),
and carbohydrates. The purpose of antioxidant produc-
tion is to prevent the possible negative effects of the
free radicals. If they are not counterbalanced, the radi-
cals may cause extensive damage, various diseases, or
even death (5-9).

The thiol-disulfide homeostasis is one of the ma-
jor mechanisms to prevent OS in the body (9). An auto-
mated process is used for the measurement of the thiol
and disulfide levels (individually or cumulatively).
With the help of this new method, the thiol-disulfide
homeostasis can easily be used as an indicator of OS.
The literature reports several different disorders that
are associated with the thiol/disulfide balance (10-15);
however, there are no studies that have examined its as-
sociation with AH. Therefore, this study was planned
to investigate the association of the thiol/disulfide ho-
meostasis with AH, through the aforementioned newly
developed method. The study will mainly focus on the
thiol-disulfide and pediatric AH cases. The study in-
cludes the application of several other indicators such
as total antioxidant status (TAS), total oxidant status
(TOS), oxidative stress index (OSI), ferric reducing/
antioxidant power (FRAP), glutathione (GSH), lipid
hydroperoxide (LOOH) and advanced oxidation pro-
tein products (AOPP)¹ in order to correctly determine
the OS among the subjects.

MATERIAL AND METHODS

The Study Sample

The study was conducted in accordance with the
principles of the Declaration of Helsinki, applicable re-
gulatory requirements and Good Clinical Practices.
This study was approved by the Ethical Committee of
the Hospital (17-11-13). An informed consent form
was obtained from the parents of the participants prior
to being included in the study.

The study was conducted in a non-randomized
and prospective manner. The experimental group (AH)
consisted of 25 subjects that were chosen among the
patients of the Otolaryngology Outpatient Clinic of the
Hospital (7 females and 18 males; mean age, 5.20 ±
1.70 years). The control group (C) consisted of 24 he-
althy children without sleep related complaints and AH
(using flexible endoscopy) that were chosen to match
the study group regarding gender and age (7 females
and 17 males; mean age 5.25 ± 1.75 years).

The subject’s airways were transnasally/transo-
rally examined with a flexible endoscope. Following
the endoscopic examination, the subjects were graded
according to the blockage in the choanal space as fol-
lows: Grade 1, 25% blockage; Grade 2, 25 to 50%
blockage; Grade 3, 50 to 75% blockage; Grade 4, 75 to

100% blockage. The subjects in the experimental gro-
up had Grade 3 or 4 adenoid hypertrophy, and all of
these subjects underwent transoral cold curettage ade-
noidectomy (with general anesthesia). The exclusion
criteria were as follows: presence of nasal septal devia-
tion, sinonasal infection, hematological disease, chro-
nic inXammatory diseases, major craniofacial abnor-
malities, chromosomal syndromes, previous adenoton-
sillectomy or adenoidectomy; and taking any kind of
medication two weeks prior to the study.

Blood sample collection

Blood samples were collected between 8 and 10
a.m. Ten milliliters of venous blood was collected from
all participants into vacuum biochemistry tubes. The
blood samples were centrifuged for 10 minutes at 4000
rpm; after waiting for 30-45 minutes, the sera were se-
parated and stored at -80 °C in Eppendorf tubes until
analysis.

Measurement of the Parameters

The thiol-disulfide assay

The modified Ellman reagent was used to deter-
mine the total thiol content of the samples. The dyna-
mic disulfide amount was calculated as follows: Š(total
thiol content-native thiol content)/2¹. The disulfi-
de/thiol ratio was calculated by the obtained results as
stated by Erel and Neselioglu (16).

The glutathione (GSH) assay

The glutathione (GSH) level was assessed thro-
ugh its reaction with OPA (1mg/ml o-phthaldialdehyde
in methanol) as per the modified technique of Koyuncu
et al. (17). The obtained GSH level was used as a ben-
chmark. The samples were assessed via the microplate
reader (Spectra max M5, USA), with excitation at 345
nm and emission at 425 nm. The results were expres-
sed in nmol/mL (for the serum) and nmol/g (for the wet
tissue).

Ferric Reducing Antioxidant Power
(FRAP) Assay

The FRAP assay is a colorimetric method that me-
asures the ferric-reducing ability of the plasma. It is
easily determined through a computerized method,
which makes it a practical indicator of “antioxidant po-
wer”. In an acidic medium, ferric ions are reduced to
ferrous form, leading to the formation of a colored fer-
rous-tripyridyltriazine complex (18). In the FRAP as-
say, the antioxidants are used as reducing agents against
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Fe(III). The ferric tripyridyltriazine complex ŠFe(III),
colorless¹ is reduced to ferrous-(2,4,6-tripyridyl-s-tria-
zine)2 ŠFerrous(II), blue¹. Subsequently, the color
change is quantitatively measured through spectropho-
tometry at 593 nm. The absorption values are positi-
vely correlated with the antioxidant power of the sam-
ple. Thus, the FRAP assay can be used to quantitatively
measure the reducing/antioxidant power of a given
sample. A mixture of 1000 �L (100 �L of sample + 900
�L of diluted water) was prepared and mixed with 2
mL of FRAP reagent. After being thoroughly mixed,
the mixture was kept in dark for 30 min. It was subse-
quently analyzed with a spectrophotometer at 593 nm.
The following formula was used to calculate the FRAP
value: FRAP value �M = ŠAbs. (sample) × FRAP value
of Std (�M)¹ / Abs. of Std.

Assay of advanced oxidation

protein products

The advanced oxidation protein products (AOPP)
were spectrophotometrically determined through a mo-
dified version of the Witko, Nguyen, and De-
scamps-Latscha method (19). Samples were prepared as
follows: 100 �L of supernatant was diluted with phosp-
hate-buffered saline (1:5), 5 �L of 1.16 M potassium io-
dide was then added to each tube, followed by 10 �L of
acetic acid two minutes later. The new mixture was ana-
lyzed with the spectrophotometer at 340 nm (blank refe-
rence: 1000 �L of PBS, 50 �L of Potassium Iodide (KI),
and 100 �L of acetic acid). The chloramine-T absorban-
ce was linear at 340 nm within the range of 0 �mol/L to
100 �mol/L. AOPP concentrations were expressed as
micromoles per liter of chloramine-T equivalent.

Total oxidant status

(TOS) Assay

The TOS levels were measured with the fully auto-
mated Rel Assay kit (Rel Assay Diagnostics kit, Tur-
key) and an autoanalyzer (Thermo Scientific Multiskan
GO, ThermoFisher Scientific, Vartaa, Finland). The re-
sults were expressed in ìmol H2O2 equivalent/L.

Total antioxidant status

(TAS) Assay

The TAS measurements were made with the
fully-automated RL0031 Rel Assay® kit (Rel Assay
Diagnos-tics kit; Mega T2p, Gaziantep, Turkey) and
an autoanalyzer (Thermo Scientific Multiskan GO,
ThermoFisher Scientific, Vartaa, Finland). The results
were expressed in micromolartrolox/L.

Oxidative stress index
(OSI) Assay

OSI indicated the degree of OS by comparing the
TOS and TAS values. The OSI value was calculated using
the following formula: OSI (arbitrary unit) = TOS (ìmol
H2O2 Eq/l)/TAS (mmol Trolox Eq/l) × 100 (20).

Lipid hydroperoxide
(LOOH) Assay

Serum lipid hydroperoxide (LOOH) concentrati-
ons were spectrophotometrically measured (Spectra-
Max M5, Molecular Devices, USA) using automated
iron oxidation-xylenol orange test (21).

Statistical analysis

The data were analyzed with SPSS for Windows,
version 21.0. Descriptive statistics (mean ± standard
deviation, median, interquartile range) were used to in-
terpret the data. The differences between the two gro-
ups were analyzed with the student’s t-test and the dif-
ferences between the median values were analyzed
with the Mann-Withney U- and the chi-square tests.
The qualitative data were analyzed using the Pearson
�

2 test and Fisher’s exact test. p-value < 0.05 was con-
sidered to be statistically significant.

RESULTS

The biochemical values and demographic charac-
teristics of all patients are presented in Table 1. It was
determined that the groups were not significantly diffe-
rent regarding their demographic data (p > 0.05). Com-
pared to the control groups, the AH group’s TOS valu-
es were higher and TAS values were lower (p < 0.05).
Also, the mean OSI, LOOH and AOPP levels were fo-
und to be significantly higher among the AH patients
(p < 0.05 for all variables). However, the FRAP and
GSH values were lower in the AH group (p < 0.05).

The native thiol and total thiol levels were lower
and the disulfide levels were higher in the AH group
(AH), compared to the control group(C) Šnative thiol =
367.1 ± 47.5 lmol/L (AH) vs 476.9 ± 63.5 lmol/L (C), p
< 0.05; total thiol = 412.2 ± 48.3 (AH) lmol/L vs 525.8
± 64.4 lmol/L (C), p < 0.05; disulfide = 28.67 ± 7.97
lmol/L (AH) vs 20.91 ± 3.83 lmol/L (C), p < 0.05¹.
Consequently, the disulfide/native thiol and the disulfi-
de/total thiol ratios were found to be higher for the AH
group Šdisulfide/native thiol ratio = 7.96 ± 2.59% (AH)
vs 4.44±0.88 % (C), p < 0.05; disulfide/total thiol =
7.05 ± 2.14 % (AH) vs 4.01 ± 0.77% (C), p < 0.05¹. The
difference between native thiol/total thiol ratios of the
two groups was not statistically significant (p = 0.07).
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DISCUSSION

It was observed that the disulfide/native thiol and the
disulfide/total thiol ratios were significantly higher
among the pediatric AH patients compared to the healthy
controls. To the best of our knowledge, this is the first
study to show that the thiol/disulfide homeostasis can be
used as an indicator of OS among pediatric AH cases.

Thiols are a group of organic compounds with a
sulfhydryl group (-SH) that is bound to a carbon (C)
atom. The sulfhydryl groups can be oxidated to form
disulfide bonds and later be reduced back to thiol gro-
ups, thus creating the thiol/disulfide homeostasis. The
thiols play an important role in maintaining the oxida-
tive condition of the body. They act as a defense mech-
anism against the reactive oxygen species that cause
oxidative stress. Their other functions include apopto-
sis, detoxification, antioxidant protection, and regula-
tion of cellular enzymatic activity (16, 22). Most or-
gans and systems are sensitive to oxidative stress and
redox products. Hence, the disturbance of the oxidative
balance can lead to pathologies in structural and functi-
onal levels. Previously, it was only possible to measure
the thiol/disulfide homeostasis. It is currently possible
to separately measure both compounds with the Erel &
Neselioglu method (16). Several studies have used this

method to evaluate different acute and chronic conditi-
ons (6, 9-15).

Insufficient thiol levels may lead to several disor-
ders; such as bipolar disorder, atopic dermatitis, cardi-
ovascular disorders, neurological disorders and cancer
(9-15, 23-26). Thus, it is important to be able to deter-
mine the state of the thiol/disulfide balance.

The current literature indicates that the thioldisulfi-
de homeostasis can be used as an indicator of OS for va-
rious otorhinolaryngological diseases. Simsek et al. (27)
have applied this method to nasal polyposis patients.
Kara et al. (24) have similarly used the disulfide/native
thiol and disulfide/total thiol ratios to determine the OS
state of pediatric tonsillopharyngitis patients.

It is also used to demonstrate the OS status of pe-
diatric adenotonsillar hypertrophy patients (5). These
studies were used as the basis of our research regarding
the application of the said method for the pediatric AH
patients. Gul et al. (28) have found that the serum di-
sulfide levels had increased among adult AH patients.
This oxidative shift is due to the obstructed airways.
Several other studies also indicated that adenoid hyper-
trophy is positively correlated with OS. There are dif-
ferent possible OS indicators for AH patients. Howe-
ver, the thiol-disulfide homeostasis has not been previ-
ously used to evaluate the OS of children with AH. We
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Table 1. Comparison of biochemical values and demographic characteristics of groups

Patients with AH
(n = 25)

Controls
(n = 24)

P

Age, years 5.20 ± 1.70 5.25 ± 1.75 0.920
m

Male gender, n (%) 18 (72.0) 17 (71.0) 0.928
m

TAS (mmol Trolox equiv./lt) 1.2 ± 0.23 1.42 ± 0.26 0.004
m

TOS (�mol H2O2 equiv./lt) 16.8 ± 2.31 12.16 ± 2.77 < 0.001
m

OSI (AU) 1.42 ± 0.25 0.87 ± 0.23 < 0.001
m

FRAP (�mol/l) 686.1 (150.0, 974.0) 897.5 (877.2, 964.2) < 0.001
m

GSH (nmol/ml) 2.34 (0.64, 4.75) 4.98 (4.87, 5.36) < 0.001
m

LOOH (nmol/l) 7.21 ± 2.34 4.78 ± 2.24 0.001
m

AOPP (�mol/liter) 50.31 ± 15.94 39.29 ± 15.27 0.017
m

NATIVE THIOL (SH) 367,1 ± 47,5 476,9 ± 63,5 < 0,001
m

TOTAL THIOL 412,2 ± 48,3 525,8 ± 64,4 < 0,001
m

DISULPHIDE (SS) 28,67 ± 7,97 20,91 ± 3,83 < 0,001
m

% SS/SH 7,96 ± 2,59 4,44 ± 0,88 < 0,001
m

% SS/TOTAL THIOL 7,05 ± 2,14 4,01 ± 0,77 < 0,001
m

% SH/TOTAL THIOL 88,97 ± 3,74 90,55 ± 1,92 0,070
m

m
Mann–Whitney U-test

All variables are showed as n(%) for categorical data or as mean ± SD or median (minimum, maximum) for continuous data with or
without a normal distribution, respectively. AH, adenoidal hypertrophy; TAS, total antioxidan status; TOS, total oxidan status; OSI,
oxidative stres index; FRAP, ferric reducing/antioxidant power; GSH, glutathione; LOOH, lipid hydroperoxide; AOPP, advanced
oxidation protein products.



have found that the children with AH had an increased
thiol-to-disulfide ratio, and the OS parameters had sig-
nificantly increased.

It should be noted that the oxidant molecules may
interact and affect the measurements. The TOS measu-
rement is required to determine the general OS state of
a patient, as it provides more information compared to
the antioxidants’ individual measurements (29). In-
deed, the TAS measurements are more commonly used
compared to individual measurements of antioxidants.
In this study, we evaluated TOS, TAS, FRAP, LOOH,
AOPP, OS¤ and GSH levels of the experimental (AH)
and control (C) groups. It was determined that among
AH patients, the OS parameters (TOS, OSI, LOOH and
AOPP) had increased and antioxidant parameters had
decreased (GSH, TAS, FRAP). This indicates increa-
sed generation of free radicals due to increased exposu-
re to external pathogens. These findings indicate the
need for adenoidectomy among these patients to pre-
vent OS. If left untreated, OS may lead to various dise-
ases such as diabetes mellitus, cancer, chronic kidney
disease and liver disorders.

We should be noted that our study has several lim-
itations: the small sample size and the lack of post-ade-
noidectomy data. However, the initial post-adenoidec-
tomy findings may not be reliable, as anesthesia and
surgical treatment lead to operational stress. This leads
to short-term changes in the OS status of the patient
(30). It is also certain that the direct effects of the surgi-
cal procedure, together with the effects of tissue repair
after adenoidectomy, are followed by an acute and
long-lasting systemic oxidative stress. Nevertheless,
the inXuence of this treatment could not be estimated
as the oxidative parameters were not measured imme-
diately after adenoidectomy. However, the samples
should be collected at a later point during follow-up.
Another limitation of study was the lack of information
on the severity of the sleep disordered breathing.

Polysomnographic evaluation can be difficult in small
children and the correlation between the severity of the
sleep disordered breathing and OS parameters in small
children is limited.

CONCLUSION

It was determined that the AH patients had decrea-
sed thiol and increased disulfide levels compared to
healthy controls. Increased oxidative stress may cause
serious disorders in children with AH. The thiol-disul-
fide homeostasis can be used as an easy method to de-
termine the OS status of patients. These initial findings
should be confirmed through further prospective studi-
es with larger samples.
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Uvod: Do sada nijedna studija se nije fokusirala
na povezanosti adenoidne hipertrofije i tioldisulfidne
homeostaze.

Cilj: cilj na{e studije bio je da se proceni pove-
zanost izme|u adenoidne hipertrofije i tioldisulfid-

ne homeostaze, koja se koristi kao jedan od markera
oksidativnog stresa (OS), tako {to smo merili nje-
govu raznemu koriste}i novel tehniku. Dizajn stu-
dije: nerandomizovana i prospektivna klini~ka stu-
dija.
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Materijal i metode: U studiju je uklju~eno 25 pa-
cijenata, koji su le~eni u ambulanti otorinolaringologije
u na{oj bolnici, a koji su bolovali od adenoidne hipertro-
fije. Kontrolna grupa je me~ovana prema polu i godina-
ma `ivota, a brojala je 24 zdrava deteta. Ispitivali smo
efekat adenoidne hipertrofije na balans tiol-disulfida.
Tako|e smo ispitivali ukupni antioksidativni status
(UAS), ukupni oksidativni status (UOS), indeks oksida-
tivnog stresa (OSI), redukuju}a/antioksidativna snaga
gvo`|a (FRAP), glutation (GSH), lipidnu hidroperoksi-
dazu (LOOH) i produkte vi{ih oksidativnih proteina
(AOPP) prilikom odre|ivanja OS statusa kod dece.

Rezultati: UOS je bio statisti~ki zna~ajniji u AH
grupi, kao i UAK koji je bio statisti~ki zna~ajno vi{i u
kontrolnoj grupi (p < 0,05). Srednja vrednost OSI, LO-

OH i AOPP bile su statisti~ki zna~ajno vi{e u AH grupi
u odnosu na kontrolnu grupu (p < 0,05). Nativni tiol a i
ukupni nivoi tioldisulfida bili su vi{i u AH grupi u od-
nosu na kontrolnu grupu (p < 0,05). Disulfidni nivoi,
odnos disulfid/nativni tiol, kao i disulfid/ukupni tiol
odnos je bio statisti~ki zna~jano vi{i u AH grupi u od-
nosu na svoju kontrolnu grupu (p < 0,05).

Zaklju~ak: U zaklju~ku mo`emo ista}i da smo u
ovoj studiji dobili rezultate koji ukazuju na sni`en nivo
tiola, kao i pove}an nivo disulfidnih vrednosti kod de-
ce sa AH u odnosu na svoje kontrole. Tiol/disulfid ho-
meostaza mo`e biti indikator oksidativnog stresa kod
dece sa AD.

Klju~ne re~i: tiol-disulfid balas, adenoidna hiper-
trofija, oksidativni stres.
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Abstract: Introduction and Aim: Depression in
psychiatry covers a large area of mental pathology and
it is one of the most complex problems of modern med-
icine with broad implications for the health of the indi-
vidual and the society as a whole. Depression is also a
frequent companion of alcohol addiction. The aim of
this study was to investigate the effect of the antide-
pressant drug sertraline on the length of QT interval in
depressed patients with alcohol dependence. Patients
and methods: This research included male patients
(older than 18 years of age) suffering from alcohol ad-
diction, who were also diagnosed with depression, that
is, depressive disorder, at the beginning of hospitalisa-
tion, on the basis of DSM-IV (Diagnostic and statisti-
cal manual of mental disorders) criterion and positive
Hamilton Rating Scale for Depression (HRSD). The
study included 49 patients treated with antidepressant
sertraline for 20 days. In our study, the global QTc in-
terval (12 leads) was determined automatically by ap-
plying ECG device of the producer and type “Schiller
Cardiovit AT-1”, which uses “SCHILLER ECG Mea-
surement and Interpretation Software for Children and
Adult ECGs”. Measured/empirical values of data were
statistically processed in SPSS 16.0 programme packa-
ge for Windows. Methods of descriptive statistics and
methods of statistic testing of hypotheses were used.
Results: In our study, in spite of the vulnerability of
patients due to the heart damage and the liver dysfunc-
tion arising from alcohol consumption, as well as alte-
red patients’ drugs metabolism, no elongation of QTc

interval resulting from the application of sertraline was
established (p = 0.735). The average prolongation of
QTc interval of 1.633 ms was observed (95% CI =
8.005 ms, 11.270 ms). Conclusion: Our study does not
indicate that the antidepressant drug sertraline has a
statistically significant effect on the prolongation of
the QT interval of depressed patients with alcohol de-
pendence.

Key words: alcohol addiction, depression, comor-
bidity, QT interval, sertraline.

INTRODUCTION

Depression in psychiatry covers a large area of
mental pathology and it is one of the most complex pro-
blems of modern medicine with broad implications on
the general health of the individual as well as on the so-
ciety as a whole. Major depressive disorder is more fre-
quent for alcohol addicts than in the general population
(1). The aim of this study was to investigate the effect of
antidepressant drug sertraline on the length of the QT in-
terval of depressed patients with alcohol dependence.

PATIENTS AND METHODS

This researched included male patients (older than
18 years of age) suffering from alcohol addiction and
treated at the Department of Addictive Diseases of the
Banja Luka Psychiatric Clinic of the University Clini-
cal Centre of the Srpska Republic and the Psychiatric
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Clinic of the University Clinical Centre in Novi Sad, in
whom depression, that is, depressive disorder, was di-
agnosed at the very start of hospitalisation, on the basis
of DSM-IV criterion (2) and positive Hamilton Rating
Scale for Depression (3). The study included 147 pati-
ents, out of which 49 by a method of random selection
were treated by the antidepressant sertraline. Due to
the necessity of applying anxiolytics in relieving and
preventing the symptoms of alcoholic abstinence syn-
drome in patients, anxiolytic in equal doses (bromaze-
pam a 3 mg: 1,1,2) was applied in the course of rese-
arch. Values of gamma-glutamyltransferase (GGT), as
indirect indicators of the intensity of alcoholism and li-
ver cell lesions (hepatocytes), as well as electrolyte sta-
tus (Sodium, Potassium, Calcium and Magnesium) and
values of creatine kinase isoenzyme MB (CK-MB) we-
re determined in these patients at the beginning of the
study and on the twentieth day upon admission to treat-
ment. These parameters were determined in serum by
applying Olympus AU680 chemical analyser (Olym-
pus America Inc.; Centerville, Pa., USA).

In order to be included in the study, patients had to
satisfy the following criteria: to have a clinically diag-
nosed alcohol addiction and to satisfy the criteria under
DSM-IV for depressive disorders. It was also neces-
sary for them to have normal referential values in elec-
trolyte findings (Na, K, Ca, Mg), not to have heart
rhythm disorders or diagnosed heart diseases. The refe-
rential values of electrolytes were the working referen-
tial values that are used at the Clinical Centre Banja
Luka: Na 130-147 mmol/L; K 3.2-5.2 mmol/L; Ca
2.2-2.7 mmol/L, and Mg 0.5-1.1 mmol/L.

Patients who do not satisfy the above-stated crite-
ria, patients with diagnosed congenital Long QT syn-
drome, Brugada syndrome, acute infective diseases,
autoimmune and malign diseases, as well as patients
who take the drugs which prolong QT interval, were
not included in the study. The research was approved
by the Ethical Committee of the Clinical Center Banja
Luka, and the patients gave their written consent for
participating in the study.

The existence of alcohol addiction and depression
was assessed on the basis of autoanamnestically obtai-
ned data and clinical observation. DSM-IV criteria we-
re used for the purpose of diagnosing alcoholic addic-
tion and depression (2). Hamilton scale (HRSD: Ham-
ilton Rating Scale for Depression) (3) was used for qu-
antifying the weight of depression. The version contai-
ning 17 items was used. The weight of depression was
determined pursuant to the following scoring system:
a) 0-7 score is an indicator that depression is not pres-
ent; b) 8-15 score speaks in favour of the existence of
minor (slight) depression; c) score � 16 speaks in favo-
ur of existence of major (high) depression.

Antidepressive therapy, that is, sertraline was ap-
plied with 49 patients during 20 days, whereby optimal
doses of the antidepressant, i.e. doses recommended by
the drug producer (sertraline a 50 mg 1,0,0) were used.
Sertraline belongs to the group of selective serotonin
reuptake inhibitors (SSRIs).

Long QT interval represents a marker of the deve-
lopment of ventricular arrhythmia (torsade de pointes-
TdP) and sudden death. Electrocardiographic image
(ECG finding) including the measurement of the
length of QT interval was made with the patients in the
course of hospitalisation in the stated time periods, na-
mely: 1. at the beginning of the study, before the appli-
cation of the relevant antidepressant at 11 a.m.; 2. on
the 20th day after the application of the relevant antide-
pressant, at 11 a.m. The stated time matching the pe-
riod of ECG check-up was done due to circadian chan-
ges in the electrophysiological changes of the heart (4).
Due to the impact of the sine rhythm on the length of
QT interval and for the adequate comparison between
subjects, the QT interval is corrected by the value of
the heart frequency, the so-called QTc interval (5). Be-
cause of deferred adaptation of the QT interval to the
values of heart frequency, ECG measurement was done
following the establishment of stable heart frequency
(6). The measurement was done with patients in the re-
sting (lying) position in the course of 20 seconds.

In our study, the global QTc interval (12 leads) (7,
8) was determined by an automatic application of ECG
device of the producer and type “Schiller Cardiovit
AT-1”, which uses “SCHILLER ECG Measurement
and Interpretation Software for Children and Adult
ECGs” (developed by SCHILLER AG, Altgasse 68,
CH-6341 Baar, Switzerland, see http://www.schil-
ler.ch). Global QTc interval represents the interval with
the earliest QRS onset and the latest T end in any lead.
Global QRS complex in our study was shorter than 120
ms, which excludes the impact of extended depolarisa-
tion of ventricles on the length of QT interval. The
analysis included patients with technically regular
ECG findings (without interference, background noi-
se, ‘wondering’ of the isoelectric line). Examination of
automatic measurement by the coincidence of heart
frequencies in V3 lead using the classical method was
done. The patients with double and biphasic T waves
were not included in the study, while the T wave ampli-
tude was greater than 0.2 mV (7).

The measured/empirical data values were statis-
tically processed in the SPSS 16.0 software package
for Windows. Methods of descriptive statistics and
methods of statistical hypothesis testing were used. As
the methods of the first selection, parametric methods
were used. In the case of a violation of the assumptions
about the normality of the distribution and the homo-
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geneity of the variance, the corresponding nonparame-
tric methods were used. The control of variability and
the confounding was performed by the repeated mea-
sures test and by the application of multifactor regres-
sion models with determining the degree of collinea-
rity between the tested independent variables. Statisti-
cal conclusions are derived from 2-tailed p values, and
significance levels p < 0.05.

RESULTS

The average values of HRSD score in depressed
patients with alcohol dependence, depending on the
administration of sertraline are shown in Table 1.

Statistically significantly lower HRSD score valu-
es were ascertained after sertraline administration (p <
0.001) (Table 1). To test the significance of the differ-
ences, the t test of the dependent samples was used,
since the assumption about the normality of the differ-
ences was not disturbed (diff. HRSD score Shapi-
ro-Wilk test: p > 0.05).

The average values of gamma glutamyl transfera-
se (GGT) in depressed patients with alcohol dependen-
ce are shown in Table 2.

A statistically significant reduction in serum GGT
values of patients on the 20th day of study with a signi-
ficance level of p < 0.001 was ascertained. To test the
significance of the difference, the sign test of pairs was
used (Table 2). High values of standard deviation (SD)
are the result of the presence of a large number of pati-
ents with high serum GGT values. The highest serum
GGT was recorded in the group of patients before ad-
ministration of the antidepressant (926.0 U / L).

The average values of creatine kinase isoenzyme
MB (CK-MB) in depressed patients with alcohol de-
pendence, depending on the administration of sertrali-
ne, are shown in Table 3.

A statistically significant decrease in the value of
CK-MB, i.e. mitigation of the degree of myocardial da-
mage was established on the 20th day of the study after
administration of sertraline (p = 0.032). To investigate
the significance of the difference, Wilcoxon’s rank test
with a sign was used (Table 3).

Table 4 shows descriptive QT interval data for de-
pressed patients with alcohol dependence prior to ad-
ministration of sertraline.

There was no statistically significant correlation
between the length of the QTc interval (prior to the ad-
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Descriptive Statistics

N Minimum Maximum Mean SD
Global QTc Base (ms) 49 375 449 409.29 19.210

Table 4. Length of QTc interval in depressed patients with alcohol dependence

before administration of sertraline (global QTc Base)

Antidepressant
CK-MB (ng/L)

before administration
CK-MB (ng/L)

after administration Sig.
p

Mean SD Mean SD
Sertraline 15.00 4.730 14.47 4.686 0.032

Table 3. Average values of creatine kinase isoenzyme MB (CK-MB) in depressed patients

with alcohol dependence, depending on the administration of sertraline

Table 2. Average values of gamma glutamyl transferase (GGT) in depressed patients

with alcohol dependence, depending on the administration of sertraline

Antidepressant
GGT (U/L)

before administration
GGT (U/L)

after administration Sig.
p

Mean SD Mean SD
Sertraline 115.655 146.2732 91.516 105.8785 < 0.001

Antidepressant
HRSD score

before administration
HRSD score

after administration Sig.
p

Mean SD Mean SD
Sertraline 18.33 7.928 9.71 4.082 < 0.001

*

HRSD: (Hamilton Rating Scale for Depression)
* t test of dependent samples

Table 1. Average values of HRSD score in depressed patients with alcohol dependence,

depending on the administration of sertraline



ministration of sertraline) and the serum GGT values
(alcohol intensity) (p = 0.230), serum CK-MB values
(myocardial damage) (p = 0.869) and HRSD score (in-
tensity of depression) (p = 0.128) (Table 5). The as-
sumptions of the multiple linear models were satisfied:
the normality of residual distribution (Shapiro-Wilk test
p = 0.508), homoscedasticity of residuals (Figure 1), and
the absence of collinearity between independent varia-
bles (high value of the tolerance parameter and the low
value of the variance inflation factor VIF). However,
due to the low eigenvalue of 0.037 and the highest con-
dition index of 9.440, we still tested the correlation bet-
ween independent variables. Since the CK-MB residu-
als deviate from the normal distribution and show a neg-
ative asymmetry (skewness), they are transformed into a
positive asymmetry (gamma distribution) by reflection.
This was taken into account when interpreting the coef-
ficients of the independent variables which have had re-
flected CK-MB (R_CK-MB) for the dependent variable.
The reflection was done in such a way that the CK-MB
empirical value was subtracted from the maximum value
of CK-MB enlarged for one unit (max CK-MB + 1). To
test the significance of the difference, a generalized linear
model of the gamma with long linkand robust estimator
was used. A statistically negative correlation of GGT and
R_CK-MB was ascertained (regression coefficient B =
-0.0014, p < 0.001). That is, higher values of GGT are as-
sociated with higher values of CK-MB i.e. greater de-

gree of damage to the myocardium. HRSD / R_CK-MB
correlation (p = 0.900) and HRSD / GGT correlation (p =
0.980) have not been ascertained.

Table 6 shows descriptive QT interval data for de-
pressed patients with alcohol dependence after admini-
stration of sertraline.

The generalized linear model (subclass gamma
with a log link- robust estimator) was used to test corre-
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Coefficients
a

Model

Unstandardized
Coefficients

Standardized
Coefficients

t
Sig.

p

Collinearity
Statistics

B
Standard

Error
Beta Tolerance VIF

(Constant)
GGT

CK-MB
HRSD score

395.262
0.023
0.099
0.536

11.176
0.019
0.597
0.346

0.179
0.024
0.221

35.366
1.216
0.166
1.549

< 0.001
0.230
0.869
0.128

0.944
0.943
1.000

1.060
1.060
1.000

GGT: gamma glutamyl transferase (U/L)
CK-MB: creatine kinase isoenzyme MB (ng/L)
HRSD: Hamilton Rating Scale for Depression
VIF: variance inflation factor
a. Dependant variable: Global QTc Base (ms)

Table 5. Multiple linear regression model of the dependence of QTc interval length in depressed patients

with alcohol dependence prior to administration of sertraline

Figure 1. Diagram of dissipation of standardized resi-

duals of multiple linear regression model of dependen-

ce of QTc interval length in depressed alcoholic pati-

ents before the application of sertraline. The graph do-

es not show dispersion of residuals to the side (fan out

or fan in), and eo ipso heteroscedasticity

Descriptive Statistics

N Minimum Maximum Mean SD

Global QTc 20
th

Day

(ms)
49 362 483 410.92 27.498

Table 6. Length of QTc interval in depressed patients with alcohol dependence

after administration of sertraline (global QTc on the 20
th

day)



lationof the QTc interval length in depressed patients
with alcohol dependence after administration of sertrali-
ne (in alcoholic abstinence). There was no statistically
significant correlation between the length of QTc inter-
val (after sertraline administration) and serum GGT (al-
cohol intensity) (p = 0.437), serum CK-MB (myocardial
damage) (p = 0.896) and HRSD score (intensity of de-
pression) (p = 0.309) (Table 7). There was no statisti-
cally significant correlation between independent varia-
bles: GGT / R_CK-MB (p = 0.295), HRSD / R_CK-MB
(p = 0.990), and HRSD / GGT (p = 0.502). In thoseca-
ses, a generalized linear model of the gamma with the
log link and robust estimator was also used.

Since there is no statistically significant differen-
ces in patients’ QTc intervals before and after adminis-
tration of sertraline from the normal distribution (diff.
QTc Shapiro-Wilk test: p = 0.182), the t-test of the de-
pendent samples (Paired-Samples T Test) was used.
There was no statistically significant difference in QTc
interval length after sertraline administration (p =
0.735) (Table 8, Figure 2). The average QTc interval
prolongation was 1.633 ms(95% CI = -8.005 ms,
11.270 ms). Therefore, prolongation of the QTc inter-
val length greater than 11.270 ms in depressed patients

with alcohol dependence after administration of sertra-
line can be expected in 2.5% of cases.

DISCUSSION

After administration of sertraline, a statistically
significant decrease in the creatinine kinase value of
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Paired Samples Test

Paired Differences

t df
Sig.
p

(2-tailed)
Mean
(ms)

Std.
Deviation

Std. Error
Mean

95% Confidence Interval
of the Difference

Lower Upper

Global QTc 20th day –
Global QTc base

1.633 33.553 4.793 -8.005 11.270 0.341 48 0.735

Table 8. Significance of difference in length of QTc interval in depressed patients

with alcohol dependence, depending on the administration of sertraline

Parameter Estimates

Parameter B
Standard

Error

95% Wald Confidence Interval Hypothesis Test

Lower Upper
Wald

Chi-Square
df

Sig.
p

(Intercept))
GGT

CK-MB
HRSD score

(Scale)

6.028
0.00006
0.0002

- 0.0019
0.005

a

0.034
0.00007
0.0017
0.0019

5.962
- 0.00008

- 0.003
- 0.006

6.095
0.0002
0.004
0.002

31516.763
0.603
0.017
1.036

1
1
1
1

< 0.001
0.437
0.896
0.309

GGT: gamma glutamyl transferase (U/L)
CK-MB: creatine kinase isoenzyme MB (ng/L)
HRSD: Hamilton Rating Scale for Depression
Dependent variable: Global QTc 20th Day (ms)
Model: (Intercept), GGT, CK-MB, HRSD score
a. Computed Based on the Pearson Chi-Square.

Table 7. Generalized Linear Model of the dependence of the QTc interval length in depressed patients

with alcohol dependence after administration of sertraline (in alcoholic abstinence)

Figure 2. Length of QTc interval in depressed

patients with alcohol dependence depending

on the administration of sertraline



isoenzyme MB (CK-MB) on the 20th day of the study
was observed (p = 0.032) (Table 3). This result would
indicate the cardio-protective effect of sertraline on the
reduction of myocardial damage of depressed patients
with alcohol dependence. It should be kept in mind that
the reduction of myocardial damage may also be due to
the abstinence from alcohol of the patient group exam-
ined in hospital conditions. However, this information
certainly requires further analysis and research.

Given the effect on the QTc interval, Sicouri et
Antzelevitch (9) classify sertraline into a group of
drugs that are poorly associated with torsade de pointes
(TdP) and QTc prolongation (group 4), and venlafaxi-
ne, e.g. in group 2 (drugs for which there are reports
that they are affiliated with TdP, but so far there is no
reliable evidence that they cause TdP). For further clar-
ification, group 1 belongs to drugs that can be claimed
to cause TdP. Authors (10) indicate the safety of the use
of sertraline, and negate their effect on the length of the
QTc interval. They also highlight the safety of sertrali-
ne in patients who have suffered a myocardial infarc-
tion, which could also be explained by the results of
our own study on the reduction of myocardial damage
after administration of sertraline. Wenzel-Seifert et al.
(11) in meta-analysis confirm the occurrence of TdP on
paroxetine and venlafaxine, but not sertraline.
Okayasu et al. (12) using the multiple regression model
indicate the dependence of the prolonged QTc interval
on the sole use of tricyclic antidepressants (amitriptyli-
ne: p < 0.05 and clomipramine: p < 0.01), on the useof
the same drugs in the combination with antipsychotic
drugs (p < 0.05), and with the older age and female pa-
tients (p < 0.01). Sertraline and paroxetine in that study
did not show a statistically significant influence on the
length of the QTc interval. In the study of Sala et al.
(13) antidepressants (sertraline, paroxetine, venlafaxi-
ne) in combination with antipsychotic drugs prolonged
QTc interval (Fisher Exact Text, p < 0.05), but the mo-
notherapy of antipsychotics did not. The limitation of
that study is a small number of subjects (19 women in
both groups) and the use of the other antidepressants in
combination with antipsychotic drugs, which nevert-
heless do affect the length of QTc (other SSRIs e.g. ci-
talopram, tricyclic clomipramine) (12, 14).

We see (from the presented literature) that sertalin
is not associated with a significant prolongation of the
QTc interval, that is, this effect is at least smaller than
with other antidepressants from the SSRI group or tri-
cyclics. Significant prolongation of the QTc interval
occurs when sertraline is used in combination with ot-
her drugs known to prolong the QTc interval so that the
isolated effect of sertraline remains unclear. The pro-
longation of the QTc interval is also due to poisoning
or over dosage with sertraline. Thus PatanP et al. (15)

cite TdP in a female person (72 years old) due to the use
of sertraline in combination with digoxin, sotalol, and
acenocoumarin. Boer et al. (16) present the case of pro-
longation of QTc interval after suicide over dosage
with sertraline (2250 mg), diazepam (200 mg) and te-
mazepam (400 mg). The QTc interval was 525 ms. Ho-
ehns et al. (17) cite an example of a sudden death of a
patient (26 years old), with symptoms of paranoid schi-
zophrenia, obsessive-compulsive disorder, major de-
pression, sleep apnea syndrome and akathisia. Patient
therapy included clozapine 100 mg twice daily (ther-
apy started four years before death), risperidone 3 mg
twice daily, sertraline 200 mg once daily, atenolol 50
mg twice daily, and lorazepam 0.5 mg four times daily.
The authors assume that the cause of death is clozapi-
ne-induced cardiomyopathy (which is confirmed by an
autopsy finding) or clozapine and / or sertraline-indu-
ced arrhythmia.

There are also studies that say the opposite, that
higher doses of sertraline have not been associated by
significant QTc interval changes. Barbey et Roose in
meta-analysis (18) indicate a much lesser toxicity of
SSRI antidepressant to an ECG finding in isolated poi-
soning compared to tricyclic antidepressants. It is inter-
esting that poisoning with thirty times higher doses than
the usual therapeutic daily dose was not accompanied
by more pronounced symptoms. However, what these
authors did not emphasize, and should bear in mind, is
the pharmacokinetic properties of the drugs (e.g., time
of absorption), as well as the implementation of early
therapeutic poisoning measures that can explain the mil-
der symptomatology of high-dose SSRIs. In combina-
tion with alcohol and other medicaments, the toxicity of
these drugs increases significantly. Alderman (19) also
excludes significant effects of sertraline on the length of
the QTc interval in case of overdose. High doses of ser-
traline (200 mg) in combination with pimozide and cisa-
pride did not cause QTc interval prolongation, although
these drugs do prolong the QTc interval. The limitation
of that study would be a small sample (fifteen patients in
both examined groups).

Unlike the previous ones, in our study we exami-
ned the isolated effect of sertraline on the length of the
QTc interval in the population of patients with alcohol
dependence, for which data in the literature are miss-
ing. We also emphasize that the results refer to the ther-
apy doses of sertraline that are recommended by the
manufacturer (50 mg, 1.0.0). In our study for the con-
trol of alcohol abstinence syndrome, bromazepam was
used, for which no effects were confirmed to prolong
the QTc interval (20). Although the examined patients
are susceptible to the effects of drugs that prolong the
QTc interval, either due to the direct effects of alcohol,
liver damage, or concomitantdepression, no statisti-
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cally significant difference in the QTc interval was ob-
served after sertraline administration (p = 0.735) in our
study (Table 8, Figure 2). An average prolongation of
the QTc interval of 1.633 ms was observed (95% CI =
-8.005 ms, 11.270 ms).

CONCLUSION

Higher serum gamma glutamyl transferase (GGT)
concentrations (as a parameter that reflects the inten-
sity of alcoholism) were statistically significantly asso-
ciated with the higher creatine kinase isoenzyme MB
(CK-MB) values, i.e. with the degree of damage to the
myocardium. In depressed patients with alcohol de-
pendence, after the administration of sertraline, a dec-
rease in CK-MB was observed, what certainly requires
further analysis and research. In our study a statistical
probability of 2.5% indicates that the QTc interval pro-
longation will be greater than 11.270 ms after adminis-

tration of sertraline in the depressed patients with alco-
hol dependence.

Abbreviations

GGT — gamma glutamyl transferase
CK-MB — creatine kinase isoenzyme MB
HRSD — Hamilton Rating Scale for Depression
SD — standard deviation
VIF — variance inflation factor
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ANALIZA DEJSTVA ANTIDEPRESIVNOG LEKA SERTRALINA

NA DU@INU QT INTERVALA KOD DEPRESIVNIH PACIJENATA

SA ALKOHOLNOM ZAVISNO[]U
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Uvod i Cilj: Depresija u psihijatriji pokriva veliko
podru~je mentalne patologije i predstavlja jedan od
najslo`enijih problema savremene medicine sa {irokim
implikacijama na op{te zdravlje pojedinca i na proble-
me dru{tva u celini. Depresija je i ~est pratilac alkohol-
ne zavisnosti. Cilj ovog istra`ivanja je bio da se istra`i
dejstvo antidepresivnog leka sertralina na du`inu QT
intervala depresivnih pacijenata sa alkoholnom zavi-
sno{}u. Bolesnici i metode: Ovim istra`ivanjem obu-
hva}eni su pacijenti mu{kog pola (stariji od 18 godi-
na), oboleli od alkoholne bolesti kod kojih je na po~et-
ku hospitalizacije na osnovu DSM-IV (Diagnostic and
statistical manual of mental disorders) kriterijuma i po-
zitivne Hamiltonove skale za procenu depresije
(HRSD) dijagnostikovana depresija tj. depresivni po-
reme}aj. Studija je obuhvatila 49 pacijenata mu{kog
pola kod kojih je ordiniran antidepresiv sertralin to-
kom 20 dana. U na{oj studiji globalni QTc interval
(12-odvodni) odre|ivan je automatski primenom EKG

aparata proizvo|a~a i tipa “Schiller Cardiovit AT-1”
koji koristi “SCHILLER ECG Measurement and Inter-
pretation Software for Children and Adult ECGs”. Iz-
merene/empirijske vrednosti podataka statisti~ki su
obra|ivane u SPSS 16.0 programskom paketu za Win-
dows. Kori{}ene su metode deskriptivne statistike i
metode statisti~kog testiranja hipoteza. Rezultati:
Iako se radi o populaciji pacijenata osetljivoj na dej-
stvo lekova koji produ`uju QTc interval, bilo zbog di-
rektnog dejstva alkohola, o{te}enja jetre ili intenziteta
depresije, nije utvr|ena statisti~ki zna~ajna razlika u
du`ini QTc intervala nakon ordiniranja sertralina (p =
0.735). Uo~eno je prose~no produ`enje QTc intervala
od 1.633 ms (95% CI = -8.005 ms, 11.270 ms). Zaklju-
~ak. Na{a studija nije ukazala da antidepresivni lek ser-
tralin uti~e statisti~ki zna~ajno na produ`enje QT inter-
vala depresivnih pacijenata sa alkoholnom zavisno{}u.

Klju~ne re~i: alkoholna zavisnost, depresija, ko-
morbiditet, QT interval, sertralin.
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Abstract: Introduction: Anterior cruciate liga-
ment (ACL) injuries are the most common type of injury
among knee ligament injuries. Despite the high success
rates at ligament reconstruction with arthroscopic tech-
niques, efforts for choosing the best grafts and fixation
materials and appropriate post-operative rehabilitation
are still ongoing. Materials and Methods: Between Ja-
nuary 2007 and December 2010, 105 patients who un-
derwent arthroscopic anterior cruciate ligament recon-
struction using autogenous hamstring tendons were in-
cluded in our study. The mean follow-up time was 16.3
months (7-46 months). The patients were evaluated ac-
cording to physical examination findings like Lachman
tests, Pivot-Shift, anterior drawer tests, thigh circumfer-
ence measurement and clinical scores like Lysholm,
IKDC score and VAS scores. Results: All patients un-
derwent arthroscopy using standard arthroscopy portals.
The residues of the ACL were cleaned and notchplasty
was performed, and the semitendinosus and grasilis ten-
dons were placed with transtibial technique in accordan-
ce with the trace of the natural ACL.

Preoperatively, the Lysholm score was 56.16 ±
17.4 and postoperatively, the score was 90.16 ± 6.6 and
the result was statistically significant. Lachman was
found to be 86.7% negative, pivot shift was 100% neg-
ative and the anterior drawer test was 95.2% negative.
Preoperative VAS was 6.28 ± 1.9 and postoperative
VAS was 3.41 ± 1.2. According to the IKDC score,
4,8% of the patients were A, 41% B, 41,9% C and
12,4% D groups, 54,8% of the patients in the postoper-
ative evaluation. A, 36.2% B, 8.6% C and 1% D gro-
ups. 12% of the patients felt numbness around the graft
site. No other complication was observed. Conclu-
sion: When ACL surgery with hamstring tendons is
performed with appropriate surgical technique, satis-
factory results are obtained. Anterior knee pain and pa-

tella-related complications are frequently seen at patel-
lar tendon grafts. This problem can be a reason for the
preference of hamstring tendons in ACL repairs.

Key words: anterior cruciate ligament; reconstruc-
tion; hamstring; rehabilitation.

INTRODUCTION

The number of knee-related injuries are increas-
ing nowadays due to the increase in sports awareness.
Anterior cruciate ligament (ACL) injuries are the most
common type of injury among knee ligament injuries.
The efforts to make the diagnosis goes back to the
years before Christ in the historical development. Until
today’s modern techniques many different surgical
methods which began in the 1800’s has been used in
this type of injury.

Despite the high success rates at ligament recon-
struction with arthroscopic techniques, efforts to achie-
ve better understanding the etiological factors, choos-
ing the best grafts and fixation materials and appropria-
te post-operative rehabilitation are still ongoing.

In this study, we aimed to evaluate the results of an-
terior cruciate ligament reconstruction with hamstring
autogenous grafts according to the current literature.

MATERIAL AND METHODS

Between January 2007 and December 2010, a to-
tal of 112 patients underwent anterior cruciate ligament
reconstruction. 7 patients were reconstructed with allo-
grafts and other 105 patients underwent arthroscopic
anterior cruciate ligament reconstruction with auto-
graft hamstring tendons. 105 patients with autogenous
hamstring tendon graft were included in our study.

An informed consent form was signed by all pati-
ents. All patients included in the study were treated
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with endo-button method. 96.8% of the patients were
male and 3.2% were female. 61% of the knees were
right and 39% were left. The mean age was 28.76 ± 6,3
(16-43) years. The period between the anterior cruciate
ligament injury and surgery was 13.3 ± 8.2 months (15
days-48 months). In the etiology of ACL, non-contact
injuries were found to be 54.2%, contact injuries were
41%, and at 4.8 % of the patients the etiology was not
fully demonstrated.

The diagnosis was made with physical examinati-
on findings and radiological evaluation in all patients.
Lachman and Pivot-shift tests were performed on
physical examination (Table 1). Direct radiography
and magnetic resonance imaging were taken. The
mean follow-up was 16.3 months (7-46 months).

Surgical Technique

All patients were given 1 g cefazolin intraveno-
usly for infection prophylaxis one hour before the ope-
ration. Patients were re-examined under anesthesia and
clinical diagnosis was confirmed. Standard anterolate-
ral, anteromedial portals were used. ACL and posterior
cruciate ligament were examined. It was confirmed by
the probe that the ACL was injured. ACL residues were
removed with shaver. The femoral attachment of the
ACL was revealed by making notchplasty. Then, ar-
throscopic procedure was interrupted, and grafting was
started.

3 to 4 cm longitudinal incision was made from 1
cm medial of the tuberositas tibia and 3 to 4 cm below
the medial joint space- gracilis tendon were palpa-
ted-to get hamstring autograft. Sartorial fascia was re-
ached and cut. The sartorius tendon was located at the
forefront under the sartorius fascia. Semitendinosus
and gracilis tendons were followed from distal to prox-
imal. Semitendinosus and the gracilis tendons were se-
parated from the surrounding tissues and cut from the
adhesion sites. Both tendons were sutured and marked.
The tendon was passed through the tendon scraper and
held with Kocher pens then the stripper was advanced
with repetitive maneuvers until the tendon was pulled

out. The long and thick tendon is placed outside, and
the two tendons are intertwined and attached to each
other with 2/0 rapid vicryl. Krackow sutures were
thrown using ethibond from approximately 2/3-part of
each end when the tendons were stretched with the spe-
cial stretching apparatus. A guide wire was sent from
the anteromedial portal when 55° adjusted tibial guide
was located to the end of lateral meniscus posterior
horn and 7 mm anterior of the ACL attachment. The ti-
bial tunnel was opened over the guide tibial wire taking
care of the thickness of the graft. For femoral tunnel,
when knee was at 90° flexion, femoral aimer with a di-
ameter appropriate to graft thickness was placed to po-
sterior cortex of the intercondylar notch for right knee
11 clockwise and for left knee 1 clockwise with transti-
bial technique. The guide wire sent through the aimer
was removed from the femoral anterior cortex. The
knee was kept constant at 90° flexion to prevent dama-
ge to the guide wire. Femoral drill was sent over the gu-
ide wire according to the length of the graft desired to
remain in the tunnel (average 25-35 mm). The endo-
button drill was then advanced until the femoral anteri-
or cortex was passed. The length of the endobutton tun-
nel was subtracted from the length of the femoral tun-
nel length and 5 mm endobutton length added to calcu-
late appropriate endobutton size to be used. Endobut-
ton free ends with attached graft were pushed through
the hole in the back of the guide wire. The guide wire
was pulled from the anterior cortex of the femur to al-
low the graft to enter the femoral tunnel. Four endobut-
ton threads (2 in 2 different colors) were taken together
with the guide wire from the femoral anterior cortex
and the endobutton was placed in the femoral anterior
cortex. Fixation was checked by pulling the graft from
the tibial side. An interference screw and/or biodegrad-
able screw were used for the tibial fixation. The knee
was fixed to the tibia with interference screw while the
knee was flexed 20°. Jones bandage was applied to the
knee in full extension. After the operation, continuous
ice was applied to the knee and 24 hours later the drain
was pulled. Quadriceps exercises and exercises with
CPM device were started in early period.

RESULTS

Medial meniscus rupture at 26 patients (24.8%),
at 18 patients (17.1%) lateral meniscus and at 5 pati-
ents (4.8%) concomitant medial and lateral meniscus
tears was observed and therefore partial meniscectomy
was performed. There was chondral lesion in femoral
medial condyle at 8 patients (7,6%).

The upper pole of the thigh was measured from the
proximal 15 cm of the patella upper pole and compared
with the postoperative third month measurements. T-test
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Table 1. Preoperative physical examination results

PRE-OP SCORE PERCENT

LACHMAN
+1
+2
+3

% 72,4
% 22,9
% 2,9

PIVOT-SHIFT
Positive

Negative

% 94,3

% 5,7

ANTERIOR DRAWER
+1

+2
+3

% 85,7

% 13,3
% 1



was performed for the evaluation of thigh circumference
measurement which was evaluated as a dependent gro-
up that conforms to the normal distribution. The mean
preoperative thigh circumference was 45.37 cm and the
post op thigh circumference was 43.35 cm. This result
was statistically significant (p < 0.001).

The mean follow-up was 16.3 months (7-46
months). Lysholm and IKDC scoring were performed at
3-6 and 12 months. Lysholm scores in two dependent
groups that did not conform to normal distribution were
evaluated according to Wilcoxon test., Lysholm score
was 56.16 ± 17.4 preoperatively and the postoperative
score was 90.16 ± 6.6 and the result was statistically sig-
nificant (p < 0.001). Pre- and postoperative VAS (Visual
Analogue Scale) were performed. Preoperative VAS was
6.28 ± 1.9 and postoperative VAS was 3.41 ± 1.2. Lac-
hman, Pivot-shift and Forward Drawer tests were perfor-
med at 3-6 and 12 months postoperatively. The results of
the patients were evaluated statistically according to the
results of the 12th month (Table 2). According to the In-
ternational Knee Documentation Committee Evaluation
Form (IKDC), 4,8% of the patients were included in the
A group, 41 % B group, 41,9 % C group and 12,4% D
groups. At postoperative evaluation (when the results of
the 12th month of all patients were evaluated to ensure
standardization), 54.3% of the patients were in A group,
36.2% B group, 8.6% C group and 1% D groups (Table 3).

DISCUSSION

The ACLlesion is the most common ligament injury
among sports-related knee ligament injuries (1). The
ACL injury mechanism may be sports-related or trauma-
tic. Sports-related causes are also referred as non-contact

injuries. In our study, the rate of non-contact injuries was
54.3% and the traumatic injuries was 41%.

There are still controversial issues in ACL surgery
that have not been fully resolved. Discussion on the
graft to be used in ACL reconstruction is ongoing. The
ideal graft to be used should be easily accessible and
easy to take, must be similar to natural ligament, and be
able to allow aggressive rehabilitation. The graft sho-
uld rapidly gain anatomical characteristics, should not
cause morbidity in the donor field, should not cause di-
sease transition or immune response. It should also not
be expensive (2).

The graft is characterized by two anatomical fea-
tures: Strength and stiffness. The strength of the graft
should be equal to or greater than the natural ACL
strength. The most commonly used autografts in ACL
surgery are hamstring tendons and bone-patellar ten-
don-bone (BPB) grafts. Noyes et al in their study on
BPB graft showed that the 14mm wide graft’s strong
was 164% of normal ACL, and 10 mm B graft’ s strong
was 107% of normal ACL strength. In the same study,
they have reported that a single semitendinosus-free
graft’s (ST) strong was 70% of normal ACL, single
gracilis grafts’ strong (G) was 50% of normal ACL, do-
uble ST/G graft’s strong was 250% of normal ACL of
and quadriceps-patellar retinaculum-patellar tendon
graft’s strong (QT) was 14-21% of normal ACL repor-
ted 14-21% strength (3, 4).

Another feature of the graft is its stiffness. Insuffici-
ency occurs early in hard grafts and late in soft grafts due
to excess energy absorption. Therefore, the stiffness of
the graft is important. While BPB is 3-fold harder than
normal ACL, ST/G stiffness is equal to normal ACL(4).

Because of their high strength and stiffness and bet-
ter fixation of bone-bone fixation, BPB grafts were pre-
ferred in ACL reconstructions. However, the disadvanta-
ges of this grafts are the problems such as anterior knee
pain, patellar fracture, patellofemoral crepitation, numb-
ness because of damage to infrapatellar branch of the sap-
henous nerve and loss of quadriceps strength (5). Since
the strength and stiffness of the hamstring tendons were
less than the normal ACL, this problem was prevented by
forming a quadruple hamstring graft from these tendons.

In hamstring grafts donor site morbidity is less
than patellar tendon grafts. Neuromas due to damage to
the infrapatellar branch of the saphenous nerve are less
common during hamstring graft harvesting. (6).

An interesting fact about the hamstring tendons is that
they continue regeneration after the harvesting of these
tendons.Ferretti et al. (7) showed in their study radiological
signs of fibrous bands began to form in the remaining ten-
don path after removal of semitendinosus tendon.

In recent years, fixation of grafts to allow early reha-
bilitation of patients gained importance. The most com-
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Table 2. The results of the patients were evaluated

statistically according to the results of the 12th month

POSTOPERATIVE SCORE PERCENTAGE

LACHMAN
Negative

+1
+2

% 86,7
% 12,4

% 1

PIVOT-SHIFT Negative % 100

ANTERIOR
DRAWER

Negative

+1

% 95,2

% 4,8

Table 3. IKDC scoring were performed at12 months



monly used fixation device for hamstring tendon fixation
is endobutton. It has been shown that the endobutton fixa-
tion force is stronger than the interference screw. Endo-
button transfers the force through the graft to the lateral
cortex of the femur. The durability and survival of graft is
so prolonged. However, due to the fact that the fixation is
far from the joint, there are studies indicate that the endo-
button does not prevent the piston movement in the tun-
nel and may eventually cause tunnel expansion (8, 9, 10).

The effects ofusing hamstring tendons on knee fle-
xion or internal rotation are still a matter of debate.
Hamstring tendons are the primary flexor of the knee
andat the same time responsible for the internal rotation
of the tibia. Some studies have stated that there is no
hamstring weakness in the long term (11), but some stu-
dies have reportedmild hamstring weakness (12, 13).

Hamstring muscle weakness causes 2 problems.
Hamstring muscle weakness first makes rehabilitation
difficult after ACL reconstruction.In most rehabilita-
tion programs, hamstring muscles have early and ag-
gressive hamstring strengthening due to the synergistic
study with ACL (14) in providing anterior knee stabil-
ity. Secondly, weakness of hamstring muscles adver-
sely affects athletic performance.

In a study to demonstrate the limitation of motion af-
ter the use of hamstring graft (15), postural stability with
Biodex Balance system and flexion, extension, internal
rotation and external rotation moment indexes and isoki-
netic extension/flexion moment measurements with
Cybex dynamometer were performed. Measurements
show that flexion-extension and internal rotation-external
rotation forces are reduced in the operated extremity at
the postoperative 1st year. This result demonstrates the
importance of early and aggressive hamstring strengthen-
ing in the postoperative rehabilitation program in patients
undergoing reconstruction with hamstring tendon.

There is still controversy about the time of ACL
reconstructions. There is a risk of arthrofibrosis in acu-
te reconstructions. Shelbourne (16) reported the rate of
arthrofibrosis as 17% when reconstructed in the first
three weeks after injury.On the other hand, this rate
was 4% for those who were operated after three weeks.
The rate of arthrofibrosis was decreased from 7% to
0.5% with the accelerated rehabilitation program. Wai-
ting for the decrease of the edema and patient’s regain
mobilityand starting rehabilitation before surgery and
reconstruction in the subacute period (4-6 weeks) is re-
commended (17). In addition, additional meniscus in-
juries and chondral damage have been reported in
chronic repairs. In our study, the time between the pati-
ent’s ACL rupture time and operation time was found
as 13.3 ± 8.2 months (15 days-48 months).

Proper rehabilitation program after ACL recon-
struction is one of the most important steps of treat-

ment. This step directly affects the success of surgery.
According to the literature results, the average time to
return to active sport is 6 months (18). It was stated that
early initiation of range of motion(ROM) exercises in
early post-operative period and post-operative early
mobilization positively affected rehabilitation and pre-
vented quadriceps atrophy (18). We started passive
ROM exercises with CPM after removing the drain and
Jones bandage for our patients.

Debates on the post-surgery brace usingis also con-
tinuing. In a study conducted on healthy ACL volunte-
ers using various brands of brace, none of the braces did
not prevent any strain on the ACL in the normal activiti-
es of the knee but inhibited the anterior movement of the
tibia at high forces and challenging movements (18).
Chadwick et al. (19) reported that the use of a brace after
the reconstruction using hamstring tendons did not alter
clinical outcomes. In a study performed by Beynnon et
al. (20) at patients with an ACL lesion and reconstructed
ACL lesion, it has been shown that brace contributes to
the development of knee proprioception. We applied
brace for 6 weeks to the patients in our study.

CONCLUSION

As a result, if the ACL surgery using hamstring
tendons is performed with appropriate surgical techni-
que, satisfactory results may be obtained. The reason
for the selection of hamstring tendons at ACL recon-
structionsmay be the high incidence of knee pain and
patellar complications at BPB grafts.
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REZULTATI REKONSTRUKCIJE PREDNJEG UKR[TENOG LIGAMENTA

KOLENA UZ UPOTREBU AUTOGENE TETIVE
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Uvod: Povrede prednjeg ukr{tenog ligamenta ko-
lena (ACL) su naj~e{}e me|u povredama tetiva kolena.
Uprkos visokoj stopi uspe{nosti u rekonstrukciji pomo-
}u artroskopskih tehnika, problemi oko odabira najbo-
ljeg grafta i fiksacionog materijala, kao i adekvatne po-
stoperativne rehabilitacije i dalje postoje. Materijal i
metode: Izme|u januara 2007. i decembra 2010. godine
izvedena je studija u kojoj je uklju~eno 105 pacijenata
koji su podvrgnuti artroskopskoj rekonstrukciji pred-
njeg ukr{tenog ligamenta koriste}i autogene delove teti-
va. Prose~na du`ina pra}enja bila je 16,3 meseca (7-46
meseci). Pacijenti su bili evaluirani na osnovu fizikal-
nog pregleda pomo}u slede}ih proba: Lahmanov test,
Pivot-[ift, test prednje fioke, kao i pomo}u merenja cir-
kumferencije butine i kori{}enjem klini~kog skora kao
{to je Lysholm, IKDC skor i VAS skor. Rezultati: Svi
pacijenti su podvrgnuti artroskopiji koriste}i standardne
artroskopske portove. Ostaci ACL su uklonjeni i izvede-
na je notch-plastika, a tetive semitendineusa i gracilisa
su postavljene koriste}i transtibijalnu tehniku u skladu
sa prirodnom anatomskom pozicijom ACL. Preopera-

tivno, Lisholm skor bio je 56,16 ± 17,4 , a postoperativ-
no iznosio je 90,16 ± 6,6. Pore|enje ove dve vrednosti
pokazalo je statisti~ku zna~ajnost. Lahman je bio u
86,7% slu~ajeva negatvan, pivot {ift test je bio negati-
van u 100% slu~ajeva, a test prednje fioke bio je u
92,5% slu~ajeva negativan. Preoperativni VAS bio je
6,28 ± 1,9, a postoperativni VAS bio je 3,41 ± 1,2. Pre-
ma IKDC skoru, 4,8% pacijenata bilo je tip A, 41% tip
B, 41,9% tip C i 12,4% tip D; 54,8% pacijenata je u po-
stoperativnoj proceni A, 36.2% B, 8.6% C i 1% D grupa.
12% pacijenata ose}alo je utrnulost u predelu grafta. Ni-
jedna druga komplikacija nije prime}ena. Zaklju~ak:
Kada se primeni odgovaraju}a hirur{ka tehnika uz po-
mo} autogenih delova tetiva kod pacijenata obolelih od
ACL, zadovoljavaju}i rezultati se dobijaju. Bolovi u
predelu prednje strane kolena, kao i komplikacije veza-
ne za ~a{icu se ~esto vi|aju kod patelarnog tetivnog
grafta. Ovaj problem mo`e da predstavlja razlog zbog
kojeg se preferiraju autogeni delovi tetiva ACL.

Klju~ne re~i: prednji ukr{teni ligament, rekon-
strukcija, rehabilitacija.
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Abstract: Objective: We aimed to investigate the
relationship between trauma severity and platelet indices
(PI) and white blood cell (WBC) count to identify trau-
matic brain injury (TBI) in children with minor head trau-
ma (MHT). Materials and methods: This prospective
study included children with acute isolated MHT who
underwent head computed tomography (CT) based on
Pediatric Emergency Care Research Network (PECARN)
criteria. Mean platelet volume (MPV), platelet distribu-
tion width (PDW), MPV to platelet ratio (MPV/PL),
MPV to white blood cell ratio (MPV/WBC), and MPV to
Neutrophil ratio (MPV/Neu) were evaluated.

Results: 86 children with MHT and 245 controls
were included the study. WBC, Neu count, MPV,
MPV/WBC, MPV/Neu and MPV/PI ratios were statisti-
cally different among patients with abnormal CT, pati-
ents with normal CT and healthy controls (p < 0.05). For
predicting abbreviated injury score (AIS) > 1, the AUC
values of WBC, neutrophil, MPV/WBC and MPV/Neu
were 0.746, 0.739, 0.726 and 0.724, respectively.

Conclusion: In children with MHT who under-
went CT, WBC, Neu counts, MPV/WBC and MPV/Neu
ratios may be helpful for predicting the severity of trau-
ma in pediatric emergency department.

Key words: children; complete blood count; head
trauma; intracranial injury.

INTRODUCTION

Isolated minor head trauma (MHT) is a common
cause of presentation at the paediatric emergency ro-
om, and includes the majority of all head trauma pati-
ents admitted to the paediatric emergency service. The
most important mission of the clinician in the manage-
ment of patients with MHT is to detect serious trauma-

tic brain injury (TBI), which is estimated to represent
one-third of all injury-related deaths (1). The most ap-
propriate imaging technique for diagnosing TBI is
head computed tomography (CT). Significant TBI is
detected in < 1% of patients with MHT (1). In clinical
practice we use The Paediatric Emergency Care Ap-
plied Research Network (PECARN) validated rule to
identify children with MHT at very low risk for signifi-
cant TBI without a head CT scan (2). Nevertheless, pa-
ediatric emergency physicians frequently face difficul-
ties making a decision due to exaggerated concerns and
insistent attitudes of parents, and usually disagree with
neurosurgeons about requests for control head CT
scans to detect possible TBI. While an unnecessary CT
scan can lead to excessive radiation exposure and
costs, bypassing a CT scan despite the insistence of the
family may result in missing TBI.

Trauma acts as the trigger for a cascade of he-
modynamic, metabolic, neuroendocrine, and immune
responses leading to secondary tissue damage (3). Pla-
telets, neutrophils, and lymphocytes are markers that
reflect the inflammatory response which is required for
subsequent restoration of homeostasis (4). Platelet co-
unt and platelet function are predictors of mortality,
and the latter also contributes to detrimental cerebral
bleeding in TBI (5, 6). The platelet volume indices
(PVI) including mean platelet volume (MPV) and pla-
telet distribution width (PDW) reflect the average size
of platelets in the blood and correlate with platelet acti-
vity and function (7). These are parameters that can be
derived inexpensively from a complete blood count
(CBC). PVI and MPV have potential clinical utility,
particularly in haematology and cardiovascular medi-
cine (8, 9, 10). Until now, the diagnostic performance
of MPV, WBC, and platelet count for determining trau-
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ma severity and to identify TBI in patients with MHT
have been investigated in few adult clinical studies (11,
12, 13).

To the best of our knowledge, no study has investi-
gated CBC parameters in children with MHT; thus, we
determined whether PVI and WBC count could be used
as predictors of TBI in those patients. We researched
how neutrophils, lymphocytes, platelets, and the PVI
derived from a CBC result in changes in children with
MHT; and if these parameters are useful to predict TBI.

MATERIAL AND METHODS

This prospective study was performed in patients
with MHT who were admitted to the paediatric emer-
gency and trauma centre of our university hospital bet-
ween March and July 2017 with approval of the Ethical
Committee of Katip Çelebi University. Patients with
MHT were characterized as having a Glascow Coma
Score (GCS) of 14 or 15, no abnormal findings on a ne-
urological examination, and no signs of basilar skull
fracture such as hemotympanum, oto- or rhinorrhoea,
or a periocular or posterior auricular hematoma. The
management of all patients and the head CT scan requi-
rements were determined according to the PECARN
guidelines. Unenhanced CT scans were performed on a
16-slice MX16 (Philips Medical Systems, Best, Neth-
erlands) scanner with 1.5 mm slices of the cranial base
and 2.5 mm for the brain parenchyma. Blood samples
were drawn from every patient meeting the study crite-
ria and who were willing to participate in the study wit-
hin 10 min after they arrived in the emergency room.
All head CT scans were evaluated by a neurosurgeon
and a radiologist. The presence of a skull fracture (line-
ar or depressed), acute epidural, subdural or pa-
renchymal hematomas, subarachnoid haemorrhage,
concussion, and cerebral oedema were considered pos-
itive CT results. Severe trauma was defined clinically
by any of the following: admission to a ward for at least
48 h, admission to a paediatric intensive care unit (PI-
CU), patients needing intubation, increased intracra-
nial pressure treatment, transfusion, and exitus. Intrac-
ranial injury in a CT-positive patient was assessed us-
ing the abbreviated injury score (AIS, 2005) and ran-
ked on a scale of 1 to 6, with 1 being minor and 6 being
non survivable injury. The patient clinical and demo-
graphic characteristics (age, sex, vomiting, duration of
loss of consciousness, presence of seizure or focal neu-
rological deficit, presence of scalp hematoma and size,
mechanism of trauma, and short outcome) were recor-
ded. Patients whose GCS was < 14; those who had
multiple trauma, penetrating injuries, anaemia, chronic
disease, acute or chronic infection, bleeding diathesis,
soft tissue injury; and patients who were admitted 24 h

after trauma were not included in the study. Eventually,
86 children with acute isolated MHT who underwent a
head CT scan and presented to the paediatric emer-
gency room were included in the study. The control
group consisted of 245 healthy children who had no
trauma, no soft tissue injury, and no infection history
during the 3 months before admission for a CBC exam.
Written informed consent was obtained from the guar-
dians of each patient before blood was taken.

CBCs were performed using a Coulter analyser
(LH-780; Beckman Coulter, Brea, CA, USA) with the
impedance method (intra-assay variation coefficient
1.6%, interassay variation coefficient 1.65%), which
was routinely checked every month in the central labo-
ratory of our hospital. Standard tubes with a constant
amount of K3-EDTA were used. Blood samples of each
patient were examined within 15 min to avoid any pos-
sible variation in the PVI. The PVI included MPV,
PDW, and plateletcrit. Furthermore, we examined other
platelet indices calculated based on CBC: MPV/plate-
lets (MPV/PL), MPV/WBC (MPV/W), and MPV/Neu
(MPV/N).

The statistical analyses were performed with SPSS
for Windows software (SPSS Inc., Chicago, IL, USA).
Quantitative data are presented as median with interqu-
artile range. The Kruskal–Wallis test was used to evalu-
ate the differences between study groups (head CT-posi-
tive and CT-negative) and healthy group for continuous
variables. Differences in the means of continuous varia-
bles between groups (head CT-positive and head CT-ne-
gative) were analysed with the Mann–Whitney U-test.
Differences in categorical variables were analysed with
the chi-square test. Spearman’s correlation test was used
to assess the associations between laboratory parame-
ters and the AIS score. The predictive ability of the labo-
ratory data for the trauma severity was evaluated with
receiver operating characteristic analyses. A p-value <
0.05 was considered statistically significant.

RESULTS

Of the 86 patients with MHT who underwent a
head CT scan based on the PECARN criteria, 27 fema-
les (31.7%) and 59 males (68.6%) were included in the
study. The median age of the patients with MHT was 3
years (1 month to 17 years). The median age of the con-
trol group was 6 years (1 month to 17 years) (p > 0.05).
A total of 8 patients (9.3%) were injured by in-car acci-
dents, 2 (2.3%) were injured by out-of-car accidents,
26 (30.2%) were injured by falling from a height, 1
(1.1%) was injured by a motor vehicle accident, and 49
(56.9%) were injured by low-energy impact. Sixty pa-
tients (69.7%) were discharged after emergency servi-
ce observation, and eighteen (20.9%) were admitted to
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the neurosurgery clinic after initial treatment. Five pa-
tients (5.8%) included in the study were in need of sur-
gery, three patients (3.4%) were in need of the PICU,
and no patients died.

The evaluation of the head CT scans showed that
36 patients (41.9%) had brain pathologies including
skull fractures, whereas the head CT scans of 50 patients
(58.1%) were normal. Among the head CT scan-positi-
ve group, 20 had isolated skull fractures, 18 of which
were linear and 2 that were depressed fractures. Thirteen
patients (15.1%) had intracranial haemorrhages (subdu-
ral or epidural hematomas). Of these patients, six had a
linear skull fracture and one had a depressed skull frac-
ture. Three of the patients (3.5%) had contusions with a
linear skull fracture on a head CT scan. The clinical and
demographic characteristics of the patients are shown in
Table 1.

When we divided the cases into three groups ba-
sed on the presence or absence on head CT scans and
the control group, we found that WBC, Neu, MPV,
MPV/PL, MPV/W, and MPV/N were significant varia-
bles (Table 2).

The WBC and Neu values increased progressively
from the healthy controls (8.5/L and 3.3/L) to head
CT-negative patients with MHT (10.4/L and 4.7/L), and
further to patients with a head CT-positive scan (12.2/L
and 7.1/L; p < 0.01). The MPV/W and MPV/N values
decreased progressively from the healthy controls (1
and 2.5) to head CT-negative patients (0.74 and 1.5),
and further to head CT-positive patients (0.64 and 1.16;
p < 0.01) (Table 2). Significant differences were obser-
ved between patients who had clinically severe trauma
and AIS scores � 2 and those with no severe trauma and
AIS scores < 2 in terms of WBC, Neu, MPV/W, and
WBC/N (Table 3).

A negative correlation was detected between the AIS
score and MPV/W (r = –0.282; p < 0.05) and MPV/N (r =
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Study group (min-max)
Control group

(min-max))
p

Age (years) 3 (1-7) 6 (1-7) ,439
Sex (n) (female/male) 27/59 69/186

CT + CT -
WBC (/I) 12.2 (9.7-18.7) 10.4 (8.5- 12,4) 8,5 ( 7.1-10,9) < 0,001

a,b,c

Neu (/I) 7.1 (4.4-14.6) 4,7 (2.9-6,3) 3.3 (2.5-4.4.7) < 0,001
a,b,c

Plt (x10-
3
) 293 (237-393) 312.5 (257.5- 383.7) 290 (233.2-233.2) 0,440

PDW 16.4 (16.3-16.7) 16.4 (16,1-16.7) 16.5 (16.1-17) 0,607
Pct ,25 (,20-,29) ,24 (,20-,29) ,24 (,20-,29) 0,855
MPV (fl) 7.7 (7.3-8.6) 7.6 (7.2-8.1) 8.4 (8.1-9.) < 0,001

a,b,c

MPV/WBC ,64 (,42-,85) ,74 (,62-,86) 1 (,78-1,2) < 0,001
a,b,c

MPV/Neu 1,16 (,57-1,6) 1,5 (1,2-2,6) 2,5 (1,8-3,4) < 0,001
a,b,c

MPV/Pl ,026 (,018-,035) 024 (,019-,029) ,029 (,024-,037) < 0,001
a,b

a: CT+ vs control; b: CT- vs control; c: CT + vs CT –

Table 2. Comparison of CBC markers in the study groups and control group

Table 1. The clinical characteristics of the patients

Patients n (%)

Age (median, IOR) 3 (1-7)

Sex (male/female) 59/27 (68.6/31.4)

Symptoms/signs

Vomitting

< 3 13 (15.1)

� 3 9 (10.5)

headache 7 (8.1)

Loss of conciousness > 5 sn 7 (8.1)

seizure 1 (1.2)

Frontal hematoma 12 (13.9)

Occipital hematoma 10 (11.6)

Parietal/temporal hematoma 19 (22)

Clinically severe trauma + 13 (15.1)

Mechanism of injury

fall from height 26 (30.2)

low energy injury 49 (56.9)

in car- accident 8 (9.3)

out-car accident 2 (2.3)

bike/motorcycle injury 1 (1.1)

Head CT +/ head CT- 36 /50

Isolated lineer / depressed fracture 18/2

lineer fracture + IC hemorrhage 6

IC hemorrhage + depressed fracture 1

Lineer fracture + contusion 3

IC hemorrhage without skull fracture 13

AIS score � 2/< 2 14/72 (16.3/83.7)

discharge from pediatric emergency room 60 (69.7)

admission to the wards 18 (20.9)

admission to PICU 3 (3.4)

underwent operation 5 (5.8)



–0.335; p < 0.05) (Figure 1b, 1 d). By contrast, a positi-
ve correlation was observed between the AIS score and
WBC (r = 0.316; p < 0.05) and the AIS score and Neu (r

= 0.365; p < 0.05) (Figure 1a, 1c). Neu and MPV/N ex-
hibited area under the curve (AUC) values of 0.805
(95% confidence interval ŠCI¹, 0.70–0.88; p¹ and 0.782
(95% CI, 0.68–0.86; p) respectively for differentiating
patients with MHT and severe trauma from those with
no severe trauma (Figure 2a). Setting the WBC cut-off
value to > 18.5 and the MPV/W cut-off value to � 0.41
gave 99.33% and 94.67% specificity, respectively, for
differentiating MHT patients with AIS scores > 1 from
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Sever trauma +
(min-max)

Sever trauma
- (min-max)

p AIS < 2 AIS � 2 p

WBC (/I) 13.9 (10.7-22.9) 10.5 (8.60-12.4) .020 9.8 (8.3-12.9) 18.2 (10.4-23.7) .007
Neu (/I) 9.9 (6.4-16) 4.7 (3.2-6.9) < 0.001 4.8 (3.1-7.5) 14.7 (6.1-16.9) .002
Plt (x10-

3
) 354 (290-388) 303 (246-383) .193

Pct .27 (.24-.29) .23 (.20-.28) .069 .23 (.20-.28) .25 (.17-.27) NS
PDW 16.4 (16.3-16.5) 16.4 (16.2-16.8) .840
MPV (fl) 8 (7.05 -8.40) 7.6 (7.20-8.20) .592 7.80 (7.50-8.45) 7.65 (6.97-6.97) NS
MPV/W .57 (.30-.78) .73 (.61-.87) .020 .78 (.62-.91) .45 (.30-.77) .016
MPV/N .81 (.42-1.28) 1.52 (1.11-2.31) < 0.001 1.51 (1.10-2.60) .56 (.42-1.27) .005

Table 3. Comparison of CBC markers regarding to trauma severity and AIS score

Figure 1c: Correlation graph between Neutrophil

and AIS score (p < 0.05, r = ,365)

Figure 1b: Correlation graph between

MPV/W and AIS score

Figure 1a: Correlation graph between

WBC and AIS score

Figure 1d: Correlation graph between

MPV/N and AIS score

Figure 2a: The ROC curves of variables

for the presence of severe trauma



those with AIS scores < 1 (Figure 2b). When differentia-
ting the patients who had clinically severe trauma from
patients who do not, setting the MPV/W cut-off value to
� 0.41 gave a specificity of 94.52% (Figure 2a).

DISCUSSION

This study demonstrated that WBC and Neu levels
in children with MHT were significantly higher than tho-
se in healthy controls. Furthermore, a progressive increa-
se in WBC and Neu levels occurred in parallel with the
presence of head CT pathologies. The elevated levels of
WBC, particularly Neu in children with MHT, indicated a
post-traumatic inflammatory response (11, 14, 15, 16). It
was clear from our sample that WBC and Neu levels were
significantly higher in the head CT-negative MHT group
than the healthy controls. This result suggests that the
stress of trauma itself can result in marked demargination
of leukocytes even in patients who do not sustain a signif-
icant injury. Furthermore, in the current study, WBC and
Neu levels were positively correlated with trauma sever-
ity and the AIS score. Rovlias et al. reported that patients
with a severe head injury have significantly higher WBC
counts than those with moderate or MHT (14). In fact in-
creased cortisol and catecholamine are responsible for the
increase in the WBC count in patients with head trauma
and patients with a higher WBC count on admission often
have a poorer outcome (14, 17, 18). Our study provides
evidence for the involvement of WBC and Neu after
MHT. In particular, Neu counts could provide additional
information about trauma severity and the presence of
brain pathologies on head CT scans in children with
MHT. Nevertheless, the increased WBC and Neu counts
alone in parallel with the presence of brain injury and cli-
nically severe trauma may reflect the stress response.

Could PVI alone or in combination with WBC co-
unt be of diagnostic value for brain injury after MHT?
MPV and PDW represent platelet size and are potential

biomarkers of platelet activity. However, only MPV val-
ues appeared to be of significance in patients with MHT
in our study. This finding is compatible with the literatu-
re that among all variables produced by complete blood
count analyses, MPV is better and well-standardized
than PDW (19, 20). An increase in the MPV value sug-
gests an increased released of a larger number of hyper-
active platelets from the spleen, whereas a decrease in
the MPV value may be due to consumption of larger pla-
telets which occurs in sepsis, high-grade systemic in-
flammatory diseases, and an acute attack of familial Me-
diterranean fever in children (21, 22, 23). MPV values
increase in some clinical situations such as cardiovascu-
lar disorders, stroke, and cancers (8-10, 24). The most
important result of the current study was that within 24 h
of injury MPV values decreased compared to healthy
controls although there was no pathology on a head CT
scan. Unlike the results of previous studies on head trau-
ma, the decrease in MPV values was unexpected (11,
12). However, a similar finding was reported in a study
of 54 adult patients with MHT (13). The results of that
study also demonstrated that a progressive decrease in
MPV occurs in parallel with the severity of MHT (13). A
possible explanation could be the consumption of larger
platelets at the site of leucocyte migration immediately
after the trauma. An inverse relationship has been repor-
ted between platelet count and MPV under physiologi-
cal and some pathological conditions to maintain hae-
mostasis by preserving a constant platelet mass (25). We
did not find any significant difference in the platelet co-
unt between the study and control groups. Although we
cannot explain the pathology underlying the significant
decrease in MPV with a normal platelet count, we belie-
ve that MHT without a brain injury would have a differ-
ent effect on platelet biology, as physical damage may
result in a higher prevalence of hypo reactive platelets
than that in patients in other clinical situations (8-10, 24,
26). Our results also did not show any differences in
MPV levels regarding trauma severity or the AIS score.
However, if we investigated serial MPV measures in our
study, we would have a better idea about the balance be-
tween selective consumption of larger platelets and the
ability of the bone marrow to replace platelets in pati-
ents with acute isolated MHT.

When we examined the ratio of parameters that in-
creased and decreased within 24 h after MHT, the results
showed that the MPV/W, MPV/N, MPV/PL ratios of the
study groups significantly decreased compared to the he-
althy blood donors. Moreover, the MPV/W and MPV/N
ratios were significantly lower in patients with head CT
pathologies than in those with a normal head CT scan.

The results of our study have some clinical impli-
cations. This study provides evidence for the involve-
ment of WBC, Neu, and MPV within 24 h following
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Figure 2b: The ROC curves of varibales for AIS > 1



MHT. Although many markers have been studied and
defined, CBC is easily accessible and inexpensive to
perform in clinical practice. The MPV/W and MPV/N
ratios provided additional information about trauma
severity in children with isolated MHT and may be
useful for patients with MHT who are being observed
for possible traumatic brain injury.

Some limitations of our study should be mentio-
ned. The study sample was small, and we did not con-
duct a serial CBC count for the patients. If serial CBCs
were assessed, then possible changes in MPV and pla-
telet count and the balance between thrombopoiesis
and inflammation in patients with severe trauma after
MHT would have been clearly revealed.

We suggest that the diagnostic performance of the
MPV/N ratio for identifying clinically severe trauma in
children with MHT (i.e., AUC of 0.78; p = 0.01) with
sensitivity and specificity of 0.61 and 0.84, respecti-
vely for values < 0.9 provides a reliable basis for plan-
ning further investigations.

CONCLUSION

The MPV/W and MPV/N ratios can be used as
markers for the severity of injury in patients with MHT
presenting to the paediatric emergency room when the
necessity for a head CT scan is unclear.
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Sa`etak

EFIKASNOST PARAMETARA KOMPLETNE KRVNE SLIKE ZA PREDVI\ANJE

INTRAKRANIJALNE POVREDE KOD DECE SA MANJIM TRAUMAMA GLAVE
Berksoy Atas Emel, Anæl Murat

Health Science University, Tepecik Education and training Hospital, Pediatric Emergency Clinic, �zmir, Turkey

Cilj: Cilj nam je bio da istra`imo odnos izme|u te-
`ine traume i broja trombocita (PI) i leukocita (WBC)
za identifikaciju traumatske povrede mozga (TBI) kod
dece sa manjim traumama glave (MHT).

Materijal i metode: Ova prospektivna studija ob-
uhvatila je decu sa akutnim traumama glave koja su
podvrgnuta kompjuterskoj tomografiji glave (CT) na
osnovu kriterijuma Pedijatrijske istra`iva~ke mre`e hit-
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ne pomo}i (PECARN). Evaluirane su vrednosti sred-
njeg volumena trombocita (MPV), {irina raspodele
trombocita (PDW), odnos srednjeg volumena tromboci-
ta i trombocita (MPV/PL), odnos srednjeg volumena
trombocita i leukocita (MPV/WBC), kao i odnos sred-
njeg volumena trombocita i neutrofila (MPV/Neu).

Rezultat: 86 dece sa MHT i 245 kontrola su uklju~e-
ni u studiju. WBC, broj neutrofila, MPV, MPV/WBC,
MPV/Neu kao i MPV/PI razmere bile su statisti~ki druga-
~ije kod pacijenata sa abnormalnim tomografijama glave,

kod pacijenata sa normalniom tomografijama i u kontrol-
noj grupi (p < 0.05). Za predvi|anje skra}ene ocene povre-
de (AIS) > 1, AUC vrednosti WBC-a, neutrofila,
MPV/WBC i MPV/Neu bile su 0.746, 0.739, 0.726 i 0.724.

Zaklju~ak: Kod dece sa MHT koja su podvrgnuta
CT snimanju, WBC, Neu, MPV/WBC i MPV/Neu mo-
gu biti korisni za predvi|anje ozbiljnosti traume u pe-
dijatrijskom odeljenju hitne slu`be.

Klju~ne re~i: deca, kompletna krvna slika, povre-
de glave, intrakranijalna povreda.

Correspondence to/Autor za korespondenciju
Emel Ata§ Berksoy
Health Science University, Tepecik Education and Training Hospital, Pediatric Emergency Clinic, Yeni§ehir,
Konak, 35170, �zmir, TURKEY
email: emelberksoyªhotmail.com





IS PREDICTION OF RENAL FAILURE WITH ITS INDICES

FEASIBLE WITH PRESENCE OF HISTOPATHOLOGIC EVIDENCE

FOR GASTRIC INTESTINAL METAPLASIA?

Sengul Demet

Department of Pathology, Giresun University Faculty of Medicine, Giresun, Turkey

Primljen/Received 15. 01. 2019. god. Prihva}en/Accepted 05. 03. 2019. god.

Abstract: Objectives: Gastric intestinal metapla-
sia has traditionally been associated with gastric ade-
nocarcinoma. Gastric intestinal metaplasia is usually
related to the Helicobacter pylori infection, older ages,
smoking history, and consumption of strong spicy fo-
ods, socioeconomic status presence of IL10-592 C/A.
The purpose of the present research study was to evalu-
ate the simple laboratory parameters in subjects with
gastric intestinal metaplasia.

Findings: From May 2018 and October 2018, a
total of 541, 281 male and 260 female, consecutive ca-
ses with gastric intestinal metaplasia with the mean age
of 58.5 ± 15 years had been enrolled retrospectively
with the exclusion of the cases with severe underlying
disease, including the gastric cancer and gastric resec-
tion. The gastroscopy with the antral biopsy had been
performed for all the cases and the biopsy samples had
been evaluated for the presence of gastric intestinal
metaplasia by Hematoxylin and Eosin and Helicobac-

ter pylori status by Giemsa. The chi-squared test and
independent t test were used for the comparison. The
mean serum urea level detected as 34.2. ± 16.1 mg/dL
in the gastric intestinal metaplasia and 31.2 ± 13.1
mg/dL in the control (95% CI from 32,3 to 34,6; p =
0.013), while the mean serum creatinin level 0.84 ±
0.28 mg/dL in the gastric intestinal metaplasia and 0.80
± 0.26 mg/dL in the control (95% CI from 0,80 to 0,85;
p = 0.042). The gastric intestinal metaplasia was detec-
ted mostly in elderly and male, regarding the multiple
logistic regression (p < 0.001).

Conclusion: The serum urea and creatinin levels
may serve as a simple clinical tool to predict the cases
patients at risk for gastric intestinal metaplasia.

Key words: Metaplasia; Intestinal metaplasia; En-
doscopy; Histopathology; Hematoxylin; Helicobacter
pylori; Renal insufficieny; Urea; Creatinin.

INTRODUCTION

Gastric intestinal metaplasia (GIM), characterised
by either the enteric or colonic mucosal immigration
into the gastric mucosa, is prevalent in subjects, living
in Asia and could lead to the gastric carcinoma at a rate
of approximately 1%, annually (1). Both atrophic gas-
tritis and GIM have been implicated in the gastric car-
cinogenesis and should be tracked by endoscopic scre-
ening programmes (2). The risk factors have been re-
ported as the presence of Helicobacter pylori infection,
older ages, smoking history, strong spicy food consup-
mtion, occupation status and presence of IL10-592 C/A
(3). However, the role of facilitative laboratory tools to
detect GIM remains largely unknown.

AIM

In the present study, it is purposed to explore the
possible impact and association of established GIM on
the basic laboratory parameters as well as the sociode-
mographic factors.

MATERIAL AND METHODS

Criteria for incorporation into the study

A sum of 541 (281 male and 260 female) consecu-
tive cases with GIM with the mean age of 58.5 ± 15
years had been enrolled retrospectively, during the pe-
riod between May 2018 and October 2018. The related
documents and data had been collected and evaluated.
Gastroscopy with the antral biopsy had been perfor-
med for all the cases at the enrollment of the present
study. The control group (90 male and 90 female) with
the mean age of 54.6 ± 13.5 years was selected from the
dyspeptic cases without GIM. The exclusion criteria
were the cases with severe underlying disease, includ-
ing the gastric cancer and the gastric resection.
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Endoscopic and Histopathologic

evaluation

All the endoscopic examinations had been perfor-
med by using the propophol anestesia with Fujinon vi-
deoscope (Tokyo, Japan). The biopsy samples had
been evaluated for the presence of GIM and Helico-

bacter pylori status. The gastric biopsy specimens had
been fixed in a formalin and assessed for Helicobacter

pylori by Giemsa and intestinal metaplasia by Hema-
toxylin and Eosin, and the intestinal metaplasia had
been classified in two grades: absent and present.

Statistical analysis

All the statistical analyses were performed with
the SAS software (SAS Institute, Cary, N.C.). The de-

mographic clinical and radiologic characteristics of the
cases were compared by the Student’s t-test exact test
to assess the difference in the proportions. All the p va-
lues were two-sided and the significance was indicated
by a p value of less than 0.05.

RESULTS

The characteristics of the cases at the baseline
were well balanced between the studied cases and the
control subjects with respect to age and gender (all p >
0.05). The baseline characteristics of the study sub-
jects are depicted in Table 1. The mean serum urea le-
vel was 34.2 ± 16.1 mg/dL in the GIM group and was
31.2 ± 13.1 mg per deciliter in the control group (95%
CI from 32.3 to 34.6; p = 0.013). The mean serum cre-
atinin level was 0.84 ± 0.28 mg/dL in GIM group and
was 0.80 ± 0.26 mg/dL in control group (95% CI from
0.80 to 0.85; p = 0.042). The further statistical analy-
ses of those parameters for the serum urea levels (Fi-
gure1a, b) and serum creatinin levels (Figure 2a, b)
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Figure 1b: The detrended normal Q-Q plot

of serum urea

Figure 1a: The normal Q-Q plot of serum urea

Group Statistics

GIM n Mean
Std.

Deviation

Std. Error

Mean

Age
0 180 54,68 13,555 1,010

1 541 58,58 15,077 ,648

Urea
0 171 31,2339 13,16918 1,00707

1 509 34,2224 16,11630 ,71434

Creatinin
0 177 ,8053 ,26141 ,01965

1 514 ,8486 ,28824 ,01271

GIM: Gastric intestinal metaplasia.

Table 1. The baseline characteristics of the cases

Figure 2a: The normal Q-Q plot of serum creatinin



were depicted, seperately. According to the multiple
logistic regression, GIM was more in elderly and ma-
le gender was a strong risk factor for GIM (all p <
0.001). The other variables were similar across the
groups (p = NS).

DISCUSSION

In the present study, the mean rate of H. pylori in-
fection was 56% and did not differ between the gro-
ups (54% versus 58%). We also reported an original
research study very recently, on December 2018, abo-
ut frequency of Helicobacter pylori and association
of location, six age groups, and assessment of border-
line of 50-year base-age, based on the anatomic pilot
region with the degree of helicobacter pylori coloni-
zation. We reported in our other study that the Helico-

bacter pylori positivity was 55.2% in general and ob-
served mostly in the antrum and 45-64 age group. Ho-
wever, no any difference was detected between the lo-
cation, age groups, subgroups with over and under 50
and the degree of Helicobacter Pylori colonization
(4). Some other already published Turkish studies (5)
have revealed the similar results, where as some re-
ported the different, higher (6) and lower (7), ratios
with our two research studies about Helicobacter

pylori.
A recent study from the United States involving

4.146 individuals with the gastric intestinal metaplasia
exhibited that the incidence rate of the gastric adeno-
carcinoma was 0,72/1.000 person-years in patients
with the intestinal metaplasia, with a relative risk of
2,56 compared with the control group (8). The gastric
cancer screening with the upper gastrointestinal tract en-

doscopy should be considered in persons who was born
in the high risk areas for the gastric cancer (East Asia,
Russia, and South America) or who had a family history
of the gastric cancer. The gastric screening by endos-
copy should be done every 1 to 2 years in the patients
with the findings of atrophic gastritis or intestinal meta-
plasia on their histopathologic assessments (9). The
emerging evidence also suggests that the preexisting
GIM detected by histopathologic examination of the ga-
stric mucosa confers a longterm risk of gastric cancer
even after the Helicobacter pylori infection has been
successfully eliminated (10). In a recent retrospective
cohort study involving 923 patients with GIM showed
that only family history (the hazard ratio, 3,8-95% and
the confidence interval, 1,5–9,7; p = 0.012) and the ex-
tent of GIM (the odds ratio, 9.4-95% and the confidence
interval, 1,8–50,4%) increased the risk for the gastric
cancer (11). It was not obtained that data due to the ret-
rospective nature of the present study.

It has been a well known fact that the tobacco
smoking and many foods, including processed, salted
or smoked meats are positively associated with a non-
cardia gastric cancer in a dose-dependent manner
(12). To our knowledge, only few studies present in
the English literature, regarding the intestinal meta-
plasia in the patients with the chronic kidney disease.
The first study conducted a quarter century ago invol-
ving 80 patients with the chronic renal failure, reveal-
ing 50 patients (62.5%) had the intestinal metaplasia
(13). In a study of Netto et al (14), 96 patients with the
chronic kidney disease were endoscopied as the prep-
aration for kidney transplantation. The most frequent
found gastric disorder was a pangastritis (57,30%)
and erosive pangastritis was found with 30,2%. The
gastric metaplasia was found in 8,33%, which is much
less than in the study of 1989. Another study with 50
chronic renal failure patients and 50 control patients
revealed the intestinal metaplasia in 29,4% of the ca-
ses in the renal failure group. In conclusion, a higher
urea concentration in the gastric juice and following
metabolic disorders were regarded as a causative for
the higher frequency of gastrointestinal alterations
compared with the patients with a normal renal func-
tion (15). The data above suggest that the renal dys-
functional alter the gastric mucosal tissue with the
formation of the toxic products, which may play a po-
tential pathogenic role in GIM.

There are several important limitations of the
study. First of all, in the present study was in a retro-
spective manner. Secondly, it was not obtained the se-
rum bicarbonate levels among the study population.
Thirdly, it was not assessed the renal functions through
the sonographic assessment, and lastly, it was not col-
lected the dietary behaviours of the subjects with GIM,
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those lead to that disease. On the other hand, it is ex-
pected that the current study is large enough to assess
the impact of GIM on the renal parameters.

CONCLUSION

Assessing serum urea and creatinin levels could
serve as the simple clinical tool to identify the patients
at risk for GIM as well as the further gastric cancer. Gi-
ven the previously reported GIM prevalence, full bioc-
hemical screening may reveal the substantial numbers
of cases with the previously unknown GIM.

Abbreviation

GIM — Gastric intestinal metaplasia
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Sa`etak

DA LI JE UZ POMO] ODGOVARAJU]IH INDEKSA MOGU]A PREDIKCIJA

BUBRE@NOG POPU[TANJA KOD PACIJENATA SA HISTOPATOLO[KOM

POTVRDOM GASTROINTESTINALNE METAPLAZIJE?
Sengul Demet

Department of Pathology, Giresun University Faculty of Medicine, Giresun, Turkey

Ciljevi: Gastrointestinalna metaplazija je tradici-
onalno povezivana sa gastri~nim adenokarcinomom.
Gatrointestinalna metaplazija je obi~no povezana sa
infekcijom Helicobacter pylori, starijom `ivotnom do-
bi, pu{enjem, konzumacijom jako za~injene hrane, so-
cioekonomskim statusom i prisustvom IL10-592 C/A.
Svrha ove studije bila je da se procene jednostavni la-
boratorijski parametri kod ispitanika sa gastrointesti-
nalnom metaplazijom. Rezultati: Od maja 2018. do
oktobra 2018. godine, ukupno 541 pacijent, od kojih su
281 mu{karci, a 260 `ene, sa gastrointestinalnom me-
taplazijom i srednjom staro{}u 58.5 ± 15, uklju~eni su
retrospektivno u studiju, sa isklju~enjem pacijenata sa
te{kom osnovnom bole{}u, uklju~uju}i rak `eluca i re-
sekciju `eluca. Svim pacijentima je izvr{ena gastro-
skopija sa antralnom biopsijom, a uzorci biopsije su
evaluirani na prisustvo gastrointestinalne metaplazije,

kori{}enjem Hematoksilina i Eozina, i statusa Helico-
bacter pylori (Giemza). Za pore|enje i analizu su kori-
{~eni hi-kvadrat test u nezavisni t test. Srednja vred-
nost koncentracije uree u serumu je bila 34.2 ± 16.1
mg/dL u gastrointestinalnoj metaplaziji i 31.2 ± 13.1
mg/dL u kontrolnoj grupi (95% CI od 32,3 do 34,6; p =
0.013), dok je srednja vrednost nivoa kreatinina u seru-
mu 0.84 ± 0.28 mg/dL u gastrointestinalnoj metaplaziji
i 0.80 ± 0.26 mg/dL u kontrolnoj grupi (95% CI from
0,80 to 0,85; p = 0.042).

Zaklju~ak: Nivoi uree i kreatinina u serumu mo-
gu poslu`iti kao jednostavan klini~ki parametar za
predvi|anje slu~ajeva pacijenata sa rizikom od gastro-
intestinalne metaplazije.

Klju~ne re~i: metaplazija, intestinalna metaplazi-
ja, endoskopija, histopatologija, hemotoksilin, helico-
bacter pylori, bubre`na insuficencija, urea, kreatinin.
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Abstract: Objective: To determine the prevalence
of overweight and obesity in the workplace. Methods:
We conducted a cross-sectional study with 210 work-
ers of which 119 male (56.7%) and 91 female (43.3%)
selected in a simple random manner in a company in
the city of Kinshasa province between November 2013
to January 2014. Overweight was determined by work-
ers with a body mass index between 25 and 29.9 kg/m

2

and obesity by those with a body mass index � 30
kg/m

2
. Results: This study found a prevalence of

23.8% of overweight workers and 48.1% of workers
suffering from obesity with predominance in women
(65.5% in men vs. 80.2% in women, p < 0.014). The
frequency of risk factors associated with obesity incre-
ased with the increase in weight status of BMI (p <
0.001). Conclusion: Obesity is a common pathology
in the workplace and hypertension is the main modifia-
ble risk factor. Sedentarity is the main determinant of
overweight and obesity. Obesity is a public health pro-
blem in the workplace in the city of Kinshasa because
of the command and collaboration frameworks are
most affected.

Key words: overweight, obesity, associated risk
factors, work environment.

INTRODUCTION

In the history of mankind, physical activity was
essential to the survival of the species because it was
necessary for foraging. Until the first half of the ninete-
enth century, the main daily occupations of man were
characterized by a great physical activity: hunting, ear-
thwork, handicrafts, etc. The human being did not just

survive, he progressed until the arrival of the automo-
bile, television, video games and internet (1, 2).

Technical progress has especially reduced oppor-
tunities for physical activity in the workplace. It is a
fact that many employees today spend most of their
work time sitting in front of the computer or watching
television (3, 4).

Physical inactivity and sedentary behavior are two
different and independent dimensions of movement
behavior, respectively associated favorably and unfa-
vorably with health status (5, 6). The World Health Or-
ganization (WHO), based on observations from around
the world, shows that physical inactivity is responsible
for two million deaths each year. Death rates for
non-communicable diseases increase with body mass
and more significantly with obesity (body mass index
� 30) (6). According to the same organization, the bur-
den of overweight and obesity is growing so rapidly in
Africa that these pandemics have become a public he-
alth problem throughout the African region that deser-
ves study (6). Obesity affects 30% of adults, or 44 mil-
lion Mexicans, and 40% are overweight (7). In 2002,
China experienced a significant increase in obesity
(2.6% of the population with a BMI � 30) and overwe-
ight in general (14.7% of the population had a BMI �

25), which affects about 215 million Chinese people
(7). The 2008 figures confirmed the sharp rise in obe-
sity in China: 90 million Chinese were obese and 200
million overweight. In the poorest countries, obesity is
socially valued. For example, in Mauritania, girls of
marriageable age are fattened to be more attractive and
maximize their chances of finding a spouse. Unlike de-
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veloped countries, it is about affluent populations, and
is therefore a sign of success and wealth. Obesity, a
multifactorial disease, is now considered a pandemic
characterized by a metabolic disorder resulting from an
accumulation of excess fat in the body and whose con-
sequences can be harmful to health. It is a progressive
chronic disease. It constitutes a serious risk factor that
compromises the psychosocial functioning and the qu-
ality of life of patients who suffer from it (7). The prev-
alence overweight and obesity among Kinshasa work-
ers is not very well known. It is to fill this gap that the
present study was undertaken in a Multimodal Trans-
port company in the Democratic Republic of Congo, in
this case the Office of Management of Multimodal Fre-
ight, OGEFREM in acronym.

METHODS

Nature and period of study

We opted for the descriptive method and conduc-
ted a cross-sectional study that determined the preva-
lence of overweight and obesity among workers during
a period from 2

th
November 2013 to 2

th
January 2014.

Framework of the study

This study took place at the Office of Management
of Multimodal Freight, OGEFREM in acronym, of the
city of Kinshasa, Democratic Republic of Congo.

Sample of the study

Our target population consisted of 400 male and fe-
male workers, aged 18 and over regardless of their rank
and function. Our study sample was 210 randomly se-
lected workers including 119 male (56.7%) and 91
(43.3%) female employees. Inclusion criteria included
having freely agreed to participate in study, being bet-
ween 18 and 59 years of age, being in apparent good he-
alth and working in one of the company’s directorates
for at least one year of service. Excluded were any wor-
ker who did not meet the inclusion criteria above.

Variables of the study

The morphological variables, level of physical ac-
tivity and physiology used were as follows:

- Size (cm): It was rated with a SECA brand toe in
lightly clad workers, was measured standing, heeled
joints, head positioned so that the line of sight is per-
pendicular to the body,

- Weight (kg): It was measured using a calibrated
SEC dry weight scale in kilograms (kg) to 100 g near
him, the teenager stood on the scale, head up, looking
towards the horizon with an undergarment. The body

mass index (BMI) of workers was calculated using the
following formula: BMI: mass (kg)/height (m). Accor-
ding to the World Health Organization (WHO) and the
International Working Group on Obesity (8,9), over-
weight was defined for BMI values between 25 and
29.9 kg/m

2
and the obesity for the value greater than

equal to 30 kg/m
2
;

- Physical inactivity was measured by the number
of steps per day � 4999 recorded using an OMERON
pedometer (10). The quality of life was assessed by the
“Medical Outcome Study Short Form 36” (MOS
SF-36) or “Short Form 36” (SF-36) questionnaire, is a
generic questionnaire, robust, reliable, acceptable for
the long-term. term measurement of quality of life, and
validated in French. It contains 36 questions addressed
to 9 dimensions: physical abilities, limitations related
to the physical state, breads, perceived health, then vi-
tality, relational life, psychic health, and finally evolu-
tion of the health perceived. Each item is weighted to
obtain a score between 0 (zero quality) and 100 (maxi-
mum quality) for each of the 9 dimensions. The first 4
dimensions can be summarized in a Physical Summary
Score and the following 4 in a Psychic Summary Score
(10). Excessive alcohol consumption is defined as 21
grams of alcohol per day (11);

- Hypertension (HTA) was defined as BP � 140/90
mmHg or the concept of antihypertensive therapy re-
gardless of PA;

- Diabetes mellitus is defined as fasting blood glu-
cose � 126 mg/dl and dysglycemia or pre-diabetes
(hyperglycemia or glycemic intolerance) with a blood
glucose level of between 100 mg/dl and 125 mg/dl (11).

Statistical analyzes

The data collected was captured using Microsoft
Excel 2013 Software and imported into the Social Sci-
ence Statistical Package (SPSS) software version 21.0.
Quantitative variables were presented as mean ± stan-
dard deviation and their extremes in the tables. The
comparison of proportions was made using the Chi
square test. The statistics the test results used were in-
terpreted at the level of significance p � 0.05 for statis-
tical decision making.

Ethical consideration

All workers had agreed to write for participation
in the study according to the Helsinki Declarations.
The information collected from the workers was kept
confidential.

RESULTS

Socio-demographic characteristics workers are
presented in Table 1. Of the 210 subjects in the study,
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there were 119 men (56.7%) and 91 women (43%), a
sex ratio H/F of 1.3. The most represented age group
was over 40 years of age (61.0%). The average age was
45 ± 8.9 years and the extremes at 27 and 59 years. Re-
garding the professional level, there were 89 (42.4%),
71 (33.8%) and 50 (23.8%) executives. 173 (82.4%)
subjects studied had a higher level of education, 18
(8.6%) at the secondary level and 19 (9.0%) at the pri-
mary level.

The overall prevalence of overweight was 23.8 %
and obesity was 48.1%. Overweight and obesity com-
bined resulted in a prevalence of 71.9 %.

According to sex, this prevalence is presented in
Figure 2. When considering sex, Figure 2 shows that
the specific prevalence is 80.2% for women and 65.5%
for men. A statistically significant difference was fo-
und (P < 0.014). Compared to men, women have a high
frequency of overweight and obesity (80.2% vs.
65.5%, (p < 0.014).

According to age, the frequency of overweight
and obesity among the workers, Figure 3 shows us that
workers aged 40 and over are most affected. The inci-
dence of overweight and obesity increased signifi-
cantly with age, so workers aged 40-59 were compared
to those aged 18-39 (76.6%). vs 64.6%, p = 0.043).

Table 2 shows that the frequency of overweight
and obesity increased significantly with high blood
pressure (p = 0.0001) and the median daily energy ex-
penditure was significantly higher among overweight
workers than among workers obese 445 (111-1620)
against 391 (118-1782).
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Table 1. Socio-demographic and occupational

characteristics of study subjects

n = 210 %

sex

Male
Female

119
91

56,7
43,3

Socio-professionnel level

Commanders
Collaboration frameworks
Executing agents
Age (X ± and, extremes)
18-39 years
40-59 years

89
71
50

45,1 ± 8,9
82

128

42,4
33,8
23,8

(27-59)
39
61

Level of study

Superior
Secondary
Primary

173
18
19

82,4
8,6
9 Figure 2. Frequency of overweight

and obesity by sex

Figure 1. Overall frequency of overweight

and obesity

Figure 3. Frequency of overweight

and obesity by age

BMI
18,5 Í 24,9 Kg/m

2
BMI

25 Í 29,9 Kg/m
2

BMI
� 30 Kg/m

2 p-value

Hypertension n (%)
Diabetesmellitus n (%)
Physical inactivity
Energy expenditure (Kcal)
Number of steps per day
Time spent sitting (min/day)

7 (11,9)
26 (44,1)
25 (50,0)

592 (132-1782)
5050 (234-12738)

420 (60-780)

23 (46,0)
21 (42,0)
28 (47,5)

445 (111-1620)
4988 (254-12738)

456 (60-900)

58 (57,4)
47 (46,5)
60 (59,4)

391 (118-1782)
4282 (100-11530)

480 (60-840)

0,0001
0,859
0,021
0,007
0,003
0,697

Table 2. Frequency, median and mean associated risk factors by nutritional status



Table 3 identifies the determinants of overweight
and obesity in univariate analyzes and multiple ana-
lyzes. In this regard, only the sedentary lifestyle ex-
pressed by the time spent sitting on the computer,
physical inactivity, was the main determinant of over-
weight and obesity and increased the risk 8 times hig-
her among sedentary employees.

DISCUSSION

This study aimed to determine the prevalence of
overweight and obesity among workers in the city of
Kinshasa. The prevalence of overweight and obesity
among workers was 23.8% and 48.1%, respectively.
Women and people aged 40 and over were the most af-
fected with an associated risk, unlike men. This result
corresponds to those observed by Gennus, Silander
and combine in the world of work (11). According to
the latest WHO global estimates, 38% of men and 40%
of women over 18 are obese. In the workplace, obesity
is very worrying, Koffi and alliers found a prevalence
of 38.1% among port authority workers, both in Came-
roon, Etoundi and ally found 37% in hotels and 57%
observed by Fouda among shift workers working in the
kitchen (12, 13, 14). The more you are in command,
the more you become sedentary and change your eat-
ing behavior. This finding is consistent with those of
Bergman, Burton and Barnett and colleagues who have
found that high socio-occupational status is closely lin-
ked to physical inactivity, poor eating behavior and se-
dentary lifestyles (15, 16). However, Gardiner, Gao,

Stamatakis and ally have shown that physical inactiv-
ity is related to an increase in nutritional status (17, 18,
19). This study can not allow us to generalize our re-
sults to all companies in Kinshasa and other national
entities. Nevertheless, they show the extent of a public
health problem hitherto poorly known in the professio-
nal world of Kinshasa. This is an interesting prospect
for further studies that will allow employers to reduce
costs related to staff health care and optimize business
productivity.

CONCLUSION

Obesity is a common pathology in the workplace
and hypertension is the main modifiable risk factor.
Physical inactivity was the main determinants of over-
weight and obesity. Obesity is a public health problem
in the workplace in the city of Kinshasa because of the
command and collaboration frameworks are most af-
fected. Awareness and behavior change education in-
terventions to prevent these risks.
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Table 3. Determinants of overweight and obese in univaried and multivariate analysis

Variables
analysis univaried analysis multivariate

p-value OR brut IC 95% p-value OR aj IC95%

Total sedentary time
Physical inactivity

0,0001
0,000

8,928
5,31

1,865
10,087

0,001
0,000

8,422
7,33

1,852
1,972

Sex 1

Male
Female

0,008
0,000

0,998
4,756

0,996
2,029

0,011
0,003

0,697
4,334

0,994
0,451

Age 1

18 to 39 years
40 years and over

0,000
0,000

6,521
4,926

2,724
3,987

0,881
0,004

1,093
3,599

0,341
0,395

Socioprofessional status 1

Commanders
Collaboration frameworks
Executing agents

0,000
0,041
0,017

5,05
2,288
0,962

1,13
1,035
0,931

0,001
0,163
0,433

5,912
1,89

0,986

1,77
0,773
0,951

Quality of life 1

Perception of physical health
Perception of mental health

0,031
0,001

4,002
3,131

1,042
1,052

0,002
0,023

3,152
2,334

0,999
1,108
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Cilj: Utvrditi u~estalost prekomerne te`ine i goja-
znosti na radnom mestu. Metode: Sprovedena je una-
krsna studija sa 210 nasumi~no odabranih radnika sa
liste osoblja kompanije u gradu Kinshasa, u periodu od
novembra 2013. do januara 2014. god., a koja je uklju-
~ivala 119 mu{karaca (56,7%) i 91 `enu (43,3%). Pre-
komerna te`ina je ozna~ena kod radnika sa BMI izme-
|u 25 i 29.9 kg/m

2
, a gojaznost kod onih kod kojih je

BMI � 30 kg/m
2
. Rezultati: Rezultati studije pokazuju

da je u~estalost prekomerne te`ine kod radnika 23.8%,
dok 48.1% radnika pati od gojaznosti, i to sa ve}om

u~estalo{}u kod `ena (65.5% kod mu{karaca naspram
80.2% kod `ena, p < 0.014). U~estalost faktora rizika
povezanih sa gojazno{}u raste sa porastom te`ine i
BMI (p < 0.001). Zaklju~ak: Gojaznost je ~esta na
radnim mestima, a hipertenzija je glavni modifikuju}i
faktor rizika. Sedentarni na~in rada je glavni uzrok pre-
komerne te`ine i gojaznosti. Gojaznost je problem jav-
nog zdravlja na radnim mestima u Kin{asi, a najvi{e su
pogo|ene rukovode}e slu`be.

Klju~ne re~i: prekomerna telesna te`ina, goja-
znost, pridru`eni faktori rizika, radno okru`enje.
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Abstract: Porcelain gallbladder is an extremely ra-
re variant of chronic cholecystitis. Previous studies have
shown that the incidence of gallbladder cancer has reac-
hed 60% in patients with porcelain gallbladder, but in
more recent studies, this incidence has been proven to
be around 6%. Therefore, surgical intervention is not re-
commended for every patient. Although laparoscopic
surgery is the preferred method of treatment, It is recom-
mended that open surgery should be preferred in some
publications because of high complication rates and tec-
hnical difficulties of laparoscopic approach.

Keywords: Porcelain, gallbladder, cholecystitis,
cholecystectomy, calcificaiton.

INTRODUCTION

Calcified gallbladder, calcified cholecystitis, cho-
lecystopathia chronica calcarea or more commonly
known as porcelain gallbladder (PGB) is a rare cho-
lecystopathological condition in which the entire gall-
bladder wall is calcified (1). The relationship of this
condition with gallbladder cancer was first pointed out
by Brown in 1932 (2). In the literature, there are artic-
les that do not routinely recommend prophylactic cho-
lecystectomy. However, risk of carcinomatous trans-
formation and need of long time follow-up is a disad-
vantage of non-surgical follow-up. Cholecystectomy is
the recommended treatment for these patients (3).

CASE PRESENTATION

A 62-year-old male patient with a three-day his-
tory of abdominal pain was admitted to the general sur-
gery outpatient clinic. The patient who had no history
of previous surgery and who was using valsartan
320mg due to hypertension. The patient had tenderness
in the right upper quadrant and epigastric region. In
blood tests, leukocyte: 14500/mm

3
(4600-10200), he-

moglobin: 15.6 g/dl (14.1-18.1), AST: 71 U/L (5-34),
ALT: 68 U/L (0-55), total bilirubin: 1.2 mg /dl, crp:

12.3 mg/dl (0-0.5). Abdominal ultrasonography revea-
led a 4 x 3 x 3 cm hyperechogenic mass and fluid aro-
und sub-hepatic region. In intravenous contrast enhan-
ced abdominal computed tomography, we revealed
that the gallbladder wall was completely calcified, the
wall thickness was 8 mm and the gallbladder was 43 x
35 x 27 mm in size. As a result of the radiological tests,
we diagnosed the mass as PGB. Cholecystectomy was
planned. The right subcostal incision was made to the
abdomen and the wall of the gallbladder was yel-
low-colored and completely calcified as it was stained
with bile. Gallbladder was completely dissected from
the liver bed and there was a small amount of fluid mi-
xed with bile. Cystic duct was found to be natural follo-
wing Callot dissection but the cystic artery could not
be isolated as a separate structure. After ligating the
cystic duct with 2/0 silk suture 2 times, the cystic duct
was cut by placing the clamp on the duct near the Hart-
mann pouch and cholecystectomy was completed. The
cholecystectomy specimen was completely solid-like
formed (Figure 1). The postoperative recovery period
was uneventful and on blood tests the on postoperative
second day, leukocyte: 9700/mm

3
, AST: 15U/L, ALT:

21U/L, CRP: 6.2 mg/dl, and total bilirubin: 0.9 mg/dl.
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Figure 1. Porcelain gallbladder



On the second day, oral soft diet was started and he was
discharged on the third day of his operation. No prob-
lems were found at the postoperative follow-ups on se-
ven and twenty-first days. Pathological examination of
the surgical specimen was reported as PGB and no
signs of malignancy were observed.

DISCUSSION

The etiology of PGB has not yet been fully eluci-
dated. The PGB, which the entire gallbladder wall is
calcified, was first described by Fabré in 1831 (1).
Khan et al found the incidence of PGB to be 1.1% (4).
It is frequently observed between 3

rd
-7

th
decades of age

and in obese women. Female/male ratio is 5/1 (5). Alt-
hough the pathogenesis of this disease is not clearly
understood, it is thought that it occurs due to dystrop-
hic calcification, calcium metabolism disorders or gal-
lbladder ischemia that follows the inflammation of gal-
lbladder. Because of the widespread calcification, the
gallbladder is rigid (6).

The relationship between PGB and gallbladder
cancer was first described by Kazmierski et al. in 1951
(7). Etala et al. also reported that gallbladder cancer was
observed in 16 (26.5%) of 26 patients with PGB (8).
Machado reported that the incidence of gallbladder can-
cer was found to be 6.5% in PGB in the review of artic-
les about PGB published between 1959 and 2016. Mac-
hado also found a decrease in the incidence of PGB-re-
lated carcinoma in the 70-year period, and argued
strongly that this was related to developments in envi-
ronmental factors and radio-diagnostic technology (9).

Patients present with right upper quadrant pain or
a hard mass in the right upper quadrant. However, the
disease is mostly asymptomatic and it is diagnosed
when calcification is detected in abdominal imaging
performed for another reason(10). Our patient presen-
ted with right upper quadrant pain.

Abdominal x-ray is helpful in diagnosis, but now-
adays ultrasound and computed tomography are the ra-
diological techniques used for diagnosis. In ultrasono-
graphy, the disease should be differentiated from
emphysematous cholecystitis. Computed tomography
is helpful in differential diagnosis (11). In our case,
computed tomography was used for diagnosis.

Literature suggests that prophylactic cholecystec-
tomy should be performed in asymptomatic cases with
PGB (9). In a study performed by Chen et al, Cho-
lecystectomy was performed to 102 of the 192 PGB ca-
ses between 2008 and 2013, and 90 patients without

cholecystectomy after 3.5 years of follow-up had no
gallbladder cancer (12). Although the laparoscopic ap-
proach is the recommended surgical method, but open
surgical approach can be preferred because of the sur-
gical technical difficulties due to the stone-like gall-
bladder and the high probability of conversion to open
surgery (1).

CONCLUSION

PGB is an extremely rare disease of the biliary
tract and is associated with a high incidence of gall-
bladder cancer. To our knowledge, the literature sug-
gests prophylactic cholecystectomy even in asympto-
matic cases. However, it is noteworthy that the in re-
cent years the conservative approach and follow-up
protocol have been used, instead of the surgical appro-
ach. We think that there exists a strong need for pro-
spective studies examining the large case groups rela-
ted to the treatment of this disease, whose etiology is
still not fully resolved.
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Porcelanska `u~na kesa je izuzetno redak oblik
hroni~nog zapaljenja `u~ne kese. Prethodne studije na-
vode da je incidenca pojave karcinoma `u~ne kese ~ak i
do 60% u pacijenata koji imaju porcelansku `u~nu kesu,
ali najnovije studije navode da se zapravo ispostavilo da
je incidenca oko 6%. S toga se hirur{ka intervencija ne

savetuje svakom pacijentu. Iako je metoda izbora lapa-
roskopska hirurgija, u literaturi se preporu~uje otvorena
hirurgija zbog vi{eg stepena pojave komplikacija, kao i
tehni~kih pote{ko}a prilikom laparoskopskog pristupa.

Klju~ne re~i: porcelan, `u~na kesa, holecistitis,
holecistektomija, kalcifikacija.
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Abstract: Introduction: Localized interlobar ef-
fusions in congestive heart failure (phantom or vanish-
ing lung tumor/s) are infrequent, but widely recogni-
zed entities.

Case report: A 80-years-old woman affected by
progressive dyspnea over the previous three months,
with productive cough. She was treated hypertension
and had a pace maker implanted due to bradycardia.
Chest X ray has shown right side pneumonia with high
positive inflammatory markers. After resolution of
pneumonia, phantom tumor of the lung was revealed,
which disappear with intensive loop diuretics.

Conclusions: The diagnosis of the phantom tu-
mor ought to be pondered as a possibility in any patient
with congestive heart failure and lung mass. The pati-
ent at hand featured no prior history of congestive heart
failure, hence indicating that phantom tumor may oc-
cur in non-chronic heart failure patients. Albeid the re-
liable diagnosis of the phantom tumor through the uti-
lization of imaging modalities in patients without con-
gestive heart failure can be rather challenging, such
possibility must be considered in a patient with a lung

mass in the major fissure of the lungs. Due to accelera-
ted expansion of the geriatric population and subsequ-
ent spread of the congestive heart failure, a rise in the
incidence of vanishing tumors of the lung may be anti-
cipated.

Key words: congestive heart failure, loop diuret-
ics, vanishing tumor.

INTRODUCTION

Phantom or vanishing tumor is a common term for
a localized transudative interlobar pleural fluid collec-
tion in congestive heart failure, predominantly on right
side and in male population (1). Such term stems from
its frequent resemblance to a tumor on the Chest X ray
and due to its being prone to disappear following the
proper management of heart failure (1). Localized in-
terlobar effusions are relatively infrequent, yet hold
enough significance to merit recognition.

CASE REPORT

A 80-years-old woman affected by progressive
dyspnea over the previous three months, with producti-
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Figure 1. A. Chest radiograph showing rounded two 4×3 cm opacity in middle and lower right lung

and pace maker in left lung; B. a homogeneous triangle of shadow in the middle pulmonary field on the right

lung; C. homogeneous shadow-effusion in little incisura; D. verified effusion in the lung incisura on CT



ve cough. She was treated hypertension and had a pace
maker implanted due to bradycardia. Physical examina-
tion revealed cracles on the right lung. Chest x ray con-
firmed right sided massive pneumonia, which indicated
extremely careful access, since serious comorbidity
which sometimes could be unpredicted (2, 3). Labora-
tory findings have shown high values of marker of acute
phase of inflammation /SE, CRP, LE, Ne/. Triple antibi-
otics therapy was introduced according to guidelines
/ceftriakson, ciprofloxacin and metronidazole in full do-
ses (4). Chest X ray showed two rounded 4×3 cm (tu-
mor-like) opacity in the middle and lower zone of the
right lung (Figure 1(A)). On the third day of hospitaliza-
tion, she was complaining about irregular heartbeats,
ECG showed atrial fibrillation with chamber response
of 140/min. Amiodarone, ACE inhibitors, digoxin, loop
diuretics and beta blockers were included (1). Echocar-
diography: ejection fraction around 65–70%. The pati-
ent was introduced to intensive IV loop diuretic therapy
(1). After second and fifth day, chest X ray was perfor-
med (Figure 1 (B), Figure 1 (C)).). In order to confirm
the presence of fluid in little incisura, computer tomog-
raphy (CT) reaffirmed phantom tumor of the lung (Figu-
re 1 (D)).

DISCUSSION

The presented case experienced an acute exacer-
bation of congestive heart failure masked with pneu-
monia. After successful treatment of pneumonia, con-
trol chest X ray discovered characteristic posteroante-
rior radiographic phantom lung tumor, right-sided,
well delineated pulmonary mass with smooth margins.
The established presence of fluid in the large pleural
cavity makes for the easiest diagnosis of phantom tu-
mor. With adequate rapid resolution of the pneumonia
and simple method of chest X ray pseudotumor of the
lung was revealed and successfully managed with loop
diuretics after patient felt relief. The diagnosis of phan-
tom tumor is facilitated when there is evidence of fluid
in the large pleural cavity. The localization of phantom

tumor is not necessarily in the horizontal fissure to the
right; it can also be less often located to the left, or nea-
rer to the mediastinum (5, 6). The radiological appear-
ance of the phantom tumor may vary, in relation to the
volume of septated liquid and its location (6, 7). It usu-
ally shows as a homogenous spherical or elliptical opa-
city at the horizontal fissures, with clearly marked bo-
undaries (6). Lateral chest X-ray could be significant
for the enhanced localization of the lesion. Following
the procedure of intravenous infusion of potent diuret-
ics, radiological resolution can be observed in less than
24 hours. Injury recurrence may appear in the cases of
subsequent cardiac decompensations.

In several patient’s chest X rays revealed intermit-
tent appearance of the similar tumor-like shadows in
the same region of the right lobe during an acute exac-
erbation of congestive heart failure confirming that
phantom tumors can recur during episodes of cardiac
decompensation (Figure D) (6, 7, 8).

CONCLUSION

This case confirms efficacy of the conservative
medical treatment (loop diuretics) of the localized in-
terlobar effusion in congestive heart failure. The possi-
bility of phantom lung tumor should be considered and
excluded in any patient presenting with congestive he-
art failure and an apparent lung mass on a Chest X ray.
Finally, it is necessary to highlight the importance of
recognizing this condition in order to avoid needless,
costly and potentially harmful errors in diagnosis and
treatment.
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Uvod: Lokalizovani interlobarni izlivi kod kon-
gestivnog sr~anog zastoja (fantomski ili nestaju}i tu-
mori plu}a) su retki, ali {iroko priznati entiteti.

Prikaz slu~aja: 80-godi{nja `ena sa progresiv-
nom dispnejom tokom prethodna tri meseca, sa pro-
duktivnim ka{ljem. Le~ena od hipertenzije, a implanti-
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ran joj je i pejsmejker zbog bradikardije. RTG snimak
grudnog ko{a pokazao je pneumoniju sa desne strane
sa visokim inflamatornim markerima. Nakon izle~enja
upale plu}a, otkriven je fantom tumor plu}a koji nesta-
je nakon intenzivne terapije diureticima.

Zaklju~ak: Dijagnozu fantomskog tumora treba
razmotriti kao mogu}nost kod svakog pacijenta sa kon-
gestivnim zastojem srca i evidentiranom masom u plu-
}ima. Prikazani pacijent ranije nije imao znake konge-
stivnog zastoja srca, {to ukazuje na to da se fantomski
tumor mo`e pojaviti kod bolesnika bez hroni~nog kon-

gestivnog popu{tanja srca. Iako pouzdana dijagnostika
fantomskog tumora upotrebom raznih vidova radiolo-
{ke dijagnostike kod pacijenata bez kongestivnog za-
stoja srca mo`e biti prili~no izazovna, takva mo-
gu}nost se mora uzeti u obzir kod pacijenta sa masom u
plu}ima u velikoj incizuri plu}a. Zbog porasta broja
gerijatrijske populacije i kasnijeg javljanja kongestiv-
nog popu{tanja srca, mo`e se o~ekivati porast u~esta-
losti fantom tumora plu}a.

Klju~ne re~i: kongestivno popu{tanje srca, diure-
tici petlje, fantom tumori.
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Abstract: Congenital midline upper lip sinuses or
fistulas are exceptionally uncommon condition follow-
ing abnormal fusion of embryologic structures. Here,
we report a case of congenital upper lip sinus type I
presented as upper vestibular fold abscess in a seven
year old boy.

Key words: Congenital, midline sinus, upper lip,
vestibular abscess.

INTRODUCTION

Congenital midline lip fistulas or sinuses are in-
frequent malformations. The anomalies are typically
found in Van der Woude syndrome, characterized by a
pair of lower-lip dimples in relation with cleft palate.
The incidence of the congenital lower lip fistula is con-
sidered to be 0.001% whereas upper lip sinuses are
even more unusual, and they usually present as a dim-
pling into a blind sinus, that breaches the orbicularis
oris muscle ending under neath the mucosal surface of
the lip, without communication with the oral cavity (1,
2). Median fistula of the upper lip may be accompanied
with other congenital midline abnormalities, such as
nasal dermoid cyst, median cleft, sinus of the labial fre-
nulum, midline sinus of the dorsum of the nose, double
frenulum or hypertelorism, suggesting a collective em-
bryological developmental fault of midline malforma-
tions (3).

CASE REPORT

A7-year-old boy presented to have a midline pit in
the upper-lip philtrum since birth. He had recurrent
bulge around the frenulum of the upper lip with clear
fluid discharge through external orifice of upper lip.

There were no other related congenital anomalies and
none of his family members had similar symptoms, lip
pits, cleft lips or cleft palates. He was treated by paedi-
atric surgical team with a course of antibiotics but to no
avail when the swelling recurred multiple times. He
was then referred to our department with features of an
abscess and pus discharge coming out from the sinus.
Clinical examination revealed an upper lip sinus loca-
ted on the midline of the philtrum just below the base
of columella with a small pit of 1.0 mm in diameter (Fi-
gure 1). Over the frenulum portion of upper lip vestibu-
le, there was a fluctuant swelling with very thin erythe-
matous mucosal surface (Figure 2). There were no ab-
normalities noted elsewhere in the body. He was star-
ted with antibiotic and posted for surgical exploration
and drainage of the abscess. Intraoperatively, a small
transverse incision was made over the upper vestibular
swelling to drain the pus and a metal probe was inser-
ted into the opening on the cutaneous surface of the up-

DOI: 10.24125/sanamed.v14i1.303

UDK: 616.31-007.253-053.2
2019; 14(1): 87–89 ID: 274825740

ISSN-1452-662X Case reports

Figure 1. Small pit in the midline of philtrum just

below the base of columella



per lip which was found to becomm unicated with the
intraoral swelling (Figure 3). Then the entire sinus tract
was excised completely, leaving a small ellipse of skin
around the defect and the inner surface area was curet-
ted. Layered closure of the skin done while the intrao-
ral wound was packed with saline soaked ribbon gauze
dressing for secondary wound healing. Histopatholo-
gical examination of the specimen showed a tubular
structure measuring 7 mm in length and 5 mm in diam-

eter. Cut section shows present of lumen in the centre
of the tubular structure. Microscopically, the sinus tract
lined by stratified squamous epithelium with underly-
ing stroma show mild lymphocytes and plasma cell in-
filtrate. The tissue from intraoral mucosa show typical
features of an abscess. At one week postoperatively the
wound healed well.

DISCUSSION

Congenital upper lip sinuses are so rare and have
only been sporadically reported in journals with no
consensus on the definitive treatment of choice (2). To
date, only several cases of upper lip sinus and fistulas
have been reported worldwide with only 31 individual
cases comprise of 13 cases of type I with female predi-
lection, 9 cases of type II and 9 cases of type III.
Among the 13 cases of type I upper lip sinus, only 1
was a male similar to our case which made it up to only
2 cases have been reported so far over the globe (4).
While the mechanisms of the development of congeni-
tal upper lip sinuses are still partially understood, there
are three leading theories behind their aetiologies; 1)
the invagination theory suggests that upper lip sinuses
are a result from a failed ectodermal invagination of
the nasal placodes during the fronto nasal process de-
velopment, 2) the merging theory which states that the
sinus is due to abnormalities in the normal mesodermal
integration development, and 3) the fusion theory pro-
poses an incomplete integration between the fronto na-
sal and maxillary processes (1). Because this condition
is uncommon, much of our understanding is based on
details of individual case reports. In 2011 Aoki et al de-
veloped a classification system for upper lip sinuses;
(a) type I: midline sinus with no associated anomalies;
(b) type II: midline sinus with additional anomalies;
and (c) type III: the lateral sinus with or without associ-
ated anomalies (5).

A high index of suspicion is important in identify-
ing this rare condition especially when patients present
with periodic upper lip swelling and discharge. Repea-
ted infections occurred in 25% of the reported cases. A
comprehensive history and examination should be
conducted, to look properly for congenital pits on the
lips and accompanying congenital abnormalities. Van
der Woude syndrome is known to be associated with
cleft lips, palate and lower lip pits; however, upper lip
sinuses are not known to be linked with any specific
mode of genetic inheritance (1).

Our case represent type I of midline upper lip si-
nus, without other accompanying anomalies and the
patient’s family history also did not reveal any similar
conditions, which suggests that the abnormality may
be spontaneous rather than inherited and was a rarest of
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Figure 2. The upper vestibular fold swelling existed

on either side of frenulum

Figure 3. Communication between the sinus

with abscess cavity as shown by the metal probe



all forms of classification. Without awareness and con-
cern for underlying sinus, one can never formulate the
complete diagnosis and therefore addressing adequa-
tely any secondary condition of it e.g. intraoral ab-
scess. Management comprises of complete surgical ex-
cision via an intraoral or extra oral approach; whereas
incomplete excision leads to recurrences and ultima-
tely cosmetic deformities. Some centres injected 0.5%
methylene blue through the opening of fistula to ensure
complete excision of the tract and served as indicator
of incorrect plane of dissection (3, 5, 6). Different cen-
tre may treat the abscess separately whereby the ab-
scess is drained first before an excision of the tract is
carried out (5). In this case, the drainage and curettage
of the abscess with excision of the sinus tract were do-
ne simultaneously to reduce anaesthetic risk to paediat-
ric patient as well as to minimize any psychological

trauma to the patient. Nevertheless, longer follow up
need to be carried out in order to monitor any recurren-
ce and complication.

In conclusion, recurrent vestibular abscess is one
of the complication/sequelae of midline sinus. Com-
plete removal is recommended to render patient free of
the disease without recurrence.
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Kongenitalni sinusi ili fistule srednje linije gornje
usne su izuzetno retka stanja, koja prate abnormalno
spajanje embriolo{kih struktura. U ovom radu izlo`i-
}emo prikaz slu~aja kongenitalnog sinusa gornje usne

tip I, koji se prezentuje kao apsces vestibularnog nabo-
ra gornje usne kod sedmogodi{njeg de~aka.

Klju~ne re~i: kongenitalno, sinus srednje linije,
gornja usna, vestibularni apsces.
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Abstract: Oxybutynin is one of the most com-
monly prescribed drugs in overactive bladder treat-
ment. Because of its lipophilic structure, it crosses the
blood-brain barrier and causes cognitive side effects in
the central nervous system. Abuse of the drug is due to
its hallucinogenic effect. In terms of substance use dis-
order, adolescents are one of the groups at risk. In addi-
tion to well-known addictive substances, drugs which
have sedative, anticholinergic-antimuscarinic, stimu-
lant properties and prescribed for any treatment also
can be abused in adolescents with substance abuse. In
this article, it is aimed to raise awareness of physicians
and health workers about oxybutynin abuse because of
the pharmacodynamic characteristics of the drug and
its effects on the central nervous system. The health
professionals should therefore prescribe this drug with
more attention and follow-up those patients.

Key words: oxybutynin, adolescent, addiction, abuse.

INTRODUCTION

Oxybutynin chloride is one of the most commonly
prescribed drugs for the treatment of overactive blad-
der. It also is indicated in patients with detrusor instabi-
lity related to neurogenic bladder. It has been studied in
and approved for patients over 5 years of age (1). In
practice, the minimum therapeutic dose is 5 mg/day
and the maximum dose is 20 mg/day. Besides its anti-
muscarinic effects, oxybutynin has direct anesthetic
and smooth muscle relaxant effects (2). Side effects are
mainly constipation and dry mouth. There are also side
effects in the central nervous system since it is a lipop-
hilic agent so that it can cross the blood-brain barrier.
As a result of the studies; concentration problems, dec-
reased alertness and deterioration in decision-making
abilities were found in patients with oral oxybutynin
use (3). Overdose of the drug may cause anorexia, in-
somnia, agitation, delusions, hallucinations, confusion,

and delirium (4). Abuse of the drug is due to its halluci-
nogenic effect. It causes an increase in neurotransmit-
ters such as dopamine, GABA and serotonin in the syn-
aptic cleft due to anticholinergic effect. This situation
leads to aggravationof addiction behavior (5). In terms
of substance abuse, adolescents are one of the groups at
risk. When the age of onset for substance abuse is eval-
uated, it is seen that it usually arises in adolescence (6).
There are many risk factors that affect substance use in
adolescents. The most investigated factors are; age,
gender, personality traits, genetic and environmental
characteristics. The most prominent one of these fac-
tors is to have friends with substance addiction (7). In
addition to well-known addictive substances, drugs
which have sedative, anticholinergic-antimuscarinic,
stimulant properties and prescribed forany treatment
also can be abused in adolescents with substance abu-
se. In this article, we aimed to discuss a case with
oxybutynin abuse.

CASE REPORT

A. A 17year-old male patient who was taking care
at the child support institute was brought to our clinic
because of substance abuse and excessive irritability. It
was learned that his parents had adivorce 6 years ago,
the custody was given to the father and he had started
living with his father. After the second marriage of his
father, he started going away from home, when he had
a first encounter with this substance. It was learned that
he had robbed for the purpose of accessing the substan-
ce and was later handed over to the institution by the
police. He told that he started to smoke at the age of 10.
He was smoking 1 pack/day and later he used cannabis
and alcohol. He also said that he used alcohol and can-
nabis 4-5 times a week, and usually was consuming
both of them together. On a day when he couldn’t find
cannabis and alcohol about 6 months ago, he said that
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he was given a pill by his friend and continued using it
because he felt good afterwards.We learned that he bo-
ught 5 to 10 (25-50 mg) pills per dayat the pharmacy,
and the amount of sleep and appetite decreased when
he took them. It was learned that drugs took 5-10 times
a day sometimes 2-3 times a day. He also stated increa-
sed energy with drugs.The institute officer stated that
the pills were brought to the institute by the patient.
When he was not able to find any pill, his irritability in-
creased and he forced the staff to prescribe it to him.
When he couldn’t find any pill he escaped from the in-
stitute to apply to the hospital.

As the patient had no family, his developmental
history was not taken. Educational history revealed
that he completed 5

th
gradeand gave up school in sixth

grade. He told that he learned reading and writing on ti-
me but never liked to study, he was generally an unsuc-
cessful student. He said he was bored in class and could
not listen to the teacher. He was very active child, he
had broken his arm twice and had sustained minor inju-
ries several times.

In the psychiatric evaluation; general appearance
was cachectic, consistent with low socioeconomic le-
vel, self-care was inadequate. Large and small superfi-
cial cuts in the arms which were made for self-destruc-
tion were observed. It was learned that the cuts were af-
ter substance use. He had a dysphoric mood and his af-
fect was compatible with his mood. Frustration toler-
ance was low, irritability and anger bursts were obser-
ved. It was determined that the rate and the amount of
speech were normal.Overthinking about substances,
especially oxybutynin was detected in thought content.
Concentration problems, hyperactivity and impulsi-
vity were also determined. Visual hallucinations were
remarkable only when he took oxybutynin.

DSM-IV-based screening and evaluation scale for
attention-deficit and disruptive behavioral disorders
filled by the patient was consistent with attention defi-
cit hyperactivity disorder (ADHD) and conduct disor-
der. BAPI (addiction profile index-adolescent applica-
tion form) was found to be compatible with substance
use disorder and impaired functionality.

As a result of psychiatric evaluation and scales,
ADHD,conduct disorder, substance use disorder and
oxybutynin abuse were detected in our patient. Since
the patient refused to be followed up in the inpatient
service and the service was semi-closed, the patient
was followed as an outpatient because of the risk of es-
cape. Motivational interview was used. Sertraline (50
mg/day) and risperidone (2 mg/day) were initiated to
treat substance use disorder and to reduce craving.
Atomoxetine was planned for ADHD. In the evalua-
tion of the patient on the second week after he was dis-
charged from the hospital; it was observed that the irri-

tability decreased, he used the medications regularly
and no side effects were described. It was learned that
the substance and oxybutynin craving were still pres-
ent but less disturbing. Atomoxetine 25 mg/day was
added to the treatment of the patient and then he was
called for control.

DISCUSSION AND CONCLUSION

In adolescence, in addition to the physical chan-
ges, there are many psychological changes. Identity ac-
quisition is one of the most important achievements of
this period and this situation may turn into anidentity
confusion in some individuals. These individuals who
are in the process of identity formation are at great risk
for substance use. Our patient is at a risky period in
terms of substance use. At the same time, the chaotic
family structure and divorced parents have made our
patient prone to substance use. In many studies, it has
been shown that the prevalence of smoking, alcohol
and substance use are higher in adolescent individuals
with inadequate family functioning and problematic
family structure (6, 7).

Children and adolescents with ADHD have a hig-
her rate of alcohol, tobacco and illicit substance use
than children and adolescents without ADHD (8). In
the same study, smoking, cannabis and alcohol use we-
re found 2.5 times higher in ADHD patients. In addi-
tion to untreated ADHD, conduct disorder also increa-
ses the risk of substance use. The same situation is va-
lid for substance use disorder. The prevalence of
ADHD and conduct disorder have been found to be
66% and 35%, respectively, in a study in which pati-
ents with substance use disorder have been evaluated
(9). Our patient had previously no proper treatment for
his diagnose of ADHD and conduct disorder. Starting
to smoke at an early age in our case supports the fact
that tobacco is the transition substance. Early smoking
increases the risk of substance use for later periods
(10). In our case, smoking was followed with the use of
cannabis and alcohol.

Oxybutynin abuse can be seen in adolescents, alt-
hough it is not a common condition. In the two case re-
ports about abuse of this drug in adolescence, the drug
dose was similar to our case. After drug use, audi-
tory-visual hallucinations and euphoria have been re-
ported. Tremor, increase of anxiety and sweating have
been reported as withdrawal symptoms of the drug (11,
12). Other case reports related to drug abuse belong to
adult age group. Two cases of alcohol and substance
use disorder were found to have an abuse of
oxybutynin. The drug dose of one of these cases was
100 tablets (500 mg) and this is the highest dose we en-
countered in the literature. Depression, irritability, in-
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somnia and sweating have been reported as withdrawal
symptoms (13).

In another case report in the literature, it has been
reported that the case who had no substance use before
had used oxybutynin in military service. Similar to our
case, the subject started oxybutynin with peer effect. It
has been reported that it started to be re-used due to fa-
tigue, anger, irritability, carelessness, speech difficulti-
es, introversion symptoms after the discontinuation of
the drug use and increased the dose (4). In another case
report, it was reported that 60-70 tablets (300-350 mg)
oxybutynin was used and psychotic findings were ob-
served similar to our case (14). Psychotic symptoms
with low doses of 10-15 mg have been reported in two
cases without the abuse of oxybutynin. One of these
cases was 7 years old and he used it by mistake. The ot-
her patient was 21 years old and he was taking medica-
tion with the diagnosis of enuresis nocturna (15). On
the other hand, psychotic findings have been not found
to occur in another two case reports; although one of
the patients with oxybutynin abuse at the prison consu-
med the drug with a dose of 150 mg/day and the other
had 400 mg/day(16).

Oxybutynin is a drug which may cause dependen-
ce and differs from other psychotropic agents that we
encounter in practice with this property. It has been ta-
ken by prescription since March 2017 in Turkey. How-

ever, it can be easily prescribed. Individuals with sub-
stance use disorder can easily become addicted to the
drug. Therefore, the use of anticholinergic drugs sho-
uld be carefully considered in risky groups and should
be prescribed with caution. In this case report, it is
aimed to report that oxybutynin is a drug that can be
abused and adolescents are at high risk for the abuse of
this drug.
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Oksibutinin je jedan od naj~e{}e propisivanih le-
kova u le~enju hiperaktivne mokra}ne be{ike. Zbog
svoje lipofilne strukture, lako prolazi kroz krvno-mo-
`danu barijeru i izaziva brojne ne`eljene efekte u cen-
tralnom nervnom sistemu, koji se pre svega odnose na
poreme}aje kognicije. Zloupotreba ovog leka mo`e
dovesti i do halucinogenih efekata. Odnose}i se na
zloupotrebu supstance, mo`e se re}i da su adolescenti
grupa koja je najvi{e pod rizikom od zloupotrebe
ovog leka. Dobro su poznati sastavni delovi ovog le-
ka, koji izazivaju zavisnost, kao i supstance koje ima-
ju sedativno, antiholinergi~ko-antimuksarinsko dej-

stvo, kao i one koje imaju stimulativne karakteristike
i koje su propisivane u svrhe le~enja drugih simptoma
i bolesti, a koje adolescenti mogu koristiti i zloupoter-
bljavati. Cilj ove studije bio je da se pro{iri svest dok-
torima medicine i zdravstvenim radnicima u vezi sa
zloupotrebom oksibutinina, pre svega zbog njegovih
farmakodinamskih karakteristika i efekata na central-
ni nervni sistem. Zdravstveni radnici i profesionalci, s
toga, moraju da propisuju lek pa`ljivije i da prate ove
pacijente.

Klju~ne re~i: oksibutinin, adolescenti, zavisnost,
zloupotreba.
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A 34-year-old Turkish woman presented with a
left-sided cervical accessory thyroid gland. Her B-Mo-
de thyroid ultrasonography exhibited an accessory thy-
roid parenchyma adjacent to the inferolateral border of
left lobe of the thyroid gland (Figure 1a). Fine-needle
aspiration (FNA) cytology (FNAC) is a frequently
used primary diagnostic procedure worldwide due to
its preciseness, easiness, non-invasiveness, possessing
very little complications and low cost (1, 2). The thy-
roid gland ectopia and accessory thyroid tissue are two
patterns of the abnormal thyroid gland migration. Ec-
topic thyroid gland is a rare phenomenon and descri-
bed as a functioning thyroid tissue in an aberrant area
along the embryological descending line of the thyroid
gland. Its most common form is known as lingual thy-
roid, accounting for 90 %. Aproximately 70 % of pati-
ents will exposed to the hormonal status of subclinical
hypothyroidism (3). These phenomenon may later un-
dergo a malignant transformation (4). An accessory
thyroid gland is determined as a permanence of the
thyroidal parenchyma anywhere from the base of the
tongue to the thyroid isthmus, with the majority of the
functional thyroid in its normal pretracheal area. The
incidence of accessory thyroid gland is unknown (3).
Of 58 cadavers just one (1/58) was detected as the ac-
cessory thyroid gland on the thyroid cartilage by Braun
et al (3). Radkowski et al (5) performed thyroid ultra-

sonography on 230 cases of the throglossal duct cyst and
detected four cases (4/230) with the accessory thyroid
tissue and three (3/230) with the ectopic thyroid gland.
Therefore, they propunded the possibility of their equal-
ity in the incidence. The accessory thyroid glands are
classified into five groups, based on their anatomical lo-
cation: (1) cranial, (2) caudal, (3) lateral, (4) ventral, and
(5) dorsal glands. They usually are founded along the
former course of the thyroglossal duct and emigrate late-
rally (6). Pyramidal lobes, superior accessory thyroids,
retrotracheal, inferior/lateral extensions or extrusions
are involved in the reasons of the recurrent thyroid dise-
ases as the anomalies of the gland. Richards et al (3) as-
serted both thyroid gland ectopia and accessory thyroid
tissue being vulnerable to the same potential diseases as
a normally-situated thyroid gland. An accessory thyroid
gland do not lead to clinical complication except in ca-
ses of the pathologic conditions such as goitre, malig-
nancy, and the others. A thyroid FNA were planned,
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Figure 1a. The photograph of B-Mode

ultrasonography, exhibiting a left-sided accessory

thyroid parenchyma and its location

Figure 1b. The photomicrograph, exhibiting a huge

cellular cluster, composed of the thyrocytes in a

benign nature (Haematoxylin and Eosin,

Original magnification, 100x)



performed and its cytopathologic evaluation with Hae-
matoxylin and Eosin revealed a huge cellular cluster
including the benign thyrocytes (Figure 1b). Therefo-
re, a clinical follow-up was suggested for the present
case, after a benign FNAC. Conclusively, education,
training, and cognition of the thyroid embryology and
anatomy and its associated variations and anomalies
are very much essential for these kinds of the cases and
it will lead to increasing the level of awareness.

Abbreviations

FNA — Fine-needle aspiration
FNAC — Fine-needle aspiration cytology
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Abstract: Stress represents a negative life experi-
ence, closely followed by physiological, cognitive,
emotional, and behavioral changes that focus on chan-
ging the event or adapting to its effects. Any situation
or occurrence that requires adaptation can be experien-
ced as a stress, even positive situations and circumstan-
ces may be stressful, whether they come from the out-
side world, or the sources of stress is internal. While
acute stress does not necessarily have a negative effect,
if it lasts for a long time, or is frequently repeated, it be-
comes chronic, and can cause various serious disor-
ders. During chronic stress, there is an exhaustion of
the body’s capacity for an adequate reaction, which
can lead to long-lasting immunological dysfunction,
which significantly impairs health and quality of life.
According to the WHO (2017), stress is one of the cau-
ses of even 60% known diseases, and in a number of
mental disorders a direct connection with stress has
been reported: in acute stress reactions, “posttraumatic
stress disorder”, adjustment disorders and other reacti-
ons to severe stress. In addition, in all categories of
mental disorders (ICD-10), the stressful situation or
event plays a significant role in occurrence of the
symptoms. A particular category of stress-related dis-
orders are psychosomatic disorders. These are functio-
nal disorders in which there is no pathoanatomic sub-
strate. In contrast to these, psychosomatic diseases are
the type of illness in which there are structural changes
of tissues and organs, the etiology of which is based on
chronic stress, in addition to a number of other factors
(Adamovi}, 1983) and which occur when there is a bi-
ological predisposition. The paper presents the mecha-
nism of development of these diseases and some of the
ways of coping with stress. According to the DSM-V,
psychosomatic diseases are divided into skin diseases,

gastrointestinal diseases, respiratory diseases, heart
and blood vessel diseases, disorders of endocrine
glands, rheumatoid diseases, gynecological diseases
and others. In order to overcome stress and preserve
health, psychological strategies for coping with stress
play an important role. Multiple strategies are used,
which include various stress control techniques: relax-
ation techniques, meditation methods, and assertive
training, biofeedback and stress inoculation techniqu-
es. Successful mastering of coping stressful situations,
constructive problem solving in life crisis, relaxation
techniques and contributions to better adaptation to un-
expected changes in life are of key importance for both
mental and physical health.

Key words: stress, psychosomatic diseases, cop-
ing stress strategies.

INTRODUCTION

Nowadays, the concept of stress has been adopted,
both in professional circles and among layman and is
used to explain many phenomena in everyday life (1, 2,
3). To what extent does stress represents a medical pro-
blem, indicates WHO (World Health Organization) re-
port, which proclaimed 20th century as “the century of
collective and individual stresses in epidemic proporti-
ons and various forms, unseen so far in the history of
the human race.” Thus, over the past century, stress be-
came a critical factor in maintaining health and the cau-
se of psychosomatic diseases.

Stress represents a negative life experience, closely
followed by physiological, cognitive, emotional, and
behavioral changes that focus on changing the event or
adapting to its effects. Stress is indeed the result of a su-
bjective assessment of a particular person who lacks ca-
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pacity to adapt to the newly emerging situation. Every
situation or event that requires adaptation can be experi-
enced as stress (3, 4, 5). This implicates that stress can
represent not only negative, but also positive situations
and circumstances: marriage, relocation, starting school
etc. In addition to the “external”, there are “internal”
stressors, such as illness, perfectionism, unrealistic ex-
pectations, and so on. If it lasts for a long time, or is re-
peated frequently, acute stress becomes chronic, which
is the cause of a whole range of disorders (2, 3).

There are various definitions of stress, however,
one of the most frequently quoted is the one by Lazarus
(1950): “A subjective assessment of the events inclu-
des the assessment of the degree of demand and the
support that is available in the process of coping with
problems”. Stressors impersonate external or internal
events that cause stress, whereby it is crucial to apprai-
se whether an event is stressful for a particular person
or not. This subjective assessment of stressful events
leads to changes in psychological functioning, in phys-
iology and in the experience of the entire process
which is actually a stress reaction.

Epictetus, Greek philosopher (50-138) stated: “Pe-
ople are not upset by the event itself, but by their own
perception of a certain event.”

Universal stressors are disasters (earthquakes, flo-
ods, wars), traumas (exceptional unpleasant individual
experiences like rape or torture), and crises-expected un-
pleasant life events which represent normal experience,
and in most people cause similar reactions. In addition to
these high-intensity stressors, there are also chronic
low-stress intensity stressors such as unsatisfactory marria-
ge, burnout or poor relationships in the working environ-
ment. Nevertheless, in addition to the fact that there are
universal stresses, we must bear in mind that the experien-
ce of stress is purely individual, having said that, some sit-
uations will be experienced by one as stressful, while other
will have quite different experience. Reactions are depend-
ing on the individual assessment, as well as the capacity of
a person to coup with it. When stress exceeds the ability to
adapt, it distorts the quality of life and leads to physical or
mental disorders. Nowadays, in contemporary literature,
the prevailing assumption is that the overcoming of stress
represents a mediator of stress. This implicates that stress
and various disorders are not directly related to stress itself,
but that stress is a factor that triggers prevailing behavior
which affect the outcome (3).

Short-term or “acute” stress does not necessarily have
negative consequences. This kind of stress is also called
“eustress” and it can encourage person to progress and to
achieve success. In the state of “eustress”, one is conscio-
us, with sharpened attention and perception, with shorte-
ned reaction time, (e.g. exam, job interview, etc.). Dis-
tress, however, means that there is no way to overcome

the stressful situation, which makes individuals helpless
and significantly jeopardizes our sense of well-being (3).

Acute stress occurs within a few minutes as a re-
sponse to a strong stressor, causing a defensive reac-
tion which causes the individual to experience the feel-
ing of physical and psychological fatigue. Some indi-
viduals during the acute stress may experience muscle
paralysis (“paralyzed from fear”), while other experi-
ence- “fight-or-flight response”. In the first phase, or-
ganism prepares for action and the adrenal cortex is ac-
tivated through the sympathetic nervous system lead-
ing to an increase blood levels of adrenaline and nora-
drenaline. As a result of this, heart rate increases as
well as blood pressure, glycaemia rises and the sweat
glands are stimulated. Frequent urination, vomiting, or
diarrhea may also be associated symptoms (1, 4, 5).

In the second phase, which occurs several minutes
later, hypothalamic-pituitary-adrenal axis is activated
which leads to hypercortisolaemia. This axis has the
opposite effect on the organism from the sympathe-
tic-adrenal-medullary axis. It ensures preservation of
the body and energy and it also engages in passive be-
havior and avoidance (1, 4, 6, 7).

However, over chronic stress, we notice exhausti-
on of the body’s capacity for adequate fight- or-flight
response, and chronic hypersecretion of glucocortico-
ids leads to volume reduction in the hippocampus and
hypothalamus (6, 7, 8). In the same time, chronic
stress, according to modern knowledge, leads to
long-lasting immunological dysfunction, which at the
end disturbs health and quality of life (8).

During chronic stress, the high level of cortisol is
prolonged, which leads to a reduced immune response
and functional disorder of normal immune response
(there is an increased risk for autoimmune disorders
due to the production of pro-inflammatory substances
responsible for the emergence of chronic inflammatory
diseases) and they also increase the risk of developing
some of the autoimmune diseases such as lupus, rheu-
matoid arthritis, fibromyalgia, etc.).

In 2017. WHO stated that for 60% of known dise-
ases one of the causes is stress (7, 8). Much less surpri-
sing is the fact that many mental disorders are caused
by stress, where we can trace direct association such as
in the acute stress reaction, posttraumatic stress disor-
der, adjustment disorders, and other reactions to severe
stress. In addition, in all categories of mental disorders
(ICD-10), the stressful situation or event plays a signif-
icant role in occurrence of the symptoms.

PSYCHOSOMATIC DISORDERS

It was already known in ancient times that expo-
sure to long-lasting stress, as well as various emotional
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states, could lead to physical illness. Socrates (470-300
BC) stated during the treatment of numerous bodily
diseases that the body cannot be cured if “the soul is
not healed”. He also believed that any problem that
patient has and is unsolvable to him can cross into the
physical sphere and become bodily disease. The term
“psychosomatic” was first used in 18th century by
Hainroth, who cited numerous physical disorders that
he connected with the influence of strong emotions.
G. Groddeck (1866-1934), who advocated for the ho-
listic treatment of every physically ill patient, is re-
garded as a pioneer of psychosomatic medicine. In the
beginning of the 20th century, interest in psychoso-
matic disorders was growing, and in scientific circles
there was an increasing number of publications citing
chronic stress as a possible cause of many bodily ill-
nesses. In the basis of psychosomatic diseases, soma-
tization is actually a mechanism by which emotional
content is transformed into the body sphere, and the
pathological substrate occurs when the flow of anxi-
ety through the body becomes dominant in the “emp-
tying of an excess of anxiety.” This leads to the mani-
festation of psychosomatic disorders or psychosoma-
tic diseases (8, 9, 10).

Psychosomatic disorders are functional disorders
caused by stress, and without a pathoanatomic basis,
while in psychosomatic diseases there are structural di-
sorders of organ and organic systems and chronic
stress in addition to a number of other etiological fac-
tors, plays a crucial role (8).

A link that connects chronic stress with physical
illnesses is certainly a neuroendocrine and immune
system, but so far pathophysiological mechanisms are
not clear enough.

Franz Alexander, (1891-1964) described the “big
7” diseases in whose genesis, stress plays a key role.
These are: arterial hypertension, gastroduodenal ulcer,
ulcerative colitis, hyperthyroidism, asthma, chronic
poli-rheumatism and neuro-dermatitis. His interpreta-
tion was that the etiology of these diseases were most
commonly unpleasant emotions but when there was a
biological predisposition. Emotions responsible for the
onset of the psychosomatic disease are most often sup-
pressed aggression and jealousy that are caused by psy-
chological trauma in childhood. In doing so, psychoso-
matic symptoms are a form of stress release in the ab-
sence of a more convenient way.

The latest classification of the American Psychiat-
ric Association (DSM-5, 2013) classifies psychosoma-
tic diseases as follows:

1. Dermatological diseases (acne, urticaria, neuro-
dermitis, angioneurotic edema)

2. Digestive system diseases (ulcer, constipation,
irritable bowelsyndrome, Crohn’s disease)

3. Respiratory system diseases (asthma, tubercu-
losis)

4. Heart and blood vessels (hypertension, angina
pectoris, arrhythmias)

5. Endocrine disorders (diabetes, hyperinsuli-
nism, and hyperthyroidism)

6. Rheumatic diseases (chronic back pain, lumbar
syndrome, polyurheumatism)

7. Gynecological diseases (dysmenorrhea, spon-
taneous abortion)

8. Other (obesity, overeating, migraines, tumors)
It is evident that the number of psychosomatic dis-

eases is on the rise, and therefore it is necessary for the-
rapeutic purposes to include psychotherapeutic inter-
ventions in all the above disorders.

COPING STRESS STRATEGIES

Coping stress strategies involve the activation of
external and internal capacities in the fight against
stress which means reduction of the “threat” to the per-
sonality, changing of what is possible and acceptance
of the occasions that overcome personal or human pos-
sibilities (11, 12, 13).

Successful coping strategies aim to maintain a po-
sitive self-image, preserve emotional stability and ma-
intain stable social relationships.

According to Lazarus and Folkman (1950), strate-
gies for overcoming stress involve direct external acti-
ons directed towards solving problems or escaping
from problems, as well as intrapsychic actions aimed at
mitigating emotional consequences (redefining, acti-
vating defense mechanisms).

Successful strategies for coping stress include:
1. Confronted overcoming which represents acti-

ve approach to dealing with the source of stress, an as-
sertive “attack” on the problem with maintenance of
the internal locus of control.

2. Mastery planning- orientation toward the prob-
lem and solution, but with the preliminary elaboration
of tactics and searching for additional information for a
better understanding of the situation.

3. Seeking social support from the environment,
which means that the aid is actively sought or expec-
ted, as well as obtaining emotional support or additio-
nal information from other people.

4. Establishing self-control, which implies distan-
cing of problems and being calm or “cool headed.” It is
advisable that in some situations postponing reactions
and problem solving are much better than to succumb
to impulsive behavior.

5. Finding positive meanings and suppressing the
negative consequences of stressful situations that can-
not be avoided.
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In overcoming stress psychologists use multiple
strategies, which include various stress control techni-
ques such as: relaxation methods, meditation, assertive
training, biofeedback, stress inoculation techniques,
and others.

AUTOGENIC TRAINING

The creator of this relaxation technique is a Ger-
man neuropsychiatrist and psychotherapist Johannes
Hainrich Schulz. Schulz, and later his associate Lute,
presented autogenic training to the scientific public as
a technique of psychophysical relaxation back in 1932.

The mechanism behind the exercise of autogenic
training is activation of the so-called relaxed response,
which is opposite to the “fight-or-flight” mechanism.
Regular practice of this technique leads to the re-estab-
lishment of homeostasis, which is impaired by long-la-
sting stress. Autogenic training has positive effects both
on physiological and psychological functions (14, 15).

The technique of autogenic training is structured
as a system of six standard exercises during which the
patient, with the help of auto suggestive verbal formu-
las, releases himself in a state of relaxation. Results are
normalizing breathing, regulating blood pressure, im-
proving the quality of sleep, mood stabilizing, reduc-
ing anxiety and improving concentration and most
cognitive functions.

ASSERTIVE TRAINING

Assertive training is training in communication
skills and self-confidence. By mastering this techni-
que, people acquire social and communication skills
that enable them to openly communicate their wishes
or feelings to others, and thus achieve their goals.

The effects of applied assertive training are man-
ifested in the reduction of anxiety, stress, shyness,
ability to manage emotions and develop greater sensi-
tivity for other people, and finally self-esteem stren-
gthening.

BIOFEEDBACK

This technique implies the strengthening of con-
trol over one’s own psychophysiological functions,
with the help of functions feedback that person recei-
ves through modern technology. The client learns to
recognize physiological responses and to change
them (similar to learning to ride a bicycle or playing a
piano).

By adopting biofeedback technique clients learn
about their own psychophysiological patterns of stress
response and how to control them. Skilled arts become
automatic and the person use them independently from
the therapist after training.

Biofeedback effects are expressed in improving
circulation, rhythm of breathing, normalizing blood
pressure, reducing muscle tension, improving concen-
tration and achieving relaxation (16).

STRESS INOCULATION THERAPY

The creator of this technique is Meinchenbaum
(1977), and the name itself could be translated as
“stress immunization”. During the application of this
technique, a therapist teaches the client to recognize
his emotions and situations that trigger a certain (irrati-
onal) thinking, which is the generator of negative emo-
tions. The next step in this technique is learning new
and more effective ways to deal with stressful situati-
ons. The client and therapist are exercising together
new patterns of thinking and behavior in real life situa-
tions that previously represented a trigger for stress re-
sponses.

CONCLUSION

Stress is a disease of the modern way of life. Now-
adays, man is facing more and more demands in every
walk of life. The alienation, which occurs with techno-
logical advances, grows bigger and bigger and it gives
rise to loneliness which the plaque of modern man. The
sources of stress are numerous, both external and inter-
nal. Methods of dealing with stressful situations, con-
structive resolution of problems in crisis situations, re-
laxation techniques, as well as better adaptation to un-
expected changes in life are of key importance for both
mental and physical health. Since stress situations of-
ten cannot be completely avoided, it is useful to look at
them as a source of new experiences, challenges and
possible progress.
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Stres predstavlja negativno `ivotno iskustvo, pra}e-
no fiziolo{kim, kognitivnim, emocionalnim i bihejvioral-
nim promenama, koje su usmerene na izmenu doga|aja
ili na prilago|avanje njegovim efektima. Svaku situaciju
ili doga|aj, koji zahteva prilago|avanje, mo`emo do`ive-
ti kao stres, tako da stresogeno mogu delovati i pozitivne
situacije i okolnosti, bilo da dolaze spolja, ili se radi u
unutra{njim izvorima stresa. Dok akutan stres ne mora
imati negativne posledice, ukoliko on traje dugo, ili se u~e-
stalo ponavlja, prelazi u hroni~ni, koji mo`e biti uzrok ~ita-
vog niza poreme}aja. Tokom hroni~nog stresa dolazi do is-
crpljivanja kapaciteta organizma za adekvatnu reakciju,
{to mo`e da dovede do dugotrajne imunolo{ke disfunkcije,
koja remeti zdravlje i kvalitet `ivota. Prema SZO (2017),
~ak kod 60% poznatih obolenja kao jedan od uzro~nika
navodi se stres, a kod brojnih mentalnih poreme}aja je ot-
krivena direktna povezanost sa stresom: kod akutne reak-
cije na stres, „posttraumatskog stresnog poreme}aja“, po-
reme}aja prilago|avanja i drugih reakcija na te`ak stres.
Pored toga, kod svih kategorija mentalnih poreme}aja

(MKB-10), stresna situacija ili doga|aj imaju zna~ajnu
ulogu u ispoljavanju simptoma. Posebnu kategoriju pore-
me}aja izazvanih stresom predstavljaju psihosomatski po-
reme}aji. Radi se o funkcionalnim poreme}ajima kod ko-
jih ne postoji patoanatomski supstrat. Za razliku od njih,
psihosomatske bolesti su svrsta obolenja kod kojih postoje
strukturni poreme}aji organa ili organskih sistema, u ~ijoj
etiologiji, pored niza drugih ~inilaca, hroni~ni stres ima
presudnu ulogu (Adamovi}, 1983) i koje nastaju kada za to
postoji biolo{ka predispozicija. U radu je obja{njen meha-
nizam nastanka ovih bolesti i na~ina prevazila`enja stresa
koji se smatra njihvim glavnim okida~em. Prema DSM-V
psihosomatska obolenja se dele na ko`ne bolesti, bolesti
probavnog sistema, bolesti respiratornih organa, bolesti sr-
ca i krvnih sudova, bolesti `lezda sa unutra{njim lu~enjem,
reumatske bolesti, ginekolo{ke bolesti i ostalo. U cilju pre-
vazila`enja stresa i o~uvanja zdravlja, zna~ajnu ulogu ima-
ju psiholo{ke strategije.

Klju~ne re~i: stres, psihosomatske bolesti, strate-
gija suo~avanja sa stresom.
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Abstract: Pulmonary embolism (PE) and deep vein
thrombosis (DVT) are associated with considerable
morbidity and mortality, and for as much as twenty-five
percent of PE patients the primary clinical appearance is
unexpected death. Diagnosis of PE is based on clinical
suspicious at first, but sometimes its diagnostics can be
extremely difficult. Newly increased interest in an inhe-
rited thrombophilic states has been provoked by the dis-
covery of several common inherited abnormalities, i.e.
the prothrombin (PT) gene G20210A, Factor V Leiden
(FVL) mutation (Arg506Gln), hyperhomocystenemia
and homocysteiuria, Wein-Penzing defect, Sticky Pla-
telet Syndrome (SPS), Quebec platelet disorder (QPD)
and Sickle Cell Disease (SCD). PE incidence rates in-
crease in recent years. The only explanation at this mo-
ment is increased awareness of PE, especially after any
kind of surgery, immobile state or unexplained shor-
thness of breath.

Key words: Inherited thrombophilic states, veno-
us thromboembolism, pulmonary embolism.

INTRODUCTION

Venous thromboembolic disorders (VTE) are seri-
ous disorders with high morbidity and mortality rates.
Many genetic and acquired risk factors were identified
to cause VTE (1).

Thrombophilia is the term given to abnormal
blood coagulation condition leading to hypercoagula-
bility status. People with hypercoagulability are at risk
of developing thrombosis, especially venous thrombo-
embolic disorders (VTE) including deep vein throm-
bosis (DVT) and pulmonary embolism (PE). VTE is a

significant cause of morbidity and mortality in many
countries with an annual incidence of 1/1000 (2, 3).
Many genetic and acquired risk factors for the develop-
ment of VTE were identified. In fact, the WHO expert
group (1996) defined thrombophilia as a tendency to
develop VTE that may be genetically determined, ac-
quired or both (4). Genetic factors include activated
protein C resistance (APC-R) associated with Factor V,
Prothrombin G20210A mutation associated with high
levels of prothrombin, genetic deficiencies of proteins
C, S and antithrombin, and others. Acquired risk fac-
tors include lupus anticoagulants, pregnancy,the use of
contraceptives, major surgeries, cancer, inflammati-
ons, and others. This review article focuses on the epi-
demiology of APC-R/FVL as the most common risk
factor for PE in 20-40% patients (5).

HEMOSTASIS

Normal human hemostasis is a balanced system
which, on one hand, prevents excessive bleeding from
any injured site, while on the other hand maintains
blood circulation inside intact blood vessels by inhibit-
ing intravascular coagulation. A healthy hemostatic
process involves proteins called the plasma clotting
factors (enzymes). These enzymes circulate in the
blood in an inactive form, and get activated in case of
vessel injury. In summary, when a blood vessel is inju-
red, the coagulation cascade is initiated by the release
of tissue factor (thromboplastin) and the exposure of
intravascular collagen, which activates clotting factors
VII and XII, respectively. These clotting factors activa-
te other clotting factors in a stepwise procedure ending
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up with the formation of a fibrin clot. A fibrin clot, in
association with platelets, form a plug that blocks the
injured blood vessel, preventing bleeding and allowing
for wound healing. After healing, the fibrin clot is dis-
solved by the enzyme plasmin in a process called fibri-
nolysis. The whole process is under careful supervi-
sion by three main proteins that circulate normally in
the blood; namely protein C (and its active form activa-
ted protein C; APC), protein S (PS) and antithrombin
(AT). These so-called “natural anticoagulants” monitor
the processes of coagulation and fibrinolysis in order
to prevent excessive clotting.Abnormalities in clotting
factors may lead to bleeding problems (hemophilia),
while abnormalities in the natural anticoagulants may
lead to hypercoagulability and thrombosis, with cer-
tain exceptions in both (5-8).

APC-R/FVL

Factor V Leiden (rs6025) is a variant (mutated
form) of human factor V (one of several substances that
helps blood clot), which causes an increase in blood
clotting (hypercoagulability). With this mutation, pro-
tein C, an anticoagulant protein (which normally inhib-
its the pro-clotting activity of factor V), is not able to
bind normally to Factor V, leading to a hypercoagulable
state, i.e., an increased tendency for the patient to form
abnormal and potentially harmful blood clots. Factor V
Leiden is the most common hereditary hypercoagulabi-
lity disorder amongst ethnic Europeans. It is named after
the Dutch city Leiden, where it was first identified in
1994 by Prof R. Bertina under the direction of (and in
the laboratory of) Prof P. Reitsma (7, 8, 9).

Together, protein C and S deficiencies and antit-
hrombin III comprise between 5 percent and 10 percent
of all DVT cases. Factor V Leiden is responsible for
many more, between 20 percent and 40 percent. Nor-
mally, APC should inactivate clotting Factor V (FV)
and therefore slow down the coagulation process. Abo-
ut 3 percent of the general population has this gene al-
teration, also called a mutation. Dahlbäck and al. called
this phenomenon “APC resistance”, and they origi-
nally though this could be due a deficiency in a yet un-
known protein that co-helps APC in inactivating FV
(5). It is about a missense point mutation in the FV ge-
ne and nucleotide replacement. Because of the amino
acid change in FVL, APC can no longer inactivate FV
efficiently, but FV retains its coagulation capabilities
and therefore carriers of FVL develop hypercoagulabi-
lity which may clinically manifest as VTE episodes.
Later studies showed that people with FVL were at hig-
her risk of developing VTE (10-fold in heterozygous
carriers and 30 to 140-fold in homozygous carriers) (9,
10, 11). Additionally most homozygotes for FVL were
reported to get at least one VTE event in their life time

(12, 13). This explains the great clinical and scientific
consideration this mutation had appealed and the hun-
dreds of studies conducted on its prevalence and risk
for developing VTE in almost every part of the world.

Interesting thing is that clinical symptoms in pati-
ents with the factor V Leiden mutation are variable.
Some patients could never experience thrombosis,
whereas other patients suffer recurrent and severe
thrombotic events. Because of this marked variance, li-
felong anticoagulation may not be necessary for all in-
dividuals with factor V Leiden mutation. Lifelong anti-
coagulation should be reserved for patients who expe-
rience two or more thrombotic events or a single li-
fe-threatening thrombosis (14).

DISTRIBUTION PF

THE COAGULATION FACTOR V

Distribution of the coagulation factor VR506Q
(FV Leiden) mutation, which is known to be a cause of
VTE, is often seen in Caucasians, whereas the muta-
tion has not been reported in other population, in fact
the prevalence was almost zero in other ethnic groups
(15, 16). Therefore, its development is of historicalsig-
nificance. A group of scientists got a perception that
FVL has occurred once in the past time in one Euro-
pean Caucasian person. Anthropology proposes that
Caucasoid populations who settled in Europe were di-
verted from Mongoloid populations (who moved to
East Asia) around 32 thousands of years ago; therefore
FVL should have appeared sometime earlier than
32,000 years ago (17-20). It was suggested that the mu-
tation occurred in Europe first, and then spread to other
parts of the world. The rarity of FVL in the French and
Spanish Basque populations, which are thought to be
the oldest ethnic groups in Europe of Paleolithic origin,
has also suggested FVL to occur outside Europe first
(21, 22). Lucotte et al proposed that FVL expanded in
Europe during the Neolithic period, from a probable
Anatolian center of origin in Turkey, which has occur-
red around 10,000 years ago (23). This may explain the
highest prevalence of FVL in East Mediterranean co-
untries, and that the prevalence decreases when radiat-
ing away from this region towards Europe or other
parts of the world. Still, more genetic and molecular
studies may be needed to detect certain genetic loci or
markers that may help in following the movement of
carriers of FVL in the Mediterranean region to defini-
tely determine the exact location where FVL might ha-
ve occurred first.

CONCLUSION

DVT has been focused on and recognized by med-
ical professionals and by general citizens. In medical
professionals, mechanical compressions, malignant di-
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seases, lower limb operations, sedentary postures for
long periods and central vein catheters cause VTEs,
and DVT often results in fatal pulmonary thromboem-
bolism, which is unacceptable in the modern diagnos-
tic and medical treatment. We cannot fight against he-
reditary factors, but if one is to have lung thromboem-
bolism, it is necessary to have hematological testing.
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PE — Pulmonary embolism
DVT — deep vein thrombosis
PT — prothrombin
FVL — Factor V Leiden

SPS — Sticky Platelet Syndrome
QPD — Quebec platelet disorder
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VTE — Venous thromboembolic disorders
APC-R — activated protein C resistance
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Plu}na embolija (PE) i duboka venska tromboza
(DVT) su povezani sa zna~ajnim stepenom mortaliteta
i morbiditeta, a za 25% PE pacijenata prvi klini~ki
znak je neo~ekivana smrt. Dijagnoza PE zasnovana je
na klini~koj sumnji u prvom koraku, ali ponekad je i
odre|ivanje same dijagnostike izuzetno ote`ano. U po-
slednje vreme dosta pa`nje se posve}uje uro|enim sta-
njima trombofilije, koja su bila najvi{e izazvana otkri-
}em nekoliko ~estih naslednih abnormalnosti, npr gen
za protrombin (PT) G20210A, mutacija za faktor V Le-

iden (FVL) /Arg506Gln), hiperhomocisteinemija i ho-
mocistinurija, Wein-Penzing defekt, Sindrom lepljivih
Trombocita (SPS), poreme}aj trombocita – Kvebek
(QPD) i anemija srpastih }elija (SCD). Incidencija PE
bele`i zna~aj porast u poslednjih par godina. Jedno od
mogu}ih re{enja je pro{irena svest o pojavi PE, poseb-
no nakon bilo kakvih oblika hirurgije, stanja nepokret-
nosti i neobja{njivog gubitka daha.

Klju~ne re~i: nasledna trombofilna stanja, venska
tromboembolija, plu}na embolija.
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margine podesiti na 25 mm, a tekst kucati sa levim porav-
nanjem i uvla~enjem svakog pasusa za 10 mm, bez delje-
nja re~i (hifenacije).

Rukopis mora biti organizovan na slede}i na~in:
naslovna strana, sa`etak na srpskom jeziku, sa`etak na
engleskom jeziku, klju~ne re~i, uvod, cilj rada, bole-
snici i metodi/materijal i metodi, rezultati, diskusija,
zaklju~ak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora
po~eti na posebnoj strani. Sve strane moraju biti nume-
risane po redosledu, po~ev od naslovne strane. Podaci
o kori{}enoj literaturi u tekstu ozna~avaju se arapskim
brojevima u zagradama, i to onim redosledom kojim se
pojavljuju u tekstu.

Obim rukopisa. Celokupni rukopis rada, koji ~i-
ne naslovna strana, kratak sadr`aj, tekst rada, spisak li-

terature, svi prilozi, odnosno potpisi za njih i legenda
(tabele, slike, grafikoni, sheme, crte`i), naslovna stra-
na i sa`etak na engleskom jeziku, mora iznositi za ori-
ginalni rad, saop{tenje, rad iz istorije medicine i pre-
gled literature do 5.000 re~i, a za prikaz bolesnika, rad
za praksu, edukativni ~lanak do 3.000 re~i; radovi za
ostale rubrike moraju imati do 1.500 re~i.

Provera broja re~i u dokumentu mo`e se izvr{iti u
programu Word kroz podmeni Tools-Word Count ili Fi-

le-Properties-Statistics.
Sva merenja, izuzev krvnog pritiska, moraju biti

izra`ena u internacionalnim SI jedinicama, a ako je
neophodno, i u konvencionalnim jedinicama (u zagra-
di). Za lekove se moraju koristiti generi~ka imena. Za-
{ti}ena imena se mogu dodati u zagradi.

Naslovna strana. Naslovna strana sadr`i naslov ra-
da, kratak naslov rada (do 50 slovnih mesta), puna prezi-
mena i imena svih autora, naziv i mesto institucije u ko-
joj je rad izvr{en, zahvalnost za pomo} u izvr{enju rada
(ako je ima), obja{njenje skra}enica koje su kori{}ene u
tekstu (ako ih je bilo) i u donjem desnom uglu ime i
adresu autora sa kojim }e se obavljati korespondencija.

Naslov rada treba da bude sa`et, ali informativan.
Ako je potrebno, mo`e se dodati i podnaslov.
Kratak naslov treba da sadr`i najbitnije informaci-

je iz punog naslova rada, ali ne sme biti du`i od 50
slovnih mesta.

Ako je bilo materijalne ili neke druge pomo}i u iz-
radi rada, onda se mo`e sa`eto izre}i zahvalnost osoba-
ma ili institucijama koje su tu pomo} pru`ile.

Treba otkucati listu svih skra}enica upotrebljenih
u tekstu. Lista mora biti ure|ena po abecednom redu
pri ~emu svaku skra}enicu sledi obja{njenje. Uop{te,
skra}enice treba izbegavati, ako nisu neophodne.

U donjem desnom uglu naslovne strane treba ot-
kucati ime i prezime, telefonski broj, broj faksa i ta~nu
adresu autora sa kojim ce se obavljati korespodencija.

Stranica sa sa`etkom. Sa`etak mora imati do 350
re~i. Treba koncizno da iska`e cilj, rezultate i zaklju-
~ak rada koji je opisan u rukopisu. Sa`etak ne mo`e sa-
dr`ati skra}enice, fusnote i reference.

Klju~ne re~i. Ispod sa`etka treba navesti 3 do 8
klju~nih re~i koje su potrebne za indeksiranje rada. U



izboru klju~nih re~i koristiti Medical Subject Headings
— MeSH.

Stranica sa sa`etkom na engleskom jeziku. Tre-
ba da sadr`i pun naslov rada na engleskom jeziku, kra-
tak naslov rada na engleskom jeziku, naziv institucije
gde je rad ura|en na engleskom jeziku, tekst sa`etka na
engleskom jeziku i klju~ne re~i na engleskom jeziku.

Struktura rada. Svi podnaslovi se pi{u velikim
slovima i boldovano.

Originalni rad treba da ima slede}e podnaslove:
uvod, cilj rada, metod rada, rezultati, diskusija, zaklju-
~ak, literatura.

Prikaz bolesnika ~ine: uvod, prikaz bolesnika, di-
skusija, literatura.

Pregled iz literature ~ine: uvod, odgovaraju}i pod-
naslovi, zaklju~ak, literatura.

Bolesnici i metode/materijal i metode. Treba
opisati izbor bolesnika ili eksperimentalnih `ivotinja,
uklju~uju}i kontrolu. Imena bolesnika i brojeve istorija
ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja kako
bi drugi istra`iva~i mogli proceniti i ponoviti rad.

Kada se pi{e o eksperimentima na ljudima, treba
prilo`iti pismenu izjavu u kojoj se tvrdi da su eksperi-
menti obavljeni u skladu sa moralnim standardima Ko-
miteta za eksperimente na ljudima institucije u kojoj su
autori radili, kao i prema uslovima Helsin{ke deklara-
cije. Rizi~ne procedure ili hemikalije koje su upotre-
bljene se moraju opisati do detalja, uklju~uju}i sve me-
re predostro`nosti. Tako|e, ako je ra|eno na `ivotinja-
ma, treba prilo`iti izjavu da se sa njima postupalo u
skladu sa prihva}enim standardima.

Treba navesti statisti~ke metode koje su kori{}ene
u obradi rezultata.

Rezultati. Rezultati treba da budu jasni i sa`eti, sa
minimalnim brojem tabela i slika neophodnih za dobru
prezentaciju.

Diskusija. Ne treba ~initi obiman pregled literatu-
re. Treba diskutovati glavne rezultate u vezi sa rezulta-
tima objavljenim u drugim radovima. Poku{ati da se
objasne razlike izme|u dobijenih rezultata i rezultata
drugih autora. Hipoteze i spekulativne zaklju~ke treba
jasno izdvojiti. Diskusija ne treba da bude ponovo iz-
no{enje zaklju~aka.

Literatura. Reference numerisati rednim arapskim
brojevima prema redosledu navo|enja u tekstu. Broj re-
ferenci ne bi trebalo da bude ve}i od 30, osim u pregledu
literature, u kojem je dozvoljeno da ih bude do 50.

Izbegavati kori{}enje apstrakta kao reference, a
apstrakte starije od dve godine ne citirati.

Reference se citiraju prema tzv. Vankuverskim
pravilima, koja su zasnovana na formatima koja kori-
ste National Library of Medicine i Index Medicus.

Primeri:

1. ^lanak: (svi autori se navode ako ih je {est i
manje, ako ih je vi{e navode se samo prvih {est i dodaje
se ”et al.”)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic
basal cell carcinoma. J Dermatol Surg. 2003; 29(2):
650–652.

2. Knjiga:

Sherlock S. Disease of the liver and biliary sys-
tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Poglavlje ili ~lanak u knjizi:

Latkovi} Z. Tumori o~nih kapaka. U: Litri~in O i
sar. Tumori oka. 1. izd. Beograd: Zavod za ud`be-
nike i nastavna sredstva, 1998: 18–23.

Tabele. Tabele se ozna~avaju arapskim brojevima po
redosledu navo|enja u tekstu, sa nazivom tabele iznad.

Slike. Sve ilustracije (fotografije, grafici, crte`i) se
smatraju slikama i ozna~avaju se arapskim brojevima u
tekstu i na legendama, prema redosledu pojavljivanja.
Treba koristiti minimalni broj slika koje su zaista neop-
hodne za razumevanje rada. Slova, brojevi i simboli mo-
raju biti jasni, proporcionalni, i dovoljno veliki da se
mogu reprodukovati. Pri izboru veli~ine grafika treba
voditi ra~una da prilikom njihovog smanjivanja na {iri-
nu jednog stupca teksta ne}e do}i do gubitka ~itljivosti.
Legende za slike se moraju dati na posebnim listovima,
nikako na samoj slici.

Ako je uveli~anje zna~ajno (fotomikrografije) ono
treba da bude nazna~eno kalibracionom linijom na samoj
slici. Du`ina kalibracione linije se unosi u legendu slike.

Uz fotografije na kojima se bolesnici mogu prepo-
znati treba poslati pismenu saglasnost bolesnika da se
one objave.

Za slike koje su ranije ve} objavljivane treba na-
vesti ta~an izvor, treba se zahvaliti autoru, i treba prilo-
`iti pismeni pristanak nosioca izdava~kog prava da se
slike ponovo objave.

Pisma uredniku. Mogu se publikovali pisma ured-
niku koja se odnose na radove koji su objavljeni u SA-
NAMEDU, ali i druga pisma. Ona mogu sadr`ati i jed-
nu tabelu ili sliku, i do pet referenci.

Propratno pismo. Uz rukopis obavezno prilo`iti
pismo koje su potpisali svi autori, a koje treba da sadr-
`i: izjavu da rad prethodno nije publikovan i da nije
istovremeno podnet za objavljivanje u nekom drugom
~asopisu, te izjavu da su rukopis pro~itali i odobrili svi
autori koji ispunjavaju merila autorstva. Tako|e je po-
trebno dostaviti kopije svih dozvola za: reprodukova-
nje prethodno objavljenog materijala, upotrebu ilustra-
cija i objavljivanje informacija o poznatim ljudima ili
imenovanje ljudi koji su doprineli izradi rada.
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Tro{kovi pripreme rada

Svi autori radova, imaju obavezu da pre nego {to
dobiju potvrdu da }e rad biti objavljen u Sanamedu, iz-
vr{e uplatu za pokri}e dela tro{kova {tampe koja za
autora rada iznosi 2500 dinara, a za koautore po 1500
dinara, za svaki prihva}eni rad. Za autora rada iz ino-
stranstva naknada za {tampanje iznosi 40 eura (u dinar-
skoj protivrednosti po kursu na dan uplate), a za koau-
tore 20 eura. Dodatno }e biti napla}ena svaka stranica

na kojoj se nalaze slike u boji, po ceni od 30 eura; crno
bele slike se ne napla}uju.

Za sva dalja uputstva i informacije kontaktirajte
Uredni{tvo.

Napomena. Rad koji ne ispunjava uslove ovog uput-
stva ne mo`e biti upu}en na recenziju i bi}e vra}en autori-
ma da ga dopune i isprave. Pridr`avanjem uputstva za pi-
sanje rada za SANAMED znatno }e se skratiti vreme celo-
kupnog procesa do objavljivanja rada u ~asopisu, {to }e
pozitivno uticati na kvalitet i redovnost izla`enja svezaka.
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INSTRUCTIONS TO AUTHORS

SANAMED is a medical journal, published since
2006. The journal publishes: original papers, case re-
ports, review articles, letters to the Editor, other articles
and information concerned with practice and research
in medicine.

Address manuscripts to:
Prim. dr Avdo ]erani},
(for Sanamed)
Ul. Palih boraca 52, 36300 Novi Pazar
Email sanamednp2006ªgmail.com
www.sanamed.rs

Arrived manuscript is sent to reviewers for expert
assessment by the Editorial Board. If reviewers propo-
se changes or amendments, copies of reviews are sub-
mitted to authors with a request to enter the required
changes to the text or explain its disagreement with the
remarks of the reviewer. The final decision of accep-
tance for publishing is given by Editor in chief.

The journal is published in English, with the sum-
mary translated into Serbian.

GENERAL GUIDELINES

Text of the paper should be typed in a word pro-
cessing program Word, written in Latin, double-spa-
ced, only in Times New Roman font size 12 points. All
margins should be set at 25 mm, and the text should be
typed with the left alignment and paragraph indentati-
ons of 10 mm, without dividing the words.

The manuscript should be arranged as following:
title page, abstract, key words, introduction, patients and
methods/material and methods, results, discussion, con-
clusion, references, tables, figure legends and figures.

Each manuscript component (title page, etc.) be-
gins on a separate page. All pages are numbered consec-
utively beginning with the title page.

References in the text are designated with Arabic
numerals in parentheses, and the order in which they
appear in the text.

Manuscript volume. The complete manuscript,
which includes title page, short abstract, text of the ar-

ticle, literature, all figures and permisions for them and
legends (tables, images, graphs, diagrams, drawings),
title page and abstract in English, can have the length
up to 5000 words for original paper, report, paper on
the history of medicine and literature overview, while
for patient presentation, practice paper, educative arti-
cle it can be up to 3000 words, and other papers can be
up to 1500 words.

The word count check in a document can be done
in Word processor program in submenu Tools Word Co-

unt or File Properties Statistics.

All measurements, except blood pressure, are re-
ported in the System International (SI) and, if neces-
sary, in conventional units (in parentheses). Generic
names are used for drugs. Brand names may be inser-
ted in parentheses.

Title page. The title page contains the title, short
title, full names of all the authors, names and full loca-
tion of the department and institution where work was
performed, acknowledgments, abbreviations used,
and name of the corresponding author. The title of the
article is concise but informative, and it includes ani-
mal species if appropriate. A subtitle can be added if
necessary.

Ashort title of less than 50 spaces, for use as a run-
ning head, is included.

A brief acknowledgment of grants and other assis-
tance, if any, is included.

A list of abbreviations used in the paper, if any, is
included. List abbreviations alphabetically followed
by an explanation of what they stand for. In general, the
use of abbreviations is discouraged unless they are es-
sential for improving the readabillity of the text.

The name, telephone number, fax number, and ex-
act postal address of the author to whom communicati-
ons and reprints should be sent, are typed at the lower
right corner of the title page.

Abstract page. An abstract of less than 180 words
concisely states the objective, findings, and conclusion
of the studies described in the manuscript. The abstract
does not contain abbreviations, footnotes or references.



Below the abstract, 3 to 8 keywords or short phra-
ses are provided for indexing purposes.

The structure of work. All headings are written
in capital letters and bold.

Original work should have the following head-
ings: introduction, aim, methods, results, discussion,
conclusion, references.

A case report include: introduction, case report,
discussion, references.

Review of the literature include: an introduction,
subheadings, conclusion, references.

Patients and methods/Material and methods.

The selection of patients or experimental animals, in-
cluding controls is described. Patients’ names and hos-
pital numbers are not used.

Methods are described in sufficient detail to per-
mit evaluation and duplication of the work by other in-
vestigators.

When reporting experiments on human subjects,
it should be indicated whether the procedures followed
were in accordance with ethical standards of the Com-
mittee on human experimentation of the institution in
which they were done and in accordance with the Dec-
laration of Helsinki. Hazardous procedures or chemi-
cals, if used, are described in detail, including the sa-
fety precautions observed. When appropriate, a state-
ment is included verifying that the care of laboratory
animals followed the accepted standards.

Statistical methods used, are outlined.

Results. Results are clear and concise, and inclu-
de a minimum number of tables and figures necessary
for proper presentation.

Discussion. An exhaustive review of literature is
not necessary. The major findings should be discussed
in relation to other published works. Attempts should
be made to explain differences between results of the
present study and those of the others. The hypothesis
and speculative statements should be clearly identi-
fied. The discussion section should not be a restate-
ment of results, and new results should not be introdu-
ced in the discussion.

References. References are identified in the text
by Arabic numerals in parentheses. They are numbe-
red consecutively in the order in which they appear in
the text. Number of references should not exceed 30,
except in the literature review, which is allowed to be
to 50.

Avoid using abstracts as references and abstract
older than two years are not cited.

References are cited by the so-called Vancouver
rules, which are based on formats that use the National
Library of Medicine and Index Medicus. The follow-
ing are examples:

1. Article: (all authors are listed if there are six or
fewer, otherwise only the first six are listed followed
by “et al.“)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic
basal cell carcinoma. J Dermatol Surg. 2003; 29(2):
650–652.

2. Book:

Sherlock S. Disease of the liver and biliary sys-
tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Chapter or article in a book:

Trier JJ. Celiac sprue. In: Sleisenger MH, For-
dtran J5, eds. Gastro-intestinal disease. 4 th ed.
Philadelphia: WB Saunders Co, 1989: 1134–52.

Tables. Tables are typed on separate sheets with
figure numbers (Arabic) and title above the table and
explanatory notes, if any, below the table.

Figures and figure legends. All illustrations
(photographs, graphs, diagrams) are to be considered
figures, and are numbered consecutively in the text and
figure legend in Arabic numerals. The number of figu-
res included is the least required to convey the message
of the paper, and no figure duplicates the data presen-
ted in the tables or text. Letters, numerals and symbols
must be clear, in proportion to each other, and large
enough to be readable when reduced for publication.
Figures are submitted as near to their printed size as
possible. Legends for figures should be given on sepa-
rate pages.

If magnification is significant (photomicrographs),
it is indicated by a calibration bar on the print, not by a
magnification factor in the figure legend. The length of
the bar is indicated on the figure or in the figure legend.

Photographs of identifiable patients are accompa-
nied by written permission from the patient.

For figures published previously, the original sou-
rce is acknowledged, and written permission from the
copyright holder to reproduce it is submitted.

Letters to the Editor. Both letters concerning and
those not concerning the articles that have been published
in SANAMED will be considered for publication. They
may contain one table or figure and up to five references.

Cover letter. The letter signed by all authors must
be attached with the manuscript. The letter should con-
sist of: the statement that the paper has not been publis-
hed previously and that it is not submitted for publica-
tion to some other journal, the statement that the manu-
script has been read and approved by all the authors
who fulfill the authorship criteria. Furthermore, aut-
hors should attach copies of all permits: for reproduc-
tion of previously published materials, for use of illus-
trations and for publication of information about pub-
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licly known persons or naming the people who contrib-
uted to the creation of the work.

Costs of paper preparation

All authors of papers, have obligation, before they re-
ceive confirmation that the paper will be published in Sa-
named, to pay part of expenses of printing, which is 2500
RSD for author, 1500 RSD for co-authors, for each paper.

For paper author from abroad printing fees are 40
Euro (in Dinar equivalent at the exchange rate on the
day of payment), and 20 Euro for co-authors. Addition-
ally will be charged each page with pictures in color,

costing 30 Euro; black and white pictures will not be
charged.

For any further instructions and information, con-
tact Editorial Board.

Note. The paper which does not fulfill the conditi-
ons set in this instruction cannot be set to reviewers and
will be returned to the authors for amendments and cor-
rections. By following the instructions for writing the
papers for Medical Journal, the time needed for the
process of publication of papers in the journal will be
shortened, which will have positive impact on the qual-
ity and regularity of publication of volumes.
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