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Deneysel hayvan calismalarinda montelukast
Prof. Dr. Berkant Ozpolat
Kirikkale Universitesi Tip Fakdiltesi G6giis Cerrahisi AD, Kirikkale TURKIYE

Son yillarda sisteinil I6kotrien (CysLT1) reseptdr antagonisti, allerji ve astim tedavisinde kullanilan bir
ilac olan montelukastin deneysel calismalarda siklikla kullanildigini gérmekteyiz. TJCL'nin bu sayisin-
da Budak ve ark. hepatik ve renal iskemi reperflizyon modelinde yaptiklar calismada histopatolojik
ve immunohistokimyasal olarak kanitlanan olumlu etkinin, ilacin antioksidan ve antiinflamatuar et-

kilerine bagli oldugu sonucuna variimistir [1].

Bilindigi Uzere I6kotrienler arasidonik asitten sentezlenen bir mediatordiir ve eozinofil, bazofil ve
mast hicreleri dnemli I6kotrien kaynaklaridir. Lokotrienler damar gecirgenliginde degisiklik, infla-

matuar hicre birikimi, diiz kas kasilmasi, mukus salgisinda artma benzeri etkiler sebep olmaktadir.

Literatlirde bu konuda yapilan deneysel hayvan calismalarinda montelukastin solunum sistemini ilgilendiren calismalarda 6n-
celikle astim ve alerjik rinit tedavisinde kullanildigini gérmekteyiz [2-4]. Tu ve ark. yaptigi ¢calisma transplantasyon sonrasinda
gelisen bronsiolitis obliteransin dnlenmesi agisindan umut verici gériinmektedir [5]. Yumusak doku ¢alismalarinda slikon implant
yerlestirilmesi sonrasi kapsul kontraksiyonu dnlemede etkili oldugu belirtilmistir [6,7]. Polat ve ark. tendon iyilesmesi Gizerinde et-
kili oldugunu gosteren calismalari da dikkate degerdir [8]. Kognitif fonksiyonlarin restorasyonu ve demans tedavisi calismalarinda
kullanimi ve hafiza fonksiyonu tizerinde olumlu etkisi yapilan calismalarda ortaya konulmustur [9,10]. Deneysel bir tikayici sarilk
modelinde karaciger hasari izerine etkisi ve akut pankreatitin 6zellikle erken dénemlerinde faydali oldugu gosterilmistir [11,12].
Eskicioglu ve ark. calismasinda Overiyan Hipersitimilasyon Sedromunda kullanilabiiecedi énerilmektedir [13]. Montelukastin kul-
lanildigi bir diger calisma periferik sinir sistemi hasarlari lizerine yapilanlardir. Spinal kord hasarinda iyilesmede olumlu etkisi bildi-
rilmistir [14,15]. Ucar ve ark. nin akut otitis tedavisinde en az penisilin kadar etkili oldugu gosterilmistir [16]. Deneysel kanser ¢a-

lismalarinda Savari ve ark. nin kolon kanserinde tiimér gelisimini durdurdugunu gosteren calismasi da oldukga ilgi cekicidir {17].

Bu ve benzeri bircok ¢alisma isiginda, ileride montelukastin farkli alanlarda kullanilacagini 5ngérmek zor degil. Bunlarin basinda
inflamatuar hastaliklarda kullanimi, graft versus host reaksiyonlarinin tedavisi ve 6zellikle kanser tedavisi konusunda yapilacak

calismalar basi cekecektir.

Doi: 10.18663/1jcl.320026
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1 Original Article

Can compulsions be associated with problems in forming an internal
model of the completed state of an action?

Kompulsiyonlar bir eylemin sonlanmasi durumunda i¢sel bir model
olusmasindaki problemle iliskili olabilir mi?

Orhan Murat KOCAK', Bilal KIRKICI?, Mustafa DAGLI?, Tugay KAFADAR?, Ayse Giil YILMAZ OZPOLAT"

1Department of Psychiatry, Faculty of Medicine, Kirikkale University, Kirikkale,
’Department of Foreign Language Education, Faculty of Education, Middle East Technical University, Ankara,
3Department of Psychiatry, Darica State Hospital, Kocaeli,

“Department of Psychiatry, Giresun Bulancak State Hospital, Giresun, TURKEY

ABSTRACT

Aim: The aim of this study was to test Obsessive Compulsive Disorder (OCD) is associated with a dysfunctional motor
system that cannot appropriately form a forward model of the completed state of an action.

Material and Methods: In three computerized experiments, reaction times to verbs denoting different aspects constituted
the main dependent variable. They were conducted to test the hypothesis that patients with OCD would have difficulties
in sentences with perfective aspect and/or completed actions and, hence, display longer reaction times to associated
stimuli. 40 participants with OCD and 40 non-obsessive controls were included in the study. Experiment 1 was a visual
lexical decision task in which participants were instructed to decide on the word/non-word status and, simultaneously,
on the temporal reference encoded by stimuli presented on the screen. In Experiment 2, participants had to carry out
a number of actions and to rate stimulus sentences that represented either accurate or inaccurate descriptions of the
completeness of the actions they themselves carried out. In Experiment 3, participants rated the truth-values of stimulus
sentences in relation to the tasks that they had previously carried out in Experiment 2.

Results: Patients with OCD displayed significantly longer reaction times to sentences with actions in the perfective aspect.

Conclusion: The results obtained may be taken as support for the assumption that the feedforward motor control of
actions in OCD is problematic.

Keywords: Obsessive compulsive disorder, internal forward models, mental simulation, grammatical aspect,

incompleteness
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Amag: Bu calismanin amaci, Obsesif Kompulsif Bozuklugun (OKB) bir hareketi tamamlama durumu igin olusturulan
ileriye donuk bir modeli, uygun sekilde olusturamayacagina yonelik bozuk islevli bir hareket sistemi ile baglantili oldugu
hipotezin test edilmesidir.

Gereg¢ veYontemler: Calismada (¢ bilgisayar deneyi sunulmaktadir. Her U¢ deneyde de, farki durumlar ifade eden
kelimelere reaksiyon zamanlari, ana bagimh degiskeni olusturmustur. Deneyler, OKB'li hastalarin mikemmeliyetcilik yoni
olan ciimlelerde ve/veya tamamlanmis hareketlerde zorluklar yasadiklari ve bu nedenle baglantili bir uyariya daha uzun
reaksiyon zamanlari gosterdikleri hipotezini test etmek icin yuratildi. OKB'li toplam 40 katimci (Deney 1 de 16, Deney
2 ve 3 de 24%r kisi) ve yas, cinsiyet, ve egitimleri uyumlu 40 non-obsesif kontrol katiimci ¢alismaya dahil edildi. Deney
1, katilimcinin kelime/kelime disi bir duruma karar verme konusunda talimat verildigi ve es zamanli olarak ekrandaki
gosterilen uyari tarafindan kodlanmis temporal referansta, kelimelere ait bir karar verme goérevi idi. Deney 2'de katilimcilar
bir dizi hareketi yerine getirmek ve kendilerinin yaptiklari hareketlerin butlnliginin uygun veya uygunsuz olarak
tanimlanip yansitildigr uyari cimlelerini oranlamak zorunda idi. Deney 3'de katilimcilar, Deney 2'de daha 6nce yaptiklari
gorevle baglantili olarak, uyari cimlelerinin dogruluk degerlerini oranladilar.

Bulgular: Bulgular bir biittin olarak, OKB’li hastalarin kontrol grubu ile karsilastinldiginda, mikemmeliyetcilik yonu olan
hareketlerle ilgili cimlelere daha uzun reaksiyon zamanlari gosterdiklerini ortaya koymustur.

Sonuglar: Elde edilen bulgular, OKB'da ileri beslemeli hareket denetiminin problemli oldugu varsayimini destekleyici
olarak ele alinabilir.

Anahtar Kelimeler: Obsesif kompulsif bozukluk, ileriye donik icsel model, zihinsel uyari, gramatik bakis agisi,

tamamlanmamislik.

Introduction

Current pathophysiological models of obsessive-compulsive
disorder (OCD) propose a dysregulation of frontal subcortical
circuits underlying obsessions and compulsions. This system
has been implicated in action monitoring and generates error
signals when there is a mismatch between intended and actual
performance [1-6]. The term action monitoring refers to the
processes of error detection and conflict monitoring during
goal-directed responses that are strongly associated with the
anteriorcingulate cortex (ACC) functioning.Functionalimaging
and electrophysiology studies have shown ACC hyperactivity
in participants with obsessive-compulsive disorder [7-17].
However, the question that has been left unanswered to date
is whether the primary problem involved is ACC hyperactivity
causing repetitive time consuming compulsions directly or
whether ACC hyperactivity is secondary to an internal conflict
between components of action execution.

Based on the forward model, in order to complete an action,
(i) the predicted representation of consequences of the
completed action and (ii) the representation of the intended/
expected state of the action (state of completeness) are

matched. If the representations of (i) and (ii) match, the action
can be completed. On the other hand, if there is a conflict in
this matching process, ACC seems to be activated [18,19]. This,
in turn, leads to exaggerated action monitoring and a feeling
of incompleteness. It therefore follows that if the forward
model of the completeness of an action is not well-formed,
conflict will inevitably follow. Strict rituals and large numbers
of repetitions of actions can therefore be taken as efforts to
form a model of completeness.

To the best of our knowledge, no study has tested the
assumption that participants with obsessive-compulsive
disorder experience difficulty in forming the representation
(forward model) of the completeness of an action. The main
aim of the present study is therefore to test this assumption.
The confirmation of the above assumption could lead to the
argument that increased action monitoring is secondary to
an internal conflict between components of action execution
because of a dysfunctional motor system. Hence, for the
present study, a series of experiments was run in order to test
the assumption that participants with obsessive-compulsive
disorder experience difficulty in creating a forward model of
the completeness of an action.
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Material and methods
Subjects

A total of 40 participants with obsessive-compulsive disorder
(27 women and 13 men) with washing and/or checking
compulsions and age (mean age: 27.8, SD: 7.78, range: 19-
42), gender and education matched 40 non-obsessive control
subjects were included in the study. In line with the main
aim of the study of finding an etio-pathogenetic explanation
of compulsions, patients without washing and/or checking
compulsions were excluded. All participants reported Turkish
as their native language and were naive with regard to the
aim of the study. The participants with obsessive-compulsive
disorder were recruited between April 2010 and May 2012 from
the outpatient clinic of a university psychiatry department.
The diagnosis of OCD was established through an extensive
clinical interview by a psychiatrist, expert in assessing OCD.
The Turkish version of the Structured Clinical Interview for the
Diagnosis of Axis | Disorders (SCID-I) [20] was administered to
confirm the diagnosis of OCD [21]. The mean duration of the
disorder was 9.55 years (SD: 5.77, range: 2.5-236 months). At
the time of the present study 82.5% of the patients were on a
selective serotonin reuptake inhibitor treatment. The SCID-I
was also administered to the control subjects to confirm
the absence of any Axis | disorder. The subjects’ minimum
education level for inclusion in the study was eleven years of
schooling. Participants with obsessive-compulsive disorder
were excluded if they were diagnosed at the time of the present
study with any other DSM Axis | disorder or any neurological
or metabolic disorder which could affect experimental
performance. The exclusion criteria for control subjects were
the presence of any DSM Axis | disorder at the time of or prior
to the experiment and any neurological or metabolic disorder
which could affect experimental performance. In addition, any
subject who reported to be using his/her left hand to carry out
the actions of writing, hammering, unlocking doors or using a
computer mouse was also excluded from the study.

The Yale-Brown Obsessive—Compulsive Scale (Y-BOCS) [22]
was used to determine the global symptom severity of the
participants with obsessive-compulsive disorder (mean +
Standard Deviation = 22.95 + 5.64). All participants gave their
written informed consent, which was approved by the Local
Ethics Committee.

37

Experiments
Experiment 1

In Experiment 1, 16 participants with obsessive-compulsive
disorder and age, sex and education-matched 16 healthy
control subjects participated in a simple visual lexical decision
task. A total of 60 stimuli, twenty for each suffix, were presented
to the participants on a computer screen. Of these stimuli, half
were real Turkish words constructed by attaching the above-
listed suffixes to an existing verbal stem, while the other half
consisted of nonsense words that were formed by attaching the
suffixes to non-existing verbal stems. The experimental stimuli
were matched for frequency, length and number of syllables.
The aim in presenting the subjects with real and nonsense
words was to ensure that the subjects did not only focus on the
suffixes but took the whole stimulus into consideration.

The subjects were instructed that three predetermined buttons
on the keyboard represented the three temporal references
of the verbal markers. The subjects were further instructed to
wait for the stimulus verb to appear on the screen and press
the button that represents the temporal reference of the verb as
quickly as possible only if the word that appeared on the screen
was a real Turkish word. If the stimulus was a nonsense word,
the participants were instructed to wait until a valid word would
appear. The time between the appearance of the word on the
screen and the button press was taken as the reaction time (RT).

Experiment 2

In Experiment 2, 24 participants with obsessive-compulsive
disorder and age, gender and education-matched 24 control
subjects performed a total of four tasks. None of the participants
in Experiment 2 had also taken part in Experiment 1. The tasks
involved the performance of a number of activities on the
computer using the mouse and the truth-value evaluation of
on-screen sentences that described the actions performed
by the participant. The participants were informed that these
sentences could appear on the screen (a) while they were
actually performing the related task or (b) at the very end
(Figure 1). The participants were asked to decide whether these
sentences represented accurate descriptions of the action(s)
they would be/had been performing as part of the task and to
press the corresponding predetermined button on the keyboard
as quickly as possible. The participants were explicitly told that
they were eventually going to complete each task, even if the
sentences should appear in the middle of performing a task. A
practice task was run before the actual experimental tasks.
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Figure 1. 1. displays the starting point of the tasks (A, erasing; B,
moving; C, painting; D, elevating) and 2. displays the state of the tasks
that sentences were presented.

The purpose of Experiment 2 was to form mental models
(representations) of actions with different states (completed/
uncompleted) in the participants’ minds. In addition, reaction
time (RT), which was the time between the appearance of the
sentence and the pressing of the button, was measured. According
to the hypothesis that participants with obsessive-compulsive
disorder have difficulty in forming the mental representation
of the completed state of an action, the RTs of participants with
obsessive-compulsive disorder to completed tasks were expected
to be longer in comparison to those of controls. The second
experiment also provided an online observation of the ability to
form the mental representation of the state of an action.
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Experiment 3

Experiment 3 was administered immediately after Experiment
2 and involved the same 48 subjects. In this experiment, the
participants were presented with 9 sentences for each of
the tasks that they had performed in Experiment 2. Out of
these 9 sentences, only 4 were actually experimental items
(2 prospective, 2 perfective), while the remaining 5 sentences
acted as fillers. The subjects were asked to decide on the truth-
value of these sentences in relation to the tasks that they had
carried out in Experiment 2 and to press the corresponding
button on the keyboard as quickly as possible. RT, which was
the time between the appearance of the sentence and the
pressing of the button, was the main dependent variable.

Results

The data collected in Experiment 1 was analysed by means
of a Repeated Measures ANOVA. The results of a Repeated
Measures ANOVA revealed main effects of neither group (F[1,
30] = 0.046, P = 0.832, ES = 0.002) nor aspect (F[1, 30] = 1.009,
P =0.323, ES = 0.033) but a significant group * aspect (F[1, 30]
=5.336, P =0.028, ES = 0.151) interaction.

While the participants were carrying out a given task, a text box
appeared at the time points described in Table 1 that presented
sentences a-c separately and in consecutive order. These
sentences were constructed with three grammatical structures
(perfective aspect, imperfective aspect and prospective aspect).
The participants decided on the truth-value of each sentence
and pressed the related button as quickly as possible. This was

immediately followed by the next task.
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The RTs of participants with obsessive-compulsive disorder
to verbs inflected with the perfective aspect marker were
markedly higher than their RTs to stimuli in the prospective

aspect, whereas the control subjects’ RTs displayed no such

difference. Table 2 shows the mean RTs (in milliseconds, ms),
standard deviations (SD) and confidence intervals (Cl) of the
groups for perfective and prospective stimuli in Experiment 1.

The ANOVA in Experiment 2 revealed significant main effects
for group (F[1,232]= 9.676, P = 0.002, ES=0.040) and SoAc
(F[1,232] =6.184, P =0.014, ES = 0.026) and interaction effects
for aspect *SoAc (F[1,232] = 6.089, P = 0.014, ES =0.026) and
group * aspect *SoAc (F[1,232] = 6.235, P = 0.013, ES = 0.026).
Accordingly, the OCD group was overall slower in responding
to uncompleted actions. In other words, the conflict between
aspect and SoAc led to longer RTs. The RTs of participants
with obsessive-compulsive disorder were longer if a sentence

describing an action that the subject had not yet completed
included a verb in the perfective aspect (i.e. “I elevated the
man”). There was no significant main effect of aspect (F[1,232]
= 0.585, P = 0.445, ES = 0.003), and no significant group *
aspect (F[1,232] =2.377,P =0.124, ES = 0.010) or group *SoAC
(F[1,232] = 2.909, P = 0.089, ES = 0.012) interactions. Table 3
displays the mean RTs, SDs and 95% confidence intervals(Cl)
of groups by aspect and SoAc.

The results of the ANOVA in Experiment 3 revealed main effects
of group (F[1,417] = 15.496, P < 0.001, ES = 0.036) and aspect
(F[1,417] = 8.746, P = 0.003, ES = 0.021). These results show
that the OCD group was significantly slower than the control

group and that subjects had significantly shorter RTs to the
perfective aspectin comparison to the prospective aspect. The
results further revealed a significant aspect *SoAc interaction
(F[1,417] = 5,522, P = 0.019, ES = 0.013). When aspect and
SoAc were in conflict (i.e., in sentences constructed with the

prospective aspect, associated with a completed task), the
RTs were found to be longer. There was no significant main
effect of state of action (F[1,417] =2.779, P = 0.096, ES = 0.007).
Furthermore, there were no further significant interactions
(group * aspect F [1,417] = 0.095, P = 0.758, ES = 0.000; group
*SoAcF [1,417]1 = 1.515, P = 0.219, ES = 0.004; group * aspect
*SoAcF [1,417]1=0.001, P = 0.970, ES = 0.000). Table 4 displays
the mean RTs, SDs and 95%Cls of groups by aspect and SoAc.
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Discussion

The aim of this study was to test the hypothesis that OCD
is a disorder associated with a dysfunctional motor system
that cannot appropriately form a forward model of the
completed state of an action. In order to test this hypothesis,
a series of experiments was conducted with participants with
obsessive-compulsive disorder with washing and/or checking
compulsions and their age, sex and education-matched non-
OCD controls. In the experiments, the aim was to form mental
models of different states of actions. It was hypothesized
that participants with obsessive-compulsive disorder would
display differences, especially in the completed states,
observable in the form of longer RTs.

Experiment 1 was designed based on the findings that motor
and perceptual systems are activated not only for action
execution but also for the understanding of the content
of a sentence (so-called mental simulations). Thus, if the
motor system of a participant with obsessive-compulsive
disorder is unable to complete an action, the same system
should also be unable to mentally simulate a sentence
signaling the completeness of an action. As hypothesized,
the results revealed a significant group * aspect interaction,
which indicated that participants with obsessive-compulsive
disorder had longer RTs in reaction to stimuli in the perfective
aspect in comparison to those in the prospective aspect,
which was not observed in the control group.

In Experiment 2, a significant group * aspect *SoAc interaction
was observed. Thus, when the participants with obsessive-
compulsive disorder did not complete the action, they
displayed higher reaction times to sentences that contained
the verb in question in the perfective aspect. In other words,
Experiment 2 also indicated that perfective aspect causes

slower responses in the OCD group. Based on the repeated
findings that participants with obsessive-compulsive disorder
have difficulties in resolving conflict situations [23-25] the
finding can be interpreted as a consequence of the sensitivity
of participants with obsessive-compulsive disorder to the
conflict that existed between the aspect (perfective) and SoAc
(uncompleted). However, as can be seen in Figure 2, the effect
of the conflictdid not cause a symmetric effect as the difference
was visible only under the effect of perfective aspect in the
OCD group.Thusit can be concluded that the participants with
obsessive-compulsive disorder have difficulty in processing
perfective aspect. Based on the neurolinguistics literature,
the motor and perceptual systems dedicated to perform an
action are activated when comprehending the linguistic
expression of this action. The same can also be expected for
the processing of aspect; that is, the mental model of the
state of an action plays a role while comprehending and/or
producing the aspect. As a conclusion, the first and second
experiments of the present study support the hypothesis that
participants with obsessive-compulsive disorder may have a
problem in forming the mental representation (the forward
model) of the completed state of an action.

control oco
1800
SoAc
1600 — incompleted
» completed
i 1400 {
é‘ 1200 1
1000 s
200
perfective prospective perfective prospective
aspect aspect

Figure 2. Graphic of the significant group X SoAc X Aspect interaction

in the experiment two.
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It has been thought that OCD symptoms result from a
dysfunctioning of the ability to determine the stopping/
ending point of a given action. Supportively, in the study of Zor
et al, the compulsive behaviors of participants with obsessive-
compulsive disorder were evaluated according to functional
and non-functional acts in the compulsive rituals and non-
functional acts were more frequently observed in OCD groups
than in non-OCD subjects in the last zone of the behavior
package or compulsive rituals [26]. Although the completing
problem of participants with obsessive-compulsive disorder
has been mentioned several times in the literature, mental
models of the motor control of completing compulsive acts
have not been focused on directly. To our knowledge, there
is only one study assessing the internal forward model in
OCD. The researchers of this study focused on the agency
dimension of an action and reported findings indicative of a
dysfunctional forward model [27].

Additionally, in Experiment 3, no significant result associated
with the independent variable “group” was obtained, with the
exception of the main effect of group. Eventhe significantgroup
* aspect *SoAc interaction, which was observed in Experiment
2, disappeared. This directs us to think that the complexity of
the experiments increased in the sense that more cognitive
resources were required in Experiment 3, which resulted in
a decrease in the observable effect of the forward model. It
should be admitted that the effect of a dysfunctional motor
system is not the only problem that causes compulsions and
that such a deficit is part of a complex cognitive control deficit.
There is a huge literature supporting the idea that OCD is a
general cognitive control system disease. The results of this
study direct us to consider that the problem belongs to the
motor system and its forward control in future studies [28-31].
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Effect of montelukast on hepatic and renal ischemia/reperfusion injury

Montelukastin karaciger ve bobrekteki iskemi/reperfilizyon hasarina olan etkisi
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ABSTRACT

Aim: The thoracoabdominal aortic aneurysm surgery may cause splanchnic ischemia and may result in severe postoperative
complications caused by liver and/or kidney injury. This study investigated the effect of temporary occlusion of the aorta on the
development of I/Rinjury of liver and kidney and the protective effect of montelukast, a selective reverse CysLT1 receptor antagosit.

Material and Methods: Twenty-one male Sprague-Dawley rats were randomly assigned to three groups (n=7 per group) as G1
(no aortic occlusion and montelukast administration), G2 (45 min. aortic occlusion; no montelukast administration) and G3 (45 min.
aortic occlusion, 10 mg/kg montelukast administration). At the 48th hour of reperfusion, kidney and liver samples were dissected
for histopathological evaluation and immunohistochemical staining for HSP70, interleukin-6 and myeloperoxidase (MPO).

Results: Tissue samples taken from the kidney showed significant intergroup differences in terms of tubular cell
degeneration, cytoplasmic vacuole formation, hemorrhage and tubular dilatation (P =0.001,P=0.017,P=0.001, P =0.001
respectively). There was a significant difference with regards to HSP-70 stain (P = 0.01) in favor of G1 and G3 with respect
to G2. Hepatocyte degeneration in the liver samples of G3 was significantly lower than that of G1 and G2 (P = 0.027).

Conclusion: The findings of the current study demonstrated that montelukast has protective effects on both kidney and
liver; and were confirmed histopathologically and immunohistochemically. The protective effects of montelukast can be
attributed to its potential of anti-oxidative and anti-inflammatory actions.

Keywords: Ischemia-reperfusion injury, montelukast, kidney, liver
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0z
Amag: Torakoabdominal aort anevrizmasi cerrahisinin sebep olabildigi splanknik iskemi, karaciger ve/veya bobrek
hasarinin neden oldugu ciddi postoperatif komplikasyonlarla sonuglanabilir. Bu ¢alismada segici tersinir bir CysLT1

reseptdr antagonisti olan montelukastin, aortanin gecici okliizyonuyla yaratilan bébrek ve karaciger iskemi-reperfiizyon
(I/R) hasari Gizerindeki koruyucu etkisini incelemek icin tasarlandi.

Gereg ve Yontemler: Yirmi bir erkek Sprague-Dawley tipi sican, rasgele lg¢ gruba (her grupta n=7) ayrldi; G1 (aort
okllizyonu ve montelukast uygulamasi yok), G2 (45 dakika aort okliizyonu; montelukast uygulmasi yok) ve G3 (45 dakika
aort okliizyonu, 10 mg/kg montelukast uygulamasi). Reperflizyonun 48. saatinde bobrek ve karacigerden alinan doku
orneklerinden histopatolojik degerlendirme ve HSP 70, interlokin-6 ve miyeloperoksidaz (MPO) ile immuinohistokimyasal
boyama yapild.

Bulgular: Bobrekten alinan doku 6rnekleri tubiler hiicre dejenerasyonu, sitoplazmik vakuol formasyonu, hemoraji ve
tUbdler dilatasyon agisindna incelendi ve gruplar arasinda istatistiksel olarak anlamli fark bulundu (P =0.001,P=0.017,P =
0.001). G1 ve G3 gruplarinda HSP-70 ile boyanmada G2 ye gére anlamli fark saptandi (P = 0.001). G3 karaciger 6rneklerinde
hepatosit dejenerasyonu G1 ve G2 den anlamli olarak diistiktii (P = 0.027).

Sonuglar: Yapilan calismanin bulgular, montelukastin bobrek ve karaciger Uzerinde koruyucu etkileri oldugunu
histopatolojik ve immunohistokimyasal olarak gdstermistir. Montelukastin koruyucu etkileri, ilacin antioksidan ve

antiinflamatuar etkilerine baglanabilir.

Anahtar Kelimeler: iskemi-reperﬂjzyon injurisi, montelukast, bobrek, karaciger

Introduction

Thoraco-abdominal aortic surgery (TAAS) can cause ischemia/
reperfusion (I/R) injury in visceral organs [1]. A temporary
discontinuation in splanchnic, renal and spinal cord blood
flow is inevitable during the aortic cross-clamping. Although
the ischemic insult of visceral organs can recover after oxygen
supply and blood elements are restored, the process of
reperfusion associated with a huge systemic proinflammatory
response can cause remote organ injury [2-4].

Oxidative stress due to the reperfusion recruit
polymorphonuclear leukocytes to the tissue and exaggerate
the inflammatory reaction by immune cell infiltration, release of
pro-inflammatory cytokines, chemokines, proteolytic enzymes,
adhesion molecules and free oxygen radicals (FORs) [2].

Interleukin-6 (IL-6) is a pleiotropic cytokine engaged in the
differentiation of B lymphocytes and an important mediator of
the inflammatory response in ischemia. It is generally considered
as a non-specific marker of inflammation that is released in
response to infection, burns, trauma and neoplasia [5].

Myeloperoxidase (MPO) is one of the distinct indicators for the
tissue infiltration of neutrophilic granulocytes. MPO activity
increases in response to the I/R injury [6].

Heat shock proteins (HSPs) are cellular stress proteins which
have been shown to have an important role for the survival
of cells under stress conditions [7]. It has been showed
that overexpression of HSP70 attenuates the release of
inflammatory factors and interferes with the process of
apoptotic cell death [8-11].

Cysteinylleukotriens (CysLTs), namely leukotriene (LT) C4, LTD4
and LTE4, which are the 5-lipoxygenase (5-LO) metabolites
of arachidonic acid, are potent mediators of inflammation
that are associated with I/R injury [12,13]. Montelukast, is a
selective reversible CysLT1 receptor antagonist. It is clinically
used for the treatment of asthma by reducing the eosinophilic
inflammation in the airways [14,15].

The present study was designed to investigate the protective
effects of montelukast on liver and kidney I/R injury in an
experimental model.

Material and Methods
Animal Care

This study was approved by the Ethics Committee for
Experimental Research of Diizce University School of
Medicine. All rats received humane care in compliance with
the European Convention on Animal Care.

21 male Sprague-Dawley rats weighing 250 to 350 g were
housed in cages and maintained on a 12-hour light/dark
cycle with free access to food and water. The animals were
kept within the same unit at a room temperature between
18°C and 21°C. The animals were followed for 15 days before
the procedure. None of the animals had any neurological
abnormality before anesthesia and surgery.

Anesthesia and Monitoring

Rats were fasting within 8 hours before anesthesia. Anesthesia
was induced with intramuscular administration of ketamine
(50 mg/kg) and xylazine (5 mg/kg). 0.01 mg heparin was given
intaperitoneally. Anesthesia was maintained by intermittent
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delivery of ketamine (25 mg/kg) (0.6 mg/kg/h). Animals
were allowed to breathe spontaneously without mechanical
ventilation and core temperature was maintained between
36,5-37,5°C by means of a heating lamp. The animals received
oxygen at 200 mL/minute via a pediatric face mask throughout
the procedure. Each operation was performed in the same
operating room at ambient temperature. Ensuring adequate
depth of anesthesia, a 24G catheter was surgically inserted
into the left jugular vein to provide intravenous administration
of fluid and medications. (0.9% isotonic saline solution, TmL/
kg/h). An arterial 24G catheter was inserted into the left carotid
artery for monitoring the arterial blood pressure. The core
temperature above 36°C was followed with a rectal probe. The
animals received prophylactic antibiotics (procaine penicillin,
200,000 units administered intramuscularly twice a day) for
2 days in the immediate postoperative period. 400 IU/kg of
heparin was administered to all animals immediately before
the procedure. Postoperative analgesia was maintained by
subcutaneous injection of tramadol.

Study Groups

Twenty-one male Sprague-Dawley rats weighing between 250-
350 g were enrolled in the study. Intraperitoneal heparin was
administered immediately before the procedure to animals in
the study groups. The animals were divided into three groups.
Group G1 (Vehicle-treated Sham-operation group) (n=7): The
operation was performed in the same fashion, but without
aortic occlusion and montelukast administration. Group G2
(Vehicle-treated ischemia group): Aorta was cross-clamped
for 45 minutes. No montelukast administration.Group G3
(Montelukast treated group): Aorta was cross-clamped for 45
minutes and continuous infusion of montelukast solution (20
mg/kg/h) was administered for 30 minutes-started after the
midline incision and continued during the ischemic period-
Montelukast sodium parenteral preparation method.

We did not have a commercial parenteral form of montelukast.
For this reason, the parenteral form was prepared from oral
tablets. Ten tablets of montelukast (Onceair®; Merck & Co.
Inc., Whitehouse Station, NJ, USA)10 mg was dissolved in 10
milliliters of ethanol. The solution was centrifuged for 5 minutes
at 5000 rpm to precipitate ethanol-insoluble excipients and
the resultant supernatant was filtered using a filter with pores
of 0.2um. The filtered solution was concentrated using an
evaporation method and reduced to a volume of 3 ml. In this
solution, there was approximately 30 mg/mL concentration
of montelukast sodium. 100 pL of this solution was
injected into the semi-preparative high-performance liquid
chromatography (HPLC) system and fractioned according to
time of extracting from chromatogram. We use a method in
the HPLC device which was previously validated [16].
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The peak of montelukast sodium was at the 12.115th minute
in HPLC chromatogram. Fraction was collected from the
initiation till the termination of the peak. The same process
was repeated until the collected amount of montelukast
sodium reached to a desired concentration in the fraction
(approximately 20 times). All fractions were collected together.

The concentration of drug obtained from the fraction was
measured by analytical HPLC. 1 tablet dissolved in 10 ml of
ethanol and stock solution was obtained. Diluting this stock
solution, three different calibration standards were constituted.
The proportion of the peak areas of montelukast sodium was
used to obtain a calibration curve. 5 pL from this fraction was
injectedinto the analytical system. A mixture of water-acetonitrile
(ratio 5:95) was used as mobile phase at a rate of 1 mL/min. The
RP Semi-preparative(ACE) column, which was filled with 4.6x250
mm C18 (5 mm particle diameter), was used. Measurements
were taken with a 225 nm wavelength UV detector.

As a result of this analysis, the purity and concentration
of montelukast sodium that was obtained by fractioning
method were confirmed. The amount of montelukast sodium
was determined by placing the peak area of obtained fraction
in HPLC into calibration curve.

The liquid phase of the fraction evaporated. The remaining
solid part was substantially diluted with distilled water to
obtain a 10 mg/mL of solution. The purity ratio was calculated
to be 97.874% respectively.

Surgical procedure

Animals were placed in supine position. After sterile
preparation, a standard midline laparotomy incision was
made, and the infrarenal abdominal aorta was exposed via
a transperitoneal approach with the abdominal contents
reflected to the right. The aorta was isolated from the left renal
artery down to the aortic bifurcation. Heparin was not reversed
at the end of the procedure in the study groups. The aorta was
cross-clamped with mini-aneurysm clamps at 2 sites: just distal
to the left renal artery and proximal to the aortic bifurcation.
Loss of aortic pulse was confirmed by palpation. The duration
of the ischemic insult was 45 minutes. Following removal of
the cross-clamp, distal perfusion was observed visually. Upon
completion of the procedure, the abdominal wall was closed
in a double-layer fashion with 4-0 polypropylene suture. After
anesthesia was discontinued, the rats were separated from
each other to allow optimal recovery from anesthesia.

Tissue Preparation

All animals were killed at 48 hours postoperatively by a lethal
cardiac injection of sodium pentobarbital (100 mg/kg). The
liver and kidneys were dissected totally and fixed in buffered



formalin for 7 days. The experimental model was carried out
according to the experimental studies in the literature that
investigate the spinal cord and visceral organ damage after
cross-clamping the aorta [17-20].

Immunohistochemistry Examination

Blood samples from each rat were obtained at the end of 48h
immediately before sacrifice. The chest wall was cleansed with
cholorohexidine in spirit, and a sterile 10ml syringe was then
used to obtain a blood sample by direct cardiac puncture.
Blood samples for cytokine assay were collected into
heparinized (20 unit/ml blood) sterile tubes and immediately
transferred on ice to be centrifuged at 2000 rpm (at 4°C) for 10
minutes. They were stored at -70°C until the time of assay for
IL-6,MPO and HSP-70.

Analysis of HSP70: Paraffin sections (4 um thick) were prepared.
Tissue sections were de-paraffinized and hydrated in xylenes
and graded alcohol. The sections were incubated with primary
anti-HSP70 (clone BRM.22, dilution 1/80, Biogenex, San Ramon,
California) diluted in buffer. PBS was used as negative control.

Analysis of IL-6: The polyclonal anti-human IL-6 receptor
antibody C-20 (Santa Cruz Biotechnologies, Santa Cruz, CA, USA)
was used for the detection of IL-6 receptor. This antibody was
diluted 1: 20. IL-6 receptor immunostaining was also performed
according to a streptavidin-biotin-peroxidase protocol. The
secondary anti-rabbit antibody was diluted 1: 500. Negative
controls were performed via omitting the first antibody.

Analysis of MPO: The liver and kidney MPO activities
were evaluated using an anti-MPO kit according to the
manufacturer’s protocol. Briefly, samples on polylysine-
coated slides were deparaffinized and rehydrated. Then, the
microwave antigen retrieval procedure was performed, and
the samples were incubated in a 3% H202 solution to inhibit
endogenous peroxidase. To block nonspecific background
staining, the sections were incubated with a blocking solution.
Then the sections were incubated with primary anti-MPO
antibody, followed by incubation with biotinylated goat anti-
mouse antibody. After incubating with the chromogenic
substrate (DAB), the sections were counterstained with HE.
The staining of cytoplasmic MPO in the neutrophils was
evaluated, and the results were expressed as the percentage
of neutrophils cytoplasmically stained positive for MPO.

Tissues with no evidence of staining, or only rare scattered
positive cells, less than 3%, were recorded as negative. The
results were evaluated for intensity and frequency of staining.
The intensity of staining was graded as 0 (negative), 1 (weak),
2 (moderate), and 3 (strong). The frequency was graded from
0 to 4 by the percentage of positive cells as follows: grade
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0, <3%; grade 1, 3-25%; grade 2, 25-50%; grade 3, 50-75%;
grade 4, more than 75%. The index score was the product of
multiplication of the intensity and frequency grades, which
was then classified into a 4-point scale: index score 0 = product
of 0, index score 1 = products 1 and 2, index score 2 = products
3 and 4, index score 3 = products 6 through 12.

Histopathologic Evaluation

For light microscopic investigations, a midline laparotomy
was performed to all animals immediately following blood
sampling and liver and kidney tissue specimens were fixed
in 10% formaldehyde, dehydrated in alcohol series, cleared
in toluene and embedded in paraffin. 5u thick sections
were placed on polylysine-coated slides and stained with
hematoxyline and eosin (H&E).

The stained kidney samples were observed to identify tubular
cell degeneration, cytoplasmic vacuole formation, tubular
dilatation and infiltration of inflammatory cells.

The stained liver samples were observed to identify hepatocyte
degeneration, single cell necrosis, steatosis and infiltration of
inflammatory cells.

The tissues were observed and evaluated under a light
microscope (Olympus BX51; Olympus Corp., Tokyo, Japan) at
400 x magnification.

Histopathological investigation was carried out by two
pathologists blinded to the group assignments.

Statistical Analysis

Statistical analysis and calculations were performed by using
SPSS 15 for Windows (Chicago, IL). Results were expressed as
the mean (standard error mean). Kruskal-Wallis analysis of
variance and Likelihood chi-square test was used to detect
differences between groups. Statistical comparisons were
made using the Mann-Whitney U test. A p value of < .05 was
considered statistically significant.

Results

There was no significant difference in terms of body
temperature, mean arterial pressure, heart rate and body
temperature among the groups.

As depicted in Table 1, histopathological evaluation of the
tissue samples taken from the kidney showed significant
intergroup differences in terms of tubular cell degeneration,
cytoplasmic vacuole formation, hemorrhage and tubular
dilatation (P=0.001,P=0.017,P=0.001,P=0.001 respectively).
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Tubular cell degeneration was identified in all animals in the
G2 group; whereas only one animal in G1 and G3 (P = 0.001).
Cytoplasmic vacuole formation in the kidney specimens of G3
and G1 was significantly lower than that of G2 (P =0.017).
There was no hemorrhage in the kidney specimens of G3
according to histopathologic evaluation. Hemorrhage was
worst in G2 followed by G1 (P = 0.001).

There was no tubular dilatation in the kidney specimens of
G1 and only one animal in G3 showed a moderate tubular
dilatation. On the other hand, moderate tubular dilatation
was observed in 2 animals and severe tubular dilatation was
observed in 5 animals in G2 (P = 0.001).

Immunohistochemical markers as, MPO, HSP-70 and II-6, were
studied from the kidney tissue samples (Table 2).

Grade 1, 2 and 3 staining with MPO was stronger in the G2
group butit did not reach to a statistical significance (p=0.115).
There was no statistically significant difference found among
the groups in terms of IL-6 staining (P = 0.112), but there was
a significant difference with regards to HSP-70 stain (P = 0.01).

The lowest HSP-70 level was measured in the G1 (sham)
group, while 5 of 7 animals in G2 were strongly stained,
evaluated as grade 3.

The histopathologic examples of kidney specimens are shown
in Figure 1.



A: Grade 3 HSP-70 staining in G2 group; B: Grade 2 staining in G3
group; C: Tubular dilatation in an animal that belongs to G2 (x200).

Figure 1. Examples of kidney specimens
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As depicted in table 3, histopathological evaluation of the
liver samples showed significant intergroup differences in
terms of hepatocyte degeneration and steatosis (P = 0.027
and P=0.017, respectively) but we could not find a statistically
significant difference among the groups with regards to single
cell necrosis and infiltration of inflammatory cells (P = 0.112
and P = 0.558 respectively).

Hepatocyte degeneration in the liver samples of G3 was
significantly lower than that of G1 and G2 (P = 0.027). There
was no hepatocyte steatosis in G1 animals. Hepatocyte
steatosis was found in 2 animals in G3 and 5 animals in G2, this

difference was statistically significant (P =0.017).

Immunohistochemical markers as, MPO, HSP-70 and IL-6, were
studied from the liver tissue samples (Table 4).
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Grade 1, 2 and 3 staining with IL-6 was stronger in G2 than
G3 (P =0.022). There was no statistically significant difference
found among the groups in terms of MPO staining (P = 0.233)
and HSP-70 staining (P = 0.462).

The histopathologic examples of liver specimens are shown
in Figure 2.

A: Grade 3 staining with IL-6; B: Grade 1 staining with II-6; C: Necrosis;
D: Hepatocyte degeneration (x200)

Figure 2. Examples of liver specimen
Discussion

This study investigated the effect of temporary occlusion of
the aorta on the development of I/R injury of liver and kidney
and the protective effect of montelukast.

Despite recent advances in operative techniques, anesthetic
management and postoperative care, TAAS is still associated
with significant mortality and morbidity. Harward and
colleagues studied 29 patients who had undergone TAAS, and
pointed out the rate of multiple organ dysfunction as 34.5%
[21]. A temporary discontinuation in splanchnic, renal and
spinal cord blood flow is inevitable during the aortic cross-
clamping. This ischemia phase lead to the disability of energy
metabolism resulting in the abnormality of intracellular ion
homeostasis, especially calcium, and cell necrosis [22,23].
I/R injury of the tissue has been connected with lipid
peroxidation. Lipid peroxidation breaks down the membrane
integrity and inactivates the critical membrane bound enzyme
systems. The over-expression and release of inflammatory
mediators, cytokines, activation of phospholipase A2 and
complement system, effects of adhesion molecules, activation
of arachidonic acid system make I/R injury very complicated
and difficult to understand [2,24,25].

LTs, which are metabolites of arachidonate, are products of the
5-LO pathway. They are potent chemotactic factors involved
in recruitment of cells at the inflammation site, and increase
vascular permeability [26]. CysLTs are secreted mainly by
eosinophils, mast cells, monocytes and macrophages. The
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previous studies reported that, increased generation of 5-LO
products, LTs, in post-ischemic organs play an important role
in I/R injury [13,27,28].

Montelukast is a selective antagonist of CysLT1 receptor which
is used in the treatment of bronchial asthma [29]. It causes a
significant dose-related inhibition of superoxide by interfering
with the activation of NADPH oxidase. Anderson et al. pointed
out that besides its primary mechanism of therapeutic activity,
antagonism of CysLT1 receptors, it causes an increase in basal
cAMP and cGMP suggesting a non-specific PDE —targeted
anti-inflammatory activity [30]. We unfortunately could not
measure CysLT1 receptor inhibitor receptor expression in the
sample tissues in our study.

Acute renal failure is one of the most frequent complications of
thoraco-abdominal aortic surgery [31] and the incidence was
reported in literature in a range between 3-34.5% [21,31,32].
Svensson and colleagues claimed that, the renal flow pattern
changesagainstthe cortical nephrons evenif the aortabeing cross-
clamped infrarenally [33]. Itis a known fact that I/R induces potent
tissue injury related to change in microvascular environment.
Decrement of renal perfusion and the release of FORs result
in vasoconstriction, redistribution of the flow pattern and an
increment in vascular permeability [2]. The activated neutrophils
release proteases, cytokines, FORs, MPO and other enzymes [34].
In our study, Montelukast treatment significantly ameliorated
post-ischemic acute tubular necrosis and considerably limited
the structural damage of kidney. Histologically, montelukast
treatment reduced tubular cell degeneration, cytoplasmic vacuole
formation, hemorrhage and tubular dilatation.

Acute phase proteins, MPO and IL-6 increase with inflammation
[35,36]. MPO is the index of leukocyte infiltration into the
kidney [36,37]. HSPs comprise a family of stress proteins and
provide cellular protection against factors causing cellular injury,
including I/R injury. HSP-70 is present in the cytoplasm and
nucleus and involved in the early phase of protein maturation,
completion of protein translocation into organelles, protein
synthesis, and the stabilization of synthesized proteins [38].
HSP-70 is defined as a molecular chaperone which inhibits
misfolding of synthesized proteins triggered by I/R, regulates
cell growth and maintains cellular integrity [39]. In the present
study, the lowest HSP-70 level was measured in the G1 (sham)
group then the montelukast group. MPO level was low in sham
and montelukast group in kidney tissue. This result showed that
the inflammation and injury was significantly lower with this
treatment. The decrease in HSP-70 in these groups also was an
indirect proof of lower tissue injury and better cellular protection.

I/R injury of the liver includes oxidative stress mediated by
Kupffer cells, activation of neutrophils, secretion of proteases
like MPO, elastase, collagenase and FORs [40]. Dawson and
colleagues pointed out that the most important source of



FORs is mitochondria and also showed that the activation of
neutrophils by FORs results in cell death [41]. Furthermore,
numerous studies have shown that renal injury affects
additional organs including liver [42-44]. The microcirculatory
destruction that diminishes the liver perfusion occurs
especially at the end of 48 hr of reperfusion [2]. We took the
liver biopsies at the 48th hour of reperfusion and found out
that montelukast treated animals showed less hepatocyte
degeneration and steatosis than untreated animals. Also we
found out that Grade 1, 2 and 3 staining with IL-6 was stronger
in untreated ischemia group.

As a limitation of our study, we did not measure the
blood levels of urea, creatinine, alanine aminotransferase,
aspartate aminotransferase, lactate dehyrogenase and
gamma-glutamyltranspeptidase which probably would
have strengthened our results. The study was designed as a
histopathological and immunohistochemical investigation.
Therefore, the main limitation of our study was that we did not
quantify how clinically significant the ischemia/reperfusion
injury was. Another proxy for this would be a TUNEL assay to
assess for apoptosis which is commonly performed by those
studying I/R and may have also been considered

In conclusion, multiple organ dysfunction is a hazardous
complication of visceral I/R injury after TAAA repair and
requires a multimodal management. Recent developments
in operative techniques, anesthetic management and
monitoring, pharmacological medications and postoperative
care have decreased the risk of TAAA repair but obviously
further investigation is necessary. The findings of the current
study demonstrated that montelukast has protective effects
on both kidney and liver; and it was proved histopathologically
and immunohistochemically. The protective effects of
montelukast can be attributed to its potential of anti-oxidative
and anti-inflammatory actions.
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ABSTRACT

Aim: The treatment of peripheral arterial disease has encompassed different therapy options. Hybrid therapy method
(endovascular treatment plus surgery) has recently been used in lower extremity arterial disease. This study has examined
hybrid therapy practice in iliac and infrainguinal arterial disease.

Materials and Methods: This study included 76 patients with occlusive iliac artery disease and performed iliac artery
endovascular treatment from January 2010 to August 2015. While 56 patients underwent only iliac artery stenting, 20 of
76 patients underwent additionally infrainguinal vascular surgery (hybrid therapy).

Results: In 20 hybrid patients group, iliac artery lesion length was 31.0 £ 7.6 mm. Seven patients had TASC-Il Ailiac artery class,
while 13 patients had TASC-II B class. According to femoropopliteal lesions, eight patients had TASC-II C, while 12 patients had
TASC-II D. One patient died in postoperative period. Graft stenosis developed in one patient, which was resolved through
catheter therapy. In the one-year follow-up, in one patient, iliac stent restenosis developed, ABI was 0.91 + 0.20.

Conclusion: Hybrid therapy is a feasible option for multilevel lower extremity artery disease, including iliac artery disease
and TASC-II C or D femoropopliteal disease. This technique has favorable patency with lower complication rates.
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Introduction

The treatment of peripheral arterial disease has encompassed
different therapy options. One of these options, hybrid
therapy (endovascular treatment plus surgery) has recently
been used in lower extremity arterial disease. The outcomes of
the patients with the hybrid therapy in terms of complication
rates has improved [1]. The treatment procedure for iliac
artery disease used to be surgical repair, however, today
endovascular management therapy has been a priority
because of its procedural success and long-term efficacy [2-
5]. On the other hand, surgical revascularization is superior to
endovascular therapy in patients according to TransAtlantic
Inter-Society Consensus (TASC Il) C and D femoropopliteal
disease [3]. In the practice of the interventional cardiology
and vascular surgery team, true hybrid therapy choice can be
made. This study has examined hybrid therapy practice in iliac
and infrainguinal arterial disease.

Materials and Methods

This retrospective study was performed of all consecutive patients
underwent endovascular therapy or hybrid treatment between
January 2010 and August 2015. We declare that the study was
performed in accordance with the ethical standards laid down in
the Helsinki Declaration of 1975, as revised in 1983. There were 76
patients with occlusiveiliac artery disease and they were performed
iliac artery endovascular treatment. While 56 patients were
performed only iliac artery stenting, 20 of 76 patients underwent
additionally infrainguinal surgery (hybrid therapy group).

53

Amag: Periferik arter hastaliinin tedavisi farkh tedavi seceneklerine sahiptir. Son zamanlarda hibrid tedavi yontemi
(endovaskiler tedavi arti cerrahi) alt ekstremite arter hastaligi tedavisinde kullanilmaktadir. Bu calismada iliyak arter ve
infrainguinal periferik arter hastaliginda hibrid tedavi incelenmistir.

Gereg veYontemler: Bu calisma Ocak 2010 ile Agustos 2015 yillari arasinda tikayici iliyak arter hastaligi olan ve endovaskdiler
tedavi yapilan 76 hastayi icermektedir. 56 hastaya sadece iliyak arter endovaskdler tedavi uygulanirken, 20 hastaya iliyak
arter endovaskdler tedaviye ilave infrainguinal vaskuler cerrahi uygulanmistir.

Bulgular:Yirmi hibrid tedavi kolunda, iliyak arter lezyon uzunlugu 31,0 + 7,6 mm idi. Yedi hasta TASC-Il Ailiyak arter sinifinda
iken, 13 hasta TASC-II B iliyak sinifinda idi. Femoropopliteal lezyonlara gére 8 hasta TASC-Il C, 12 hasta TASC-II D. Bir hasta
postoperatif donem 6ldu, bir hastada greft tikanikligi gelisti ve kateter yontemi ile tedavi edildi. Takipte bir hastada iliyak
arter stent tikanikhg gelisti. Bir yillik takipte ayak bilegi/ kol sistolik basing orani 0,91 + 0,20 idi.

Sonuglar: Hibrid tedavi iliyak arter ve infrainguinal arter hastaligini iceren ¢oklu alt ekstremite arter hastaliginda uygun bir
tekniktir. Bu teknik daha az komplikasyon oranli aciklik oranina sahiptir.

Anahtar Kelimeler: iliyak arter hastalig, infrainguinal arter hastaligi, hibrid tedavi

The primary criterion used for the inclusion of the patients in
the study was TransAtlantic Inter-Society Consensus (TASC Il)
A and B iliac occlusive disease. 20 patients underwent by-pass
surgery according to Trans-Atlantic Inter-Society Consensus
(TASQ)-Il C and D femoropopliteal lesions [3]. Hybrid therapy
group (20 patients) underwent both iliac endovascular
therapy and lower extremity surgical treatment.

The patients exhibited clinical signs and symptoms of
peripheral arterial disease (PAD) such as pain localized in the
buttock or thigh, diminished pulsation of the femoral artery
and/or popliteal artery and reduced ankle brachial index
(ABI). The symptoms were recorded according to the Fontaine
classification. The patients had a baseline percentage diameter
stenosis of at least 80% in iliac arteries at the target lesion in
angiography and 100% stenosis in superficial or popliteal artery.

All of the patients’ demographics, and baseline characteristics
were shown in Table 1. On the other hand, stenting in the
hybrid therapy group (Table 2) was selectively performed in
the left commoniiliac artery in (35%), right common iliac artery
(35%), left external iliac artery (15%), right external iliac artery
(5%), and combined common and external iliac artery (10%).

The study excluded patients with aortic thrombosis,
concomitantabdominal aortic oriliacaneurysms, concomitant
visceral artery revascularization, and acute limb ischemia,
traumatic etiology.
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Endovascular Treatment

Balloon-expandable stents (either Abbott Vascular, which is
L-605 Cobalt alloy stents or Cordis-Palmaz Genesis, which is
316L stainless steel stents) or self-expandable nitinol stent
were used for all of the iliac artery disease. They were given
clopidogrel (600 mg) and aspirin (300mg) 6 hours before the
procedure. On the following day, the patients continued to
take aspirin 100 mg and clopidogrel 75 mg once day.

lliac stent intervention was performed with contra-lateral
crossover approach (32 patients in 76 the patients) or with
retrograde approach (44 patients in 76 the patients) through
femoral arterial access. During the procedure, an eight French
(8 Fr) sheath was placed in the common femoral artery using
by Seldinger technique. Then, a catheter (right Judkins, Boston
Scientific) was advanced around the aorto-iliac bifurcation and
advanced in an antegrade fashion through the contra-lateral
iliac system and positioned with its tip proximal to the target
lesion. Alternatively, direct retrograde approach was used as
a way through femoral artery. The stent-balloon assembly
was positioned at the site of the intended intervention and
the stent was deployed by means of inflating the balloon. The
stent diameter was determined according to the width of the
disease-free portion of the vessel. Balloon-expandable stent
through 0.035 extra-stiff guide-wire (Terumo) was implanted
in the target lesion nominal average 8 atm.

The procedural success was 100%. Pre-stent and post-stent
region gradient was found to be less than 5 mmHg after the
procedure. That is, none of the patients was identified with
hemodynamically significant gradient.

Hemodynamic success was defined as an increase of the ABI
of 0.10 or more during the whole follow-up period compared
with the value at the pre-treatment assessment. Patency of the
iliac artery segment treated in the study was defined as a peak
systolic velocity ratio of less than 2.5 at duplex ultrasound [6].

Surgical Therapy

Surgical repair was added to endovascular procedures on 20
of the patients. Femoropopliteal bypass were performed on
each patient. Eight of the patients were TASC -ll Cand 12 were
TASC Il D. Severe intermittent claudication in active patients
were the indications of concomitant surgical treatment.
Eight of these patients with TASC Il -C group were treated
by above knee femoropopliteal bypasses with prosthetic
grafts (PTFE grafts). Eight patients on TASC Il -D group were
classified as critical limb ischemia. These patients were treated
by infragenual femoropopliteal bypasses with reversed
autogenous saphenous veins.

Two patients with severe foot ulcers on group TASC -D had
sequential grafting on femoropopliteal to posterior tibial
artery. Two patients on the same group had composite grafts,
because of lack of adequate length of autologous vein.
Composite grafts consist of combined proximal prosthetic
(PTFE) graft with a saphenous vein graft.
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Follow-up Protocol

Follow-up visits were conducted within one-month, 3 months,
6 months and one-year periods. During the visits, symptoms
interrogation (according to Fontaine classification), vascular
examination (ankle brachial index), and Doppler ultrasound
were performed. If need, angiography were performed.

Statistical Analysis

Patient characteristics and outcomes of the patients were
investigated. The categorical data percentages and continuous
variables were presented as mean + standard deviation (SD). All
data were analyzed using SPSS 13.0 software for Windows (SPSS,
Chicago, IL, USA). A P < 0.05 was considered statistically significant.

Results

In hybrid group, heart failure developed in two patients with
CABG, but this improved by medical therapy. Postoperative
myocardial infarction was not observed. Acute graft failure
developed in one patient, which died in postoperative period
due to metabolic problems. Wound infection occurred in one
patient, which got better by medical therapy.

In iliac artery stent patients, iliac artery lesion length was
31.0 £ 7.6 mm. Seven patients had TASC-II A iliac artery class,
while 13 patients had TASC-II B class. In infrainguinal surgery
patients, eight patients had TASC-Il C, while 12 patients had
TASC-II D. In the one-year follow-up, ABI was 0.91+0.20.

The most frequently applied hybrid procedure was a
combination of femoropopliteal bypass and iliac stenting. The
procedural success was 100% in iliac stenting.

The complications included myocardial infarction, stent
restenosis, acute graft failure, subacute graft stenosis, heart

failure, and wound infection (Table 3).

In the follow-up, in the first month after the intervention, ABI
was found to be 0.91 £ 0.20. In symptom assessment, one
patient had leg pain complaint. Graft stenosis developed in
one patient. We found femoropopliteal bypass graft subacute
occlusion and thus thrombus aspiration via Fogarty catheter
was performed. lliac artery stent restenosis developed in
one patient. In the second visit, (11 £ 2 months) Doppler
ultrasound was performed. One patient died of congestive
heart failure. This study showed that primary patency rate at
12 months was 90% (Table 4).

55

Discussion

With the advent of endovascular techniques, the majority
of the patients with iliac artery occlusive disease are being
treated with minimally invasive techniques with excellent
outcomes [7]. The Dutch lliac Stenting Trial (DIST) is the only
prospective randomized trial compared to primary stenting
versus primary PTA. The DIST researchers showed that stent
placement following PTA leads to better symptomatic success
inthe shortrunthanin the cases with PTA only.Thus, inthe long
run, primary stent placement results in less re-intervention
and fewer complication rates. Balloon-expandable stents
(Palmaz; Johnson and Johnson Interventional Systems, which
is stainless steel stent) were used in DIST. One-year patency
rate of iliac stenting was roughly 90% [8]. A prospective,
multicenter study stated that the balloon-expandable
Assurant cobalt chromium iliac stent demonstrated sustained
patency with obvious improvements. This study showed that
primary patency rate during a 9-month period was 99.2% [9].
The outcomes of two different self-expanding stents for the
treatment of iliac artery lesions were compared in amulticenter
prospective randomized trial. The one-year primary patencies
were 94.7% and 91.1%, respectively [10].

Studies have shown that long-term patency rates following
endovascular intervention is the highest in common iliac
artery lesions, and the lower the diseased region is, the more
progressively the long-term patency rates decrease at the
lower extremity arterial vasculature [11].

Some studies stated that the primary patency rate of bypass
surgery was considerably higher than endovascular treatment
in femoropopliteal arterial diseases [12,13]. The endovascular
treatment can be the first choice in the case of poor condition
[14]. The endovascular treatment achieved an immediate
improvement in the quality of life, but this effect was not
maintained in the long term [15]. With TASC II-C and D lesions,
bypass surgery with a vein graft remains the best treatment
for infrainguinal PAD [3]. Long-term graft patency depends on
the quality of the inflow and outflow vessels and the conduit
available [19]. Continuous, high quality, autogenous greater
saphenous vein signifies the optimum conduit [20].

Recently, hybrid therapy (endovascular treatment plus
surgery) has been used in lower extremity arterial disease. The
hybrid therapy has several advantages including complete
revascularization, reduced hospitalization, and reduced



complication rates. Ideally, the vein bypass is performed
distally, and the proximal lesions are treated endovascularly
[19]. At present, different hybrid therapy techniques have
been used. Dosluoglu et al. noticed using at least 10 different
types of hybrid procedures in completing 108 hybrid
interventions [16]. In another study, 171 patients underwent
common femoral artery endarterectomy and iliac stenting
[17]. In that study, technical success rate was 98%. Thirty-
day mortality was 2.3%. Aho and Venermo have indicated
that the annual number of hybrid therapy has been growing
[18]. The significant heterogeneity of interventions do not
allow for comparing their outcomes with results of open
or endovascular treatment [19]. However, hybrid therapy
seems to be developing, and cardiology and vascular surgery
together will play a notable role in the management of lower
extremity artery disease. In the current study, eight of the
patients were treated by infragenual femoropopliteal bypasses
with reversed autogenous saphenous veins. Two patients had
sequential grafting on femoropopliteal to posterior tibial
artery. Two patients had composite grafts. Technical success
was 100%. In the one-year follow-up, primary patency was
90%. Complication rate was seen significantly lower.

Our study has some limitations. This study is a retrospective,
nonrandomized study, thus, regular follow-up is extremely difficult.

In conclusion hybrid therapy is a feasible option for multilevel
lower extremity artery disease, including iliac artery disease
and TASC-II C or D femoropopliteal disease. This technique has
favorable patency with lower complication rates.
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Hemsirelik 6grencilerinin meslek secimini etkileyen faktorlerin
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Determination of the factors that affect the choice of career of the
nursing students
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'Kirikkale Universitesi Saglik Bilimleri Fakiiltesi, Kirikkale,
2Dokuz Eyliil Universitesi Hemsirelik Fakdiltesi, izmir, TURKIYE

0z
Amag: Bu arastirma hemsirelik 6grencilerin meslek secimini etkileyen faktorlerin belirlenmesi amaciyla yapilmistir.

Gereg ve Yontemler: Tanimlayici tipteki arastirmanin 6rneklemini, 2012-2013 yil giiz yariyilinda Saglik Bilimleri Fakultesi
Hemysirelik Bolimiinde 6grenim goren ve calismaya katilmayi kabul eden 175 6grenci olusturmustur. Arastirmada veriler,
dgrencilerin tanitici 6zellikler formu ve Hemsire Meslek Secimi Olgegi (HMSO) kullanilarak toplanmistir. Veriler ytizdelik
hesaplamasi, ortalama 6lculeri, Kruskal Wallis ve Mann-Whitney U testi kullanilarak degerlendirilmistir.

Bulgular: Arastirma sonucunda, 6grencilerin %89,7'sinin kiz 6grenci ve %53,1'inin diiz liseden mezun oldugu saptanmistir.
Ogrenci hemsirelerin; cinsiyet, hemsirelik bélimii isteyerek gelme durumu, kendini meslege hazir hissetme durumu,
hemsirelik meslegini sevme durumu ve mezuniyet sonrasi hemsirelik meslegini yapmak isteme durumuna goére meslek
secimi 6lcegi puani ortalamalari arasindaki fark istatistiksel olarak anlamli bulunmustur.

Sonuclar: Ogrencilerin meslek seciminde cinsiyetin, bélimii isteyerek gelme durumunun, meslege hazir hissetme
durumunun mezuniyet sonrasi hemsirelik yapma ve hemsireligi sevme durumu gibi bazi degiskenlerin etkili oldugu
bulunmustur. Akademisyenlerin, 6grencilere hemsirelik mesleginin tanitiminda rehberlik yapmasi onerilir.
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Corresponding Author® Hiisna Ozveren, Kirikkale Universitesi Saglik Bilimleri Fakiiltesi, Yenisehir, Yahsihan, Kirikkale, TURKEY.
Phone: 0090 318 357 37 38

e-mail: ozverenhusna@gmail.com

Received 27.05.2016, accepted 15.10.2016

Doi: 10.18663/tjcl.320040

Bu makale 25-27 Ekim 2013 tarihleri arasinda yapilmis olan 14. Ulusal Hemsirelik Kongresinde poster bildiri olarak sunulmustur.

57



A~
>

OZVEREN ve ark.
I Hemsirelik 6grencilerinin meslek secimi

ABSTRACT
Aim: This research has design to determine of factors affecting the choice of career of the nursing students

Material and Methods: The research is designed by descriptive methods. The research group is constituted 175 students
who are educating at faculty of health science in 2012-2013 spring semesters. Research data are collected by student’s
information from and Nursing Career Decision Scale. Data were evaluated with using Kruskal Wallis, Mann Whitney U,
Medium value and average measure.

Results: The percentage average of the student is 89.7% female, the percent average of the students who were graduated
in high school 53.1%. Nursing student’s career decision scale are affected by their sexuality their desicion when they
prefer the nursing department, their feeling to ready to this profession, their condition to love this profession and after
graduating to prefer working this profession. This factors was statistically significant difference was found.

Conclusion: When students choose career decision, some factors are effective. This factors are sexuality their decision
when they prefer the nursing department, their feeling to ready to this profession, their condition to love this profession
and after graduating to prefer working this profession. Profession’s suitable introduction and guidance by academician to

student who want to choose this profession, is important.

Keywords: Nursing students, career choice, nursing

Giris

Meslek kisinin kimliginin en 6nemli kaynadi olup, onun
etraftan saygl goérmesine, baskalan ile iliski kurmasina,
toplumda iyi bir yer edinmesine ve ise yaradigi duygusunu
Meslek
meslek gruplarindan en iyi

yasamasina olanak veren bir etkinlik alanidir [1,2].
secimiyse, bireyin cesitli
yapabilecegini distindigu faaliyetleri iceren ve kendisinin
en Ust dizeyde doyum saglayacagina inandigi bir alana
yonelmesidir [3]. Bireyin kendine ve topluma daha faydal
olabilmesi icin uygun meslek se¢cmesi gerekir. Meslek se¢imi
karari, insanin yasami boyunca verecedi en 6nemli kararlardan
biri olup, meslek seciminin bilingli yapilmasi hem birey hem
de Ulke gelecegi acisindan blyik 6nem tasimaktadir. Clnki
birey verdigi kararla tim yasantisina sekil verecek bir sireci,
yasayacagi cevreyi ve iliskide bulunacagi insanlari da se¢mis
olacaktir. Ayni zamanda meslek secimi, kisinin aile gelirini,
gecim tarzini, isini isteyerek yapip yapmamasini, sorumluluk
duygusunu ve mutlu olup olmamasini belirleyecek derecede
onemlidir. Bu anlamda insanin yasam biciminin de segimi
olarak ifade edilebilecek meslek sec¢imi, insan hayatinin en
onemli donim noktalarindan birisidir. Bu nedenle, bireyin
meslegdine yonelik dogru bir karar almasi, yasaminda mutlu ve
basarili olabilmesinde 6nemli rol oynamaktadir [4].

Meslek secimi her bireyde oldugu gibi hemsirelik meslegi
icinde oldukga dnemlidir. Saglik hizmetinin en dnemli meslek

gruplarindan biri olan hemsirelik; bireyin, ailenin ve toplumun
saglik dlzeyinin yikseltilmesinde, saglk hizmetlerinin
planlanmasi ve degerlendiriimesinde temel insan guict
olarak 6nemli bir yere sahiptir. Gelisen diinyamizin saglik
gereksinimleri artarken, hemsirelerin saglik hizmetindeki roli
de artmaktadir [3,5]. Hemsirelik meslegi saghgin korunmasi,
gelistirilmesi ve hastalik durumunda iyilestirme gibi onemli
sorumluluklar yiklenen bir meslektir. Bu sorumluluklarin
yerine getirilebilmesi, hemsirelik meslegini yuritecek kisilerin
meslegi isteyerek se¢cmesi, meslegin toplumdaki sayginlig
icin meslege sahip c¢ikmasi ve egitimi stresince aldigr bilgi
ve gelistirdigi becerilerini en iyi sekilde uygulama cabasi
icinde olmasi gerekir [6,7]. Meslek seciminde her 6grencinin
kendi yetenegi ve ilgisine gore tercihte bulunmasi beklenen
bir durumdur. Ancak, kisisel 6zelliklerin yani sira cevresel ve
ekonomik kosullar, rastlantilar gibi bircok faktor 6grencinin
gelecedi agisindan etkili olabilmekte ve hemsirelik meslegi
de digerleri gibi rastlantisal olarak bilmeden ve istemeyerek
secilebilmektedir [3,8,9]. Yapilan calismalarda, Universitede
hemsirelik meslegini secen 6grencilerin is bulma olanaklarinin
iyi olmasi, meslege duyulan ilgi, aile istegi, ailede hemsire
olmasi, medya ve televizyondan etkilenme, puanin hemsirelige
yetmesi, acikta kalmama, sinav puani, meslegin toplumsal
sayginhginin dirtstlik ve sorumluluk getiren konumda
olmasi ve kisinin meslekte 6zglir olmasi gibi faktorlerin,
meslek secimini etkiledigi saptanmistir [3,9-16].

58



VAEN

Volume 8 Number 2 p: 57-64

Hemsirelik meslegini yirltecek kisilerin meslegi isteyerek
secmesi,meslegintoplumdakisayginligi, meslegesahipcikmasi
ve egitimi sliresince aldidi bilgi ve gelistirdigi becerilerini en iyi
sekilde uygulamasi icin gereklidir [17]. Hemsirelik mesleginin
calisma kosullarini ve calisma alanlarini taniyip isteyerek
secen bireylerin o meslegi gerektigi sekilde ylritmesi, hem
bu meslekte calisanlarin verdigi hizmetten doyum bulmasini,
hem de hizmet alan bireylerin yarar gérmesini ve memnun
kalmasini saglar [18]. istemeden sectikleri béliimde okuyan
hemsirelik 6grencilerinin mesleklerinde basarli ve verimli
olma olasihgi dusuktdr [19].

insan  saghginin  korunmasinda, iyilestiriimesinde ve
gelistirilmesinde 6nemli bir yeri olan hemsirelik mesleginin
gencler tarafindan bilinerek ve istenerek secimi meslek
bilincinin olusumunda &nemlidir [17]. Ulkemizde hemsirelik
meslegdinin ilerlemesi, statistiniin yikseltilmesi icin meslegin
tam anlamiyla uygulanip yerine getirilmesi 6nemlidir. Bu
nedenle mesledi secen hemsirelik 6grencilerinin  bilingli
olarak se¢cmeleri, iyi tanimalari, kabullenmeleri ve sevmeleri
gerekmektedir. Bu nedenle hemsirelik 6grencilerinin de
meslek sec¢imini etkileyen faktorlerin bilinmesi 6nemlidir.
Boylece yanlis, eksik bilgilenmeler ve bu bilgilerin kaynadi
belirlenerek, calisan profesyonel kisilere yeterli tanitim ve
bilgilendirme ile hemsireligin aranan ve tercih edilen bir
meslek haline getirilmesine katki saglayacaktir [20]. Bu
arastirma hemsirelik 6grencilerinin meslek secimini etkileyen

faktorlerin belirlenmesi amaciyla yapilmistir.

Gereg ve Yontemler

Bu arastirma tanimlayici olarak yapilmistir. Arastirma 2012-
2013 yih glz yariyilinda bir Universitenin Saglk Bilimleri
Fakiltesi Hemsirelik Boliminde yapilmistir. Arastirmanin
evrenini bir Universitenin Saglik Bilimleri Fakiltesi Hemsirelik
Bolimiinde o6grenim goren o6grenciler olusturmustur.
Arastirmanin érneklemini ise calismaya katilmayi kabul eden

175 o6grenci olusturmustur.

Arastirmada veriler, ogrencilerin tanitici  ozellikler formu
ve Hemsire Meslek Secimi Olcegi (HMSO) kullanilarak
toplanmistir. Tanitici 6zellikler formu arastirmaci tarafindan
literatirden yararlanilarak [3,14,17,21-23]
sorudan olusmaktadir. Formdaki sorular 6grencilerin yas,

hazirlanan 26

cinsiyet, anne-baba egitim diizeyi, tercih sirasi gibi meslek
secimini etkileyen sorulari icermektedir.
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Hemsirelikte Meslek Secimi Olcegi (HMSO), hemsirelik
ogrencilerinin  meslek secimini etkileyen nedenlerinin
belirlenmesine yonelik olan bu 6lcek Zysberg ve Berry [24]
tarafindan gelistirilmistir. Olcegin Tirkiye'de gecerlilik ve
guvenilirlik calismasi, Onler ve Saracoglu (2010) tarafindan
yapilmistir. Likert tipinde yanitlanan olcek (%0 ile %100 arasi),
17 madde ve iki alt olcekten (mesleki uygunluk, yasamsal
nedenler) olusmaktadir. Olcegin mesleki uygunluk ve yasamsal
nedenler alt faktorleri icin Cronbach Alfa degerleri 0,86 ve
0,78dir. Mesleki uygunluk faktori on bir sorudan, yasamsal
nedenler faktori alti sorudan olusmaktadir. Her bir madde %0
(meslek secimimde etkili olmadi) ve %100 (meslek secimimde
en onemli etkendir) arasinda derecelendirilmistir. Toplam
Olcek ve alt Olgek puanlari; katilimcilarin olcege verdikleri
puanlarin toplaminin, dlcekteki soru sayisina boélinmesiyle

elde edilmektedir.

Arastirma Helsinki ilkeleri Deklerasyonuna uygun olarak
hazirlanmig, uygulamaya baslanmadan o©nce arastirmanin
yapilacagr kurumdan vyazili izin alinmistir. Arastirmaya
katilan o6grencilere 6nce arastirmanin amaci agiklanmis,
katilimin goénullilik esasina dayali oldugu ve bu calismadan
toplanilacak  verilerin  sadece arastrma  kapsaminda
kullanilacagi konusunda aciklama yapildiktan sonra sozel
ve yazili onamlari alinmistir. Verilerin degerlendirilmesinde
yuzdelik hesaplamasi, ortalama olclleri, Kruskal Wallis ve

Mann-Whitney U testi kullanilarak degerlendirilmistir.
Bulgular

Arastirmaya katilan  6grencilerin  tanitict  6zelliklerine
bakildiginda %89,7sinin kiz 6grenci ve %53,1'inin diiz liseden
mezun oldugu saptanmistir. Ogrencilerin %37,1inin 1. sinif,
%28,6'sinin 2.s1nif, %21,7'sinin 3.sinif, %12,6'sinin 4. sinif oldugu
ve %60,9'unun ise bolimu isteyerek geldigi belirlenmistir.
Arastirma kapsamina alinan 6grencilerin %87,5'inin annesinin,
%63,5'inin babasinin ilkokul mezunu oldugu ve %74,9'unun

maddi durumlarini orta diizeyde belirttikleri saptanmistir.

Ogrencilerin hemsirelik bélimiini tercih etme durumuna

iliskin  ozellikler incelendiginde, %14,3’Unin hemsirelik

bolimind ilk sirada tercih ettigi, %46,9'unun meslek
seciminde ailesinin etkili oldugu, %76,0'sinin hemsirelik
mesledini sevdigini, %49,7'sinin hemsirelik meslegine kendini
hazir hissettigini ve %32,0'si mezun oldugunda hastanede

hemsire olarak ¢alismak istedigini belirtilmistir (Tablo 1).



Ogrencilerin hemsirelikte meslek se¢imi élcegi puan ortalamasi
54,29 + 14.50 olarak belirlenmistir. Mesleki Uygunluk alt
Olceginden 57,34 +

19,69 puan, yasamsal faktorler alt
Olcegindenise 48,22 + 14,50 puan aldigi saptanmistir. Hemsirelik
meslegini secen kiz 6grencilerin puan ortalamasinin 55,05 +
14,55, erkek 6grencilerin puan ortalamasi 47,69 + 12,55 oldugu
gortlmektedir. Yapilan istatistiksel degerlendirme sonucunda
cinsiyete gore puan ortalamalari arasinda anlamli fark oldugu
belirlenmistir (P = 0,037). Bolime isteyerek gelen 6grencilerin
puan ortalamasi (60,99 + 11,91) kismen isteyerek (52,09 + 14,76)
ve istemeyerek gelen (45,85 + 12,75) o6grencilere gore daha
ylksek oldugu ve aralarindaki farkin istatistiksel olarak 6nemli
oldugu saptanmistir (P = 0,00) (Tablo 2).

A~
>

OZVEREN ve ark.
I Hemgirelik 6grencilerinin meslek se¢imi

Hemsirelik meslegine kendini hazir hissettigini ifade eden

ogrencilerin puan ortalamasi 58,46 + 13,69, meslegine kendini
hazir hissetmedigini ifade eden 6grencilerin puan ortalamasinin
50,11 +
degerlendirme sonucunda meslege kendini hazir hissetme

14,15 oldugu gorilmektedir. Yapilan istatistiksel

durumuna gore puan ortalamalan arasindaki farkin anlamli
oldugu belirlenmistir (P = 0,00). Mezuniyet sonrasi hemsirelik
yapmak isteyen 6grencilerin puan ortalamasinin (56,91 + 13,88)
hemsirelik yapmak istemeyen 6grencilere (43,10 + 11,61) gore
daha yiiksek oldugu goriilmektedir. istatistiksel degerlendirme
sonucunda gruplar arasinda fark anlamli bulunmustur (P =
0,00). Hemsirelik meslegini sevdigini ifade edenlerin (58,42 +
12,79) sevmeyenlere (41,29 + 11,68) gore puan ortalamasinin
daha yuksek oldugu ve bu farkin istatistiksel olarak anlamli
oldugu belirlenmistir (P = 0,00) (Tablo2).

Ogrencilerinhemsirelikte mesleksecimidlcegineiliskinifadelerin
dagihmi incelendiginde, o6grencilerin meslek seciminde en
onemli etken olarak ifade ettikleri %100 seceneginin en
fazla isaretlendigi iki madde incelendiginde %46,3 oraniyla
“Hemsirelikte issiz  kalinmayacagini  distniyorum’, %3,.0
oraniyla“Herzaman insanlara yardim etmek istemisimdir”olarak
belirlenmistir. Meslek segciminde etkili olmadigi ifade eden %0
secenedinin en fazla isaretlendigi iki madde incelendiginde ise,
ogrencilerin %46,9 oraniyla “Hemsirelik disinda yapabilecegim
baska is yok”, %43,7 oraniyla“Hemsirelikten baska secim sansim

yoktu” olarak belirlenmistir (Tablo 3).
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Meslek secimi bireyin yasaminda c¢ok onemlidir. Meslek
secerken bireyi etkileyen bircok faktor vardir. Calismamizda
hemsirelik 6grencilerin  tercih siralamasina baktigimizda
cogunlukla (%62,8) hemsirelik bolimi tercihlerinin  1-5.
sirada oldugu gortlmdstir. Ayni zamanda ogrencilerin yariya
yakini (%40,6) hemsireligi kendi istegi ile secerek geldigi,
yariya yakinin (%49.7) meslege kendini hazir hissettigi, buyuk
cogunlugunun (%76,0), hemsirelik meslegini sevdigi ve
tamamina yakininin ise (%90,3) hemsirelik meslegi ile ilgili
bilgisinin oldugunu belirtmistir (Tablo1). Yapilan ¢alismalarda
arastirma sonuglarimizla benzerdir [1,3,18]. Bu bulgulara
gore, ogrencilerin genel olarak secimlerini kendi istekleri
dogrultusunda yaptiklarini, meslegi isteyerek ve severek tercih
ettiklerini gostermektedir.

Arastirmada kiz 6grencilerin (%89,7) orani erkek 6grencilere
(%10,3) gore daha fazla oldugu gorilmektedir. Hemsirelik
mesledini secen kiz 6grencilerin puan ortalamasinin erkek
(Tablo2).
Tarihsel gelisim sireci icinde hemsirelik meslegi kadinlara

ogrencilerden yuksek oldugu gorilmektedir
6zgli bir meslek olma &zelligini strdirmistir. Ozellikle
toplumumuzda, hastalara verilen bakimin ve 6zenin kadinin
dogasi ile ilgili oldugu diisiinuldigi icin yakin ge¢mise kadar
hemsirelik meslegi bir kadin meslegi olarak kabul edilmistir.
Bu da ogrencilerin tercihlerinde etkili olmaktadir. Bu bulgu
diger calismalarla benzerlik gostermektedir [1,11,14,17,25].
Cahsmamizdaki bu bulgu toplumda cinsiyetle ilgili meslek
imajinin devam ettigini gostermesi agisindan onemlidir.
Hemysirelik mesleginin tlkemizde degdisen hemsirelik yasasina
ragmen hala kadin meslegi olarak goriinmesi ve erkek
ogrencilerin bu durumdan etkileniyor olmasi bu farkin nedeni
olarak distndilebilir.

Bu calismada bolimi kendi istegi ile gelen 6grencilerin orani
%40,6 olarak belirlenmistir (Tablo1). Hemsirelik bolimiine
isteyerek gelen o6grencilerin puan ortalamasinin kismen
isteyerek ve istemeyerek gelen 6grencilere gore daha yiiksek
oldugu belirlenmistir. (Tablo 2). Bu bulgu dogrultusunda
ogrencilerin bu bolime isteyerek geldikleri sdylenebilir. Ayrica
bu bulgu bize hemsirelik 6grencilerinin giderek daha istekli
ogrencilerden olustugunu gostermesi acisindan onemlidir.
Benzer sekilde yapilan calismalarda da 6grencilerin hemsirelik
meslegini isteyerek sectikleri saptanmistir [3,9,11,23]. Bireyin
mesleginde basarili olabilmesi, meslegini bilerek ve isteyerek
secmis olmasi ile yakindan iliskilidir. istemeden sectikleri
bolimde okuyan 6grencilerin mesleklerinde basarili ve verimli
olma olasihgi dusuktar [19].

A~
>

OZVEREN ve ark.
I Hemsirelik 6grencilerinin meslek secimi

Hemsirelik meslegine kendini hazir hisseden 6grencilerin puan
ortalamasinin meslegine kendini hazir hissetmeyenlerden
daha yiksek oldugu gorilmektedir (Tablo2). Arastirmada
ogrencilerin %80,6'st mezuniyet sonrasi hemsirelik yapmayi
distindiglnu ifade etmistir (Tablo 1). Mezuniyet sonrasi
hemsirelik yapmak isteyen 6grencilerin puan ortalamasinin
daha ytksek oldugu bulunmustur (Tablo2). Benzer sekilde
Din¢ ve arkadaslarinin [3] yaptidi calismada o6grencilerin
%82,8'i mezuniyet sonrasi mesledi yapacagini ifade etmistir.
Arastirmaya katilan Ogrencilerin  hemsirelik meslegine
kendilerini hazir hissetmeleri ve mezun olduktan sonra
hemsirelik yapmak istemeleri meslege yonelik iyi duygular
tasidiklarini,  6grencilerin  bilingli olarak meslegi tercih
ettiklerini ve bu nedenle 6grencilerin on yargilar icinde
okula gelmediklerini diisindiirmektedir. Ozellikle hemsirelik
alaninda 6grencilerin bilingli olarak meslegi tercih etmeleri,
sevdigi ve istedigiisi yapiyor olmalari 6ncelikle mesleki tatmini,
ayni zamanda basarryl, hasta memnuniyetini de beraberinde

getirmesi agisindan 6nemlidir [6].

Ogrencilerin cogunlugu (%76,0) hemsirelik meslegini sevdigini
ifade etmistir (Tablo1). Hemsirelik meslegini sevdigini ifade
edenlerin puan ortalamasinin sevmeyenlere gére daha yuksek
oldugu goriilmektedir. Ogrencilerin hemsirelik meslegini
sevdikleri yapilan diger calismalarda da belirlenmistir [9,18].
Elde edilen sonuclara gore, son yillarda hemsirelik meslegini
secmede Ogrencilerin tercihlerinin bilingli ve farkindaligi
yiiksek bir secim oldugu sdylenebilir. Ogrencilerin %90,3'niin
meslekle ilgili bilgisi oldugu ifade etmesi de bu sonucu
desteklemektedir (Tablo 1).

Arastirmada hemsirelik 6grencilerin %46,3't “Hemsirelikte
issiz kalinmayacagini dustniyorum” ifadesine katildigini
belirtmistir. Ulkemizde yapilan bazi calismalarda hemsirelik
ogrencilerinin mezuniyet sonrasi is bulma imkaninin fazla
olmasi nedeniyle hemsirelik bolimiini sectikleri belirlenmistir
[9,17,21]. Aynica yurtdisinda yapilan bazi calismalarda da
is glivencesi ve iyi bir gelir saglamasi nedeniyle hemsirelik
edildigi  belirtilmektedir [11,26,27].
Ulkemizde hemsirelik béliminiin is istihdaminin yiksek

mesleginin  tercih
olmasi hemsireligi tercih edilen meslekler olarak yiikseltmistir.
Bu sonug¢ 6grencilerin hemsirelik meslegini seciminde etkili
olabilecegi diisiinilmektedir.

Ogrenciler “her zaman insanlara yardim etmek istemisimdir”
ifadesine %36,0 oraninda katildigini belirtmistir. Ayni sekilde
Erkal ve arkadaslar [21] yaptiklari calismada 6grencilerin
%26,0's1 insanlara yardim sevdigi icin hemsireligi tercih
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ettigini belirtmistir. Tung¢ ve arkadaslari [14] yaptigi calismada
da hemsirelik 6grencilerinin Ugte ikisinin (%69,8) hemsireligi
“hastalara yardim ve hizmet eden kisi” olarak ifade etmistir.
“Insanlara yardimi sevme” nedeniyle 6grencilerin hemsirelik
egitimini se¢me nedenleri bazi yabanc c¢alismalarda da
ele alinmistir [22,28,29]. Ogrencilerin hemsirelik meslegine
iliskin bu algilamalari ayni zamanda hemsirelik meslegine
yonelik toplumun algisini da yansitmaktadir [14]. Hemgirelik
bakiminin odaginda insan oldugu icin 6grencilerin gelecekte
mesleklerini uygularken baskalarina yardim ederek onlarin
gereksinimlerini  karsilama kendilerini iyi hissetmelerine
yardimci olacagindan empati ve yardimseverlik meslek

secimlerinde 6nemli rol oynamistir.

Hemsirelik mesleginin tip ve diger saglhk meslekleriyle birlikte
toplum icindeki yerinin 6nemi gerek halk, gerekse meslek
Uyeleri tarafindan kabul edilmektedir. Hemsirelik meslegini
secen insanlarda insani sevme ve yardim etme degeri
yuksektir. Nitekim A.B.D.de yapilan bir arastirmada hemsireligi
secme nedenleri arasinda buyik bir cogunlukla yardim etme
istegi yer alirken ¢ok diisiik bir oranda ekonomik yeterlilik icin
tercih ettikleri belirlenmistir [24].

Sonuc olarak 6grencilerin hemsirelikte meslek secimi dlcegi
puanortalamasi 54,29+ 14,50 olarak belirlenmistir. Ogrencilerin
meslek seciminde cinsiyetin, bolimi isteyerek gelme
durumunun, meslege hazir hissetme durumunun mezuniyet
sonrasi hemsirelik yapmak isteme ve hemsireligi sevme
durumu gibi bazi degiskenlerin etkili oldugu belirlenmistir.
Bu bulgulara dayal olarak meslek secme asamasinda olan
lise son sinif 6grencilerinin tercihlerine yardimci olmak
amaciyla rehberlik hizmetleri daha dikkatli yapilmasi, ayrica
ogrencilerin hemsirelik meslegini dogru tanimalari igin 6zel
glin ve haftalarda konferanslar diizenlenmesi, diizenlenecek
olan konferanslarda tim meslekler hakkinda meslek Uyeleri

tarafindan kapsamli bilgiler verilmesi 6nerilebilir.
Maddi Destek ve Cikar iliskisi

Calismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iliskisi yoktur.

Tesekkiir Yazisi

Bu c¢alismanin anket uygulamasina katkilarindan dolayi
calismayi hemsirelik 6grencilerine tesekkir ederiz.
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Yenidogan yogun bakim lnitelerinden izole edilen gram negatif
bakterilerin antibiyotik duyarliligindaki iki yillik degisim (2014-2015)

Antimicrobial resistance patterns of gram negative bacteria isolated
from intensive care units (2014 and 2015)
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0z
Amag: Calismanin amaci hastanemiz yenidogan yogun bakim dnitesi'nde (YYBU) yatan hastalardan 2014 ve 2015 yillari
icerisinde gonderilen materyallerin kiltlir sonuclarinin retrospektif olarak degerlendirilmesidir.

Gereg ve Yontemler: Hastalardan alinan érneklerin kiiltiir sonuclari calisma kapsaminda incelendi. izole edilen bakterilerin
identifikasyonu konvansiyonel yontemlerle veya Vitek MS 2 cihazi ile; antibiyotik duyarhliklari ise Clinical and Laboratory
Standard Instute (CLSI) onerileri dogrultusunda yine Vitek MS 2 cihazi ile ¢alisildi.

Bulgular: YYBU'deki hastalardan génderilen 297 materyalin 133'U (%38) kan 6rnegi, 55'i (%18,5) trakeal aspirat kiltiird,
48'i (%16,2) konjunktiva, 31'i (%10,4) idrar kilttrd, 24'G (%8) beyin omurilik sivisi, 12'si (%4) yara kultlrd, 9'u (%3) kateter
ve 5'i (%1,7) steril viicut sivisidir. izole edilen gram negatif bakteriler icinde %28,6 ile Klebsiella pneumoniae %23,9 ile
Acinetobacter baumanii en ¢ok izole edilen bakterilerdir.

Sonuglar: Enterobacteriacea Uyesi bakterilerde karbapenem direnci diistiktiir. Acinetobacter suslarinda karbapenemlere
karsi direncin yiksek oldugu tespit edilmistir. Yine Acinetobacter suslarinin trimetoprim-sulfametoksazole karsi distk
direng gostermeleri gdze carpmistir.

Anahtar Kelimeler: Yenidogan yogun bakim, gram negatif bakteriler, antibiyotik duyarliligi.
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ABSTRACT

(NICU) at our hospital during 2014 and 2015.

frequently isolated bacteria.

Giris

Enfeksiyonlarin en sik gorildigu ve antibiyotiklerin en yaygin
olarak kullanildigi birimler yogun bakim niteleri (YBU)dir.
Yogunbakim tiniteleribakterilerdeantibiyotikdirencininortaya
¢ikmasinda ve yayillmasinda en biyik paya sahip ortamlardir
[1]. Yenidoganlarda enfeksiyon anneden vertikal gegisle
veya dogum sirasinda/sonrasinda cevreden kaynaklanan
gelisir  [2].
immiin sisteminin immatdr olmasi, vendz, Uriner ve arteriyel

mikroorganizmalarla Yenidogan bebeklerin
kateterlerin fazla kullanilmasi, bu bebeklerin ventilatore daha
fazla baglanmasi ve ventilatérde kalma sirelerinin daha uzun
olmasi gibi nedenler bakterilerin Gremesini kolaylastirir [3].
Bakteriyel enfeksiyonlar yenidoganlarda &nemli morbidite
ve mortalite nedenidir. Bu nedenle yenidogan yogun bakim
Unitesinin enfeksiyon etkenleri ve antimikrobiyal direng
durumunun bilinmesi rasyonel antibiyotik kullanimi agisindan
¢ok onemlidir [4]. Yogun bakim enfeksiyon etkenleri arasinda
direncli gram-pozitif koklar ve kandidalarin orani dikkate
deger bir artis gostermis olsada; Enterobacteriaceae Uyeleri
ve gram-negatif nonfermentatif basiller enfeksiyonlarin
olusumunda hala 6nemli bir yere sahiptir. Bircok arastirma
Klebsiella pneumoniae, Escherichia coli ve Enterobacter
tlrlerinin ve bunlara ek olarak Pseudomonas aeruginosa ve
Acinetobacter tiirlerinin YBU enfeksiyonlarinda en sik gériilen
bakteriler arasinda oldugunu ortaya koymustur [5-10].

Bu calismada YYBU enfeksiyonlarinda en énemli etkenler
olan gram negatif bakterilerin cesitli antibiyotiklere karsi olan
direnc profillerinin incelenmesi amaglanmistir.

A~
>

TANRIVERDI GAYCl ve ark.
I Yenidogan yogun bakim direng

Aim: The aim of this study was to evaluate the culture results of patients hospitalized in the neonatal intensive care unit

Material and Methods: In this study, the cultures results of the patients were analyzed. Identification of bacteria was
performed by conventional methods or Vitek MS 2 and antibiotic susceptibility tests were done by Vitek 2 MS according
to the Clinical and Laboratory Standards Institute (CLSI) guidelines.

Results: 297 materials sent from NICU consisted of 133 (38%) blood cultures, 55 (18.5%) tracheal aspirates, 48 (16.2%)
conjunctivas, 31 (10.4%) urine cultures, 24 (8%) cerebrospinal fluids, 12 (4%) wound cultures, 9 (3%) catheter tip cultures
and 5 (1.7%) sterile body fluids. Klebsiella pneumoniae (28.6%) and Acinetobacter baumanii (23.9%) were the most

Conclusion: Carbapenem resistance was low for Enterobacteriaceae species. Carbapenem resistance was high and
trimethoprim-sulfamethoxazole resistance was very low for Acinetobacter baumanii

Keywords: Neonatal intensive care unit, gram negative bacteria, antibiotic susceptibility

Gereg ve Yontemler

Yenidogan yogun bakim tinitelerinde 2014-2015 yillari arasinda
yatan hastalardan laboratuvarimiza gonderilen &rneklerden
izole edilen izolatlar incelenmistir. Ornekler, kanli agar, eosin
metilen blue agar (EMB) veya cukulatamsi agara ekilmis, 37°C'de
24 saat inkiibe edilmistir. inkiibasyon siiresi sonunda remesi
olan, izole edilen suslar calismaya dahil edilmistir. izole edilen
suslar Vitek MS (Bio merieux, Fransa) cihazi ile tanimlanmistir.
Tanimlanan suslarin antibiyotik duyarliliklar Vitek 2 Compakt
(Bio merieux, Fransa) cihazi kullanilarak saptanmistir.

Bulgular

Gonderilen orneklerden 297 Gram negatif bakteri izole edilmistir.
En sik izole edilen bakteriler, tim bakterilerin 201 (%67,7) olan
Enterobacteriaecea bakterileridir. Bu bakteriler icerisinde de en sik
izole edilen bakteri 85'ini (%28,6) olusturan Klebsiella pneumoniaedir.

TUm bakteri suslarinin sayilar ve ytizdeleri Tablo 1'de gosterilmistir.

Bakterilerin en sik elde edildigi 6rnek tirlerinin kan kdlttrleri
ve trakeal aspirat kltirleri oldugu saptanmistir. Orneklerin,
133'Un0 (%38) kan kultirleri ve 55'ini (%18,5) trakeal aspirat
kaltari olusturmaktadir. Tim materyaller ve adetleri Tablo
2'de gosterilmistir.

66



(/!\)
>

Volume 8 Number 2 p: 65-69

Ornek tiirlerine gére en cok izole edilen bakteriler belirlenmistir.
Kan kulttrlerinden en cok izole edilen bakterinin (38, %33,6)
K. pneumoniae, trakeal aspirat kiiltiirlerinde en ¢ok izole edilen
bakterinin (21,%38,2) A.baumanii oldugu saptanmistir. Materyallere

gore en cok izole edilen bakteriler Tablo 3'te gosterilmistir.
S. maltophilia suslarinda levofloksasin ve trimetrophim-

sulfametaksazol duyarliliklar1 %100 olarak belirlenirken, seftazidim
duyarlihdi dustik olup %28,6 olarak bulunmustur (Tablo 6).

Enterobacteriacea tyesi bakterilerde en disiik duyarlilikampisiline P. aureginosa suslarinda amikasin, kolistin ve siprofloksasin

A1 O
karsi olup %3,5 olarak bulunmustur. Bu bakterilerde en yiiksek duyarliligi %100 olarak bulunmustur (Tablo 7).

duyarliik meropeneme (%92,5) karsi saptanmustir (Tablo 4).

Bir adet susu calisilan Haemophilus influenza ise duyarliligina

bakilan tim antibiyotiklere karsi %100 duyarli bulunmustur
(Tablo 8).

Acinetobacter suslarinda en dusiik duyarliikampisilin-sulbaktam,

sefepim ve seftazidime karsi olup (icinde de %12,7'dir. Bunlarin
yanisira trimetrophim-sulfametaksazol duyarliigi %94,4 ve
kolistin duyarlihdi da %100 olarak tespit edilmistir (Tablo 5).
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Yogun bakim Unitelerindeki en 6nemli sorunlardan biri
enfeksiyondur. Enfeksiyon, hastalarin yogun bakim Unitelerine
yatis sebebi olabilecegi gibi yogun bakim Unitelerinden de
nozokomiyal olarak edinilebilir [11]. Yogun bakim dUniteleri,
hastaya yapilan invaziv girisimler, mekanik ventilasyon
uygulanmasi, idrar sondasi, damar ici kateter varlidi, periton
diyalizkatetervarlgi, cerrahioperasyon uygulanmasi, santvarligi
gibi durumlar nedeniyle enfeksiyon riskinin yiiksek oldugu
birimlerdir [12,13]. YYBU'de yatan bebekler immiin sistemleri
immatur oldugu ve cogu zaman altta yatan sebeplerden dolayi
invaziv tani ve tedavi yontemlerine ihtiya¢ duyduklar icin,

bircok enfeksiyon acisindan risk altindadirlar [14,15].

Calismamiz icin literatlir taramasi yaptigimizda yenidogan
yogun bakim Unitelerindeki hastalari ve Gram negatif
bakterileri kapsayan calismalara ¢ok fazla rastlanmamistir.
Bu calisma literatiire katki saglamayr da amaclamaktadir.
Ayrica calismamizda, gerek Ulkemizde gerekse yurtdisinda
yapilmis olan ¢alismalarin verilerinin karsilastirilarak YYBU'deki
diren¢ durumuna ve etkenlerin dagilimina dikkat cekerek
klinisyenlerin mevcut durum hakkinda bilgilendirilmesi
amaclanmistir. Gliniimuzde direng yayiliminin hizla kurumdan
kuruma veya bolgeden bodlgeye olabilmesi bu verilerin
glincellenmesini zorunlu kilmaktadir.

Renato ve ark/in yaptigi YYBU'de yatan 6243 hastay! iceren 10
yillik calismada Gram negatif bakteriler icerisinde en ¢ok izole
edilen bakteriler Klebsiella spp. (%51,7) ve E.coli (%18,8)dir
[16]. Kent ve ark/in YYBU'de 118 6rnekle gerceklestirdikleri
calismada en cok izole edilen Gram negatif bakteriler E.coli
(%51), Klebsiella spp. (%23) ve Enterobacter spp. (%22)dir.
[17]. Pehlivanoglu ve ark/in cocuk YBU (CYBU) ve YYBU'yii dahil
ettikleri calismada en cok izole ettikleri Gram negatif bakteriler
Pseudomonas spp. (%33)'dir [18]. Orsi ve ark/in CYBU'de yaptigi
calismada Gram negatif bakteriler icerisinde en sik izole edilen
bakterilerK. pneumoniae (%37,7) ‘dir[19].Singh ve ark/inYBU'de
yatan hastalardan aldiklari 2920 6rnek ile gerceklestirdikleri
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calismada en cok izole ettikleri Gram negatif bakteriler P.
aeruginosa (%38,17) ve K. pneumoniae (%23,76)'dir [20]. Bizim
calismamizda ise en ¢ok izole edilen bakteriler K. pneumoniae
(%28,6) ve A. baumanii (%23,9) olmustur.

Ozcetin ve ark/nin yaptiklar calismada E.coli ve Klebsiella
spp. izolatlarinda meropenem duyarliligi sirasiyla %95,3 ve
%100 oraninda saptanmistir. Pseudomonas spp/nin en duyarli
oldugu antibiyotiklerin ise meropenem (%85,8) ve imipenem
(%71,5) oldugu saptanmistir [21]. Minal ve ark/in YYBU'de kan
kilturd pozitif 93 6rnekle yaptiklari calismada Gram negatif
bakterilerden en ¢ok izole edilenler K. pneumoniae (%54,16)
ve E.coli (%29,16) olmustur. K. pneumoniae izolatlarinda en
yuksek duyarhlik oranlarn polimiksin (%100), levofloksasin
(%88,4) ve imipenemde (%76) gorilmdstir. E.coli izolatlarinda
(%100),
levofloksasin (%92,85) ve imipenemde (%94) gorilmistir

da en yuksek duyarlilik oranlari polimiksin
[22]. Sirin ve ark/in YBU'de yaptiklari 722 P. aeruginosa izolatini
kapsayan calismada, en yiksek diren¢ oranlari piperasilin
- tazobaktam (%64), imipenem (%50,2) ve meropenemde
(%51,9) gérilmistiir [23]. Lee ve ark/nin CYBU'de yaptiklari,
1163 klinik izolat iceren calismada Gram negatiflerde P.
aeruginosa, E. coli, Klebsiella pneumoniae en yiiksek oranda
izole edilmistir. P. aeruginosa izolatlarinin %34'l karbapeneme
direncli olarak saptanmistir [24]. Bizim calismamizda ise bu
calismalara paralel olarak Enterobacteriacea lyesi bakterilerde
karbapenem duyarlihgi yiksek bulunmustur. Kaya ve
ark/nin CYBU'de kan kiiltiirlerinden izole edilen bakterileri
inceledikleri  calismalarinda  Acinetobacter  suslarinin
trimethoprim / sulfamethoxazole karsi duyarliligi %75 olarak
bulunmustur [25]. Bizim calismamizda ise Acinetobacter
suslarinin  trimethoprim/sulfamethoxazole duyarliligi ise
%94,4 olarak bulunmustur. Trimethoprim/sulfamethoxazol
disinda Acinetobacter suslarinda tigesiklin duyarlihigr %80,3
ve kolistin duyarhiligi %100 olarak bulunmustur. Acinetobacter
suslarinin bu U¢ antibiyotik disindaki tiim antibiyotiklere
ozellikle karbapenemlere karsi oldukca dusiik duyarhlik

gosterdikleri tespit edilmistir.

Sonucolarak, 6zellikle cokluantimikrobiyal direncinin sik olarak
gériildigi YYBU gibi kliniklerde aktif stirveyans uygulanarak
Ureyen mikroorganizmalar ve antimikrobiyal duyarhliklarinin
takip edilmesinin gerekli oldugu gérinmektedir.

Maddi Destek ve Cikar iliskisi

Galismayr maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iliskisi yoktur.
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1 Derleme

Cocukluk cagi tiroid nodiillerine yaklasim

Approach to thyroid nodules in childhood

Sevinc ODABASI GUNES'™, Ayca TOREL ERGUR'

'Kirikkale Universitesi Tip Fakdiltesi, Cocuk Endokrinoloji Bilim Dali, Kirikkale, TURKIYE

0z

Gocuklarda tiroid nodiil gelisiminde genetik ve cevresel bir cok faktor rol oynamaktadir. Cocukluk caginda palpe edilebilen
tiroid nodil sikhgr %2 olarak bildirilmektedir. Gliniimiizde ultrasonografinin daha yaygin olarak kullanilmasi nedeniyle
bu oranin %5’ e kadar ¢iktigini gosteren calismalar mevcuttur. Cocukluk caginda tespit edilen tiroid nodullerinin blyulk
bir kisminin benign karakterde olmasina karsin eriskin yas grubu ile kiyaslandiginda ¢ocuklarda tiroid nodul malignansi
insidansinin daha yiksek oldugu bildirilmektedir. Cocukluk cadi tiroid nodilli olgularda tani aninda uzak metastaz
yapma riski ve tedavi sonrasi rekirrens riskinin eriskin yas grubuna gére daha yiksek olmasi nedeniyle de bu olgularin
erken tani ve tedavisi hayati 6nem arz etmektedir. Glinimizde radyolojik gorintiileme tekniklerinin kullaniminin
artmasli, immunohistokimyasal ve molekuler tani ydntemlerinin gelismesi tiroid nodulll olgularin erken tani almasina
ve uygun tedavi yonetiminin belirlenmesine yardimci olmaktadir. Bu yazida ¢ocukluk caginda tiroid nodil gelisimine
yol acan nedenlerle ve malignansiyi telkin eden bulgular irdelenerek glincel tani ve takip yaklasimlari literatiir esliginde
sunulmustur.

Anahtar Kelimeler: Cocukluk ¢ag, tiroid noddl, giincel yaklagim

ABSTRACT

Many genetic and environmental factors play role in the etiology of thyroid nodules in the childhood. The incidence of
palpable thyroid nodules in childhood is known as 2%. There are studies indicating that this incidence is increased to 5%
since thyroid ultrasonography is used more commonly. Although most of the thyroid nodules are benign in the children,
incidence of malignancy of thyroid nodules in childhood is quite higher than adults. The early diagnosis and treatment of
thyroid nodules in childhood is of vital importance since risk of distant metastasis at the time of diagnosis and recurrence
rate after treatment is much higher than adult age group. Nowadays, the higher utilization rates of radiological imaging,
immunohistochemical and molecular diagnostic techniques help the early diagnosis of the cases and selection of proper
therapeuticinterventions. Inthis paper, predisposal factors and risk factors for malignancy of thyroid nodules in childhood
is discussed, treatment and follow-up approach is reviewed with the literature.

Keywords: Childhood, thyroid nodules, current approach
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Giris

Cocukluk caginda palpe edilebilen tiroid nodul sikhidi yaklasik
olarak %2 civarindadir [1]. Saptanan tiroid nodiillerinin ise
yaklasik olarak %25'i malign 6zellik gostermektedir ve bu oran
eriskin yas grubu ile kiyaslandiginda (%5) cok yuksektir [2-4].
Ayrica eriskin yas grubundan farkli olarak cocukluk caginda tani
aninda lenf nodu ya da uzak metastaz yapma olasiliginin yiiksek
olmasi ve yuksek nlks oranlari nedenleriyle tiroid kanserleri
daha agresif bir seyir izlemektedir [2]. Bu nedenle ¢ocukluk
¢aginda tiroid nodlli olgularin erken donemde tespit edilerek
malign o6zellik goOsteren olgularin tanimlanmasi ve detayl
incelenmesi hayati bu agidan 6nem arz etmektedir.

Epidemiyoloji ve Predispozan Faktorler

Yapilan calismalarda eriskin ¢agi tiroid nodil prevalansi
palpasyonla  %2-6, (USG) ile 9%19-35,
postmortem calismalarda %8-65 arasinda oldugu bildirilmistir
[5]. Cocukluk cagina ait bilgiler ise oldukca kisithdir.1975
yiinda Amerika Birlesik Devletlerinde yapilan buylk bir
calismada palpasyon ile cocukluk caginda saptanan tiroid
nodil sikhginin %1,79 oldugu bildirilmistir [1]. Son yillarda
USG'nin daha sik kullanilmasi nedeniyle bu oranin %0,2-5,1

ultrasonografi

arasinda degistigi bildirilmektedir [2].

Cocukluk cagi endokrinolojik malignansileri olduk¢a nadir
olmakla birlikte bu olgularin buyuk bir kismini tiroid kanserli
vakalar olusturmaktadir [6]. Kiz/erkek orani 15 yas 6ncesinde
3/1 iken 15 yas sonrasinda 6/1’ e yikselmektedir [5,6].
“Survelliance, Epidemiology and End Results (SEER), National
Institue of Healtyh” nin 1973- 2006 yillar arasindaki verilerine
gore tiroid kanserli olgu insidansi 5-9 yas arasinda 1/1000000,
10-14 yas arasinda 5/1000000, 15-19 yas arasinda 18/1000000’
tir. SEER verilerine gore tiroid nodlli olgularda tiroid kanseri
gorilme sikligi 1/180 (%0,5) olarak bildirilmistir [7]. Yine ayni
calismada 1973'ten 2004 yilinda kadar gecen siirede tiroid
kanser insidansinda yilda %1,1 lik artis saptanmistir [8].

Tiroid nodiilleri altta yatan otoimmdiin tiroid hastalikzemininde
gelisebildigi gibi, cevresel faktdrlere maruziyet de tiroid noddl
ve kanser gelisiminde rol oynayabilmektedir (Tablo 1) [2,9].
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Klinik Degerlendirme

Tiroid noddillii olgulan degerlendirirken en 6nemli noktalardan biri
olgunun &6z ve soy ge¢misinde, fizik muayenesinde, laboratuvar
sonuglari ya da ultrasonografik degerlendirmesinde malignansiyi
distindiren belirtecleri tespit edebilmektin. Bu nedenle bu
basamaklarin her birinin lzerinde ayrintili ve dikkatli bir sekilde
gecilmesi gerekir [10]. Eslik eden olasi tiroid hastaliklar (otoimmiin
tiroiditler -OT-, tiroid disgenezisi, dishormonegenez), iyot eksikligi,
eksternal radyasyon maruziyeti, ailede tiroid kanser 6ykis ve tiroid
kanserinin sik goruldigl genetik sendromlar sorgulanmalidir [9].
Yine basi semptomlari (yutarken takilma hissi, sirt Gisti yatarken
okstirme ihtiyaci) irdelenmelidir. 120 pediatrik vakanin incelendigi
retrospektif bir calismada tiroid kanserli olgularin cogunlukla palpe
edilebilir lenf nodu ve basi semptomlari ile basvurdugu bildirilmistir
[11]. Hipotiroidi ya da hipertiroidinin klinik bulgulari (kilo degisimi,
yorgunluk, duygusal labilite vs) sorgulanmaliancak bunlarin neoplazi
acisindan prediktif degerinin olmadigi akilda tutulmaldir [2].

Fizik muayenede nodil boyutlari, sertligi, bélgede eritem ya
da 1s1 artisi, hassasiyet, noduliin ¢evre dokulara fiksasyonu
degerlendirilmeli ve eslik eden olasi lenfadenopatiler
acisindan ayrintili bir bas boyun muayenesi yapilmahdir [10].

Laboratuvar

sT3, sT4, TSH duzeyleri genellikle hastalarin  hormonal
durumunu degerlendirmek icin istense de tiroid kanserli
olgularin bulylk bir kisminin &troid oldugu, hipertiroidi
kliniginin 6n planda oldugu olgularda ise nodil boyutlarinin
daha bilylk oldugu ve basi semptomlarinin goézlendigi
bildirilmektedir [2,11]. Tiroid antikorlarinin degerlendirilmesi ise
sitolojik sonuglarin yorumlanmasi ve etiyolojinin aydinlatiimasi
acisindan 6nem arz etmektedir [2]. Veriler sinirli olmakla birlikte
retrospektif bir calismada papiller tiroid kanseri (PTK) tanisi alan
olgularin %30'unda OT saptandidi bildirilmektedir [13]. Henliz
kesinlik kazanmamakla birlikte bir calismada TSH duzeyleri
normal referans araligin Gst sinirina yaklasan tiroid nodulli
olgularda malignansi riskinin arttigi vurgulanmistir [14]. Tani
asamasinda rutinde tiroglobulin diizey 6lcimi 6nerilmemekle
birlikte medadiller tiroid kanseri (MTK) distindiiren olgularda
mutlaka serum Kkalsitonin diizeyine bakilmasi gerekir [2].
Serum kalsitonin diizeyi yasa ve cinsiyete gore degistigi gibi
noroendokrin hastaliklar, nefropati, sigara ya da alkol kullanimi,
OT varliginda yanhs pozitif sonuc verebilmektedir. Bu nedenle
yuksek kalsitonin seviyesi saptanan olgularda tekrarlayan
Olcimler ya da pentagastrin uyar testi ile testin spesifitesi
artinlmasi 6nerilmektedir. Genel kani ise 100 pg/ml Gzerindeki
kalsitonin seviyesinin MTK'1 telkin ettigi yoniindedir [15].
Radyoloji

Tiroid ultrasonografi (USG) tiroid noddlini tarama ve
degerlendirmede ilk basamagi olusturmaktadir. Nodulin
boyutunu, seklini, yapisini vaskilaritesini degerlendirmesinin yani
sira, klinisyene, boyunda eslik edebilecek olasi lenfadenopatileri
degerlendirme sansi da sunmaktadir [12]. Ultrasonografide
malignansi ile iliskilendirilen bulgular Tablo 2 de verilmistir [2,16].



Corrias ve ark. >1 cm c¢aph
degerlendirdigi bir calismada mikrokalsifikasyon varhgi,
intranoddler kanlanma artisi ve eslik eden palpable lenf nodu
varhgr malignansi acgisindan yiksek prediktif degere sahip
olarak bulunmustur [11] (Sekil 1 ve 2).

tiroid nodulli  olgular

Sekil 1. Sinirlar silik ve mikrokalsifikasyonlar iceren tiroid nodulu

Sekil 2. Doppler ultrasonografide artmis intranduler kan akimi

(/1\)
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ODABASI GUNES ve ark.
I Cocukluk cag tiroid noddillerine yaklasim

Ancak USG bulgulariin hi¢ biri tek basina tiroid kanseri
saptamada ylksek prediktif degere sahip degildir. Klinik ve/
veya radyolojik olarak malignansiyi disiindlren bulgular
Tablo 3'de verilmistir [2,9].

Cocukluk caginda 6nemli bir baska nokta da papiller
tiroid kanserinin bu yas grubunda diffiz infiltratif 6zellik
gostermesidir [17]. Tiroid bezinde diffiz blylime ile
birlikte eslik eden servikal lenf nodlari varliginda USG ile
mikrokalsifikasyonlarin tespiti halinde ince igne aspirasyon
biyopsisi (ilAB) yapilmasi énerilmektedir [16].

Tiroid
disinda tiroid nodilli olgularin degerlendirmesinde yeri
bulunmamaktadir. Ayrica sintigrafide artmis
olmasi her zaman malignansiyi dislamamaktadir [11,18].

sintigrafisinin hiperfonksiyonel noddillerin tespiti

tutulum

Hiperfonksiyonel nodidillerde lezyonun cikariimasi planlaniyor
ise dncesinde iIAB dnerilmemektedir [16].

ince igne Aspirasyon Biyopsisi

GlnUmuzde stpheli olgularda ileri degerlendirme ve kesin
tani icin USG esliginde AB yapilmaktadir. Cocukluk ¢ag tiroid
nodiillerinin degerlendirme, tedavi ve takip semasi Sekil 3’ te
verilmistir [16]. American Thyroid Association (ATA) eriskin yas
grubunda yuksek riskli olmadigi stirece <1 cm olan nodiillerde
AB 6nermemektedir ancak cocuklarda tiroid voliminiin yasla
degismesi ve nodil boyutunun tek basina prediktif degeri
olmamasi nedeniyle klinik ve radyolojik bulgular sonucunda
lIAB’ e karar verilmesinin gerektigi vurgulanmaktadir [16].
Ozellikle ailede tiroid kanser 6ykiisii olan, bas-boyun bélgesine
radyoterapi alan, nodul boyutlarinda hizli biyime saptanan,
eslik eden servikal lenfadenopatileri olan ya da radyolojik
olarak malignansiyi telkin eden olgularda (mikrokalsifikasyon,
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diizensiz sinirlar, hipoekojenite, artmis vaskilarite, eslik eden
lenf nodu varligi) <1 cm olsa da IAB 6nerilmektedir [4,9,16]
. Saavedra J ve ark. tiroid nodiilii nedeniyle 1iAB yapilan
35 olguyu inceledigi bir calismada tiroid USG'de malign
ozellik gostermesine karsin lIAB sonucu normal gelen 5
olgunun eksizyonel cerrahi sonrasi tiroid kanseri tanisi aldig
bildirilmektedir [19] . Yapilan calismalarda iiAB’ nin sensivitesi
%80-100, spesifitesi %65-100 arasinda bildirilmektedir [18].
iIAB nin yalanci negatiflik orani diisiik olmakla birlikte biyiik
lezyonlarda 6rnekleme hatasinin sik olmasi nedeniyle bu oran
artmakta ve bu nedenle biiyiik lezyonlarda iiAB yerine cerrahi
eksizyon onerilmektedir [16,20].

Fizik muayene ya da
radyolojik olarak tespit >
edilmis solid ya da ey
siipheli tiroid nodiilii ¥
~€~‘

Tiroid sintigrafisi

Hiperfonksiyonel
TSH baskils

g Malign

TSH baskili degil

| Yetersiz ya da non-diagnostik | Belirsiz ya da siipheli |

|

| Benin * I

USG'i 6-12 ay USG ve {iAB’i, 3-6 ay
iginde tekrarla iginde tekrarla Biiyiiyen nodiil
ve/veya anormal
Nodiil Nodiil Nodiil stabil e
stabil biiyiiyor ya ve/veya benin
da siipheli fiaB
bulgular
N /
USG’i USG’i USG’i 6-12 Benin: Tiroid Malign:
her 1-2 her 1-2 ayda tekrarla hormonlarin PTK, FTK,
yilda yilda yeterliligini 4 hafta MTK
tekrarla tekrarla sonra kontrol et ve
klinik olarak takip et

Sekil 3. Tiroid nodillerinin degerlendirme, tedavi ve takip
algoritmasi. (USG: Ultrasonografi, liAB: ince igne aspirasyon biyopsisi,
PTK: Papiller tiroid kanseri, FTK: Folik{ler tiroid kanseri, MTK: Mediiller
tiroid kanseri)

*SUpheli USG ya da klinik bulgular varliginda, basi semptomlarinin
olmasi, nodil boyutlarinin >4 cm olmasi halinde ve/veya hasta
tercihine bagh olarak cerrahi distndle bilinir.

**Subklinik hipertiroidi, otonom nodll olan olgularda cerrahi
ertelenebilir ancak PTK acisindan siipheli bulgular varsa iiAB
dustintlmelidir (Kaynak 16'dan alinmistir).

Patoloji

iIAB sonuclarini degerlendirmede giiniimiizde yaygin olarak

Bethesda evreleme sistemi kullaniimaktadir. Bu sisteme
gore sonuglar; 1) non-diagnostik ya da yetersiz, 2) benign,
3) Onemi belirsiz atipi ya da folikiller lezyon (AUS/FLUS), 4)
folikuler/Hurtle hicreli neoplasm ya da folikiiler/Hurtle hiicreli
neoplasm icin slipheli, 5) sipheli malignansi, 6) malignansi
olarak raporlanmaktadir [21]. Yetersiznumune gelen olgularda
en erken (¢ ay sonra lIAB'nin tekrarlanabilecegi, daha erken
yapilan girisimlerim atipik seltler 6zellikler (papiller endotelyal
hiperplazi, vaskiler proliferasyon, kistik degisiklikler vb)
olusturabilecegi belirtiimektedir [22]. Ancak pediatrik
populasyonda yapilan sinirh sayida calismada kesin olmayan

sonuglarin tim sonuglarin yaklasik %35'ini olusturdugu ve
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AUS/FLUS tanisi alan olgularin %28, folikller/Hirtle hiicreli
neoplazm i¢in supheli tanisi alan olgularin ise %58’inde
malignansi tespit edildigi bildirilmektedir [23-25]. 2015 yilinda
yayinlana ATA rehberinde bu olgularda tekrarlayan iiAB'den
ziyade lobektomi + istmektomi 6nerilmektedir [16].

immunohistokimya ve Molekiiler Tani

Yapilan [iAB sonucunda elde edilen materyalde farkl
yontemlerle  diferansiye  tiroid
kanserlerini saptamak amach farkli belirtecler cahsilmistir
(Tablo 4). Ancak bu tanimlanan belirteclerin hic biri tek basina
tanisal acidan yeterli degildir. Ayrica bu belirteglerin biytk
bir kisminin eriskin calismalari sonucunda elde edilmis olmasi

immniinositokimyasal

ve pediatrik poptlasyonda sinirli sayida calisma bulunmasi
tanisal acidan kullanimlarini kisitlamaktadir [9].

Tiroid kanserli olgularda gilnimize kadar tanimlanan
bir cok genetik degisim bulunmaktadir. Bunlardan B-Raf
protoonkogen mutasyonlari ve RET/PTC mutasyonu papiller
tiroid kanserde; RET mutasyonu mediiller tiroid kanserde; RAS
mutasyonu,PAX8/PPARXtranslokasyonutiroidmalignansilerde
tanimlanmis olmakla birlikte bu belirteclerin negatif olmasi
malignansiyi dislamamaktadir [18]. Glnlmizde molekiler
tani adina yapilan ¢alismalarin biyik bir kismini eriskin vaka
gruplarindan elde edilmistir. Ancak ¢ocuklarda preoperative
molekiiler calismalarin cerrahi miidahalenin planlanmasinda
iyi bir yol gosterici olabilecegi 6ne stirilmustir [26].

Cerrahi

iIAB sonucunda benign tiroid nodiili saptanan olgularda
nodil boyutlarinin buyimesi (eriskinlerde tanimi volimun
>%50 artmasi ya da en az iki capta >%20 artis olmasi), basi
semptomlarinin olmasi, kozmetik nedenler, hasta tercihine bagli
olarak ya da nodil boyutlarinin >4 cm olmasi halinde cerrahi
eksizyon 6nerilmektedir. Tiroid nodill blylyen ya da USG de
stipheli gériinim olan olgularda cerrahi éncesi 1IAB yapilarak
preoperatif evreleme ve cerrahi planlama yapilmalidir [16].



iIAB sonucu malign olan olgularda ise fikse veya genis voliim
yikline sahip lezyonu olan olgularda bilgisayar tomografi veya
manyetik rezonans goriintiileme ile bas ve boyun bolgesinde
bulunan stpheli lenf nodlarinin tespit edilmesi, akciger grafi
ile pulmoner metastazlarin degerlendirilerek iiAB ile cerrahi
oncesi evreleme yapilmasi cerrahi basari ve komplikasyonlarin
azaltilmasi agisindan énem arz etmektedir [13,16].

Yine semptomatik hipertiroidiye sebep olan sicak nodiil
varhiginda ya da iiAB sonucunun siipheli olmasi halinde cerrahi
onerilmektedir [18].

Takip

iiAB'nin yalanci negatif degerinin diisiik olmasina karsin, biyiik
lezyonlarda bu oranin artabilmesi, sitolojik degerlendirmenin
sensivitesinin farkh c¢alismalarda degiskenlik gostermesi
nedeniyle bir tiroid nodullinin benign olarak tanimlanmasina
karsin belli araliklarla takibi nerilmektedir [18,20,27]. Ozellikle
malignansi acisindan risk faktori bulunan (Tablo 3) ya da hizh
bliylime gésteren nodiillerin tekrar iiAB ya da cerrahi eksizyon

ile degerlendirilmesi gerekmektedir [27].

Benigntiroid nodiilli olgularda LT4 tedavisineiliskin literatiirde
celiskili sonuglar bulunmaktadir. Corrias ve ark. calismasinda
benign tiroid nodili olan olgulara LT4 tedavisi verilerek
olgularin %30'unda nodill boyutlarinda >%50 gerileme
saptandig bildirilmistir [28]. Ancak uzun sireli tedavide LT4
kullanimina bagli gelisebilecek yan etkiler agisindan yeterli veri
bulunmamaktadir [29]. 2006 yilinda Amerika'dan yayinlanan
bir uzlasi raporunda iyot eksikligi olan bolgelerde kiictk
tiroid nodiillerinin tedavisinde LT4 verilebilecedi ancak noddil
boyutlarinin biiyiik olmasi ya da liAB sonucunun yetersiz veya
stpheli olmasi durumunda tedavinin verilmemesi gerektigi
vurgulanmistir [30].

Sonu¢

Cocukluk ¢aginda tiroid noddulleri daha nadir gériinmesine
karsin malign potansiyelinin ylksek olmasi ve bu olgularin tani
anindan genellikle bagboyun bolgesi metastaziile yakalanmasi
nedeniyle tiroid nodulli olgularin iyi degerlendirilip malignite
riski tasiyan olgularin iiAB ile incelenmesi, sitoloji sonucu
supheli olan olgularda ya da malignite saptanan vakalarda
ise cerrahi tedavi uygulanmasi 6nerilmektedir. Sitoloji sonucu
benign olsa bile tiroid nodilli olgular belirli araliklarla fizik
muayene ve USG ile degerlendirilmeli, malignite dusiindiren
bulgularin tespiti ya da nodil boyutlarinda hizl artis olmasi
halinde tekrar iiAB ya da cerrahi eksizyon yapilmalidir.

Cikar catismasi ve Finansman Beyani

Bu calismada cikar catismasi ve finansman destek alindigi
beyan edilmemistir.
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» Case Report

Positron Emission Tomography in the management of five cases with
granulomatosis with polyangiitis

Grantilamatosis Polianijitis tanili bes olgunun Pozitron Emisyon Tomografisi
ile degerlendirilmesi
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ABSTRACT

Granulomatosis with polyangiitis (GPA) formerly Wegener’s Granulomatosis, is characterized by granulomatosis necrotizing
vasculitis that primarily involves upper respiratory tracts, lung and kidney. There are two types of disease, ‘limited’ and
‘generalized’ Radiological findings are seen as multiple bilateral nodules that change from a few millimeters to centimeters in
size or parenchymal infiltrations, cavitations or nodules presented with cavitations. These nodules sometimes can be confused
with malignancy in terms of the size and appearance. In this study, we discussed the role of positron emission tomography/
computerized tomography (PET/CT) in the initial evaluation of patients with the diagnosis of GPA mimicking malignancy.

Keywords: Wegener’s Granulomatosis, lung, kidney, positron emission tomography

0z

Granllomato6z Polianjitis (GPA) eski adiyla Wegener Graniilomatozu, 6ncelikle ist solunum yollari, akciger ve bobrekleri
tutan, graniilomat6z nekrotizan vaskdlit ile karakterizedir. Hastaligin 'sinirli' ve 'yaygin' olmak lzere iki formu vardir.
Radyolojik bulgulari birka¢ milimetreden santimetreye kadar dedisen cok sayida bilateral nodiiller veya parankimal
infiltrasyonlar, kavitasyonlar veya kavitasyonlarla karakterize noddller olarak gorilir. Bu nodiiller bazen boyut ve gériiniim
acisindan malignite ile karisabilir. Bu calismada, maligniteyi taklit eden GPA tanisi alan 5 olgunun ilk degerlendirmesinde
pozitron emisyon tomografisi / bilgisayarli tomografinin (PET / BT) rollini tartismayi amacladik.

Anahtar Kelimler: Wegener Graniilomatozu, Akciger, bébrek, pozitron emisyon tomografisi
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Introduction

Granulomatosis with polyangiitis (GPA) formerly Wegener's
Granulomatosis is a relatively rare disease characterized by
granulomatous necrotizing vasculitis that primarily involves
upper respiratory tracts, paranasal cavity, lungs, kidneys and the
other body segments [1, 2]. Typically, GPA is most seen vasculitis
with 10% ratio which effects lung among vasculitic diseases [3].
Pulmonary involvement is observed in 90-95% of cases. Size
of nodules can range from a few millimeters to 10 centimeters
which are usually presented with cavitations [4]. In few cases,
these nodules are misdiagnosed radiologically as malignancy
[5]. There are two forms of disease, ‘limited’ and ‘generalized.
Kidney involvement is presented in ‘generalized’ form. Both
alveolar hemorrhage and kidney insufficiency indicate poor
prognosis [6]. The definitive diagnosis of GPA has been made by
granulomatous involvement of upper airways, lungs and kidney.
Especially, lung biopsy is recommended [7]. In active cases, the
presence of circulating antineutrophil cytoplasmic antibodies
[ANCA] is an important noninvasive diagnostic criteria.

Tomography (PET)  with
radyopharmaceutic agents such as F-18 fluorodeoxyglucose
(FDQ), functional images of glucose uptake and metabolism
in the body is a noninvasive imaging method [8]. Especially,
the role of FDG-PET in oncology is very respectable but with
recent, follow up and diagnosis of inflammatory disease such
as vasculitis begin to see more accepted [9-11]. This dilemma
leads to confusion. In this study, we discussed the role of
positron emission tomography/computerized tomography
(PET/CT) in the initial evaluation of patients with the diagnosis
of GPA mimicking malignancy.

Positron ~ Emission using

Case 1: A 63-year-old woman presented with shortness of
breath for 1.5 months. A nodular opacity was detected in
left upper zone in chest X-ray. There was a 20 mm spiculated
nodule in left lingula inferior segment in chest tomography.
She was referred to our clinic pre-diagnosis of malignancy. Her
physical examination was normal. Laboratory tests showed
increased C-reactive protein (CRP: 10,7 mg/dl) and erythrocyte
sedimentation rate (ESR: 87 mm/h) and anemia (Hb: 10.6 g/
dL). No pathology was detected in fiberoptic bronchoscopy
(FOB), direct examination and culture sputum acid-fast bacilli
[AFB] were negative. PET/CT imaging for diagnosis and
staging of malignancy showed collapse/consolidation near
major fissur in left upper lobe apicoposterior segment and
in this field increased FDG uptake (SUVmanx: 7.84). The bigger
one that approximately 1.5x2 cm in size in right lung apical
segment and multipl nodules in both lungs with increased
FDG uptake (SUVmax: 8.26) (Figure 1). cANCA detected
positive, subsequent CT- guided fine needle aspiration biopsy
of lung nodules yielded vasculitis.
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Figure 1. Collapse/consolidation near major fissur in upper lobe
apicoposterior segment and in this field increased FDG uptake
(SUVmax: 7.84). Multipl nodules in both lungs with increased FDG
uptake (SUVmax: 8.26).

Case 2: A 37-year-old man presented with common joint pain
and cough for 3 months. Nodules with multipl regular margin
were seen in chest X-ray. Physical examination was normal.
Laboratory tests showed decreased hemoglobinemia (Hb: 9.2
g/dL), increased platelet count (Plt: 1.193.000), CRP: 24.4 mg/dl
and ESR: 120 mm/h. Hematuria and proteinuria were dedected
at urine analysis. Excisting multipl nodularities in chest X-ray,
patient was referred for FDG PET scan. It was demostrated
that both maxillary sinus were partially oblitared with soft
tissue and air level liquid in left maxillary sinus. Besides this
area, more pronounced in the left nasal cavity, bilateral nasal
cavities showed metabolic uptake images (SUVmax: 16.95).
Also in the right posterior segment of palate showed increased
FDG uptake (SUVmax: 16.95). The bigger one 3 cm in size with
both lungs increased FDG uptaake (SUVmax: 14.95) (Figure 2).
FOB biopsy was performed and the result was consistent with
vasculitis. c-ANCA also detected positively.

Figure 2. The bigger one 3cm
in size with both lungs with
FDG  uptaake
[SUVmax: 14.95]. Bilateral nasal
showed metabolic
(SUVmax:

in the

increased

cavities
uptake images
16.95). Also

posterior segment of palate

right

showed increased FDG uptake
(SUVmax: 16.95) (Patient only
had fusion image).



Case 3: A 79 year-old-man, presented with cough for 6
months. A chest x-ray showed a mass in right lower zone. A
chest CT demonstrated a 8 cm mass in middle lob. Physical
examination was normal and no abnormality was observed
in bronchoscopy. A PET/CT demonstrated about 87x71 cm
mass with collapse and consolidation increased FDG uptake
(SUVmax: 19.53). Focal collaps and consolidation in laterobasal
segment and lower lobe posterobasal segment of right lung
that significantly increased FDG uptake (SUVmax: 20.21). Focal
collaps/consolidation viewed in lingula and lower lobe of left
lung basal segment metabolic uptake (SUVmax: 13.52) were

presented (Figure 3). Transthorasic fine needle aspiration was
performed and consisted with GPA.

Figure 3. An 8.7x7.1 cm mass with increased FDG uptake (SUVmax:
19.53) in the middle lob. Focal collaps/consolidation viewed in lingula
(SUVmax: 13.52).

Case 4: A 35 year-old—-man refered to emergency department
with symptoms of influenza for a week. A Mass was detected
in chest X-ray. A chest CT demonstrated a pleural based mass
in left upper lobe. Both phyical examination and laboratory
tests were normal. With pre-diagnosis of malignancy PET/CT
demonstrated subpleural, approximately 3.4x2.9 cm lesion
with increased metabolic activity (SUVmax: 5.66) (Figure 4).
Since transthoracic fine needle aspiration was non diagnostic,
wedge biopsy was performed. Histopathology was consistent
with vasculitis. c-ANCA was positive.
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Figure 4. Approximately 3.4x2.9 cm lobular lesion with increased
FDG uptake (SUVmax: 5.66).

Case 5: A 62 year-old- woman presented with cough and
shortness of breath. A nodul was determined in chest X- ray.
A Chest CT demonstrated nodules in both lower lobes and
afterwards she referred to our clinic. Physical examination and
laboratory tests were normal. A PET/CT showed two lesions
and the bigger one was in posterobasal segment of left lung
and approximately 2x3.5 cm in size and increased FDG uptake
(SUVmax: 6.5) (Figure 5). FOB was non-diagnostic. The patient
was not suitable for transthorasic fine needle aspiration,
so right thoracotomy and wedge biopsy was performed.
Histopathology was consistent with granulomatous vasculitis.
c-ANCA was positive.

Figure 5. Approximately 2x3.5 cm lesion in posterobasal segment of

left lung with increased FDG uptake (SUVmax: 6.5).
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All patients consultated to rheumatology department and
three of them received prednisolone and cyclophosphamide
combination and one of them received prednisolone and
metothrexate combination and one of them received only
prednisolone therapy. All of them cured after treatments.

Discussion

GPA is arelatively rare disease characterized by granulomatous
necrotizing vasculitis that primarily involves small and
medium sized vessels [12]. Estimated prevelance is 0.003%
[6]. The ethiology is unknown, but silica dust exposure
increased the prevelance seven fond [7,13]. GPA is seen rare
in adeloscent age, mostly common in fifth decade. The male/
female ratio is 1:1 [6,14]. American College of Rheumatology
Association has established the following criteria for the
diagnosis of GPA: 1) nasal and oral inflammation [painful or
painless ulcers or bloody nasal discharge], 2) nodules in chest
X-ray, fixed infiltrates, cavities, 3) abnormal urinary sediment
(the red cells with or without microscopic cylinder hematuria),
4) biopsy of artery showing granulomatous inflammation
in perivascular area. The presence of two or more of these
four criteria was associated with an 88 % sensitivity and 92%
specifity [4]. Our 4 cases had 2 criterias, one of them had 4
criterias. The most common symptoms are sinusitis, purulent
or bloody discharge, rhinologic symptoms such as epistaxis
and otitis media [6,15,16]. Systemic symptoms such as fever,
night sweats, weight loss, and weakness may also ocur.
Cough, shortness of breath, lower respiratory tract symptoms
such as hemoptysis also seen 90% of cases and 11% of cases
have isolated lung involvement. [17,18]. One of our patients
had upper respiratory complaints, four had cough, two had
shortness of breath. None of the patients had renal failure.

In GPA patients, nonspecific laboratory tests, increased
sedimentation rate, leukocytosis, thrombocytosis and
normocytic normochromotic anemia are seen [6,19]. GPA
is one of the small vessel vasculitis, ANCA assay used in
differentiating, c-ANCA used in diagnosis and evaluation of
activity. c-ANCA is positive 80-90% in generalized type, 55-
66% in limited type [20]. Besides, negativity can not provide to
exclude the disease [21,22]. c-ANCA levels of untreated active
cases are high over 90%, levels decrease in remission [4,23]. In
our report c-ANCA was positive in 4 of 5 cases.

Involvement of lung is characterized with multiple nodular
lesions that sizes ranging from 1-10 cm and cavity in half of
them. Inflammation rarely reaches to bronchi that can lead
secondary atelectasis [4,24]. The principle of PET-CT displays of
the biological activity of tumor cells that distinguish between
malign and benign tissue. FDG is not spesific for malignancy,
also in cases of various infections such as tuberculosis and
histoplasmosis, granulomatous diseases like sarcoidosis
and vasculitis FDG increases [25]. In our cases, PET-CT was
demanded to evaluate malignancy or metastases. Walter et
al. reported that FDG PET-CT imaging has 99.7 % sensitivity
and 99.8% specifity in the evaluation of disease extention in
large vessel vasculitis [26]. Similarly, Bertagna et al. showed
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that FDG is highly effective in detecting large vessel vasculitis
anywhere in the body and in diagnosis of patients with fever
of unknown origin [27].

Nonspesific clinical symptoms of GPA frequently cause a
delay in the diagnosis. Computed tomography findings are
nonspesific due to the variety of the lesions. PET imaging in
multiple pulmonary nodules may give false positive results
mimicking malignancy. Increased involvement may remain
hing in follow up.

The sensitivity of the central nervous system and kidney lesions
are limited. However, it is also valuable for diagnosis of difficult
cases [28,29]. A few published case reports show that FDG
PET/CT can detect soft tissue involvement earlier compared
to other imaging modalities such as CT and it is reliable in the
diagnosis of disease relapse particularly in GPA [25,29]. Ito et
al indicated that GPA lesions in the upper respiratory tract
were easier to detect by FDG uptake during PET/CT than by
nonenhanced CT alone [30]. Besides, it is valuable in terms
of showing unexpected involvement of the body. Ozmen et
al showed that FDG PET/CT determined in 46% of patient
population unexpected involvement areas such as great
vessels, ear, spleen, kidney, duodenum, trachea and skin which
were difficult to detect by conventional imaging procedures
[31]. In our study, expect upper and lower respiratory tract
and kidney, FDG PET/CT detected palata and prostate
involvement. In spite of clinical and laboratory findings, tissue
biopsy is required for definitive diagnosis of the GPA. However,
a definitive histopathological diagnosis could not obtain over
50% of cases so, FDG PET/CT is a complemantory modality via
indication of suitable biopsy sites [30]. Definitive diagnosis is
usually made based on the pathologic findings of the lung and
kidney. In our patients, 3 patients diagnosed with transtorasic
fine needle biopsy, 2 patients diagnosed with wedge biopsy.

FDG PET/CT imaging findings including SUVmax is useful for
diagnosis and treatment efficacy in patients with malignancy
and inflammation. Ozmen et al found that 13 patients had
either solitary or multiple pulmonary nodular/mass lesions
with marked increased FDG uptake mean SUVmax 12+ 4,
range 3.53- 19.51 on PET/CT [31]. In the study of Ito et al, the
interquartile range of SUVmax for the 6 patients with upper
respiratory tractlesions and 4 with lung lesions of the 6 patients
was 3.86-8.03 [median 5.28] [30]. In our study, 5 patients with
lung involvement SUVmax was 5.66- 20.21 [median 19.19] on
PET/ CT. One of 5 patient had extra pulmoner involvement
with SUVmax palatine 16.95, nasal cavity 15.48, kidney 12.03
and prostate 14.95 on PET/CT.

As a conclusion GPA is a rare disease. None of the findings on
PET are specific for GPA, but in a given clinical context, they
may contribute to early diagnosis. Also PET/CT may guide
biopsy taking, and since it is a whole body examination,
may determine the extent of the disease. Also in patients
presenting with multiple pulmonary nodules GPA should be
considered in differential diagnosis with intensed FDG uptake.



Declaration of conflicting interests

The author declared no conflicts of interest with respect to the
authorship and/or publication of this article.

Funding

The author received no financial support for the research and/
or authorship of this article.

References

1.

10.

11.

12.

13.

14.

15.

Falk RJ, Jennette JC. ANCA disease: where is this field going? J
Am Soc Nephrol 2010; 21: 745-52.

Schilder AM. Wegener's granulomatosis vasculitis and
granuloma. Autoimmun Rev 2010; 9: 483-7.
Rubin LJ. Pulmonary vasculitis and primary pulmonary

hypertension. In: Murray JF, Nadel JA (eds). Texbook of
Respiratory Medicine. Philadelphia: WB Saunders Company,
2000: 1533-56.

Leavitt RY, Fauci AS, Bloch DA, et al. The American College of
Rheumatology 1990 criteria for the classification of Wegener’s
granulomatozis. Arthritis Rheum 1990; 33: 1101-7.

Gungor O, Turan N M, Tatar E, et al. Akciger timoriini taklit eden
Wegener graniilomatozu. Ege Jour Med 2013; 52: 160-2.

Hoffman GS, Kerr GS, Leavitt RY, et al. Wegener granulomatosis:
An analysis of 158 patients. Ann Intern Med 1992; 116: 488-98.

DeRemee RA. Pulmonary vasculitis. In: Fishman AP(ed). Fishman's
Pulmonary Diseases and Disorders. NewYork: McGraw-Hill, 1997: 1357-74.

Imdahl A, Jenkner S, Brink |, et al. Validation of FDG positron
emission tomography for differentiation of unknown pulmonary
lesions. Eur J Cardiothorac Surg 2001: 20: 324-9.

Yamada S, Kubota K, Kubota R, Ido T, Tamahashi N. High
accumulation of fluorine-18-fluorodeoxyglucose in turpentine-
induced inflammatory tissue. J Nucl Med 1995; 36: 1301-6.

Kaim AH, Weber B, Kurrer MO, Gottschalk J, Von Schulthess GK, Buck A.
Autoradiographic quantification of 18F-FDG uptake in experimental
soft-tissue abscesses in rats. Radiology 2002; 223: 446-51.

Bambery P, Kataria S, Sakhuja V, et al. Wegener’s granulomatosis
in North India. Radiologic manifestations in eleven patients.
Acta Radiologica 1988:29:11-3.

Woywodt A, Matteson EL. Wegener’s granulomatosis-probing
the untold past of the man behind the eponym. Rheumatology
(Oxford). 2006; 45: 1303-6.

Nuyts GD, Van Vlem E, De Vos A, et al. Wegener granulomatosis
is associated to exposure to silicon compounds: a case-control
study. Nephrology, Dialysis, Transplantation 1995; 10: 1162-5.
Carol AL, Gary SH. Wegener’s granulomatosis. Thorax 1999; 54:
629-37.

Takwoingi YM, Dempster JH. Wegener’s granulomatosis:
an analysis of 33 patients seen over a 10-year period. Clin
Otolaryngol 2003; 28: 187.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

VRN

OGAN et al.
I PET in management of GPA

Jennings CR, Jones NS, Dugar J, Powell RJ, Lowe J Wegener’s
granulomatosis, a review of diagnosis and treatment in 53
subjects. Rhinology 1998; 36:188-91.

Savage CO, Harper L, Adu D. Primary systemic vasculitis. Lancet
1997; 49: 553-8.

Travis WD, Fleming MV. Vasculitis of the lung. Pathology 1996;
4:23-41.

Fauci AS. The vasculitis syndroms. In: Wilson JD, Brounwald E,
Isselbacher KJ (eds). Harrisons Principles of Internal Medicine.
New York: Mc Graw-Hill, 1991: 456-63.

Fraser RS, M.ller NL, Colman N, Par. PD. Diagnosis of diseases of
the chest. 4th ed. Saunders Company. USA. 1999: 1489-532.

Pretorius ES, Stone JH, Hellmann DB, Fishman EK. Wegener's
granulomatosis: spectrum of CT findings in diagnosis, disease
progression, and response to therapy. Crit Rev Diagn Imaging
2000; 41:279-313.

Seo P, Stone JH. The antineutrophil cytoplasmic antibody-
associated vasculitides. Am J Med 2004; 117: 39-50.

Maranhao AS, Chen VG, Rossini BA, Testa JR, Penido Nde O.
Mastoiditis and facial paralysis as initial manifestations of Wegener's
granulomatosis. Braz J Otorhinolaryngol 2012; 78: 80-6.

Sacco O, Fregonese B, Gambini C, et al. Rapidly progressing
pulmonary nodulesin a 14 yrs old boy. Clin Imaging 1998; 22: 99-104.

Beggs AD, Hain SF. F-18 FDG-positron emission tomographic scanning
and Wegener’s granulomatosis. Clin Nucl Med 2002; 27: 705-6.

Walter MA, Melzer RA, Schindler C, Miller-Brand J, Tyndall A,
Nitzshe EU. The value of [18F] FDG-PET in the diagnosis of large-
vessel vasculitis and the assessment of activity and extent of
disease. Eur J Nucl Med Mol Imaging 2005; 32: 674-81.

Bertagna F, Bosio G, Caobelli F, Motta F, Biasiotto G, Giubbini R.
Role of 18F-fluorodeoxyglucose positron emission tomography
/ computed tomography for therapy evaluation of patients with
large-vessel vasculitis. Jon J Radiol 2010; 28: 199-204.

Bleeker-Rovers CP, Bredie SJ, van der Meer JW, Corstens FH,
Oyen WJ. Fluorine 18 fluorodeoxyglucose positron emission
tomography in the diagnosis and follow-up of three patients
with vasculitis. Am J Med 2004; 116: 50-3.

Blockmans D, Stroobants S, Maes A, Mortelmans L. Positron
emission tomography in giant cell arteritis and polymyalgia
rheumatica: evidence for inflammation of the aortic arch. Am J
Med 2000; 108: 246-9.

Ito K, Minamimoto R, Yamashita H, et al. Evaluation of Wegener's

granulomatosis  using  18F-fluorodeoxyglucose  positron
emission tomography/computed tomography. Ann Nucl Med

2013; 27:209-16.

Ozmen O, Tatci E, Gokcek A, et al. Integration of 2-deoxy-2-[18F]
fluoro-D-glucose PET/CT into clinical management of patients
with Wegener’s granulomatosis. Ann Nucl Med 2013; 27: 907-15.

80



Turkish Journal of Clinics and Laboratory

To cite this article: Adisen MZ, Okkesim A, Misirlioglu M, Atil F. Idiopatic bone cavity at anterior mandible possibly associated with previous orthodontic
treatment. Turk J Clin Lab 2017; 8(2): 81-84.

» Case Report

Idiopatic bone cavity at anterior mandible possibly associated with
previous orthodontic treatment

Mandibula anterior bolgede ortodontik tedavi ile olusmus idiopatik kemik kavitesi

Mehmet Zahit ADISEN" Alime OKKESIM™ - Melda MISIRLIOGLU" Fethi ATIL2

' Department of Oral and Maxillofacial Radiology, Faculty of Dentistry, Kirikkale University, Kirikkale,
2Department of Oral and Maxillofacial Surgery, Faculty of Dentistry, Kirikkale University, Kirikkale, TURKEY

0z

idiopatik kemik kavitesine (IKK), siklikla uzun kemiklerde ve ayni zamanda kraniyofasiyal iskelette tesadiifi olarak
rastlaniimaktadir. Lezyonlar genellikle asemptomatiktir ve rutin dis muayenesi sirasinda cekilen panoramik radyografide
tesad(ifi olarak fark edilir. Radyografik olarak iKK unilokiiler veya multilokiler radyoliisent iyi sinirli ve dis koklerine arasina
scallop tarz egilim gdstermektedir. Fakat bu goériintii patognomonik degildir. iKK'nin kesin etiyolojisi bilinmemektedir. IKK
olusumu icin en sik dnerilen teori travmanin yol ac¢tigi intraossedz kanama olusmasi, kan pihtisinin erimesi ve sonrasinda
kemik kavitesi olusumudur. Ortodontik dis hareketinin IKK'nin etiyolojisinde rol oynadigi literatiirde tartisilmaktadir. Ayrica,
hormonal etkinin kemik hiicre aktivitesi (izerine etkisi iKK'nin etiyo-patogenezinde kabul edilebilir olarak gériilmektedir.
Bu vaka raporunda, 15 yasinda ortodontik tedavi géren kadin hastada rutin panoramik radyografik incelemede lezyon
tesad(ifen tespit edilmesi ve iKK'nin klinik, radyografik 6zellikleri ve cerrahi tedavisi sunulmaktadir.

Anahtar Kelimeler: idiopatik kemik kavitesi, non-neoplastic intraosseus pseudokist, panoramic radyografi, konik isinli
bilgisayarli tomografi

ABSTRACT

Idiopathic bone cavities (IBCs) are usually an incidental finding, often found in long bones but also in the craniofacial
skeleton. Generally, the lesions are asymptomatic and incidentally detected by panoramic radiography in routine dental
examinations. Radiographically, IBC is a radiolucent unilocular or multilocular lucency with well-defined margins that
tend to scallop between roots of teeth. But this is not pathognomonic for this entity. IBC has an unclear etiology. The most
frequently proposed theory for the development of IBC involves a traumatic event that leads to intraosseous hemorrhage,
blood clot liquefaction, and further formation of a cavity. The role of orthodontic tooth movement in the etiology of IBC is
discussed in the literature. Additionally, hormonal influence over bone cell activity seems to be an appealing concept in the
etiopathogenesis of IBC. This paper describes clinical and radiographic aspects and surgical treatment of an IBC detected
incidentally on a 15-year-old orthodontic female patient.

Keywords: Idiopathic bone cavity, non-neoplastic intraosseous pseudocyst, panoramic radiography, cone-beam computed
tomography
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Introduction

Idiopathic bone cavity (IBC), also known as a simple or trau-
matic bone cyst, is a benign lesion characterized by an empty
or semi-empty cavity within the bone. The World Health Or-
ganization currently defines the IBC as a non-neoplastic in-
traosseous pseudocyst devoid of epithelial lining [1]. In 1929,
Lucas first described these lesions and since than it has been
frequently reported in medical and dental scientific literature
[2].1BCis usually found in long bones. In the jaw, IBC is uncom-
mon, comprising 1% of all cysts affecting this region. It is often
found in the mandible, and most common between children
and teenagers in the second decade of life [3]. Some studies
have suggested that these cavities are more common among
male patients [4]. Generally, the lesions are asymptomatic
and are incidentally detected by panoramic radiography. The
most common presentation of IBC is a radiolucent unilocular
or multilocular lucency with well-defined margins that tend
to scallop between roots of teeth but but this is not pathog-
nomonic. Teeth related with the lesion are vital, and generally
don’t show root resorption or displacement. Lamina dura is
usually present, although care must be exercised to avoid mis-
diagnosis of pulpal-associated pathologic conditions [5].

IBC's etiology is an unclear where the most frequently proposed
theory for the development involves a traumatic event that leads
to intraosseous hemorrhage, blood clot liquefaction, and further
formation of a cavity [3]. Velez et al. suggested that the orthodon-
tic tooth movement may be involved in the etiology of IBC [6].

This paper describes clinical and radiographic aspects and
surgical treatment of a 15-year-old orthodontic female patient
who presented an incidentally detected IBC.

Case Report

A 15-year-old female patient applied to our department for
routine dental examination. In panoramic radiographic exami-
nation, a large unilocular radiolucent lesion at anterior man-
dible was detected incidentally (Figure 1).

Figure 1. Panoramic radiograph showing a large unilocular radiolu-

cent lesion at anterior mandible.
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In her medical history, no relevant systemic conditions were
present, but dental anamnesis revealed that she had finished an
orthodontic treatment 6 months ago. When we examined her
4 years' previous panoramic radiography before the treatment,

there were no signs of lesion at anterior mandible (Figure 2).

Figure 2. Panoramic radiograph showing before orthodontic treat-

ment, there were no signs of lesion at anterior mandible.

In clinical examination, all teeth related to lesion area were vi-
tal and there was no replacement of any teeth. Additionally,
there was no expansion in mandible. For advanced imaging
of the area; PaxUni 3D (Vatech, Seoul, Korea) was used to cap-
ture Cone-beam computed tomography (CBCT) images at
the following settings: 50-90 kVp, 4-10 mA, and seconds ex-
posure time, and a 50x50 mm field of view (FOV) size. CBCT
scan showed unilocular radiolucency at mandibular anterior
region. There was no cortical perforation in mandibular bone
and no external resorption in anterior teeth (Figure 3).

Figure 3. CBCT scan showed unilocular radiolucency at mandibular

anterior region.

Due to the radiographic appearance and clinical findings of
the lesion; a preliminary diagnosis of an odontogenic cyst was
thought. The patient was consulted to Maxillofacial Surgery
Department for possible treatment options. Before surgical
operation, patient signed an informed consent form. In sur-
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gical exploration, an empty cavity without any fluid or blood
was detected. There was no epithelial lining on cavity walls. Cu-
rettage of the bony walls was performed to serve as both the
diagnostic purpose and as the definitive therapy by producing
bleeding in the cavity. On histopathology examination non-
specific inflammatory cells on fibrin lining was observed, sug-
gesting no other pathological condition. Bone healing occurred
within 5 months after the surgical procedure (Figures 4 and 5).

Figure 4 Showing bone healing occurred within 5 months on pan-

oramic radiography.

Figure 5. Showing bone healing occurred within 5 months on CBCT scan.

The patient recovered uneventfully. The patient still follow-up
in long-term period due to the possibility of recurrence.

Discussion

The differential diagnosis of IBC contains odontogenic kera-
tocyst, ameloblastoma, central giant cell lesions, lateral peri-
odontal cyst, and other odontogenic cysts and tumors [4]. Ra-
diographically, IBCs are well-defined radiolucent lesions, with
variable shape and size. Some radiographic findings, such as
interdental scalloping or the perioperative view of a bone cav-
ity, assistin its identifications [4]. Although the majority of IBCs
are asymptomatic, some clinical findings, such as pain, tooth
sensitivity, or bone expansion, might hamper the distinction
between IBC and odontogenic tumors and cysts [3]. Damante
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et al. [7] and Harnet et al. [8] recommend a noninvasive man-
agement strategy for recognizing and following IBC lesions
with longitudinal radiographic follow-up and without surgical
intervention. Although this is reasonable given the benign na-
ture of this lesion, other jaw lesions that might appear similar
radiographically cannot be definitively ruled out without an
exploratory procedure [9].

The clinical presentation at the time of the surgical exploration
is almost pathognomonic for IBCs. The surgical exploration
serves as both diagnostic tool and as the definitive therapy by
producing bleeding in the cavity [10]. In theory, the presence
of blood within the lesion cavity after an operation, from cu-
rettage or injection of autologous blood, triggers mesenchy-
mal cell differentiation and bone production [9]. Bone healing
usually occurs within 6-12 months after the surgical proce-
dure. Other therapeutic alternatives have been suggested and
include the use of allogeneic materials for the filling of the cav-
ity in larger lesions [10].

The pathogenesis of IBC is unclear. Harnet et al. critically re-
viewed the main etiological theory, and three are the most
frequently accepted: (a) bone growth abnormality; (b) bone
tumor degeneration; and (c) hemorrhagic trauma caused by a
specific factor [5]. Additionally, hormonal influence over bone
cell activity seems to be an appealing concept in the etiopatho-
genesis of IBC. It is easy to understand the hormonal role in
females, both during adolescence and in older women. Estro-
gens are crucial to healthy bone metabolism in males and fe-
males, and androgens also help regulate osseous cellular turn-
over [7]. Velez et al. also suggested that the orthodontic tooth
movement may be involved in the etiology of IBC with two
mechanisms. 1) An increased vascular activity, in the presence
of vascular endothelial growth factor (VEGF), is seen in areas
of tension and pressure during experimental tooth movement.
2) The piezoelectric effect may play an important role in the
development of IBC [10]. In the present case, there was a pos-
sible association with the previous orthodontic treatment with
IBC, since there were no signs of lesion in previous panoramic
radiography. Hormonal factors may also involve in the patho-
genesis of IBC in the present case of young female patient.

In conclusion, IBC is an uncommon lesion of jaws but it should
be considered in differential diagnosis of asymptomatic radio-
lucent lesions in oral cavity especially in mandible. Orthodon-
tic treatment in young subjects seems to have an influence in
the etiology of IBC. Although some authors suggested non-
invasive management strategy for recognizing and following
IBC lesions, we suggest surgical exploration of nonspecific
large radiolucent lesions for definitive diagnosis of IBC.
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larinin hizla yapilmasini saglayacaktir.

Yazarlara Bilgi: Yazilarin tim bilimsel sorumlulugunu yazar(lar)a aittir. Editor, yardimci editor ve yayinci dergide yayinlanan yazilar icin herhangi bir
sorumluluk kabul etmez.

Dergi adinin kisaltmasi: Turk J Clin Lab

Yazisma adresi: Yazilar e-mail yoluyla sorumlu yazar tarafindan, Dergipark ta yer alan Turkish Journal of Clinics and Laboratory linkine girip kayit olduk-
tan sonra gonderilmelidir.

Makale dili: Makale dili Tiirkce ve ingilizcedir. ingilizce makaleler gdnderiimeden dnce profesyonel bir dil uzmani tarafindan kontrol edilmelidir. Yazi-
daki yazim ve gramer hatalari icerik degismeyecek sekilde Ingilizce dil danismani tarafindan dizeltilebilir. Tlirkce yazilan yazilarda diizglin bir Turkge
kullanimi 6nemlidir. Bu amagla, Tirk Dil Kurumu Sézliik ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin bagka bir yerde yayimlanmamistir ibaresi: Her yazar makalenin bir boliminin veya tamaminin baska bir yerde yayimlanmadigini ve
ayni anda bir diger dergide degerlendirilme slirecinde olmadigini, editdre sunum sayfasinda belirtmelidirler. 400 kelimeden az 6zetler kapsam disidir.
Kongrelerde sunulan sézll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtiimesi gereklidir. Dergide yayimlanan yazi-
larin her tlirli sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme: Dergiye gonderilen yazilar format ve plagiarism agisindan degerlendirilir. Formata uygun olmayan yazilar degerlendiriimeden so-
rumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi i¢in yazim kurallari gézden gecirilmelidir. Basim icin génderilen tiim yazilar iki veya
daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi, bilimsel 6nemi, orijinalligi g6z 6niine alinarak yapilir. Yayima
kabul edilen yazilar editorler kurulu tarafindan icerik degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye génderilme-
si veya basima kabul edilmesi sonrasi isim sirasi degistirilemez, yazar ismi eklenip cikartilamaz.

Basima kabul edilmesi: Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gdonderim tarihi esas alinarak basim sirasina alinir. Her yazi icin bir
doi numarasi alinir.

Yayin haklar devri: http:/www.dergipark.ulakbim.gov.tr/tjclinlab adresi tizerinden online olarak génderilmelidir. 1976 Copyright Act'e gére, yayim-
lanmak tzere kabul edilen yazilarin her tirli yayin hakki yayinciya aittir.

Makale genel yazim kurallari: Yazilar Microsoft Word programi (7.0 ve Ust versiyon) ile cift satir aralikli ve 12 punto olarak, her sayfanin iki yaninda ve
alt ve Ust kisminda 2,5 cm bogsluk birakilarak yazilmalidir. Yazi stili Times New roman olmalidir. “System International” (SI) unitler kullanilmahdir. Sekil
tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde parantez icinde verilmelidir. Tirkce makalelerde %50 bitisik
yazilmali, ayni sekilde ingilizcelerde de 50% bitisik olmalidir. Tiirkcede ondalik sayilarda virgil kullanilmali (55,78) ingilizce yazilarda nokta (55.78)
kullanilmalidir. Derleme 4000, orijinal calisma 2500, olgu sunumu 1200, editére mektup 500 kelimeyi gecmemelidir. Ozet sayfasindan sonraki sayfalar
numaralandiriimalidir.

Yazinin boliimleri

1. Sunum sayfasi: Yazinin Turkish Journal of Clinics and Laboratory ‘de yayinlanmak tizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazar tarafindan dergi editoriine hitaben gonderdigi yazidir. Bu kissimda makalenin bir bolimiiniin veya tamaminin baska bir yerde yayimlanmadigini
ve ayni anda bir diger dergide degerlendirilme sirecinde olmadigini, maddi destek ve cikar iliskisi durumu belirtmelidir.

2. Bashk sayfasi: Sayfa basinda gonderilen makalenin kategorisi belirtiimedir (Klinik analiz, orijinal calisma, deneysel ¢alisma, olgu sunumu vs).
Bashik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklen-
melidir. Tim yazarlarin ad ve soyadlari yazildiktan sonra st simge ile 1’ den itibaren numaralandirilip, unvanlari, calistiklari kurum, klinik ve sehir yazar
isimleri altina eklenmelidir.

Bu sayfada “sorumlu yazar” belirtilmeli isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Kongrelerde sunulan sozll veya poster bildirilerin, baslik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir.

3. Makale dosyasi: (Yazar ve kurum isimleri bulunmamalidir)

Baslik: Kisa ve net bir baslik olmalidir. Kisaltma icermemelidir. Tiirkce ve ingilizce yazilmali ve kisa baslik (runing title) Tiirkce ve ingilizce olarak eklenmelidir.
Ozet: Tiirkce ve ingilizce yazilmalidir. Orijinal calismalarda 6zetler, Amac (Aim), Gereg ve Yontemler (Material and Methods), Bulgular (Results) ve So-

nuglar (Conclusion) boltmlerine ayrilmali ve 250 s6zciigi gegmemelidir. Olgu sunumlari ve benzerlerinde 6zetler, kisa ve tek paragraflik olmalidir (150
kelime), Derlemelerde 300 kelimeyi gecmemelidir.

Anahtar kelimeler: Tiirkce ve ingilizce dzetlerin sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler birbirlerinden noktal virgil
ile ayrilmalidir. ingilizce anahtar kelimeler “Medical Subject Headings (MESH)” e uygun olarak verilmelidir. (www.nIm.nih.gov/mesh/MBrowser.html).
Turrkge anahtar kelimeler “Turkiye Bilim Terimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda birebir Tirkce
terciimesi verilmelidir.

Metin boliimleri: Orijinal makaleler; Giris, Gere¢ ve Yontemler, Bulgular, Tartisma olarak diizenlenmelidir. Olgu sunumlari; Giris, Olgu sunumu, Tartisma
olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin icinde gectigi yerler ilgili cimlenin sonunda belirtilmeli metin icine yerlestiriimemelidir.
Kullanilan kisaltmalar altindaki agiklamada belirtilmelidir. Daha 6nce basilimis sekil, resim, tablo ve grafik kullanilmis ise yazili izin alinmalidir ve bu izin agik-
lama olarak sekil, resim, tablo ve grafik aciklamasinda belirtiimelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en az 300dpi olmalidir.
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Etik kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. insanlar tizerinde yapilan tim calismalarda, "Yéntem ve Ge-
recler" bélimiinde ¢alismanin ilgili komite tarafindan onaylandigi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma.net/e/policy/b3.htm)
uyularak gergeklestirildigine dair bir cimle yer almaldir. Calismaya dahil edilen tim insanlarin bilgilendirilmis onam formunu imzaladigi metin icinde
belirtilmelidir. Turkish Journal of Clinics and Laboratory gonderilen yazilarin Helsinki Deklarasyonuna uygun olarak yapildigini, kurumsal etik ve yasal
izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use of Laboratory Animals (www.
nap.edu/catalog/5140.html) prensipleri dogrultusunda calismalarinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldikla-
rini belirtmek zorundadir.

Tesekkiir yazisi: Varsa kaynaklardan sonra yazilmalidir.

Maddi destek ve cikar iliskisi: Makale sonunda varsa ¢alismayr maddi olarak destekleyen kisi ve kuruluslar ve varsa bu kuruluslarin yazarlarla olan ¢ikar
iliskileri belirtilmelidir. (Olmamasi durumu da “Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve yazarlarin herhangi bir ¢ikar dayali iligkisi
yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gére yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise
ilk 3 isim yazilip ve ark. (“et al”) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak
listesinde yalnizca yayinlanmig ya da yayinlanmasi kabul edilmis veya DOl numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index
Medicus” ta kullanilan stile uymalidir. Kaynak sayisinin arastirmalarda 25 ve derlemelerde 60, olgu sunumlarinda 10, editdre mektupta 5 ile sinirlandi-
rilmasina 6zen gésterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen énce kdseli parantez kullanilarak belirtilmelidir. Ornegin
[4,5]. Kaynaklarin dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine nem verilmelidir.

Sekil ve tablo bagliklari: Bashklar kaynaklardan sonra yazilmahdir.
4, Sekiller: Her biri ayri bir goriintli dosyasi (jpg) olarak gonderilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk dlizeltme nishasi” sorumlu yazara e-mail yoluyla gonderilecektir. Bu metinde sadece yazim hatalari
duzeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir dosya halinde e-mail ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Ozpolat B, Giirpinar OA, Ayva ES, Gazyagc S, Niyaz M. The effect of Basic Fibroblast Growth Factor and adipose tissue derived mesenchymal stem cells on
wound healing, epithelization and angiogenesis in a tracheal resection and end to end anastomosis rat model. Turk Gogus Kalp Dama 2013; 21: 1010-19.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 2009.
Tek yazar ve editoru olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent Health Care. A practical guide.
3rd ed. Baltimore: Williams&Wilkins; 1996: 46-60.

Coklu yazar ve editori olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz TK (eds). American Society of
Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde bolim yazari ise;

Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag;1988:45-67.

Doktora/Lisans Tezinden alinti;

Kilig C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine, Department of Psychiatrics, Ankara; 1992.
Bir internet sitesinden alinti;

Sitenin adi, URL adresi, yazar adlar, ulagim tarihi detayli olarak verilmelidir.

DOl numarasi vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of Complementary and Alternative Medicine into Family Practice in Germany: Result of National Survey.
Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri icin “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample References” sayfasini ziyaret ediniz.

Bilimsel sorumluluk beyani: Kabul edilen bir makalenin yayinlanmasindan énce her yazar, arastirmaya, iceriginin sorumlulugunu paylasmaya yetecek
boyutta katildigini beyan etmelidir. Bu katiim su konularda olabilir:

a. Deneylerin konsept ve dizaynlarinin olusturulmasi, veya verilerin toplanmasi, analizi ya da ifade edilmesi;
b. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gézden gecirilmesi
c. Makalenin basilmaya hazir son halinin onaylanmasi.

Yazinin bir baska yere yayin icin génderilmediginin beyani: "Bu ¢alismanin icindeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde
yayinlanmadigini, ve halihazirda da yayin icin baska bir yerde degerlendiriimede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zetler haric,
sempozyumlar, bilgi aktarimlari, kitaplar, davet tizerine yazilan makaleler, elektronik formatta génderimler ve her tiirden 6n bildirileri icerir.

Sponsorluk beyani: Yazarlar asagida belirtilen alanlarda, varsa calismaya sponsorluk edenlerin rollerini beyan etmelidirler:
1. Galismanin dizayni

2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi

3. Raporun yazilmasi

Kontrol listesi:

1. Editore sunum sayfasi (Sorumlu yazar tarafindan yazilmis olmaldir)

2. Baslik sayfasi ( Makale bashgi/kisa baslk Tiirkce ve ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazarlarin e-mail adresleri, sorumlu
yazarin telefon numarasi)

3. Makalenin metin sayfasi (Makale basligi/kisa baslik Tiirkce ve ingilizce, Ozet/anahtar kelimeler, Summary/keywords, makale metni, kaynaklar, tablo
ve sekil basliklari, tablolar, sekiller)

4. Tablo ve grafikler metin icinde olmaldir.
5. Sekiller (En az 300 dpi ¢ozlinirlikte) ayr bir veya daha fazla dosya halinde génderilmelidir.






