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Galectin-3 in Children with Secundum Atrial Septal Defect
Sekundum ASD’li Cocuklarda Galectin-3
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OZET

Amag: Pediatrik popiilasyonda galektin-3 iin kardiyak biyobelirte¢ olarak roliine iligkin simirlt sayida ¢alisma bulun-
maktadir. Sekundum atriyal septal defekti (ASD) olan ¢ocuklarda galektin-3 diizeyini ve bunun B-tip natriiiretik pepti-
dinin N-terminal prohormonu (NT-proBNP) ile iliskisini arastirmay: amagladik.

Gereg ve Yontemler: Hasta grubunu sekundum ASD’li 27 hasta olusturdu. Kontrol grubunu benzer yas ve cinsiyette
30 saghikli cocuk olusturdu. Transtorasik ekokardiyografi ile herhangi bir pencereden olgiilen en biiyiik ASD ¢apt ASD
boyutu olarak kaydedildi. NT-ProBNP ve galektin-3 icin kan ornekleri toplandi.

Bulgular: Sekundum ASD’li ¢ocuklarin NT-ProBNP diizeyleri saglhkli ¢ocuklara gore anlamli derecede yiiksek-
ti (p=0.003). Sekundum ASD’li ¢ocuklarin galektin-3 diizeyleri saghkli cocuklarla benzerdi (p=0.377). Sekundum
ASD’li ¢ocuklarda galektin-3 ile NT-ProBNP diizeyleri arasinda istatistiksel olarak 6nemli pozitif korelasyon mevcuttu
(rho=0.454, p=0.017). Galektin-3 egrisi altinda kalan alan istatistiksel olarak anlamli degildi (AUC=0.537; p=0.643).
Sonug: Sekundum ASD’li hastalarda NT-ProBNP diizeyinde artis olmasina ragmen galektin-3 diizeyinde degisiklik ol-
madi. NT-ProBNP, sekundum ASD ’nin tahmini i¢in degerli bir biyobelirte¢ olmasina ragmen, galektin-3 "iin bu hastalig
ongormede rolii yoktu.

Anahtar Kelimeler: Atriyal septal defekt, galektin-3, B-tip natriiiretik peptid, ¢cocuk

ABSTRACT

Aim: There is a limited number of studies on the role of galectin-3 as a cardiac biomarker in the pediatric population.
We aimed to investigate galectin-3 level and its relationship with N-terminal prohormone of brain natriuretic peptide
(NT-proBNP) in children with secundum atrial septal defect (ASD).

Material and Methods: Twenty-seven patients with secundum ASD formed the patient group. Thirty healthy children
of similar age and gender formed the control group. The largest ASD diameter measured from any window with
transthoracic echocardiography was recorded as the ASD size. Blood samples were collected for NT-ProBNP and
galectin-3.

Results: Children with secundum ASD had significantly higher NT-ProBNP levels compared with the healthy children
(p=0.003). Galectin-3 levels of children with secundum ASD were similar to those of the healthy children (p=0.377).
There was a statistically positive correlation between galectin-3 and NT-ProBNP levels in children with secundum ASD
(rho=0.454, p=0.017). The area under the curve of galectin-3 was not statistically significant (AUC=0.537; p=0.643).
Conclusion: Although there was an increase in NT-ProBNP level in patients with secundum ASD, galectin-3 level did
not change. Although NT-ProBNP was a valuable biomarker for the prediction of secundum ASD, galectin-3 had no
role in predicting this disease.

Keywords: Atrial septal defect, galectin-3, brain natriuretic peptide, child
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INTRODUCTION

Atrial septal defects (ASD) are one of the most common
congenital heart diseases (CHD). Secundum ASD, the
most commonly seen ASD type, results from a tissue de-
fect at the level of fossa ovalis. Although most children
with this defect appear asymptomatic, tachypnea, exercise
intole, slowed weight gain, and frequently recurring lower
respiratory tract infections are seen particularly in cases
with a large defect (1,2). The degree of shunt in secundum
ASD is dependent on defect size and also atrial pressures
which is related to left and right ventricular compliances.
Excess volume overload on right heart, which is dominant
initially, and then pressure overload, cause leftward inter-
ventricular septum deviation, and reduced left ventricular
compliance via adverse interventricular interaction. These
changes results in reduced left ventricular diastolic filling
and systemic output. All these processes take place myo-
cardial cell hypertrophy and fibrosis as well as a series of
changes in pulmonary vasculature (1).

Galectin-3 is a new biomarker generally known as a mar-
ker of inflammation, cardiac remodeling, and fibrosis. Ga-
lectin-3 protein is a member of beta-galactosidase binding
galectin protein family and includes a carbohydrate rec-
ognition site. Galectin-3 is a chimera-type galectin having
a single carbohydrate recognition site bound to an N-ter-
minal site. Galectin-3 is produced and released by many
cells. Galectin-3 is involved in many possible mechanisms
in the pathophysiology of heart failure, including inflam-
mation, fibrosis, remodeling, apoptosis, and inhibition
of antioxidation (3). A biomarker of myocardial fibrosis,
galectin-3 not only predicts hospitalization and death, but
also contributes to the prognostic value of the natriure-
tic peptides in adult patients with heart failure. American
College of Cardiology/American Heart Association 2013
Heart Failure Management Guidelines recommend the use
of galectin-3 for predicting prognosis in addition to risk
stratification (class IIb) (4). The current European Soci-
ety of Cardiology heart failure management guidelines, on
the other hand, do not recommend the use of galectin-3 in
clinical practice (5).

There is a limited number of studies in the literature on
the role of galectin-3 as a cardiac biomarker in the pediat-
ric population. We aimed to study galectin-3 level and its
relationship with NT-ProBNP in children with secundum
ASD.

MATERIAL and METHODS

Ethical Approval and Consent to Participate

This study was conducted at Health Sciences University
Kayseri Medical Faculty, Kayseri City Training and Re-
search Hospital Department of Pediatrics between June
2020 and January 2021. It was approved by Kayseri City
Hospital Clinical Research Ethics Committee (April/2020,
n0.43). The families of all children in the patient and cont-
rol groups were informed and gave informed consent.

Subjects

Twenty-seven pediatric patients diagnosed with secundum
ASD by the same pediatric cardiologist at Kayseri City
Training and Research Hospital, Pediatric Cardiology
Outpatient Clinic formed the patient group. Thirty healthy
children of similar age and gender formed the control

group.

Exclusion criteria: Patients with a small secundum ASD,
another cardiac pathology accompanying ASD, and co-
morbidities causing nutritional problems such as infec-
tion, chronic disorders, syndrome, cleft lip-palate were
excluded from the study.

Echocardiography

The transthoracic echocardiographic examinations of
the children were performed by the same pediatric car-
diologist using a Vivid Pro7 (GE, Vingmed Ultrasond,
Horten, Norway) echocardiography device and 2-dimen-
sional, color Doppler, CW Doppler, and M mode echo-
cardiographic examinations. The largest ASD diameter
measured from any window was recorded as the ASD size.
The ASD diameter/body surface area (BSA) ratio was cal-
culated using the largest measured ASD diameter divided
by the child’s BSA. A large secundum ASD was defined
as a defect with an ASD size/BSA ratio equal to or greater
than 15 mm/m?. Moderate secundum ASD was defined as
a defect larger than 7 mm and an ASD size/BSA ratio less
than 15 mm/m? (6).

Cardiac Biomarkers

For complete blood count, 2 cc blood samples were ta-
ken into a tube containing ethylenediamine tetraacetic
acid. Blood samples were studied on the same day with a
Sysmex brand-ed XN-9000 model device.

The 2 cc blood samples taken for NT-ProBNP measure-
ment were centrifuged to separate their sera. NT-ProBNP
measurements were performed according to standard pro-
cedures using sandwich enzyme-linked immuno-sorbent
assay method developed by Roche Diagnostics (Elecsys®
pro-BNP II, Cobas, Mannheim, Germany). The analytical
sensitivity of the kit is 5 pg/mL, assay range 5-35000 pg/
mL.

Serum samples of the patient and control groups were
stored at -80°C until the day of analysis. According to the
manufacturer’s instructions, serum galectin-3 levels were
studied by sandwich enzyme-linked immuno-sorbent as-
say method using a commercial kit (Cloud-Clone Corp,
TX, USA). The galectin-3 level was expressed as ng/mL.
Detection range for serum galectin-3 are 0.156-10 ng/mL.
For all parameters, the concentrations of the samples were
calculated using calibration curves obtained from study
standards with known levels.
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Statistical Analysis

Study data were analyzed using IBM SPSS Statistics 26.0
(IBM Corp. Armonk, New York, ABD) statist software
package. Descriptive statistics were presented as n, %
for categorical variables, and mean + standard deviation
(min-max) or median and interquartile range for continu-
ous variables, depending on the normality of their distri-
bution. Normality of distribution of continuous variables
by study groups was tested with Shapiro Wilk test. Ho-
mogeneity of variances of continuous variables by study
groups was tested with Levene test. Independent samples
t test was performed to compare the distribution of galec-
tin-3 by the patient and control groups. Mann Whitney U
test was performed to compare NT-ProBNP between the
patient and control groups. Spearman correlation test was
performed to examine the relationship between NT-ProB-
NP and galectin-3 variables. Receiver operating charac-
teristics curve analysis was performed to test the abilities
of NT-ProBNP and galectin-3 to predict heart failure and
to determine their cut-off points for diagnostic statistics.
The area under the curve was calculated for each of the
two variables.

RESULTS

Twenty-seven patients with secundum ASD (18 females,
9 males) (p=0.315) had a median age of 24 months and 30
healthy children (15 females, 15 males) had a median age
of 13.5 months (p=0.892), with no statistically significant
difference. The number of patients with large ASD was
20. Eight of those patients had been treated with enalapril
for heart failure for at least 6 months. The number of pa-
tients with moderate ASD was 7. There was no significant

difference between the median (interquartile range) body
weight [11(7) kg] and z score (mean + SD; -0.45+1.72) of
the children with secundum ASD and the median (inter-
quartile range ) body weight [9.9 (18.65) kg] and z score
(-0.20+1.29) of the healthy children (p=0.527 for z score).
There was no significant difference between the medi-
an (interquartile range) height [85 (33) cm] and z score
(mean + SD; -0.17+1.42) of the children with secundum
ASD and the median (interquartile range) height [81.5
(61) cm] and z score (0.07+1.62) of the healthy children
(p=0.560 for z score).

Children with secundum ASD had a significantly higher
NT-ProBNP level than the healthy children. Children with
secundum ASD had a statistically similar galectin-3 level
with healthy children (Table 1).

Patients with a large ASD treated with enalapril had statis-
tically similar NT-ProBNP and galectin-3 levels with pa-
tients having a large ASD who were not treated for heart
failure (Table 2).

There was a positive correlation between galectin-3 and
NT-ProBNP in children with secundum ASD (rho=0.454,
p=0.017). NT-ProBNP had a statistically significant
area under the curve for predicting secundum ASD
(AUC=0.731; p<0.001). The optimum cut-off point for
NT-ProBNP was determined as >157.3 ng/L, for which
the sensitivity was 55.6%, specificity 83.3%, positive pre-
dictive value 75.0%, and negative predictive value 67.6%.
The area under the curve for galectin-3 was not statistical-
ly significant (AUC=0.537; p=0.643) (Table 3).

Table 1. N-terminal prohormone of brain natriuretic peptide and galectin-3 levels of children with secundum atrial septal defect

and healthy children.
Groups
. Secundum ASD Healthy Test Statistics p value
Variables (=27) (n=30)
NT-ProBNP (pg/mL)
M (IQR) 163.80 (189.69) 82.64 (93.76) -2.997 0.003+
Galectin-3 (ng/mL) 1.78+0.55 1.98+1.13 -0.893 0.377*
Mean+SD (Min-Max) (0.12-2.88) (0.18-5.20)

ASD: atrial septal defect, NT-ProBNP: N-terminal prohormone of brain natriuretic peptide, M: Median; IQR: Interquartile range; Mean + SD: mean = standard

deviation, "Mann Whitney U test; *Independent samples t test

DISCUSSION

We determined that although NT-ProBNP was high, ga-
lectin-3 did not change in children with secundum ASD.
However, there was a positive correlation between galec-
tin-3 and NT-ProBNP.

It was proven that galectin-3 is an important prognostic
tool as a cardiac biomarker in adults. However, it has not
been determined as a biomarker in daily clinical practice

in pediatric heart disease. Nevertheless, there are stu-
dies on galectin-3 as a biomarker in cardiac disorders in
children. Although the evidence is based on small cohort
studies, it is stated that galectin-3 could serve as a poten-
tial biomarker in cardiovascular risk stratification in heart
failure patients (3).
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Table 2. Comparison of the NT-proBNP and galectin-3 variables in patients with large ASD by the status of receiving drug treat-
ment for heart failure

Groups
Receiving Heart Not Receiving Heart Failure e
Variables Failure Treatment Treatment Test Statistics p value
(n=8) (n=12)

NT-ProBNP (pg/mL)

- +
M (IQR) 218.20 (246.95) 187.50 (174.20) 0.926 0.384
Galectin-3 (ng/mL) 1.84+0.49 1.87+0.51 -0.1 35 0.894*
Mean+SD (Min-Max) (1.24-2.53) (1.07-2.88)

ASD: atrial septal defect, NT-ProBNP: N-terminal prohormone of brain natriuretic peptide, M: Median; JQR: Interquartile range; Mean + SD:

Table 3. Receiver operating characteristics curve analysis of the predictive abilities of the N-terminal prohormone of brain natriu-
retic peptide and galectin-3 variables for secundum atrial septal defect.

Variables Cut-off AUC 95% CI p value Sens Spec PPV NPV LR+ LR-
NT-ProBNP (pg/

mL) >157.3 0.731 0.598-0.840 <0.001 55.60 83.30 75.0 67.6 3.33 0.53
M (IQR)

Galectin-3 (ng/mL) >0.95 0.537 0.400-0.670 0.643 3.70 73.30 11.1 45.8 0.14 1.31

NT-ProBNP: N-terminal prohormone of brain natriuretic peptide; Cut-off: Cut-off point; 4UC: Area under the curve, 95% CI: 95% Confidence interval, Sens: Sensi-
tivity, Spec: Specificity; PPV: Positive predictive value, NPV: Negative predictive value, LR+: Positive likelihood ratio, LR-: Negative likelihood ratio

Baggen VJM, et al. (6) found galectin-3 significantly lectin-3 increased independently from left ventricular di-
correlated to functional capacity, cardiac function, and lation in infants with ventricular septal defect and showed
adverse cardiovascular events in 591 adults with CHD. that it had a biomarker characteristic of similar power with
However, the contribution of galectin-3 to N-terminal pro- NT-ProBNP in predicting the disease. Muhammed LA. et
hormone of brain natriuretic peptide, a more traditional al. (12) reported that among children with CHD, galec-
risk marker, was limited. tin-3 was higher in children with HF than those without,
and also that galectin-3 was correlated to left atrial and left
A study that analyzed the preoperative and postoperative  ventricular diameters.
levels of new biomarkers after pediatric congenital heart
surgery revealed that preoperative galectin-3 were strong  Frank BS, et al. (13) examined the relationship between
and significant predictors for readmission and/or mortality — galectin-3 and persistent echocardiographic left ventricu-
in 145 pediatric patients that underwent congenital heart lar abnormalities during mid-term follow-up in patients
surgery (7). with coarctation of the aorta undergoing surgical repair.
Preope rative galectin-3 level was higher in the newborns
Saleh N, et al. (8) reported an increase in galectin-3 level than older children. There was no linear relationship be-
in children with CHD. The increase in galectin-3 level was  tween galectin-3 and left ventricular mass index at preop-
more prominent in patients with heart failure symptoms erative period or during the follow-up period. Galectin-3
and reduced ejection fraction. Galectin-3 level showed did not change from the preoperative period to the postop-
a positive correlation with the Ross classification and a  erative period.
negative one with ejection fraction. However, they detec-
ted no significant correlation between galectin-3 level and ~ Zegelbone PM, et al. (14) showed no correlation between
heart failure mortality. galectin-3 and the hemodynamic indices of right heart
volume and pressure overload resulting from pulmonary
Kotby AA, et al. (9) reported that galectin-3 is increased in ~ valve insufficiency and/or stenosis prior to pulmonary
children with heart failure and that increase was positively  valve replacement. van den Bosch E. et al. (15) reported a
correlated to Ross heart failure classification. Galectin-3  correlation between NT-ProBNP and late-term outcomes
level was markedly lower in patients taking sprinolactone.  but no correlation between galectin-3 and cardiac function
Elhewala AAS. et. al. (10) reported that galectin-3 le- or long-term outcomes in patients who underwent Fontan
vel was increased and showed a positive correlation with  procedure. Galectin-3 had no potential in risk stratification
the Ross heart failure classification in children with heart  of patients who had undergone the Fontan procedure.
failure due to CHD. Cura C. et al. (11) reported that ga-
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It is known that activated renin-angiotensin-aldosterone
system, sympathetic nervous system, and inflammation
activate galectin-3 and this effectively promote cardiac
remodeling and fibrosis. We believe that the absence of
galectin-3 increase in our secundum ASD patients can be
explained by the absence of the signs and symptoms of
heart failure. Galectin-3 level of patients who were un-
der enalapril treatment was similar to that who were not
treated with the drug. However, due to the small number
of cases, it seems difficult to interpret the effect of this
treatment on galectin-3 levels.

Limitations: First of all, the small number of patients and
thus in the groups is a study limitation. Second limitation
is the absence of any measurement of dilated right atrial
and right ventricular diameters in secundum ASD. Thirdly,
the absence of the measurement of invasive hemodynamic
parameters may be a limitation. Fourthly, the absence of
any comparison between pretreatment and posttreatment
values in the treated group is also a limitation.

Conclusion

In our study, where galectin-3 levels were analyzed in pa-
tients with secundum ASD for the first time, NT-ProBNP
level was found to increase although galectin-3 level did
not change. Although NT-ProBNP is a valuable biomarker
for predicting secundum ASD, galectin-3 had no role in
the prediction of this disease. Shunt level being at atrial
level and the absence of the signs and symptoms of heart
failure in secundum ASD may explain the absence of any
change in galectin-3 level. We found evidence supporting
our hypothesis that the mechanisms increasing galectin-3
are related to the systems activated in heart failure and
inflammation rather than ventricular dilatation.
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Primer Hiperhidroziste Uniportal Sempatektomi Deneyimimiz

The Experience of Uniportal Sympathectomy in Primary Hyperhidrosis

@Oguzhan Turan', () Mehmet Akif Tezcan!, (@ Ibrahim Ethem Ozsoy', @Bayram Metin', (® Mehmet Akif Ekici'

1Saglik Bilimleri Universitesi, Kayseri Saghk Uygulama ve Arastirma Merkezi, Kayseri, Tiirkiye

OZET

Amag: Bu ¢calisma, primer hiperhidrozis (asiri terleme) tanisi konan hastalarda tek port sempatektomi (uniportal sem-
patektomi) ameliyatimin etkinligini degerlendirmeyi amag¢lamaktadur.

Gereg ve Yontemler: 2019-2023 yillar: arasinda Kayseri Sehir Hastanesi 'nde primer hiperhidrozis tanist alan 58 has-
taya tek port sempatektomi operasyonu yapilnmistir. Hastalarin sonuglart degerlendirilmistir.

Bulgular: Hastalarimizin, %57 5i el terlemesi sikayeti ile bagvuran hastalardan olusmaktadir. Bu hastalarin postope-
ratif komplikasyonlar incelendiginde %24 tinde refleks terleme gériilmiistiir. Hastalarin %12 Sinde ise tiip torakostomi
ihtiyact gozlenmistir. Hastalarimiza uyguladigimiz yasam kalitesi anketiyle memnuniyet degerlendirilmis olup buna
gore hastalarin %86 s1 genel olarak memnun kalmigstir.

Sonug: Tek port sempatektomi, primer hiperhidrozisli hastalarda etkili bir tedavi yontemi olabilir. Bu yontem, her iki
sempatik zincire aym anda miidahale etme olanagi sunar. Ayrica postoperatif donemde agri, kozmetik ve maliyet agi-
sidan avantajlar saglamaktadur.

Anahtar Kelimeler: Hiperhidrozis, VATS, sempatektomi

ABSTRACT

Aim: The purpose of this study is to evaluate the effectiveness of uniportal sympathectomy surgery in patients diagnosed
with primary hyperhidrosis (excessive sweating).

Material and Methods: Between 2019 and 2023, 58 patients diagnosed with primary hyperhidrosis underwent uniportal
sympathectomy surgery at Kayseri City Hospital. The outcomes of these patients were assessed.

Results: Our patients primarily consist of those presenting with complaints of palmar hyperhidrosis, accounting for
57% of cases. Upon examining postoperative complications, we have observed that 24% experienced compensatory
sweating. Additionally, 12% required tube thoracostomy. Patient satisfaction was assessed using a quality of life survey,

which indicated that 86% of patients were generally satisfied with their outcomes.

Conclusion: Uniportal sympathectomy can be an effective treatment method for patients with primary hyperhidrosis.

This method allows simultaneous intervention to both sympathetic chains. Furthermore, it offers advantages in terms of
postoperative pain, cosmetic outcomes, and costs.

Keywords: Hyperhidrosis, VATS, sympathectomy

GIRIS

Primer hiperhidrozisin (asir1 terleme) patofizyolojisi tam
olarak anlasilamamis olmakla birlikte, bu durumun te-
melde otonomik disfonksiyon kaynakli olduguna inanil-
maktadir. Ozellikle palmar (avug ici) ve aksiller (koltuk
alt1) bolgedeki terlemelerin 2. ve 3. torakal ganglionlardan
gecen sempatik liflerin yerel olarak artmis bir islevselli-
ginden kaynaklanabilecegi one siiriilmektedir. Ancak bu
stirecin tam olarak neden ve nasil gergeklestigi hala tam
olarak anlagilamamustir (1).

Hastaligin tedavisinde, hastaligin patofizyolojisine uygun
olarak, 2 ve 3. torakal ganglionlardan gegcen sempatik si-
nirlerin veya bu sempatik sinirlerin ter bezlerine ulasan
periferik dallarimnin cerrahi veya cerrahi digi metotlarla
blokaj1 hedeflenmektedir. Giliniimiizde, primer hiperhid-
rozis gibi sempatik sinir kaynakli hastaliklarin tedavisin-
de yaygin olarak kullanilan bir yontem olan Endoskopik
Torakal Sempatektomi (ETS), dzellikle aksiller ve palmar
bolge hiperhidrozisinin tedavisinde oldukga etkili, basit
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uygulanabilir, maliyet agisindan uygun, basarilt ve kesin
sonuglar veren bir yontemdir. Ancak, ETS'nin hangi gang-
lionlara uygulanmas1 gerektigi ve bu islemin yan etkisi
olarak ortaya ¢ikan kompansatuar terleme sorununu azalt-
mak i¢in en iyi uygulama alan1 konusunda tam bir goriis
birligi heniiz saglanmamuistir (2-5).

Cerrahi dis1 metot olarak ise, sempatik sinirin periferik
dallarina aksiller veya palmar botoks uygulamalar1 da si-
nirin gegici olarak felg olmasini saglayarak hiperhidrozis-
te etkili olarak kullanilmaktadir (6). Son yillarda iyontofe-
rez’in palmar hiperhidroziste etkili olduguna dair yaymlar
mevcuttur (7).

GEREC ve YONTEMLER

Bu caligma, Saghk Bilimleri Universitesi Kayseri Tip
Fakiiltesi, Kayseri Sehir Egitim Hastanesi Klinik Arastir-
malar Etik Kurulu tarafindan onaylandi (19.09.23/915).
Ameliyat dncesi tiim hastalar, rutin biyokimyasal testler,
akciger grafisi ve elektrokardiyografi (EKG) ile preo-
peratif anestezi hekimi tarafindan degerlendirildi. Tim
hastalara endokrinoloji ve dermatoloji degerlendirmeleri
yaptirildi. Tiim hastalar, ¢ift liimenli sol entiibasyon tiipi
(34-36 numara Carlens) ile entiibe edildi.

Ameliyat sirasinda hastalar supin pozisyonda 45 derece
oturtuldu ve her iki kol viicuda dik 90 derecelik abduk-
siyonda yer aldi. Ameliyat, sag ve sol {iglincii interkostal
aralikta, anteriyor aksiller hatta pektoralis major kasinin
posteriyor kenarindan bir adet 5 mm'lik ¢alisma kanali
kullanilarak gergeklestirildi. Bunun sayesinde uniportal
kesi ile ¢alisma kanali ayni diizlemde oldugu i¢in islem
yapilacak bolgeye kolayca erisim saglandi.

Storz marka sifir derece torakoskop kullanilarak ilk kot
altindaki yag dokusu altinda stellar gangliyon ve kosta-
vertebral agida yukaridan asagiya ve kostalarin boyun bol-
gesine dogru uzanan sempatik zincir gozlendi (Sekil 1).
Ikinci interkostal araliga dogru gidilerek stellar gangliyon
bulundu.

Tiim hastalarda T2-T4 sempatik zinciri hook veya Ethicon
marka grasper yardimiyla elektrokoter ile koterize edildi.
Ameliyat sonrasinda, uniport girisinden toraks i¢ine 22 Fr
g0giis dreni yerlestirildi ve kataterin etrafina "u" seklinde
bir siitiir atildi. Drenin diger ucu bir tas araciligiyla su al-
tinda negatif drenaja alind1 ve hasta ventilasyonu saglandi
ve hava drenaji kesildiginde intraop bu diren ¢ikartildi.

BULGULAR

Hastalarimizin, %55’1 (32) erkek, %45°1 (26) kadin cin-
siyetteydi. 58 hastanin yas ortalamasi 25.8 olup en kiigiik
hastamiz 15 yasinda en biiyiik hastamiz ise 53 yasinda
idi. Hastalarimizin %56.9’u el terlemesi ile bagvururken,
%10.3’1 koltuk alt1 terlemesi, %25.9°u hem el hem koltuk
alt1 terlemesi ile, %6.9’u ise bas terlemesi ile bagvurmustu
(Tablo 1).

4 hastamizda terlemeye ek, Raynoud Fenomoneni de
mevcuttu.

Toplam 56 hastaya bilateral sempatektomi uygulanirken
iki hastanin birisine kendi istegiyle tek tarafli operasyon
yapilmis olup diger hastaya operasyon sirasinda bradikar-
di gelistigi i¢in tek tarafli operasyon yapilmisti. Hastalara
intraoperatif el i¢i sicaklik dl¢timii yapilmis olup sonuglari
Tablo 2’de verilmistir.

Postoperatif sonuglar degerlendirildiginde, hastalarin
%71’inde akciger grafisinde pnomotoraks izlenmis ancak
bunlarin sadece %12’sinde (7 hasta), tiip torakostomi ih-
tiyact olmustur. Hastalarin %24’iinde (14 hasta) refleks
terleme gozlemlenmistir (Tablo 3).

Hastalara yapilan memnuniyet anketinde ise, 50’si
(%86.2) genel olarak memnun oldugunu belirtmistir.

Sekil 1. a) Sempatik sinirin intratorasik seyri, b. intraoperatif
sempatik sinir koterizasyonu (goriintiiler Kayseri Sehir Hastane-
si operasyonlarindan kaydedilmistir).

Tablo 1. Tiim hastalarin bagvuru 6zeti

Parametreler n=58 %
Cinsiyet Erkek 32 55.2
Kadin 26 44.8
Bagvuru Sikayeti El Terlemesi 33 56.9
Aksiller Terleme 6 10.3
El ve Aksiller Terleme 15 25.9
Bas Terlemesi 4 6.9
n Minimum Maximum Ortalama SN
Sapma
Yas 58 15 53 25.86 8.703
Tablo 2. intraoperatif el ici sicaklik degisikligi
n Minimum Maximum Ortalama Standart
Sapma
Palmar
Sicakhlk 58 -2.00 4.80 0.9017 0.86704
Degisikligi
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Tablo 3. Hastalarin postoperatif komplikasyonlar1

Parametreler n=58 Y%
Refleks Terleme v/, 14 24.1
Yok 44 75.9
Pnémotoraks Pnomotoraks var, tiip
L 34 58.6
Durumu torakostomi ihtiyact yok
Pnomotoraks yok 17 29.3
Pnomotoraks mevcut ve
tiip torakostomi ihtiyaci 7 12.1
var
TARTISMA

Torng-Sen ve arkadaslariin 2002 yilinda 2000 hastalik
serisinde hastalarin %64’ kadin cinsiyette olup yas orta-
lalamasi ise 22.9 olarak dlg¢lilmistiir (8). Bizim ¢aligma-
mizda hastalarimizin %551 erkek olup yas ortalamasi ise
25.8°dir. Yine ayni ¢aligmada, hastalarin %751 el terle-
mesi ile bagvurmusken %25°1 koltuk alt1 terlemesi ile bas-
vurmus. Bize basvuran hastalarin ise %57si el terlemesi,
%10’u koltuk alt1 terlemesi ile bagvurmustu.

Operasyon sirasinda avug i¢i ve koltuk alt1 terlemesinin
tedavisinde sempatik gangliyonun kesilmesi ya da ¢ikaril-
masina dair fikir ayriliklar1 bulunmaktadir. Bazi uzmanlar,
terlemeyi kontrol etmek i¢in bu gangliyonun sadece ko-
terize edilmesi gerektigini savunurken, digerleri patolojik
bulgularin da tedavi basarisini destekleyecegini belirterek
gangliyonun tamamen ¢ikarilmast gerektigini belirtmek-
tedir. Ozellikle avug i¢i terlemelerinin tedavisinde T2-T4
sempatektominin etkili oldugu bilinmektedir. Ancak, lite-
ratlirdeki bazi ¢alismalar, sadece T2-T3 sempatektominin
kompansatuvar terlemeyi tetikledigini iddia etmektedir
(9). Diger yandan, bazi arastirmacilar bu problemi orta-
dan kaldirmak i¢in T3-T4 sempatektomisini dnermektedir
(10). Biz de bu ¢alismamizdaki 58 hastaya sikayeti farket-
meksizin T2-T4 arasi koterizasyon yontemi ile sempatek-
tomi uyguladik.

Torakal sempatektomide intraoperatif olarak sinir moni-
torizasyonu yapabilmek i¢in palmar sicaklik 6l¢limii ya-
pilmasi 6nerilmektedir. Tien-Yow ve arkadaslariin yapti-
&1 calismada, sempatektomi sonrasi intaoperatif el i¢i 1s1
artist ortalama olarak sagda 1.75 derece solda 1.89 derece
olarak olcgiildiigl belirtilmistir (11). Bizim ¢alismamizda
ise el igi 1s1 artig1 ortalama olarak 0.9 derece olarak ol-
¢iildii. Hiperhidrozise Raynoud fenomeninin eslik ettigi 4
hastada ise el i¢i sicaklikta diigme saptandigi goriildii.

Ispanya'da gerceklestirilen bir arastirmada sempatekto-
minin komplikasyonlar1 arasinda tiip torakostomi ihtiyac1
olan pnomotoraks %3.6, uzun siireli agri %1.4 ve gegici
Horner sendromu %1.3 olarak belirtilmistir (12). Refleks
ya da kompansatuvar terleme de potansiyel riskler ara-
sinda yer almaktadir. Bizim uygulamalarimizda higbir
Oliimciil ya da ciddi yan etki yasanmadi ancak, hastala-
rim %12’sinde pnomotoraks nedeniyle tiip torakostomi

yapildi. Bu oranin litaratiir taramasi yapildiginda ¢ok az
yiiksek oldugu saptandi. Hemotoraks ve horner sendromu
higbir hastamizda goriilmedi. Refleks terleme ise literatiir-
le uyumlu olarak %25’inde gozlemlendi (13).

Tarihsel olarak torakotomi ile yapilan sempatektomi, son
donemlerde videotorakoskopik tekniklerle gergeklestiril-
mektedir. Videotorakoskopik cerrahi, akcigerin atmosfere
daha az maruz kalmasindan dolay1 post-operatif solunum
fonksiyonlarina daha az zarar vermektedir. Biz, hastalari-
miza mildahale ederken uniport torakoskop kullandik. Bu
yaklagim, minimal invazivlik sayesinde hem agriy1 azalt-
makta hem de estetik sonuglar sunmaktadir. Toraks tiipii
kullanmamakla maliyet, hastanede kalis siiresi ve agrida
azalmalar sagladik. Uniport torakoskop kamera ile ¢alis-
ma kanalinin ayn1 hizaya sahip olmasi, dogrudan goriin-
tillemeyi kolaylastirarak prosediir siiresini kisaltmaktadir.
Hastalarimizin ¢ogu operasyondan bir giin sonra giinlik
yasantilarina geri donmektedir. Erken postoperatif donem-
de (1.hafta kontroliinde) yapilan memnuniyet anketinde
hastalarin %86’sinin memnun oldugu diisiiniildiigiinde,
giinliik hayati oldukga etkileyen primer hiperhidroziste
uniportal sempatektomi operasyonunun oldukga etkili ol-
dugunu diisiinmekteyiz.

Sonug¢

Primer hiperhidrozisli hastalarda yapilacak olan sempa-
tektomi operasyonunda, uniportal sempatektomi hem has-
ta, hem hekim igin avantajli oldugu sdylenebilir. Ayrica
uniportal sempatektomide oturur pozisyonda ayni anda
her iki sempatik zincire miidahale edebilmek agisindan
uygun olup, hasta pozisyon degistirmek zorunda kalma-
maktadir. Postoperatif agri, ameliyat siiresi, kozmetik ve
maliyet en asgari diizeyde olmasi da diger bir avantajidir.

Etik Kurul Onayr: Bu ¢alisma, Saghk Bilimleri Universitesi
Kayseri Tip Fakiiltesi, Kayseri Sehir Egitim Hastanesi Klinik
Aragtirmalar Etik Kurulu tarafindan onaylandi (19.09.23/915).
Cikar Catismasi: Bu calismada yazarlar ¢ikar ¢atismasi bildir-
memektedir.

Finansal Destek: Bu ¢alisma i¢in herhangi bir kurum ya da ku-
rulustan finansal destek alinmamuistir.
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Spontan Pnémotoraks COVID-19 Birlikteligi

Spontaneous Pneumothorax Coexistence with COVID-19
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OZET

Amag: Pnomotoraks; viseral ve paryetal plevra katmanlar: arasinda serbest hava olmasidir. Primer spontan pnomotoraks daha
cok genglerde goriiliirken; sekonder spontan pnomotoraks daha ¢ok yash (vas>55) niifusta gézlenir. Pnomotoraks tedavisinde hedef
plevral boslukta bulunan havamn ¢ikarilmasi ve tekrar pnomotoraks olusmamasidir. Yeni korona viriis hastaligi 2019 un (CO-
VID-19) akcigerde yarattigi etkiler nedeniyle spontan pnémotoraks riskini arttirmasi beklenir. COVID-19 ile iliskili bildirilen pno-
motoraks vakalarimin ¢ogunda geleneksel risk faktorleri veya altta yatan predispozan akciger hastaligi yoktur. Bu ¢aliymanin amaci;
COVID-19 un spontan pnémotoraks ile iliskisini degerlendirmek ve sonraki ¢alismalara isik tutmaktir:

Gereg ve Yontemler: 12 Mart 2017 ile 12 Mart 2023 tarihleri arasinda Kayseri Sehir Hastanesi ne basvuran Spontan Pnémotoraks
tanisi alan hastalar retrospektif olarak medikal hastane kayitlart iizerinden tarandi. Hastalar yas, cinsiyet, primer ve sekonder pno-
motoraks olmasi, sigara icimi, viicut kitle indeksi (VKI), uygulanan tedavi, hastanede kalis siiresi, COVID-19 PCR pozitifligi, niiks
kriterleri iizerinden degerlendirildi. COVID-19 éncesi ve sonrasi bu kriterler iizerinden karsilagtirildl.

Bulgular: COVID-19 oncesi bagvuran 160 hasta, COVID-19 sonrasi basvuran 138 hasta tespit edildi. COVID-19 oncesi basvuran
hastalarin 1401 (%87) erkek, 205i (%13) kadindi. COVID-19 sonrast basvuran 138 hastamin 124’ii (%89) erkek, 14°ii (%11) ise
kadindi. Hastalarin yas ortalamalarina bakildiginda COVID-19 éncesi yas ortalamast 25, COVID-19 sonrasi ise 28 idi. COVID-19
oncesi bagvuran 160 hastamin 111°i (%69) primer spontan pnémotoraks, 49 'u (%31) ise sekonder spontan pnémotoraks olarak
bulundu. COVID-19 sonrasi ise 138 hastamin 108°i (%78) primer spontan pnémotoraks, 30 'u (%22) sekonder spontan pnémotoraks idi.
Sonug: Sonug olarak COVID-19 akcigerlerde kronik inflamasyon ve fibrozisin yani sira biil ve bleb olusumu nedeniyle de spontan
pnomotoraks riskini arttirmaktadi. COVID-19 ve spontan pnomotoraks patofizyolojisi net aydinlatilamamistir. Bu ¢alisma bu alan-
da daha sonra yapilacak ¢alismalara onayak olacaktir.

Anahtar Kelimeler: Spontan pnémotoraks, COVID-19, VATS, plorodezis

ABSTRACT

Aim: The aim of this study is to evaluate the relationship between COVID-19 and spontaneous pneumothorax and shed light on
future research. Pneumothorax is the presence of free air between the visceral and parietal pleural layers. Primary spontaneous
pneumothorax is more common in young individuals, while secondary spontaneous pneumothorax is more prevalent in the elderly
population (age > 55). The treatment goal for pneumothorax is to remove the air in the pleural space and prevent its recurrence.
Due to the effects of the novel coronavirus disease 2019 (COVID-19) on the lungs, an increased risk of spontaneous pneumothorax
is expected. In most reported cases of pneumothorax associated with COVID-19, there are no traditional risk factors or underlying
predisposing lung diseases.

Material and Methods: Patients who applied to Kayseri City Hospital with the diagnosis of spontaneous pneumothorax between
March 12, 2017 and March 12, 2023 were retrospectively examined through hospital records. Patients were assessed based on age,
gender, primary and secondary pneumothorax status, smoking history, body mass index (BMI), administered treatments, length of
hospital stay, COVID-19 PCR positivity, and recurrence criteria. These criteria were compared before and after COVID-19.
Results: A total of 160 patients presented before COVID-19, while 138 patients presented after COVID-19. Among the patients
who presented before COVID-19, 140 (87%) were male, and 20 (13%) were female. Among the 138 patients who presented after
COVID-19, 124 (89%) were male, and 14 (11%) were female. When looking at the average ages of the patients, the pre-COVID-19
average age was 25, while the post-COVID-19 average age was 28. Out of the 160 patients who presented before COVID-19, 111
(69%) had primary spontaneous pneumothorax, and 49 (31%) had secondary spontaneous pneumothorax. After COVID-19, out of
the 138 patients, 108 (78%) had primary spontaneous pneumothorax, and 30 (22%) had secondary spontaneous pneumothorax.
Conclusion: In conclusion, COVID-19 increases the risk of spontaneous pneumothorax not only due to chronic inflammation and
fibrosis in the lungs but also because of bullae and bleb formation. The pathophysiology of COVID-19 and spontaneous pneumothorax
remains unclear. This study will pave the way for further research in this field.

Keywords: Spontaneous pneumothorax, COVID-19, VATS (Video-Assisted Thoracoscopic Surgery), pleurodesis
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GIRIS

Pnomotoraks; viseral ve paryetal plevra katmanlari arasin-
da serbest hava olmasidir. Primer spontan, sekonder spon-
tan, travmatik pnomotoraks ¢esitleri vardir (1).

Spontan pndmotoraks ise travma Oykiisii olmadan plev-
ral aralikta hava olmasidir. Primer ve sekonder spontan
pnomotoraks olarak ikiye ayrilir. Primer spontan pndmo-
toraks daha ¢ok genglerde goriiliirken; sekonder spontan
pnomotoraks daha ¢ok yasl (yas>55) niifusta gozlenir
(2). Spontan pnomotoraks insidansi ¢esitli ¢aligmalarda
degismekle birlikte kadinlarda 100000 de 2.2, erkeklerde
100000 de 12.3 olarak bildirilmektedir (3). Ozellikle 16-
25 yas arasi geng erkeklerde pik yaptig1 bilinmektedir (4).
Bu hastalarin ¢ogunlugunda viicut kitle indeksi (VKI) <18
dir. Ancak VKI>25 olan hastalarda da gériilebilmektedir
(5). Sigara spontan pnomotoraksta en énemli risk faktor-
lerindendir (6). Sigara icenlerde igmeyenlere oranla en
az 10 kat fazla oldugu bildirilmektedir (7). En sik gelis
semptomu ani baslayan gogiis agrist ve nefes darligidir.
Bilinenin aksine fiziksel aktivite ile spontan pndmotoraks
arasinda iliski yoktur (8). Primer spontan pnomotoraksta
patofizyoloji net olmamakla birlikte en ¢ok pulmoner biil
ve subplevral bleblerin patlamasi suglanmaktadir (9). Tlk
kez 1937 de Satler torakoskopik olarak biil blebleri gos-
termis ve spontan pndmotoraksa bunlarin neden oldugunu
vurgulamistir (10). Bu tarihten itibaren de bu hastalarda
cerrahi olarak biil ve bleblerin ¢ikarilmasi en giivenilir
yontem olarak kabul edilmistir. Pndmotoraks geciren bir
hastada niiks oran1 her atak sonrasi daha da artar. Bu ne-
denle ikinci pnémotoraks atagi sonrast cerrahi operasyon
onerilir (11).

Pnomotoraks tedavisinde hedef plevral boslukta bulunan
havanin ¢ikarilmasi ve tekrar pnémotoraks olusmamasi-
dir. Bunun igin ilk asamada tiip torakostomi uygulanir.
Ancak klinik stabil seyreden ilk pnomotoraks atagi ile
gelen hastalarda girisim yapmadan O2 tedavisi verilerek
takip edilebilir. Bu hastalarda basit torasentez ile aspiras-
yonun geleneksel gogiis tiipii ile hava drenaji kadar etkili
oldugunu ve %80 basar1 bildiren yayimlar bulunmaktadir
(12). Ikinci pnomotoraks atagi sonrasi ise yaygm kabul
goren goriis cerrahi olarak varsa biil ve bleb yapilarinin
¢ikarilmasidir ve giiniimiizde bunun i¢in en yaygin kulla-
nilan yontem video yardimli torakoskopik cerrahidir(VY-
TC) (13). Ister cerrahi yapilsin, ister basit drenaj ile tedavi
saglansin; ploredezis yapilmasi dnerilmektedir (14).

Pnomotoraksin patogenezinde en ¢ok suglanan faktdr pa-
rankim igerisinde bulunan biil ve bleb yapilaridir. Yeni
koronaviriis hastaligi 2019 (COVID-19) da akciger pa-
rankim yapisin1 bozarak biil ve bleb olusumuna sebep
olabilir. Aralik 2019 da Cin in Wuhan kentinde kaynagi
bilinmeyen pndmoni salgini bildirildi ve kisa siirede tim
diinyada etkili bir pandemiye doniistii. Siddetli akut so-
lunum sendromu-koronaviriis 2'nin (SARS-CoV-2) neden
oldugu COVID-19, 12 Mart 2020'de Diinya Saglik Orgiitii

(DSO) tarafindan pandemi olarak ilan edildi ve giiniimiiz-
de etkileri halen devam etmektedir (15).

Hastaligin klinik spektrumu asemptomatik vakalardan
ciddi pndmoni ve ciddi solunum yetmezligine kadar genis
bir yelpazede degismektedir (16). COVID-19 da spontan
pnomotoraks gelisme insidanst %1 olarak bildirilmistir.
COVID-19 ile iliskili bildirilen pnomotoraks vakalarinin
cogunda geleneksel risk faktorleri veya altta yatan pre-
dispozan akciger hastalig1 yoktur (17).

Bu ¢alismanin amaci; COVID-19 un spontan pnémoto-
raks ile iligkisini degerlendirmek ve sonraki ¢alismalara
151k tutmaktir.

GEREC ve YONTEMLER
Bu ¢alisma i¢in Kayseri Sehir Hastanesi Klinik Uygula-
malar Yerel Etik Kurulu’ndan 03.10.2023 tarih ve 920 ka-
rar numarasi ile onay alinmustir.

12 Mart 2017 ile 12 Mart 2023 tarihleri arasinda Kayseri
Sehir Hastanesi’ne bagvuran Spontan Pnomotoraks tanist
alan hastalar retrospektif olarak medikal hastane kayitlar
tizerinden tarandi. Hastalar Diinya genelinde COVID-19
un pandemi kabul edildigi 12 Mart 2020 tarihi 6ncesi ge-
lenler COVID-19 6ncesi ve 12 Mart 2020 sonrasi gelenler
COVID-19 sonrasi gelenler olmak iizere ayrildi. Caligma-
ya belirtilen tarihler arasinda Kayseri Sehir Hastanesi ne
basvuran primer ya da sekonder spontan pndmotoraksl
hastalar dahil edildi. Cocuk yas grubu spontan pnémoto-
raks olan hastalar ve ek akciger patolojisi bulunan hastalar
calismaya dahil edilmedi. Hastalar yas, cinsiyet, primer
ve sekonder pnomotoraks olmasi, sigara icimi, VKI, uy-
gulanan tedavi, hastanede kalig siiresi, COVID-19 PCR
pozitifligi, niiks kriterleri tizerinden degerlendirildi. CO-
VID-19 o6ncesi ve sonrast bu kriterler iizerinden karsilas-
tirilldi. Nazofarengeal siiriintide PCR pozitifligi ile CO-
VID-19 tanisi konuldu. Salgin doneminde herhangi bir
zamanda PCR pozitif olan hastalar ¢aligmaya dahil edildi.
Gruplar aras1 anlamli fark olup olmadig: istatistiksel ola-
rak degerlendirilmistir.

istatistiki Analiz: icin SPSS for Windows version 22.0
paket programi kullanilmig ve p<0.05 istatistiksel olarak
anlamli kabul edilmistir.

BULGULAR

12 Mart 2017 ile 12 Mart 2023 tarihleri arasinda Kayseri
Sehir Hastanesi ne spontan pndomotoraks nedeniyle bas-
vuran toplam 299 hasta bulundu. COVID-19 6ncesi bas-
vuran 160 hasta, COVID-19 sonrasi bagvuran 138 hasta
tespit edildi.

COVID-19 sonrasi bagvuran 138 hastanin 107’sinde CO-
VID-19 PCR pozitifligi oldugu goriildii. Nazofarengeal
stirtintiide PCR pozitifligi olan biitiin hastalar COVID-19
gecirmis olarak kabul edildi. Caligmamizda spontan pno-
motoraks yillik ortalama insidanst COVID-19 o&ncesi
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100000°de 11 iken, COVID-19 sonrast yillik ortalama in-
sidans1 100000’ de 9.5 bulunmustur.

Bu insidans Kayseri ilinde yillik goriilen spontan pno-
motoraks vakalar1 Kayseri ilinin o yilki toplam niifusuna
oranlanarak bulunmustur.

COVID-19 o6ncesi basvuran hastalarin 140’4 (%87) er-
kek, 20’si (%13) kadindi. COVID-19 sonrasi basvuran
138 hastanin 12471 (%89) erkek, 14’1 (%]11) ise kadind1
(Tablo 1). Hastalarin yas ortalamalarma bakildiginda CO-
VID-19 6ncesi yas ortalamas1 25 (+/-5 yas), COVID-19
sonrasi ise 28 (+/-4 yas) idi.

Tablo 1. COVID-19 o6ncesi ve sonrasi bagvuran hastalarin cin-
siyet oranlar1

COVID-19 oncesi COVID-19 sonrasi

Erkek 140 (%87) 124 (%89)
Kadm 20 (%13 14 (%11)
Toplam 160 (%100) 138 (%100)

COVID-19 6ncesi bagvuran 160 hastanin 111’1 (%69) pri-
mer spontan pndmotoraks, 49’u (%31) ise sekonder spon-
tan pnomotoraks olarak bulundu. COVID-19 sonrasi ise
138 hastanin 108’1 (%78) primer spontan pndmotoraks,
30’u (%22) sekonder spontan pndémotoraks idi (Tablo 2).
En uzun hastanede yatis siiresi 32 giin, en kisa siire ise
2 giin olup, COVID-19 o6ncesi hastalarda ortalama yatis
stiresi 5 giin, COVID-19 sonrasi hastalarda ise ortalama
9 giindii.

Tablo 2. COVID-19 6ncesi ve sonrasi primer ve sekonder spon-
tan pndmotoraks oranlari

COVID-19 éncesi COVID-19 sonrasi

Primer 111 (%69) 108 (%78)
Sekonder 49 (%31) 30 (%22)
Toplam 160 (%100) 138 (%100)

Tiim spontan pndmotorakst olan hastalarda COVID-19
oOncesi sigara i¢imi orani %93 iken; COVID-19 sonrast bu
oran %90 bulunmustur.

Calismaya katilan hastalarda COVID-19 6ncesi ortalama
VKI 17 (+-2) iken; COVID-19 sonrasi ortalama VKI 18
(+-2) bulunmustur.

[lk atak spontan pnémotoraks sonrasi bagvuran CO-
VID-19 oncesi hastalarin %46’sinda, COVID-19 sonrasi
ise %49’unda niiks gelistigi gortldi.

COVID-19 o6ncesi hastalarin %92’sine, COVID-19 son-
rast hastalarin ise %96’sma tiip torakostomi uygulandi.
Minimal pnomotoraksla basvuran COVID-19 &ncesi 12

hasta, COVID-19 sonras1 6 hasta O2 tedavisi ile ortalama
3 giinde tam ekspansiyon saglanarak taburcu edildi. Calis-
maya dahil edilen hastalardan COVID-19 &ncesi toplam
68 hasta, COVID-19 sonrasi toplam 64 hasta niiks pnomo-
toraks veya uzamis hava kagagi nedeniyle opere edildi. En
sik yapilan operasyon video yardimli torakoskopik cerra-
hi (VYTC) idi. COVID-19 6ncesi 6 hastaya, COVID-19
sonrasi 5 hastaya torakotomi ile cerrahi yapildigt goriildi.

TARTISMA

Primer spontan pndmotoraks daha ¢ok genglerde gorii-
lirken; sekonder spontan pnoémotoraks daha ¢ok yas-
It (yag>55) niifusta gozlenir (2). Calismaya dahil edilen
hastalarda da hem COVID-19 6ncesi, hem COVID-19
sonrasi genglerde primer spontan pndmotoraks daha ¢ok
goriiliirken; yash niifusta sekonder spontan pnémotoraks
daha fazla goriilmiistiir.

Spontan pnomotoraks insidanst gesitli ¢calismalarda de-
gismekle birlikte kadinlarda 100000 de 2.2, erkeklerde
100000 de 12.3 olarak bildirilmektedir (3). Ozellikle 16-
25 yas arasi geng erkeklerde pik yaptig1 bilinmektedir (4).
Calismamizda spontan pndmotoraks yillik ortalama insi-
dans1 COVID-19 6ncesi 100000 de 11 iken COVID-19
sonrast yillik ortalama insidanst 100000 de 9.5 bulunmus-
tur.

Primer spontan pnémotoraksta patofizyoloji net olmamak-
la birlikte en ¢ok pulmoner biil ve subplevral bleblerin
patlamasi suglanmaktadir (9). COVID-19 un akcigerde
kronik inflamasyon ve fibrozise neden oldugu, sonrasinda
parankimde biil ve bleblerin olustugu bilinmektedir (18).
Bu nedenle pndémotoraks insidansinin artmasi beklenir.
Ancak c¢alismamizda COVID-19 sonrasi spontan pnémo-
toraks insidansi daha diisiik bulunmustur. COVID-19 6n-
cesi ve sonrast istatistiksel olarak anlamli fark saptanmadi.
Bunun nedeni pandemi kosullari nedeniyle hastane basvu-
rularinin azalmasi ya da gecikmesi oldugu diistiniilmustiir.
Ayrica pnomotorakst minimal olan ya da semptomlar az
olan hastalarin yine pandemi kosullar1 nedeniyle hastane-
ye bagvurmadiklari diisiiniilmektedir.

Sigara spontan pnomotoraksta en dnemli risk faktorlerin-
dendir (6). Sigara igenlerde igmeyenlere oranla en az 10
kat fazla oldugu bildirilmektedir (7). Calismamizda da
hem COVID-19 6ncesi, hem COVID-19 sonrasi tiim has-
talarda %91 sigara i¢cimi oldugu goriilmiistiir.

Ikinci pnémotoraks atag sonrast yaygin kabul géren go-
riis cerrahi olarak varsa biil ve bleb yapilarmin ¢ikarilma-
sidir ve giiniimiizde bunun i¢in en yaygin kullanilan yon-
tem VYTC dir (13). Ister cerrahi yapilsin, ister basit drenaj
ile tedavi saglansin; ploredezis yapilmasi onerilmektedir
(14). Calismamiza dahil edilen ve opere edilen tiim has-
talarda ploredezis de uygulanmistir. Bu hastalarda operas-
yon sirasinda ploredezisi klinik olarak 6nermekteyiz.
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Tiim haslarda VKI ortalama diisiik bulunmustur. Bu du-
rum diisiik VKI nin spontan pnémotoraks igin risk faktorii
oldugunu gdstermektedir.

COVID-19 oncesi ve sonrasi hastalara bakildiginda CO-
VID-19 sonrasi hastalarda primer spontan pnomotoraks
oranmin arttig1 goriilmektedir. Bu durumun COVID-19
un akcigerlerde yol ag¢tig1 hasar ve biilloz yapilara bagh
oldugu diistinilmistiir. Ancak COVID-19 &ncesi ve son-
ras1 gruplar arasinda istatistiksel olarak anlamli fark sap-
tanmamuistir.

COVID-19 sonrast spontan pndmotoraks basvurulari in-
celendiginde hastalarin %78’inde nazalfaringeal siiriin-
tiide COVID-19 PCR pozitif oldugu goriilmiistiir. Bu da
COVID-19 gecirmis olmanin spontan pndmotoraks igin
bir risk faktorii olarak kabul edilmesi gerekliligini goster-
mektedir.

COVID-19 sonrasi spontan pndmotoraksli hastalarda has-
tanede kalig siiresi istatistiksel olarak anlamli fark bulun-
masa da gorece daha uzun goriinmektedir. Bunun nedeni
COVID-19 un viicutta yarattig1 genel etki ve yara iyiles-
mesinde gecikme olabilir.

Sonug¢

COVID-19 akcigerlerde kronik inflamasyon ve fibrozi-
sin yani sira biil ve bleb olusumu nedeniyle de spontan
pnomotoraks riskini arttirmaktadir. COVID-19 ve spontan
pnomotoraks patofizyolojisi net aydinlatilamamistir. Bu
¢alisma bu alanda daha sonra yapilacak ¢alismalara 6na-
yak olacaktir.

Etik Kurul Onay1: Bu ¢aligma Kayseri Sehir Hastanesi Klinik
Uygulamalar Yerel Etik Kurulu’ndan 03.10.2023 tarih ve 920
karar numarasi ile onay alinmustir.

Cikar Catismasi: Bu ¢alismada yazarlar ¢gikar ¢atigmasi bildir-
memektedir.

Finansal Destek: Bu ¢alisma i¢in herhangi bir kurum ya da ku-
rulustan finansal destek alinmamustir.
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OZET

Amag: Ortopedi ve travmatoloji alaminda, tani asamasinda niikleer tip gériintiileme yontemlerine sik¢a basvurulmak-
tadir. Ortopedi ve travmatoloji hekimlerinin rutin klinik uygulamada hasta yonetiminde etkili olabilmesi i¢in niikleer tip
konusunda temel bilgilere sahip olmasi gerekmektedir. Bu miidahale arastirmasinin amact mezuniyet sonrast niikleer
tip konusunda stirekli egitim seminerinin onemini vurgulamakt.

Gereg ve Yontemler: Gorev yapan ortopedi ve travmatoloji hekimlerine, bir niikleer tip hekimi tarafindan klinik pratik-
te stk bagvurulan giincel ve temel niikleer tip uygulamalart hakkinda sunum iceren bir egitim semineri gerceklestirildi.
Ortopedi ve travmatoloji hekimlerine sunum oncesi ve sonrasi 15 ¢oktan se¢meli sorudan olusan bir test uygulandi.
Sorularin 6 51 goriintiilii klinik olgu sunumu seklindeydi. Sunum éncesi ve sunum sonrast ayni test sonuglart degerlen-
dirildi.

Bulgular: Bu ¢alismaya ortalama 9 yil klinik tecriibesi olan 16 ortopedi ve travmatoloji uzmani (16 erkek, ortanca yas
40) katildr. Tiim katilimcilarin egitim oncesi ve sonrast dogru cevap ortalamalart karsilastirildi. Dogru cevap ortala-
mast egitim éncesi 6.9£3.0 iken, egitim sonrasi 10.1%2,8 olarak bulundu (p <0.05). Bu durum egitimin etkili oldugunu
gosterdi.

Sonug: Ortopedi ve travmatoloji uzmanlarmmin niikleer tip alaninda temel bilgilere sahip olmasinin saglanmasi yaninda
niikleer tip alaminda mezuniyet sonrasi egitim verilmesi gerektigi goriildii.

Anahtar Kelimeler: Niikleer tip, ortopedi ve travmatoloji, egitim

ABSTRACT

Aim: Nuclear medicine imaging methods are frequently applied to the diagnosis phase in the field of orthopedics
and traumatology. Orthopedics and traumatology physicians are required to have basic knowledge about nuclear
medicine to be effective for patient management in routine clinical practice. The aim of this intervention research was
to underline importance of continuing education seminar about nuclear medicine after graduation.

Material and Methods: An education seminar through a presentation about frequently applied current and basic
nuclear medicine examinations in their clinical practice was performed to orthopedics and traumatology physicians
practicing in Kahramanmaras, Turkey by a nuclear medicine physician. A test consisted of 15 multiple choice questions
was conducted on orthopedics and traumatology physicians, before and after presentation. Six of these questions were
in the form of clinical case reports with images. The same test results were evaluated before and after presentation.
Results: A total of 16 orthopedics and traumatology physicians (16 males, median age 40 years) with an average
duration of clinical practice 9 years participated this study. Median correct answers of all participants were compared
before and after education. While median correct answers was 6.9+3.0 before education, it was found 10.1£2,8 after
education (p <0,05). This situation showed that education was efficient.

Conclusion: It was concluded that orthopedics and traumatology physicians should be provided with basic knowledge
in the field of nuclear medicine, as well as postgraduate training in the field of nuclear medicine.

Keywords: Nuclear medicine, orthopedics and traumatology, education
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INTRODUCTION

Scintigraphic studies are performed in nuclear medicine
for diagnosis of diseases including orthopedics and trau-
matology related pathologies. Three phase bone scinti-
graphy and whole body bone scintigraphy are commonly
used methods in routine practice. It is necessary to know
indications and limitations of these methods to effectively
utilize them for diagnosis (1).

Enough education might not be given for this subject
during orthopedics and traumatology residency training.
There is no obligatory clinical rotation in the field of nuc-
lear medicine specialization according to the decisions of
the Medical Specialization Board during orthopedics and
traumatology residency training. Furthermore, enough
knowledge and experience may not be obtained about this
field during orthopedics and traumatology multidiscipli-
nary meetings (2).

There is no similar education study was performed related
with assessment of basic and current knowledge of ortho-
pedics and traumatology physicians about in the field of
nuclear medicine according to our literature search using
with search engines such as ‘Pubmed, Google academic,
PMC’ using key words ‘Nuclear Medicine, Scintigraphy,
Education, Knowledge, Orthopedic Surgery, Traumato-
logy’ and ‘Education, Knowledge, Orthopedic Surgery’.
An education seminar about nuclear medicine clinical
applications in musculoskeletal system was given to ort-
hopedics and traumatology physicians who were working
in Kahramanmarag/Turkey and their knowledge on this
subject was evaluated by asking the same questions befo-
re and after the presentation in this study. The aim of this
study is to evaluate the knowledge level of orthopedics
and traumatology physicians in the field of nuclear medi-
cine and to demonstrate the effectiveness of the education.

MATERIAL and METHODS

It was aimed to access all orthopedics and traumatology
physicians (n=26) practicing in Kahramanmaras city of
Turkey for this intervention research context. Twenty six
orthopedics and traumatology physicians were informed
about the research by reaching out by phone.

A total of 16 (61.5%) orthopedics and traumatology phy-
sicians in Kahramanmaras, 2 from the university, 10 from
the public hospital and 4 from the private hospital agreed
to participate in the study (Table 1).These sixteen physi-
cians were invited to the one of the scientific meetings of
orthopedics and traumatology clinic of Siit¢ii Imam Fa-
culty of Medicine.

Physicians were also informed about same tests with
15-multiple choice questions were going to be applied
before and after education. In addition, it was explained
that the privacy of personal information and personal data
was going to be hidden. Their signed consent forms were

obtained for participating this study. Before starting pre-
sentation participants were asked to fill the test during
20 minutes. The test was mainly divided into two parts.
The first part was related with questions on demographic
information (age, gender, workplace/instution, length of
time in practice as a medical doctor, length of time in prac-
tice as an orthopedics and traumatology physician) of the
physicians. The second part was related with specific qu-
estions (n=15) which assess knowledge levels about nuc-
lear medicine. Six of these multiple choice questions were
in the form of clinical case report with images (Table 2).
The nearly one-hour education was conducted by a nuc-
lear medicine physician. Same questions were asked after
education and knowledge levels were evaluated based on
these questions. Theoretical and visual education was gi-
ven on nuclear medicine applications that orthopedics and
traumatology physicians encountered in clinical practice
such as evaluation of bone and soft tissue infections and
evaluation of painful bone prosthesis.

The principle of bone scintigraphy, the differences betwe-
en three-phase scintigraphy and whole body bone scintig-
raphy, bone scintigraphy indications and other infection
imaging agents in nuclear medicine were described in de-
tail visually and theoretically. Ethics committee approval:
Prior to the study, Siit¢ii Imam Faculty of Medicine ethics
committee approval was obtained with the decision num-
ber 16 dated 28.12.2015.

Statistical Analysis: Data were statistically evaluated
using the Statistical Package for the SocialSciences soft
ware (IBM SPSS Statisticsfor Windows, Version 18.0.
IBM Corp., Chicago, IL, USA) Descriptive data were
summarized as number (n), percentage (%) and median
(minimum-maximum). In the comparison of dependent
groups of data, the paired t test was used. A value of p
<0.05 was considered statistically significant.

RESULTS

All of participants (n=16) were male and the median age
was 40 in this study. While the median working time as a
physician was 16 years (Minimum=7-Maximum=36), as
an orthopedics and traumatology physician was 9 (Mini-
mum=1-Maximum=30) (Table 1).

The number and percentage of correct answers of the cli-
nicians before and after education were compared on a qu-
estion-by-question basis (Table 2). The answer rate of 12
questions increased after education. There was a decrease
in the answer rate for 2 questions. The answer rate for a
question remained the same before and after education.

The mean correct answer of all physicians was compared
based on their characteristics before and after education.
Comparison of physicians’ correct answers based on their
characteristics before and after education was found sta-
tistically significant (p <0.05) (Table 3).
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Table 1. Demographic characteristics of the participants

Characteristics
(n=16)

Age*

Gender

Male

Female

Work place/Institution
University Hospital
Public Hospital

Private Hospital

Lenght of time in practice*

Time of practice as orthopedics and

traumatology physician

Total time of medical practice

n (%)

40 (min=32-max=60)

16 (100.0)

0 (0.0)

2(12.5)

10 (62.5)

4(25.0)

9 (min=1-max=30)

16 (min=7-max=36)

*Data are expressed as median (minimum — maximum)

Table 2. Correct answers of orthopedics and traumatology

physicians before and after education

Questions

1. General information about bone
scintigraphy

2. Bone scintigraphy indications

3. Imaging of bone and soft tissue
infection

4. Infection imaging agents

5. Acute osteomyelitis

6. Case report: Avascular necrosis
7. Trauma/fracture

8. Bone tumor

9. Case report: Stress fracture

10. Case report: Acute osteomyelitis

11. Case report: Evaluation of three
phase bone scintigraphy and Tc-99m
HMPAO labeled leukocyte scintigra-

phy images of foot

12. Septic arthritis

13. Juvenile rheumatoid arthritis

14. Case report: Aseptic loosening in

bone prosthesis

15. Case report: Bone tumor

Before
education
n (%)
9 (56.25)
10 (62.50)
3 (18.75)
4 (25.00)
12 (75.00)
6 (37.50)
5(31.25)
11 (68.75)
11 (68.75)

4 (25.00)

5(31.25)

3 (18.75)

7 (43.75)
12 (75.00)

9 (56.25)

After
education
n (%)
11 (68.75)
15 (93.75)
10 (62.50)
7 (43.75)
14 (87.50)
6 (37.50)
11 (68.75)
10 (62.50)
8 (50.00)

15 (93.75)

11 (68.75)

7 (43.75)

9 (56.25)
14 (87.50)

15 (93.75)

Table 3. Comparison of physicians’ correct answers based on
their characteristics before and after education

Before After
education education p
n (%) n (%)
All of physicians 6.9+3.0 10.1+2.8 0.0001
Physicians work less
Be =+ g
e Syer (=) 6.8+1.5 10.8+2.0 0.004
Physicians work more
o G (=) 7.0+3.9 9.5+3.3 0.004
Phsyicians age less
£ =+ o
than 40 years (n=5) 7.0+0.7 10.8+2.4 0.020
Phsyicians age more 6.9+3.7 9.843.0 0.007

than 41 years (n=11)

DISCUSSION

Clinicians need to have knowledge on diagnostic imaging
modalities such as direct graphy, computed tomography
(CT), magnetic resonance imaging (MRI) that provides
anatomical information for investigating musculoskeletal
pathologies to manage patient, effectively. Physicians can
augment their knowledge within time after graduation.
Considering the literature, this is the first education study
to evaluate the knowledge level of orthopedics and tra-
umatology physicians in the field of nuclear medicine.
There are a few studies investigating physicians’ know-
ledge levels about nuclear medicine in Turkey. In a study
conducted on this subject, nearly approximately 80% of
physicians stated that their level of knowledge on nuclear
medicine was not enough. The study showed that most of
the physicians were aware of nuclear medicine. However,
they were not educated about its use in clinical practice (3).

Dasgupta et al. reported that level of knowledge on nucle-
ar medicine was poor among junior doctors. It was shown
that the level of knowledge was significantly increased af-
ter education (4).

Isah et al. reported that physicians had low awareness
on nuclear medicine. Furthermore, knowledge of nuc-
lear medicine in clinical practice was poor based on this
cross-sectional study. The authors concluded that physici-
ans should be enighted thorugh lectures and seminar pre-
sentations to increase awareness on the role of nuclear
medicine in daily practice (5).

Orthopedics and traumatology physicians needed educati-
on in the field of nuclear medicine according to our study.
It was encouraging to note that the physicians gained the
enough level of knowledge with one hour education se-
minar. This suggests that higher level of proficiency might
be achieved by performing regular multidisciplinary me-
etings in routine orthopedics and traumatology practice.
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The level of knowledge of radiologists about nuclear medi-
cine was not enough according to a cross-sectional study
which was performed via an online google form. Physi-
cans’ attitudes should be augmented to support nuclear me-
dicine for better patient management.

Nuclear medicine is may not taught in medical schools.
Low awareness of nuclear medicine can be explained with
the small number of nuclear medicine centers or the absen-
ce of nuclear medicine departments according to this study
(6). However, authors reported that the level of knowledge
of nuclear medicine by Togolese doctors was enough (7).

An increase in the answering rate of questions was obser-
ved after education except three questions in our study.
This shows that education is useful. On the other hand,
response rate of sixth question remained the same. The
response rates of eighth and ninth questions were decre-
ased after education. Clinicians may not be familiar with
scintigraphic images of avascular necrosis, stress fracture
due to their circumstances. Furthermore, they may apply to
radiologic imaging methods for these disease rather than
nuclear medicine methods.

The disadvantage of our study is the low number of parti-
cipants. We believe that this study should be done in many
provinces and in many centers. It is thought that this me-
eting may be repeated in different cities to increase the
number of participants to generalize the results for a larger
population. However, generalizability of these results may
also be limited by the difficulty of arrenging these mee-
tings.

Conclusion

Orthopedics and traumatology physicians can obtain the
knowledge and experience related with routine imaging
methods such as direct graphy during education in
their own department. However, they may not have enou-
gh knowledge and experience about in the field of nuclear
medicine. If clinicans do not have basic nuclear medicine
knowledge, the diagnostic process may take longer, diffe-
rential diagnosis may be difficult. In addion, the disease
may become chronic and the treatment of disease can be
difficult. Therefore, it is necessary to review the know-
ledge of orthopedics and traumatology physicians about
the field of nuclear medicine that is acquired during resi-
dency training.

Furthermore, the value and importance of updating of
knowledge about in the field of nuclear medicine within
the scope of continuing education after graduation was un-
derstood.

Consequently, renewal of information in nuclear medicine
after graduation with continuing education programmes
should be emphasized.

Ethics Committee Approval: Siitgii imam Faculty of Medicine

ethics committee approval was obtained with the decision num-
ber 16 dated 28.12.2015.

Conflict of Interest: The authors declare no conflict of interest
in this study.

Financial Disclosure: No financial support was received from
any institution or organization for this study.

REFERENCES

1. Krumme JW, Lauer MF, Stowell JT, Beteselassie NM, Kotwal SY.
Bone scintigraphy: A review of technical aspects and applications
in orthopedic surgery. Orthopedics. 2019;42(1):14-24.

2. T.C. Saglik Bakanhig: Tipta Uzmanlhk Kurulu. https://tuk.saglik.gov.
tr/TR-84694/v-24-dokumanlari.html [Internet] [Son giincelleme tari-
hi: 11.09.2019;Erisim tarihi:24.09.2023].

3. Ustun F, Bakar C. Canakkale’deki hekimlerin Niikleer T1p konusun-
daki bilgi ve gortislerinin degerlendirmesi. STED. 2014;23(4):130-7.

4. Dasgupta DJ, Ryan PJ. Awareness and understanding of nuclear me-
dicine among junior doctors in a district general hospital setting: an
audit and personal experiences. Nucl Med Commun. 2010;31(12):
1004-7.

5. Isah AR, Abdulqadir I, Adamu H, Aliyu UM, Abubakar S,Yunu-
sa GH, et al. Knowledge and perception of the practice of nuclear
medicine among physicians in usmanu danfodiyo university teac-
hing hospital, sokoto. Journal of Radiation Medicine in the Tropics.
2022;3(2):45-9.

6. Adambounou K, Ahonyi KA, Houndetoungan GD, Ouedraogo H,
Ntimon B, Sodogas F, et al. Knowledge and perception of nuclear
medicine by radiologists in French-speaking sub-Saharan Africa.
Asia Ocean J Nucl Med Biol. 2022;10(1):68-77.

7. Adambounou K, Adjenou KV, Achy OB, Mossi KE, Gbande P, Adi-
go AMY. Knowledge and perception of nuclear medicine by Togole-
se physicians. Médecine Nucl. 2015;39:e15-20.

49



JAMER 2023;8(4):50-3

Journal of Anatolian Medical Research %
DOI:10.55694/jamer.1374159 [E '

ARASTIRMA MAKALEST/ RESEARCH ARTICLE

Timpanoplasti ve Timpanomastoidektomi; 5 Yilik Sonuclarimiz

Tympanoplasty and Tympanomastoidectomy; Our 5-year Results
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OZET

Amag: Arastirmanmn amact klinigimizde kronik otitis media (KOM) nedeniyle timpanoplasti ve timpanomastoidektomi uygulanan
hastalarda cerrahi sonuglarimizi greft basarisi ve odyolojik agidan giincel literatiive gore degerlendirmektir.

Gereg ve Yontemler: Kulak Burun Bogaz Klinigimizde Mayis 2018- Mayis 2023 tarihleri arasinda KOM nedeniyle genel anestezi
altinda timpanoplasti ve timpanomastoidektomi uygulanan 62 hasta ¢alismaya dahil edilmistir. Hastalarin preoperatif anamnez,
fizik muayene ve odyolojik degerlendirmeleriyle; postoperatif siirecteki isitme testleri ve zar muayeneleri retrospektif olarak yas ve
cinsiyet degiskenleri dahil edilerek istatistiki olarak degerlendirilmistir.

Bulgular: Hastalarin ortalama takip siiresi 9.9 aydir. Preoperatif ve postoperatif hava kemik araligi (HKA) degerlendirmesinde pos-
toperatif isitme sonu¢larinda istatistiksel olarak anlamli iyilesme saptanmistir (p<0.001). Greft basart oranimiz %91.9 bulunmustur.
Hastalarin %16 sinda isitmede diizelme saptanmanmugtir. %69.3 "iinde ise %20 °den daha yiiksek oranda HKA kazanci saptanmustir:
Yasa gore greft basarisi ve odyolojik degerlendirmede istatistiksel farklilik saptanmamistir. Kadin cinsiyette HKA kazanct erkek
cinsiyete gore daha yiiksek bulunmugstur (p=0.034).

Sonuc¢: Timpanoplasti kronik otit hastalarinda timpan membran perforasyonlarinin onarimi, komplikasyonlarin oniine gegilmesi,
isitmenin rekonstriikte edilebilmesi acisindan basarili ve siklikla uygulanan bir cerrahidir.

Anahtar Kelimeler: Greft basarisi, siipiiratif otitis media, timpanoplasti

ABSTRACT

Aim: The study aims to evaluate our surgical results in terms of graft success and audiology in patients who underwent tympanoplasty
and tympanomastoidectomy due to chronic otitis media (COM) in our clinic, according to the current literature.

Material and Methods: 62 patients who underwent tympanoplasty and tympanomastoidectomy under general anesthesia due to
COM in our Ear Nose and Throat Clinic between May 2018 and May 2023 were included in the study. With the preoperative
anamnesis, physical examination, and audiological evaluations of the patients;, Hearing tests and membrane examinations in the
postoperative period were evaluated retrospectively and statistically by including age and gender variables.

Results: The average follow-up period of the patients was 9.9 months. A statistically significant improvement in postoperative
hearing results was detected in the preoperative and postoperative air bone gap (ABG) evaluation (p<0.001). Our graft success rate
was found to be 91.9%. No improvement in hearing was detected in 16% of the patients. ABG gain greater than 20% was detected
in 69.3% of the patients. No statistical difference was detected in graft success and audiological evaluation according to age. ABG
gain was found to be higher in the female gender than in the male gender (p=0.034).

Conclusion: Tympanoplasty is a successful and frequently performed surgery in chronic otitis patients in terms of repairing tympanic
membrane perforations, preventing complications, and reconstructing hearing.

Keywords: Graft survival, suppurative otitis media, tympanoplasty

GIRIS

Timpanoplasti operasyonlarinin amaci hava alabilen, has-
taliktan temizlenmis, ses iletimi saglayabilen saglikli bir
orta kulak kavitesi ve mastoid olugturmaktir. timpono-
plasti i¢in bir ¢ok siniflama teknigi tanimlanmistir. Bunlar
basit miringoplastiden, kemikgik rekonstriiksiyonlarina
ve mastoidektomiyle birlikte yapilan prosediirlere kadar
genis bir spektrumdadir. Kronik Otitis media (KOM) cer-
rahisinde orta kulaktaki hastalig1 ortadan kaldirmak veya

ilerleyisini dnlemek, igitme mekanizmasini yeniden olus-
turmak, zar defektini kapatmak, kemikg¢ik zincir biitiinlii-
glinii saglamak ve komplikasyonlarin yonetimi amaclan-
maktadir.

Timpanoplasti tarihi Herman Schwartz’in 1873'te masto-
idektomi ameliyatinin endikasyonlarint ve prosediiriinii
tanimlayan bir makalesi ve sonrasinda 1873 yilinda Von
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Troltsch ve 1889'da Von Bergmann’in Schwartz'in basit
mastoidektomisini attik ve antrumu dahil ederek genis-
leten calismalariyla literatiirde yerini almistir. Attik ve
antrumun mastoidektomiye dahil edilmesi siipiiratif kulak
cerrahisinin basarisini artirmugtir (1,2). {lk gercek timpa-
noplasti 1878 yilinda Berthold tarafindan tiim membranin
dezepitelize edilip ¢ikarilmasinin ardindan cilt greftiyle
kapatilmasini igeren teknikle tamamlanmistir (3). Timpa-
noplasti operasyonlarini sistematik hala getiren devrimsel
degisim ise 1950'li yillarda Wullstein ve Zollner tarafin-
dan yapilan ¢alismalarla saglanmistir (4,5).

Greft materyali olarak ilk defa cilt kullanilmis ardindan
ven, periost, bukkal mukoza, dura mater, yag dokusu, bag
doku gibi materyaller kullanilmistir (6). Giiniimiizde daha
¢ok temporal kas fasyasi, perikondrium ve kartilaj kulla-
nilmaktadir. Primer timpanoplasti basarist %93-97'lere
kadar ¢ikabilmektedir (7).

Timpanoplastide greft basarisini etkileyen bir ¢ok faktor
mevcuttur. Cerrahi sonucu etkileyebilecek faktorler ara-
sinda hastanin yas1, perforasyonun boyutu ve yeri, ostaki
tiipii islevselligi, orta kulak mukozasinin durumu, greft
tipi, orta kulak akintis1 olmasi ve cerrahi deneyim sayi-
labilir (8).

Arastirmanin amaci klinigimizde KOM nedeniyle timpa-
noplasti ve timpanomastoidektomi uygulanan hastalarda
cerrahi sonuglarimizi greft basarist ve odyolojik agidan
yasa, cinsiyete ve giincel literatiire gore degerlendirmektir.

GEREC ve YONTEMLER

Kulak Burun Bogaz Klinigimizde Mayis 2018-Mayis
2023 tarihleri arasinda KOM nedeniyle genel anestezi
altinda timpanoplasti ve timpanomastoidektomi uygula-
nan hastalar retrospektif olarak belirlenmistir. Bu ¢aligma
Kayseri Sehir Hastanes Klinik Arastirmalar Etik Kurulu
tarafindan 22.08.2023/886 karar ile onaylanmistir.

Tiim hastalarin operasyon dncesi ayrintili anamnez, odyo-
lojik degerlendirme, endoskopik timpan membran muaye-
nesi kayit altina alinmistir. Tiim cerrahiler genel anestezi
altinda uygulanmis olup, retroaurikuler yaklasimla oto-
lojik mikroskop yardimiyla yapilmistir. Tiim hastalarda
Palva flebi elevasyonu sonrasi disg kulak yoluna yapilan
insizyonla timpanomeatal flep eleve edilmistir. Timpan
membrandaki perforasyon kenarlart dezepitelize edilmis-
tir. Greft olarak temporal fasya grefti veya konkal, tragal
kartilaj kullanilmistir. Greftler over underlay serilmistir.

Postoperatif hastalar 1. hafta, 1. ay, 6. ay ve 12. ay kontrol-
lerinin ardindan yillik kontrollere ¢agirilmustir. 1. aydan
itibaren tiim kontrollerde endoskopik zar muayenesi ve
odyolojik degerlendirme yapilmis ve kayit altina alinmis-
tir. Saf ses odyometri incelemeleri klinik odyometri cihaz
ile giiriiltii seviyesinin 30 dB gegmedigi sessiz kabinlerde
yapilmistir. Olgiimler 25-8000 Hz frekanslari arasini kap-
sayacak bi¢imde yapilmistir. Degerlendirmede 500-4000

Hz arasi frekans degerleri esas alinmistir. Hastalarin odyo-
lojik sonuglarindan preoperatif hava kemik araligi (HKA)
ve postoperatif HKA hesaplamistir. Bunlarin arasindaki
degisim fark ve yiizdelik olarak kaydedilmistir.

Canal Wall Down timpanomastoidektomiler, Radikal tim-
panoplastiler ¢aligma dig1 birakilmistir. Kalan hastalardan
takiplerine diizenli devam edenlerin retrospektif olarak
ameliyat notlar1 preoperatif muayenesi, odyolojik tetkik-
leri degerlendirilmistir.

Istatistiksel Analiz; icin SPSS (Statistical Package for
the Social Sciences) for Windows 26.0 package (IBM,
Armonk, New York) programi kullanildi. Hasta sayilar
calisma Oncesi retrospektif olarak hasta verileri taranma-
sinin ardindan 6n ¢alisma ile belirlendi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel metodlar (fre-
kans, yiizde, ortalama, standart sapma) degerlendirilerek
hasta dagilimi tanimlayicr istatistikler incelendi. Normal
dagilimin incelenmesi i¢in Kolmogorov-Smirnov ve Sha-
piro Wilk dagilim testi kullanildi. Bu testlerle verilerin
normal dagilim olan degiskenlerde parametrik testler nor-
mal dagilim olmayan degiskenlerde ise non parametrik
testler uygulandi. Preoperatif, postoperatif odyolojik test-
lerin degerlendirilmesi i¢in non-parametrik oldugundan
Related-Samples Wilcoxon Signed Rank testi uygulandi.
Cinsiyete gore HKA kazang yiizdeleri non parametrik ol-
dugundan dolayr Mann-Whitney U testi uygulandi. Tim
parametreler i¢in p<0.05 anlamli deger olarak kabul edil-
di.

BULGULAR

5 yillik siirecte klinigimizde opere edilen toplam 62 hasta
calismaya dahil edilmistir (Sekil 1). Hastalarimizin yas or-
talamasi 35.29°dur. Bu hastalarin 24’1 erkek 38’1 kadindir.
Kadinlarin yag ortalamasi 35.16 iken erkeklerin 35.50°dir
(Tablo 1).

Cerrahi olarak 20 hastaya tip I timpanoplasti uygulanir-
ken, 22 hastaya tip Il timpanoplasti, 19 hastaya timpano-
mastoidektomi, 1 hastaya ise endoskopik tip I timpano-
plasti uygulanmistir.

Cinsiyet

M Erkek
W Kadin

Sekil 1. Cinsiyet dagilimi
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Tablo 1. Demografik veriler ve tanimlayici istatistikler

Deger Veri
Min - Mak 10-68
Yas
Ort + ss 35.29- 13.74
Kadin 38 (%61.3)
Cinsiyet
Erkek 24 (%38.7)
Min - Mak 4-50
Preoperatif HKA (dB)
Ort + ss 31.05+11.58
Min - Mak 4-39
Postoperatif HKA (dB)
Ort + ss 20.74+ 8.84
Min - Mak 0-40
HKA kazanci (dB)
Ort + ss 11.95+10.42
Preoperatif postoperatif HKA Min - Mak % 0-90
kazang ylizdesi Ortss  %33.71425.48
Intakt 57 (%91.9)
Postoperatif greft zar
Perfore 5 (%8.1)

*Descriptive statistics HKA: Hava kemik araligi

5 hasta revizyon vaka iken bunlarin 2’si tip [ timpanoplas-
tiye, 3’1 ise timpanomastoidektomi grubuna dahildir. Has-
talarimizin 19’una kartilaj greft uygulanirken, 10 hastaya
hem kartilaj hem fasya kullanilmigtir. 33 hastada ise fasya
grefti tercih edilmistir. Genel greft bagsarimiz %91.94”diir
(Sekil 2).

Hastalar 1,3,6,12. aylarda postoperatif kontrole ¢agiriimig
olup calismaya dahil edilen kontrol isitme testleri ortala-
ma 9.9 ayda yapilmistir. Elimizdeki isitme testi verileri 2
ay ile 36 ay arasinda degismektedir.

Preoperatif ve postoperatif isitme testi sonuglarindan HKA
hesaplanmistir. Preoperatif ve postoperatif HKA degerle-
rinin istatistiksel analizi tablodadir (Tablo 2). Postoperatif
donemde ortalama ve ortanca HKA degerleri arasinda is-
tatistiksel olarak anlamli fark vardir (p<0.01).

Mintakt
W perfore

Sekil 2. Postoperatif greft zar sonuglari

Tablo 2. Preoperatif ve postoperatif hava kemik aralig1

Median p
Preoperatif HKA 32.50
<0.001

Postoperatif HKA 22.00

*Related-Samples Wilcoxon Signed Rank Test HKA: Hava kemik araligi

Tablo 3. Cinsiyete gore HKA kazang yiizdesi
Kadin Erkek P
HKA k
e %38.7 %254 0.034

yiizdesi

*Independent-Samples Mann-Whitney U Test HKA: Hava kemik aralig

Yasa gore isitme testi sonuglarinda korelasyon testlerin-
de istatistiksel olarak anlamli farklilik saptanmamistir
(p=0.87). Cinsiyete gore isitme sonuglari degerlendiril-
diginde preoperatif ve postoperatif HKA kiyaslandiginda
kazang yiizdesi olarak kadin hastalarda istatistiksel olarak
anlaml1 daha yiiksek basari elde edilmistir.

TARTISMA

Timpanoplasti ameliyatlart KOM ve komplikasyonlarini
tedavi etmek amagli uygulanan cerrahi prosediirlerdir.
Amag perforasyonu onartlmig saglikli bir kulak zar1 ve ha-
valanabilen bir orta kulak ve mastoid kavitesi saglayarak
iletimi saglayan bir kemikg¢ik zincir rekonstriiksiyonunu
saglamaktir. 3 aydan uzun siireli KOM ile ilgili sikayetleri
olan hastalarda endikasyonunu degerlendirmek gereklidir.

Timpanoplasti basaris1 konusunda ve en 1iyi cerrahi teknik
acisindan literatlirde farkli yaklagimlar mevcuttur. Basari
i¢in en sik degerlendirmeye alinan Slgiitler greft entegras-
yonu, orta kulak havalanmasi, kronik otitin kontrol altina
almmasi ve isitme sonuglaridir (9).

Greft basaristyla ilgili literatiirde ¢ok ¢esitli sonuglar var-
dir. Literatiirde greft basart orani ¢esitli greft materyalle-
riyle %64 ile %100 arasinda degismektedir (10).

Greft basarisin1 bir ¢ok faktor etkilemektedir. Hastanin
yasi, perforasyon boyutu, santral veya marjinal perforas-
yon olmasi, Ostaki tiip fonksiyonlari, greft tipi, orta kulak
akintisi cerrahi sonucu etkilemektedir (8). Ayrica cerrahin
tecriibesi de dnemli bir faktor olup asistan egitiminin ol-
dugu egitim kliniklerinde de basar1 diisebilmektedir.

Fukuchi ve ark. (11) ve Vartianen ve ark. (12) tarafindan
yapilan ¢aligmalarda greft basarisi sirastyla %65 ve %78
bulunmustur. Basarinin nispeten diisiik olmasi egitim kli-
nigi olmalar1 kaynakli olabilecegi degerlendirilmistir.

Bizim c¢aligmamizda greft basart oranimiz %91.9 olup
egitim klinigi olmamiza ragmen yiiksek basart orant muh-
temelen diizenli isleyen bir sistemde hastalarin ameliyat
olmasi, preoperatif degerlendirmelerin ve postoperatif
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muayenelerin siki sikiya takip edilmesi ve cerrahinin ala-
ninda deneyimli bir uzman tarafindan yapilmasi veya uz-
man kontrolil altinda yapilmasi kaynakli olabilir.

Timpanoplasti operasyonundaki bir diger amag isitmenin
rekonstriikte edilmesidir. Bunun i¢in zar onarimi disinda
orta kulaktaki patolojinin tedavi edilmesi ve kemikgikler-
de malpozisyon veya defekt varsa uygun sekilde onarimi
gereklidir. Bizim calismamizda caligmaya dahil ettigimiz
hastalar tip I timpanoplastiden, kemik¢ik zincir rekons-
triiksiyonlarina, kolesteatom cerrahilerine, torp, porp kul-
lanilan hastalar da dahil olmak {izere genis bir spektrum-
dadir.

Isitmenin degerlendirilmesi amagh preoperatif ve posto-
peratif odyolojik degerlendirme ve hava kemik araligimin
degisimi 6nemlidir. Bu da timpanoplastinin fonksiyonel
basarisi i¢in ¢ok onemlidir.

Gongalves ve ark. Tarafindan 2021 yilinda pediatrik has-
talarda tip I timpanoplasti uygulanan bir ¢alismada 6. ay
kontroliinde greft intakt olan hastalar1 anatomik basari, 3.
aydan sonra yapilan saf ses odyometri isleminde 20 dB
alt1 sonug¢ elde edilmesini fonksiyonel basar1 kriteri ola-
rak degerlendirmislerdir. Anatomik basari oranint %81.3
fonksiyonel basari oranini ise %87.3 olarak bulmuslardir

(13).

Bizim ¢alismamizda hasta grubu timpanoplasti ve timpa-
nomastoidektomiler ve kemikgik rekonstriiksiyonu uy-
gulanan hastalar da dahil olmak iizere daha heterojen bir
gruptur. Preoperatif, postoperatif ortalama HKA kazanci-
miz 11.95 olup kazang ylizdemiz %33.7’dir. 10 hastanin
isitme sonuglarinda herhangi bir iyilesme saglanamamis-
ken, 52 hastada daha iyi isitme sonuglari elde edilmistir.
Preoperatif ve postoperatif isitme sonuglarimizi kiyasla-
yan incelemede preoperatif ve postoperatif median HKA
sirastyla 32.50 ve 22 olup istatistiksel olarak anlamli fark
vardir (p<0.001).

Hastalarimizin yaglar1 10 ile 68 arasinda degismekle bir-
likte yas ile isitme sonuglar1 ve greft basarisi arasinda
istatistiksel olarak anlamli bir farklilik veya korelasyon
saptanmamistir. Bu calismaya dahil edilen hasta sayisinin
azlig1 ve popiilasyonun heterojenligi kaynakli olabilir.
Kadm popiilasyonda erkeklere gore HKA kazang yiizde-
leri sirastyla %38.7 ve %25.4 saptanmis olup bu sonuglar
arasinda istatistiksel olarak anlamli farklilik saptanmigtir
(p=0.03).

Kontrollerine diizenli gelen sinirli sayida hastalarla yapi-
lan bu ¢aligmada %91.9 oraninda greft basarisi gozledik.
Bunu egitim klinigi olmamiza ragmen literatiirle uyumlu
yiiksek bir basari1 oldugunu degerlendirdik. Fonksiyonel
sonuglarimizda ise hastalarimizin %16’°sinda herhangi bir
isitmede diizelme olmadi. Hastalarin %69.3’tinde ise %20
’den daha yiiksek oranda HKA kazang yiizdesi elde ettik.

Bu sonuglarin tip I timpanoplastiden, kolesteatomlu tim-
panomastoidektomilere kadar genis bir sprektrumda olan
hastalarin heterojenligi, asistan ve uzman hekimler dahil
olmak tizere farkli cerrahlar tarafindan operasyonlarin
gerceklestirilmesine bagl olabilecegini degerlendirdik.

Sonug¢

Timpanoplasti kronik otit hastalarinda timpan membran
perforasyonlarinin onarimi, komplikasyonlarin 6niine ge-
c¢ilmesi, isitmenin rekonstriikte edilebilmesi i¢in dnerdigi-
miz ve siklikla uyguladigimiz bir cerrahidir.

Etik Kurul Onay1: Bu ¢aligma Kayseri Sehir Hastanesi Klinik
Arastirmalar Etik Kurulu tarafindan 22.08.2023/886 karar ile
onaylanmistir.

Cikar Catismasi: Bu ¢alismada yazarlar ¢ikar ¢atigmasi bildir-
memektedir.

Finansal Destek: Bu ¢alisma i¢in herhangi bir kurum ya da ku-
rulustan finansal destek alinmamustir.
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MPS’de SPECT/BT ve EKG-Gated ile Ateniiasyon Diizeltmeli Goriintiilerin Eklenmesi Hangi Hasta Grubu i¢in
Faydahdir?
Adding Attenuation Corrected Images with SPECT/CT and ECG-Gated in MP1 is Usefull for Which Group of Patient?
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OZET

Amag: Miyokard perfiizyon sintigrafisinde (MPS), meme dokusu ateniiasyonu ve diyafragma atentiasyonu gibi yanhs pozitiflige
neden olan ¢ok sayida neden vardw. Calismamizda MPS de rest goriintiilemeye ¢agirmada, Tek foton komputerize tomografi/Bilgi-
sayarli tomografi (SPECT/BT) ve elektrokardiyografi (EKG) gated Tek foton komputerize tomografi (SPECT) yi etkileyen faktorlerin
katkisint arastirmak istedik.

Gereg ve Yontemler: Subat 2012 ve Mayis 2013 tarihleri arasinda MPS SPECT/BT yapilan ve normal ¢alisma olarak yorumlanan
258 hasta ¢alismaya dahil edildi. Stres ateniiasyon diizeltmeli (AD), ateniiasyon diizeltmeli olmayan (NAD) ve EKG-gated SPECT
goriintiileri ayrt ayrt analiz edildi ve rest MPS gerekip gerekmedigine karar verildi. Ayrica rest gerekliligi ile viicut kitle indeksi
(VKI), yas ve cinsiyet arasindaki iliski degerlendirildi.

Bulgular: NAD MPS goriintiileri tek basina degerlendirildiginde, 258 hastamin 127 sinde (%49.2) rest MPS ihtiyact oldugu sap-
tandi. MPS goriintiileri SPECT/BT ile yapilan AD ile yorumladigimizda bu oran %11.2 ye diistii. SPECT/BT ye EKG-gated SPECT
goriintiileri eklendiginde bu oranin %6.6 'ya diismekte oldugu ve bu goriintiilerin VKI<35kg/m? olan hasta grubunda en biiyiik katkiy:
sagladigi goriildii.

Sonug: SPECT/BT ile yapilan AD ve EKG-Gated ile MPS nin ézellikle VKI<35 kg/m? olan hastalar icin faydal olacagini diisiinii-
yoruz.

Anahtar Kelimeler: Ateniiasyon diizeltme, miyokard perfiizyon sintigrafisi, SPECT/BT

ABSTRACT

Aim: There are large number of reasons which causes false positivity in myocardial perfusion imaging (MPI) as breast tissue and
diaphragm attenuation. In our study, we want to investigate that the factors which affect MPI rest recall, single photon emission
computerized tomography/computerized tomography (SPECT/CT) and electrocardiography ECG-Gated SPECT's contribution.
Material and Methods: Between February 2012 and May 2013, 258 patient included the study who have done MPI SPECT/CT and
interpreted as normal study. The attenuation corrected (AC), non-attenuation-corrected (NAC) and ECG-Gated SPECT images were
analyzed separately and decided to rest MPI need or not. The relationship between body mass index (BMI), age and gender were
evaluated.

Results: When the NAC MPI images are evaluated alone, in 127 of 258 patient (49.2%) was found that they need rest MPI. When
we interpret AC images with SPECT/CT, this ratio fell down to 11.2%. When ECG-gated SPECT images added to AC with SPECT/
CT, this ratio decreases to 6.6% and these images provides the greatest contribution to the group of patients whose BMI <35kg/m>.
Conclusion: We think that AC MPI with SPECT/CT and EKG -gated can be done especially for patients with BMI<35 kg/m>.

Keywords: Attenuation correction, myocardial perfusion imaging, SPECT/CT

GIRIS

Miyokard perfiizyon sintigrafisi (MPS), koroner arter has-
talig1 (KAH) riskinin degerlendirilmesi i¢in iyi bilinen bir
tan1 yontemidir (1). Bununla birlikte, ¢alismanin kullani-
labilirligini sinirlayabilecek gesitli potansiyel tuzaklar ve
artefaktlar mevcuttur (2). Fotonlarin hasta viicudu tarafin-
dan zayiflatilmas1 (ateniiasyon), MPS'deki en yaygin arte-
faktlardan biridir (2). Konvansiyonel SPECT goriintiile-

menin 6zgilligi, 6zellikle meme dokusu ve diyafragma
ateniiasyonu artefaktlart nedeniyle suboptimal kalmistir
(3). Bu nedenle ateniiasyon diizeltmesi i¢in birgok teknik
gelistirilmistir. Ik zamanlarda ateniiasyon artefaktlarini
onlemeye ¢alismak i¢in ek diizlemsel goriintiiler kullanil-
mistir (4). Daha sonra EKG-gated MPS gilindeme gelmis-
tir (5).
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Giliniimiizde transmisyon kaynagi veya bilgisayarli to-
mografi (BT) ile ateniiasyon diizeltmesi (AD) yapabilen
cihazlar mevcuttur.

Hibrid kardiyak SPECT/BT ile MPS, se¢ilmis hasta grup-
larinda kardiyak hastaligin anatomik ve fonksiyonel yon-
lerinin birlikte degerlendirilmesine olanak saglar (6). AD
goriintiileme, miyokardiyal perfiizyon SPECT goriintii-
leme tekniginin tanisal degerini artirir, yorumlanmasini
kolaylastirir, yanlis pozitif ve siipheli sonuglarin sayisini
azaltir (7). Bu nedenle SPECT/BT, MPS'deki ateniiasyon
artefaktlarini azaltmak i¢in birgok merkezde kullanilmak-
tadr.

EKG-gated SPECT MPS, fonksiyonel miyokardiyal go-
rintiilemenin gelisiminde, ileriye dogru biiyiik bir adim
temsil etmektedir (8). Ayrica EKG-gated SPECT MPS,
yaygin kullanilabilirlige sahiptir, uygun maliyetlidir ve
radyasyon agisindan giivenlidir. Duvar kalinlagmasi-
n1 saptayarak ateniiasyonu dogrulamak i¢in EKG-gated
SPECT" kullanabiliriz.

MPS bir giin veya iki giin protokolil ile yapilabilmektedir.
Iki giin protokoliinde stres ve rest goriintiileri farkli giin-
lerde elde edilir. Stres ¢aligmasi tamamen normalse, rest
calismasina gerek yoktur. Sadece stres MPS goriintiileri,
gereksiz rest MPS'yi azaltir, zamandan tasarruf saglar ve
hastaya verilen radyasyon dozunu azaltabilir. Bu neden-
le ateniiasyon artefaktlar1 nedeniyle siklikla rest MPS'ye
ihtiya¢ duyariz. SPECT/BT ve EKG-gated ¢alisma ile ate-
nliasyonu diizeltirsek gereksiz rest MPS'den kagiabiliriz.
Bu calismanin amaci, BT ve EKG-gated ile ateniiasyon
diizeltmenin, KAH olmayan hasta grubunda gereksiz rest
MPS’yi azaltabilecegini gostermek ve bu tekniklerin han-
gi hasta grubunda faydali oldugunu arastirmaktir.

GEREC ve YONTEMLER

Hasta Secimi

Bu ¢alismada, Subat 2012 ile May1s 2013 tarihleri arasin-
da Ankara Numune Egitim ve Arastirma Hastanesi Niikle-
er Tip Klinigi'nde, iki giin protokolii ile stres ve rest MPS
EKG-gated SPECT/BT yapilan 258 hasta incelendi. Dahil
edilme kriterleri; diisiik on test riskine sahip olmak
ve goriintiilerin normal MPS seklinde yorumlanmasidir.
Hasta sec¢imi i¢in diglama kriterleri: EKG'de KAH igin
spesifik bulgulara sahip olmak (6rnegin patolojik Q dal-
galari), ekokardiyografide izlenen sol ventrikiil segmental
duvar hareketi anormallikleri, bypass cerrahisi dykiisi,
miyokard enfarktiisii, kalp nakli ve orta-siddetli kalp ka-
pak hastalig1 dykiistidiir. Tiim hastalar Eyliil 2013'e kadar
(1643 ay) takip edilmis ve akut koroner sendrom (AKS)
agisindan izlenmistir. Takip sirasinda higbir hastada AKS
goriilmemistir.

Yaglar1 23 ile 80 arasinda degisen 258 hastanin yas or-
talamast 54+10'dur. Hastalarin %61.6's1 (n=159) kadin,
%38.4'0 (n=99) erkektir. Tiim hastalarin viicut kitle in-

deksi (VKI) hesaplanmis ve tabloda gosterilmistir (Tablo
1). Hastalar VKi’ne gére alt1 gruba ayrilmistir. Zayif hasta
sayisi (ilk grup) istatistiksel analiz i¢in ¢ok az oldugundan
dolay1 bu grup ¢alismamiza dahil edilmedi.

Tablo 1. Viicut kitle indeksi gruplar1

Grup VKi n=258 %

Zayf <18.5kg/m? 1 0.4
Normal 18.5-24.9 kg/m? 48 18.6
Fazla kilolu 25-29.9 kg/m? 63 24.4
Obez 30-34.9 kg/m? 73 28.3
II. derecede obez 35-44.9 kg/m? 40 15.5
I11. derecede morbid obez Over 45 kg/m? 33 12.8

VKi: Viicut Kitle Indeksi

Goriintiilleme Protokolii

MPS ¢alismalart iki giin protokolii (Stres-rest Gated SPE-
CT/BT) ile gergeklestirilmistir. Hastalara stres goriintiile-
me i¢in fiziksel egzersiz veya farmakolojik stres yapilmis-
tir. Farmakolojik streste hastaya adenozin 6 dakika siireyle
inflize edilerek 4. dakikada hastaya radyoaktif madde en-
jeksiyonu yapilmistir. Diger tiim hastalar Bruce protoko-
1t ile kosu bandinda egzersiz yaparak strese sokulmustur.
Hasta maksimum kalp hizinin (220-yas) %85’ine ulasti-
ginda Tc 99m MIBI enjekte edilmistir.

Stres ve rest goriintiileri 555-740 Megabekquerel (MBq)
esdegeri 15-20 milicurie (mCi) Tecnetium 99m (Tc 99m)
metoksiizobutilizonitril (MIBI) enjeksiyonundan yaklasik
45 dakika sonra baglatilmistir.

Goriintiilleme Teknigi

MPS SPECT/BT goriintiilemesi i¢in, diisiik enerjili yiiksek
¢Oziiniirliikli kolimatdrlii (LEHR) GE Infinia Hawkeye 4
marka SPECT/BT cihaz1 L modunda kullanildi. Goriintii-
ler supin pozisyonda 45° sag anterior oblikten baslayarak
sol posterior oblik aciya kadar elde edildi. Hastaya EKG
elektrotlar1 baglanarak EKG-gated ile SPECT goriintiile-
me elde edildi. SPECT goriintiilemesinden hemen sonra
AD i¢in kullanilan BT ¢ekildi. Tiim stres ve rest EKG-ga-
ted SPECT verileri 64x64 matriks, 30 saniyelik 32 projek-
siyon, 140 keV + -10 kullanilarak elde edildi. Diisiik doz
BT goriintiilemesi 140 kV, 1.0 mAs, 5 mm kesit kalinli-
ginda alindi. Ateniiasyon haritast BT goriintiilerinden bil-
gisayar programi tarafindan otomatik olarak olugturuldu.

Goriintiilerin Yeniden Yapilandirilmasi

Proses islemi, Xeleris is istasyonunda QGS / QPS progra-
mi, Butterworth filtre (kritik frekans 0.35:gii¢ 10), OSEM/
MLEM rekonstriiksiyon tip I (iterasyon 2, subset 10) ile
yapilmuistir.

AD ig¢in mediastinal pencere kullanildi ve sol ventrikiil
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aktivitesinin kalp tlizerinde olup olmadig1 ve akcigerlerin
i¢ine dogru uzanmadigi kontrol edilmistir. Ham verilerden
kisa eksen, yatay uzun eksen ve dikey uzun eksen kesitleri
olusturulmustur.

Goriintii Yorumlama

MPS goriintiileri iki deneyimli niikleer tip uzmani tarafin-
dan gorsel olarak semikantitatif bir yontem uygulanarak
analiz edildi. Anlasmazlik olmast halinde bu goriintiiler
figiincii bir niikleer tip hekimine damgilds. ilk olarak NAD
stres MPS incelendi ve rest ¢aligmasina gerek olup olma-
digina karar verildi. ikinci olarak AD gbriintiilerini BT ve
EKG-gated goriintiileri ile semi kantitatif ve duvar kalin-
lasmasimin gorsel analizi ile degerlendirildi. EKG-gated
goriintiler QPS/QGS yazilimi (Cedars-Sinai Medical
Center) ile analiz edildi. Son olarak AD ve EKG-gated
goriintiiler birlikte yorumlandi ve rest ¢alismasi gerekip
gerekmedigi hakkinda yorum yapildi.

Istatistiksel Analiz

Veri analizi SPSS for Windows 11.5 paket programi kul-
lanilarak gerceklestirilmistir. Stirekli ve kesikli sayisal
degiskenlerin dagiliminin normale yakmligi Kolmogo-
rov-Smirnov testi ile arastirtlmistir. Siirekli ve kesikli sa-
yisal degiskenler i¢in tanimlayic istatistikler ortalama +
standart sapma seklinde, kategorik degiskenler ise gbzlem
say1s1 ve (%) seklinde gosterilmistir.

Gruplar arasinda yas ve VKI agisindan farkin anlamlilig:
Student's t testi ile Mann-Whitney U testi ile incelenmistir.
Nominal degiskenler Pearson Ki-kare veya olabilirlik oran
testi ile degerlendirilmistir. NAD goriintiileri sirasiyla, AD
ve AD + EKG-gated goriintiileri McNemar testleri ile rest
calismasina ihtiya¢ duyma oranlarinin anlamli farklihig
acisindan incelenmistir.

Gruplar arasinda yas, cinsiyet ve VK1 ile birlikte cevresel
etkileri ayirt etmek icin ¢ok degiskenli lojistik regresyon
analizi belirlendi. Her bir degiskenin odds orani ve %95
giiven araliklar1 hesaplanmistir.

p degerinin <0.05 olmasi istatistiksel olarak anlamli kabul
edildi.

BULGULAR

MPS’de izlenen yaygin artefaktlardan biri olan erkeklerde
diafragma ateniiasyonunun (Resim 1), kadinlarda meme
dokusu atentiasyonunun (Resim 2) BT ile yapilan AD ile
diizeltilebildigi goriildii.

Caligmamizda sadece NAD goriintiilerini yorumladigi-
mizda rest ¢alismasina ¢agrilma orani %49.2'dir. AD g6-
rintiilerini inceledigimizde bu oran %11.2 olarak tespit
edilmistir. NAD+EKG-gated goriintiilerini birlikte deger-
lendirirsek bu oran %29.8 olmaktadir. AD ve EKG-gated
goriintiilerinin her ikisini de yorumlamak i¢in kullanirsak,
rest ¢aligmasina ¢agirilma orani %6.6 olarak bulunmustur.

$B35D0D>»
ANANAa

A A ATAL

*Ust sirada NAD MPS kesitlerinde inferior duvarda izlenen hipoperfiize
gortiniimiin, alt sirada izlenen AD MPS kesitlerinde diizeldigi izlenmis olup bu
goriiniim diafragma ateniiasyonu ile uyumlu olarak degerlendirilmistir.
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Resim 1. Erkek hastada inferior duvarda diafragma ateniiasyonu
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*Ust sirada NAD MPS kesitlerinde anterior duvarda izlenen hipoperfiize
goriiniimiin, alt sirada izlenen AD MPS kesitlerinde diizeldigi izlenmis olup bu
goriiniim meme dokusu ateniiasyonu ile uyumlu olarak degerlendirilmistir.

Resim 2. Bayan hastada anterior duvarda meme dokusu at-
eniiasyonu

Bu sonuglar Tablo 2'de gosterilmistir.
Tablo 2. Rest MPS Gereksinimi

MPS n=258 %

NAD 127 49.2
AD 29 11.2
NAD+EKG-gated 77 29.8
AD+EKG-gated 17 6.6

MPS: Miyokard perfiizyon sintigrafisi NAD: Ateniiasyon diizeltmeli olmayan

AD: Ateniiasyon diizelimeli

Ayrica VKI, cinsiyet ve yas gibi parametrelerin AD, NA-
D+gated, AD+gated MPS gorintiileri ile rest calisma-
st gerekliligi ile iliskili olup olmadigimi arastirdik. AD
MPS’nin 6zellikle VKI<35 kg/m? (ortalama 31+6) olan
hastalarda daha yararli oldugunu bulduk (Tablo 3).

Ek olarak hastalarin yas ve cinsiyet gibi diger 6zellikleri
de rest MPS ihtiyact agisindan degerlendirildi. Bunlar ile
rest ¢alismasi gerekliligi arasinda herhangi bir iligki bulamadik.
Calismamizda EKG-gated MPS’nin 6zellikle kadin hasta-
larda rest MPS gereksinimini azalttig1 tespit edilmis olup
(Tablo 4) bu durum istatistiksel olarak anlamli bulunmustur.
Ancak yas, cinsiyet, BMI ve TC gibi diger parametreler
rest MPS gerekliligi ile iliskili degildir.
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Tablo 3. Rest MPS gereksinimi ile AD MPS ve VKI arasindaki
iliski

. AD ile rest MPS AD ile rest MPS
VKI Grup gereksinimi olmayan gereksinimi olan
hastalar hastalar
2. grup 47 hasta (%20.5) 2 hasta (%6.9)
3. grup 59 hasta (%25.8) 4 hasta (%13.8)
4. grup 66 hasta (%28.8) 7 hasta (%24.1)
5. grup 30 hasta (%13.1) 10 hasta (%34.5)
6. grup 27 hasta (%11.8) 6 hasta (%20.7)
Toplam 229 hasta 29 hasta

VKI: Viicut kitle endeksi AD: Ateniiasyon diizeltmeli MPS: Miyokard perfiizyon sintigrafisi

Tablo 4. Rest MPS gereksinimi ile EKG-gated MPS ve Cinsiyet
arasindaki iligki

EKG-gated ile rest .EKG-gated
e g g ile rest MPS
Cinsiyet =~ MPS gereksinimi s Toplam
gereksinimi olan
olmayan hastalar
hastalar

Erkek 52 hasta (%28.7) 47 hasta (%61) 99 (%38.4)
Kadin 129 hasta (%71.3) 30 hasta (%39) 159 (%61.6)
Toplam 18 hasta 77 hasta 258 (%100)

MPS: Miyokard perfiizyon sintigrafisi

AD MPS ve AD+EKG-gated MPS goriintiilerine birlikte
baktigimizda benzer sonuglar elde edilmistir. VKI ortala-
ma 3146 olmasi rest MPS gerekliligi ile iliskilidir (Tablo
5). Yas ve cinsiyet ile rest gerekliligi arasinda istatistiksel
olarak anlamli bir iligki bulunmamistir.

Tablo 5. Rest MPS gereksinimi ile AD EKG-gated MPS ve VKI
arasindaki iliski

AD EKG-gated ile rest AD EKG-gated ile rest

VKi Grup MPS gereksinimi MPS gereksinimi olan
olmayan hastalar hastalar

2. grup 47 hasta (%19.5) 2 hasta (%11.8)

3.grup 61 hasta (%25.3) 2 hasta (%11.8)

4. grup 72 hasta (%29.9) 1 hasta (%5.9)

5. grup 32 hasta (%13.3) 8 hasta (%47.1)

6. grup 29 hasta (%12.0) 4 hasta (%23.5)

Toplam 241 hasta 17 hasta

VKI: Viicut kitle endeksi AD: Ateniiasyon diizeltmeli MPS: Miyokard perfiizyon sintigrafisi

TARTISMA

MPS SPECT, bilinen veya siiphelenilen KAH'in degerlen-
dirilmesi i¢in iyi bilinen bir yontemdir ve bir¢ok ¢alisma
SPECT MPS'in giiglii prognostik degerini gostermis-
tir (9). Fotonlarin hasta viicudu tarafindan ateniiasyonu
MPS'deki en yaygin artefaktlardan birinden sorumludur
ve yumusak doku ateniiasyonu calismanin sensitivitesini
azaltir. Yillar igerisinde cesitli teknikler deneyimlenmistir.
Genellikle ateniiasyon artefaktlarmin Tc-99m radyofar-
masotikleri ile MPS yapildiginda talyum-201'e (TL-201)
gore daha az goriildiigii kabul edilir (3). Prone goriintiile-
me, ek maliyet olmaksizin daha dogru sintigrafik yorum-

lar saglar, ucuzdur ve hastaya fazladan radyasyon vermez
(10). Ancak prone goriintiileme biiyiik meme dokusuna
sahip kadinlar ve obez hastalar i¢in uygun degildir (11).
MPS ile ateniiasyon diizeltmesi yapildiginda KAH tespi-
ti i¢in tanisal dogrulukta (daha yiiksek 6zgiilliikk yoluyla)
bir artis oldugunu bildirmistir (6). Bu nedenle Amerikan
Kardiyoloji Dernegi AD MPS c¢alismalarint dnermekte-
dir. Yine de MPS raporlanirken hem AD hem de NAD
calismalart degerlendirilmelidir (12). Bir¢ok ateniiasyon
diizeltme yontemi vardir. EKG-gated bunlardan biridir ve
EKG-gated AD i¢in 6nemli bir role sahiptir. Nekrotik mi-
yokardin normal sekilde hareket etmesi veya kalinlagma-
st beklenmediginden, EKG-gated ¢ekimi, yumusak doku
ateniiasyonunu gergek perfiizyon defektlerinden ayirt ede-
bilir ve ek fonksiyonel bilgi saglar (13). Sabit bir perfiiz-
yon defektinde normal duvar hareketinin varlig1 genellikle
atenliasyon artefakti ile uyumludur; ancak kiigiik skarlar
veya nontransmural enfarktlarda benzer goriiniim olabilir
(14). EKG-gated SPECT'in MPS 6zgiilliigiinii ve dogrulu-
gunu artirabilecegini sdyleyen ¢aligmalar vardir (15).

Calismamizda, KAH olmayan hasta grubunda NAD, AD,
EKG-gated+NAD, EKG-gated+AD gorintiileri kullanil-
diginda rest MPS ihtiyact olup olmadigini arastirdik. AD
ve EKG-gated goriintiilerinin eklenmesinin sadece NAD
goriinttilerinin kullanilmasina goére daha dstiin oldugunu
bulduk. AD+ECG gated goriintiileri birlikte kullanildi-
ginda 241 (%93.4) hastaya gereksiz rest MPS ¢ekilme-
yebilecegini tespit ettik. Boylece rest galigmasi sayisini
minimuma indirerek, hastaya radyasyon maruziyetini
azaltabilir, zamandan tasarruf edebilir, gereksiz radyofar-
masotik dozundan kaginabilir ve laboratuvar verimliligini
artirabiliriz.

Taillefer ve arkadagslar1 (16) kadinlarda KAH tespitinde
EKG-gated SPECT'in 6zgiilliiglinlin arttigin1 gdstermis-
lerdir. Thompson RC ve arkadaslari, 6zellikle VKI 30
veya daha fazla olan hastalarda, EKG-gated AD Tc 99m
sestamibi SPECT MPS'nin, EKG-gated NAD SPECT
MPS ile karsilastirildiginda 6zgilliigi artirdigini bulmus-
lardir (15).

Rest MPS gereksinimi ile EKG-gated SPECT, AD ve VKI
arasinda Istatistiksel olarak anlamli bir iliski bulunmamus-
tir. Bizim ¢alismamizda sadece EKG-gated MPS ile yapi-
lan AD kadin hastalar i¢in faydalidir. Bu sonuca benzer bir
literatiir bulamadik.

AD igin gesitli stratejiler degerlendirilmistir ve BT ile AD
bunlardan biridir. Caligsmalar ayrica AD kullaniminin tani-
sal dogrulugu, ozellikle de testin 6zgiilligiinil artirdigini
gostermigtir (17). Ancak Hibrid SPECT/BT kullanilarak
yapilan ateniiasyon diizeltmesinin RCA lezyonlarinda
ozgiilligii artirdigl, ancak LAD lezyonlarinda 6zgulliigi
azalttigr bulunmustur. Bu teknigin erkeklerde kadinlara
gore daha faydali olmast muhtemeldir (18). Ancak biz ¢a-
ligmamizda cinsiyet ile AD SPECT goriintiilemede, rest
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MPS gerekliligi arasinda herhangi bir iliski tespit etmedik.
Etkin gorlintiileme siiresi ve hasta dozunun azaltilmasi,
rest MPS taramasinin ortadan kaldirilmasiyla da gercek-
lestirilebilir. Mevcut kilavuzlar da 6nce stres ¢alismasinin
yapilmasint dnermektedir, ¢iinkii stres ¢alismasi normal
olarak yorumlanirsa dinlenme ¢alismasi atlanabilir (19).
Rozanski ve arkadaglar1 (20), son yirmi yilda anormal
MPS calismalarinin sikliginda 1991'de %41'den 2009'da
%9'a kademeli bir diisiis oldugunu bildirmistir. Sadece
stres (SS) goriintiileme bdylece test siiresini kisaltir (3-5
saatten 1-2 saate) ve test edilen hastalarin 6nemli bir kis-
minda radyasyon maruziyetini en az %30 azaltir. Yalniz-
ca stres yaklasimi gesitli ¢aligsmalarda arastirilmigtir. SS
MPS'de basart i¢in, hastalarin dikkatli se¢ilmesi dnem-
lidir. SS MPS Dinlenme EKG'si normal olan ve bilinen
KAH'1 olmayanlar i¢in en uygun yontemdir (21). Worsley
ve arkadaslar1 (22) egzersiz veya farmakolojik stres son-
rasinda normal goriintiileme bulgular1 elde edilmisse rest
goriintiilerine gerek olmadigimi gostermistir. Bu durum,
daha sonra Schroeder-Tanka ve arkadaslar (23) tarafindan
yapilan biiyiik bir ¢alisma ile dogrulanmistir.

SS MPS ateniiasyon diizeltmesi ile de yapilabilir. Tragerdh
ve arkadaslari (24), 1261 hastada MPS ¢alismasini incele-
mis ve hekimler NAD stres goriintiilerine sadece AD stres
goriintiilerinin eklenmesinin, gereksiz rest ¢alismalarinin
sayisint énemli dlglide azalttigini gdstermislerdir. Bu ¢a-
ligmalar bizim c¢alismamizi dogrulamaktadir. Ancak SS
AD MPS'in hangi hasta grubu i¢in yararli olduguna dair
herhangi bir literatiir bulunmamaktadir.

Heller ve arkadaslar1 (17), SS MPS ile yapilan calisma-
lara uygulanan AD'nin, ¢aligmalar1 normal veya anormal
olarak yorumlama yetenegini dnemli dl¢iide artirdigini ve
rest goriintiilemesi ihtiyacini azalttigini bulmustur. AD
verilerinin eklenmesi, kesinlikle normal veya anormal
olarak nitelendirilen ¢aligmalarin sayisinin %84'e ¢ik-
tigin1 gostermis ve siipheli olarak degerlendirilen hasta
sayisinin azaldig1 goriilmiistiir. Ayrica bu ¢aligmada rest
goriintiileme ihtiyacinin, AD verilerinin eklenmesi ile
%77'den %43'e distiigii tespit edilmistir. Calismalarinda
hasta segerken, sadece bilinen KAH olan hastalarin veya
KAH olasilig1 diisiik olan hastalarin kullanilmasi, ihtiyag
duyulan rest MPS ¢alismalarinin sayisindaki daha biiyiik
farkin nedeni olabilir (24). Bizim ¢alismamizda da benzer
olarak biiyiik bir fark vardir. Ornegin AD MPS ekledigi-
mizde istirahat MPS gerekliligi %49.2'den %11.6'ya diis-
mektedir. Bunun KAH olmayan hastalarin se¢ilmesinden
kaynaklandigini diisiinmekteyiz.

SS AD MPS’nin rest MPS’ye olan ihtiyact azalttigina
dair birgok ¢aligma vardir ancak hangi hasta grubunun bu
yontemden faydalanabilecegine dair bir literatiir bulunma-
maktadir. Bu ¢calismada, AD MPS ¢alismalarinin eklenme-
sinin VKI grubu ikinci, iiciincii ve dérdiincii olan hastalar
i¢in yararlt oldugunu saptadik. Yas ile AD ile dinlenme
calismas1 gerekliligi arasindaki iligki hakkinda herhangi

bir literatiir bulamadik. Ayrica ¢aligmamizda bu korelas-
yon istatistiksel olarak anlamli bulunmamuistir. Links ve
meslektaslart AD SPECT ve EKG-gated SPECT'in kom-
bine edilebilecegini ve analizde en iyi sonucun elde edil-
digini belirtmislerdir (5). Bizim sonuglarimiz da onlarin
goriigiinii desteklemektedir. Calismamizda 241 hasta (ga-
lisma popiilasyonunun %93.4'i) AD ve EKG-gated MPS
goriintiileri eklendiginde rest ¢aligmasi gerektirmemisgtir.

Sonug olarak, BT ve EKG-gated MPS ekleyerek yapilan
AD'nin gereksiz rest goriintiilerini azaltabilecegini ve bu
yaklagimin VKI <35 kg/m? (ortalama 31+6) olan hastalar
icin yararli oldugunu bulduk. EKG-gated ¢alismasi eklen-
mesinin rest MPS’ye c¢agirilma oraninda kadin hastalar
icin katkisi oldugu saptanmistir. GATED ve AD birlikte
yorumlandiginda benzer sonuglar elde edilmistir.

Simirlamalar

Calismanin sinirliliginin sadece iki hekimin ¢aligmalari
degerlendirmis olmast oldugunu diisiinliyoruz. Eger bir
anlagmazlik olursa ii¢lincii bir doktorun goriisiine bagvur-
duk. Caligmay1 yorumlarken gozlemciler arasi degisken-
lik de s6z konusudur.

Ayrica BT ile ateniiasyon diizeltmesinin hasta hareketi,
solunum hareketi ve torasik kavite kaymasi gibi yanlis hi-
zalama artefaktlar gibi dezavantajlar1 vardir.

Sonug¢

MPS’de AD ve gated calismasini birlikte kullanarak, 6zel-
likle VKI <35 kg/m? (ortalama 31£6) olan ve bilinen KAH
olmayan hastalarda gereksiz rest goériintiilerini azaltabili-
riz. Bununla birlikte 6zellikle yogun c¢alisma sartlari olan
merkezlerin is yiikiinii ve hastaya verilen radyasyon dozu-
nu azaltma imkani saglayabiliriz.

Etik Kurul Onayi: Ankara Numune Egitim ve Aragtirma Has-
tanesi Bilimsel Arastirmalar Degerlendirme Komisyonunun
569/2013 nolu karart ile onaylanmistir.

Cikar Catismasi: Bu calismada yazarlar ¢ikar ¢atismasi bildir-
memektedir.

Finansal Destek: Bu ¢alisma icin herhangi bir kurum ya da k
rulustan finansal destek alinmamuistir.
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OZET

Amag: Langerhans hiicreli histiositoz (LHH), dentritik hiicrelerin anormal proliferasyonu ile karakterize klonal bir
hastalik olup, yogun inflamatuar bir mikrogevreye (TM) sahiptir. TM nin, nadir goriilen bu hastaliga olan katkist hak-
kinda bilgiler stmrlidir. Bu ¢alismada, TM deki regiilatuar T hiicreleri ve BRAF""F mutasyonunu prognostik veriler ile
karsilastirmayr amagladik.

Gereg ve Yontemler: Calismaya 26 olgu dahil edildi. Olgularin yas, cinsiyet, lokalizasyon, tekli-¢oklu lokalizasyon,
riskli organ tutulumu ve niiks durumlarina gére immiinohistokimyasal olarak FOXP3+ regiilatuar T hiicre (Treg) sayist
ve BRAF""F mutasyon varligi degerlendirildi.

Bulgular: Calismada yetiskin olgu sayisi ¢ocuk sayisindan daha fazla idi. En sik lokalizasyon kemik olup, olgularin
%81 i tek lokalizasyonlu idi. Riskli organ tutulumu ise 3 olguda mevcut olup, bunlardan ikisinde niiks goriildii. FOXP3+
Treg hiicrelerinin sayisi; yetiskinlerde, tek lokalizasyon tutulumu olanlarda ve kemik tutulumu olanlarda yiiksek olarak
bulundu. Ayrica niiks olan grupta FOXP3+ hiicre sayist niiks olmayan gruba gore daha yiiksekti. BRAF"*""F mutasyonu
cocuklarda yetiskinlere oranla daha yiiksekti (p=0.003), fakat prognostik parametreler ile karsilastirildiginda istatiksel
olarak anlamli sonu¢ bulunamadi (p>0.05).

Sonu¢: BRAF""F mutasyon varligi ¢ocuk hastalarda daha sik olmakla birlikte yetiskin hastalarda da goriilmektedir.
FOXP3+ Treg sayisi CD3+ ve CD4+ T hiicre sayilart ile orantilidir. TM de yer alan farkli oranlara sahip T hiicreleri
LHH patogenezinde onemli yere sahiptir.

Anahtar Kelimeler: Langerhans, histiositoz, diizenleyici, FOXP3, BRAF, mutasyon

ABSTRACT

Aim: Langerhans cell histiocytosis (LCH), is a clonal disorder characterized by abnormal proliferation of dendritic
cells, which has an intense inflammatory microenvironment. There is limited information about contribution of
microenvironment to this rare disease. We aimed to compare regulatory T cells in microenvironment and BRAF"¢
mutation with prognostic data.

Material and Methods: Overall, 26 cases were included to the study. The number FOXP3+ regulatory T cell (Treg)
and presence of BRAF"" mutation were assessed according to age, gender, localization, unifocal or multifocal,
involvement of organ at risk, and recurrence status in a histochemical manner.

Results: The number of adult cases was higher than pediatric cases. Bone was the most common localization, and 81%
of cases were unifocal. Risk organ involvement was observed in 3 cases, 2 of which showed recurrence. It was found that
the number of FOXP3+ Tregs was higher in adults, those with unifocal localization, and those with bone involvement.
In addition, the number of FOXP3+ Tregs was higher in the group with recurrence than those without recurrence.
BRAF"E mutation was higher in children when compared to adults (p=0.003), but, no significant correlation was
found when compared with remaining prognostic parameters (p>0.05).

Conclusion: Although BRAF""F mutation is more common in pediatric patients, it can also be seen in adult patients.
The number of FOXP3+ Tregs is proportional to CD3+ and CD4+ cells. T cells, which present at varying rates in
microenvironment, play an essential role in the pathogenesis of LCH.

Keywords: Langerhans, histiocytosis, regulatory, FOXP3, BRAF, mutation
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INTRODUCTION

Langerhans cell histiocytosis (LCH) is a rare disease cha-
racterized by abnormal proliferation of myeloid dendritic
cells (1,2). Although it is primarily a childhood disease, it
can also be seen in adults. Its annual incidence is estimated
as 1-1.5 cases per million people (3,4). LCH has a wide
clinical spectrum from lesions with spontaneous recovery
to chronic disease, and even it may be life-threatening (3).
It most commonly involves bone and skin, followed by
lymph nodes, lungs, bone marrow, spleen, liver, and bra-
in. The liver, spleen, and bone marrow involvements are
associated with the highest risk, and mortality is around
15% in case of liver, spleen, or bone marrow involvement.
LCH can be seen in one or more than one organs and can
be unifocal or multifocal (2,5,6). Skull involvement is
also considered as a risky localization since it comprises
risk for diabetes insipidus and degenerative disease (7,8).
LCH manifests as an inflammatory lesion in any tissue.
Classical morphology includes Langerhans cells and an
inflammatory microenvironment. The Langerhans cells
are immature dendritic cells originating from early mye-
loid cursors, which have a "coffee bean-shaped" nucleus
and abundant eosinophilic cytoplasm. These cells exhibit
immune reaction with Langerin (CD207), CDl1a, CD68,
and S100 (4,6). In LCH, many immune cells are present
together with Langerhans cells, including T cells, neutro-
phils, eosinophils, B cells, plasma cells, myeloid-derived
suppressor cells, macrophages, mast cells, and multinucle-
ar giant cells. Currently, it remains unclear whether these
cells play a role in the pathogenesis of LCH and the origin
of the mechanism underlying such accumulation (9).

Although viral infectious agents were proposed in the eti-
ology, the immune system is mainly implied in the etio-
logy today (10). Since the disease is a rare entity manifes-
ting with different clinical presentations, there is relatively
limited information regarding contribution of tumor mic-
roenvironment to the disease pathogenesis. T cells in the
tumor have a pivotal role in cell-mediated immunity, and
it is well known that they have several potential roles in
the LHH pathogenesis (11). The role of the regulatory T
cells (Tregs) in the immune escape has become the focus
of interest, given that Tregs have a wide effect network (1,
6). Forkhead box protein 3 (FOXP3) is an "inhibitor trans
cription factor" present in Tregs and plays a role in T cell
activation. Tregs is an immunosuppressive subpopulation
of tumor-infiltrating lymphocytes (TIL), which decrease
the activation of traditional T cells expressing FOXP3 (9).
The BRAF"E is a pivotal kinase of the RAS-RAF-mitogen
activated protein kinase (MPAK) pathway. It plays role in
many cell functions, including cell proliferation and mig-
ration, and often undergoes mutation in several cancers.
It has been proposed that BRAF"*"’F mutation, detected in
50-65% of LHH patients, supports the immune escape of
tumor cells by disrupting immune surveillance (12).

In this study, it was aimed to determine demographic cha-
racteristics, recurrence rate, and BRAF"*"F mutation status
in pediatric and adult patients diagnosed as LHH; to eva-
luate distribution of CD3+, CD4+ T cells, and FOXP3+
Tregs; to address relationship between FOXP3+ Tregs,
CD3+ and CD4+ T lymphocytes; to investigate relation
ship between these parameters with presence of BRAF"*"F
mutation and prognosis and their differences in pediatric
and adult patients. This will contribute investigation of
role of immune system in the disease pathogenesis and
T cell involvement in the disease mechanism. Although
data from pediatric patients are commonly addressed in
the literature, our data will contribute limited information
on adult patients.

MATERIAL and METHODS

Study Population

We identified patients diagnosed with LHH between Ja-
nuary 2014 and September 2022 from pathology archives
using the electronic database of Bezmialem Vakif Univer-
sity. The study included 26 cases, regardless of localizati-
on and age, which underwent surgery in our hospital and
had blocks and slides in pathology archives.

Based on localization at the time of diagnosis, cases were
classified into 2 categories as unifocal and multifocal
groups. The HE (hematoxylin-eosin) and immunohisto-
chemical-stained slides were re-evaluated. In addition,
CDla, S100, CD68, and Langerin stained slides obtained
at time of diagnosis were also re-evaluated, confirming the
diagnosis. Blocks with adequate tumor tissue were selec-
ted to use in immunohistochemical staining. The patient
information was retrieved from the electronic database of
our hospital. This study was conducted in accordance with
the principles of the Declaration of Helsinki. The study
was approved by the ethics committee board of Bezmia-
lem Vakif University (2022/357).

Immunohistochemistry

We obtained 4-um sections from formalin-fixed paraffin
blocks with sufficient tumor tissue. The sections were
mounted on to slides, which, then, deparaffinized. The
slides were subjected to FOXP3 (EP340, EPITOMICS,
1/100 dilution, USA), CD3 (2GVG, Ventana/Roche, read-
y-to-use, Germany), CD4 (EP204, EPITOMICS, 1/100 di-
lution, USA) and BRAF""E (VEI1, Ventana/Roche, read-
y-to-use, Germany) monoclonal antibodies using Ventana
Benchmark Ultra and Bench Mark XT automated staining
devices. Tonsil tissue was used as the control for CD3 and
CD4, whereas Hodgkin lymphoma tissue for FOXP3 and
papillary thyroid carcinoma tissue with molecularly pro-
ven BRAF"*"F mutation for BRAF""F

Immunohistochemical Staining Assessment
IHC staining was evaluated by two experienced patho-
logists. Stained specimens were examined using a com-
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puterized system consisting of a light microscope (Nicon
Eclips).

For immunohistochemical CD3, CD4, and FOXP3 assess-
ment, 3 most densely stained areas were identified at low
power magnification (40x). The photographs of the are-
as identified were captured at high magnification (400x),
and cells with CD3, CD4, and FOXP3 expression were
counted. Cytoplasmic and membranous staining for CD3
and CD4 were evaluated. Nuclear staining for FOXP3 was
evaluated. Tumor cells with strong membranous and cy-
toplasmic staining were assessed for BRAF"5E

All staining results were compared with prognostic para-
meters such as age, gender, localization, unifocal/multifo-
cal involvement, and recurrence status.

Statistical Analysis

Descriptive statistics were given with median (mini-
mum-maximum) and frequencies with percentages.
Comparisons were made with Fisher's exact test, Pearson
Chi-square test, and Mann-Whitney U test. SPSS (IBM
Corp. Released 2021. IBM SPSS Statistics for Windows,
Version 28.0. Armonk, NY: IBM Corp) software was used
for analysis. The type-I error rate was taken 0=0.05.

RESULTS

Patient Demographics

In this study, data from 26 patients (12 male, 46.2% and
14 female 53.8%) were evaluated. The mean age was
21.85%16.65 years. Of the patients, 12 (46.2%) were aged
<18 years, while 14 (53.8%) were aged >18 years. The
most common localization was bone (22; 84.6%), fol-
lowed by lymph nodes (4, 15.3%), skin (3, 11.5%), liver
(2, 7.7%), lung (1, 3.8%), bone marrow (1, 3.8%) and ad-
renal gland (1, 3.8%). The skull was the most commonly
involved osseous site, followed by iliac bone, rib, and sca-
pula. There were 3 cases with risky organ involvement,
2 of which had a recurrence. No BRAF"*"’! mutation was
in 3 cases with recurrence. Table 1 summarizes demog-
raphic, clinical, and pathological data according to age
groups (Table 1). No significant difference was detected
in clinical and demographic characteristics between age
groups (p>0.05). In male cases, number of patients with
bone involvement alone (11 cases, 91.7%) was higher than
those with bone plus organ involvement (1, 8.3%) while in
female cases number of patients with bone involvement (8
cases, 57.1%) and those with bone plus organ involvement
(6 cases, 42.9%) was comparable (p=0.81).

BRAF"5"E Mutation Status

BRAF""E mutation was detected in 9 cases (34.6%). The
BRAF""E mutation positivity was higher in pediatric pa-
tients (8 cases, 66.7%) when compared to adult patients
(p=0.003) (Table 1). There was bone involvement alone
in 8 cases with mutation (88.9%), all of which were pedi-
atric cases. On the contrary, bone plus lymph node invol-

vement was involved in one case with BRAF""E mutation
in adults. No BRAF""F mutation was observed in 3 cases
with risk organ involvement. Recurrence was observed in
one of 8 pediatric cases with BRAF"*"E mutation. No sig-
nificant correlation was observed between BRAF""F mu-
tation and recurrence (p=0.628). The numbers of CD3+,
CD4+, and FOXP3+ were higher in the group with BRAF"*"
mutation when compared to the group without BRAF"*"¢
mutation (Table-2). No significant difference was detec-
ted in BRAF"*"F mutation groups according to parameters
(p>0.05).

Table 1. Distribution of pediatric and adult cases, demographic
characteristics, clinical data and results of immunohistochemical
staining. Data were presented with frequencies with percentages
and median (min-max).

Child Adult
(<18 years) (>18 years) P
n (%) n=12 n (%) n=14

Gender

Female 5 (41.7%) 9 (64.3%) 0.249

Male 7 (58.3%) 5(35.7%)
Localization
Bone 10 (83.3%) 9 (64.3%) 0.391
Bone plus organ 2 (16.7%) 5(35.7%)
Tumor involvement

Single localization 10 (83.3%) 11 (78.6%) 1.000

>2 localization 2 (16.7%) 3 (21.4%)
Risky organ
involvement

No 10 (83.3%) 13 (92.9%) 0-580

Yes 2 (16.7%) 1(7.1%)

(n=11) (n=11)

Skull involvement 8 (72.7%) 5 (45.5%) 0387
gltvhoelrv'z;n;t 3 (27.3%) 6 (54.5%)
(F;gms‘)‘p duration 34.0 (0-84) 30.0 (0-93) 0.817
Time to recurrence n=4 n=1 0.480
(months) 15.0 (6-25) 20 months
Recurrence

Yes 4 (33.3%) 1 (7.1%) 0.148

No 8 (66.7%) 13 (92.9%)
BRAF""E mutation

Yes 8 (66.7%) 1 (7.1%) 0.003

No 4 (33.3%) 13 (92.9%)
FOXP3* T cells 12 (1-51) 22.5 (1-200) 0.570
CD4" T cells 230.0 (15-1250)  365.0 (35-790) 0.503
CD3" T cells 296.5 (86-1450)  505.5 (128-1500)  0.700

FOXP3: Forkhead box protein 3
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Table 2. Comparison of BRAF"*"¢ mutation with other parame-

ters Data were presented with frequencies with percentages and

median (min-max).

BRAF"*"F Mutation
P
No (n=17) Yes (n=9)
Gender
Female 10 (71.4%) 4 (28.6%) 0.683
Male 7 (58.3%) 5(41.7%)
Localization
Bone 11 (%57.9) 8 (%42.1) 0.357
Bone plus
6 (%85.7) 1(%14.3)
organ
Skull (n=13)
involvement 7 (53.8%) 6 (66.7%)
Fe— 0.674
er bone o o
involvement 6 (46.2%) 3 (33.3%)
Tumor
involvement
Single o o
localization 13 (76.5%) 8 (88.9%) 0.628
>2 locali- o o
Jation 4 (23.5%) 1 (11.1%)
Recurrence
Yes 13 (61.9%) 8 (38.1%) 0.628
No 4 (80.0%) 1 (20.0%)
Risky organ
involvement
No 14 (82.4%) 9 (100.0%) 0.529
Yes 3 (17.6%) 0 (0.0%)
FOXP3 25.0 (1.0-200.0) 10.0 (1.0-45.0) 0.317
CD4 330.0 (15.0-790.0)  250.0 (60.0-1250.0)  0.646
CD3 411.0 (86.0-1500.0) 313.0 (160.0-1450.0) 0.746

FOXP3: Forkhead box protein 3

FOXP3 Treg, CD3+ and CD4+ Cell Rates

It was found that the median number of CD3+ T lympho-
cytes was 520.5 (86.0-1500.0), while the median number
of CD4+ T lymphocyte and FOXP3+ Tregs were 377.9
(15.0-1250.0) and 25.5 (1.0-200.0) (Figure 1). Figure 1
compares the number of FOXP3+ cells, CD3+ T cells,
and CD4+ T cells. The FOXP3+ cells comprised 4.89%
of CD3+ T cells and 6.74% of CD4+ T cells. The median
number of FOXP3+ cells was higher in patients aged >18
years when compared to pediatric patients aged <18 years
(17). The number of FOXP3+ cells was classified accor-
ding to bone involvement, bone plus organ involvement,
unifocal/multifocal localization, and risky organ invol-
vement (Table 3). There was no significant difference in
CD4+, CD3+, and FOXP3+ cells according to recurrence
status (p=0.068 and p=0.204, respectively).

a rich background of eosinophil leukocytes (A, H&E X 200), Membra-
neous positive staining in lymphoid cells with CD3 and CD4 performed
immunohistochemically (brown color positive staining) (B,C,X200) Nu-
clear positive staining in lymphoid cells with FOXP3 performed immu-
nohistochemically (brown color positive staining) (D X200).

Table 3. Comparison of number of FOXP3+ Tregs with prog-
nostic parameters. Data were presented with frequencies with
percentages and mean (min-max).

Number of
FOXP3+ Tregs p
(n=26)
Gender
Female 19.5 (1-200)
0.661
Male 15.0 (1-60)
Localization
Bone 17.0 (1-200)
0.561
Bone and organ 7.0 (1-33)
Skull involvement
Other bone 17.0 (4-200)
0.087
involvement 2.0 (1-51)
Tumor involvement
Single localization 17.0 (1-200)
0.493
>2 localization 7.0 (1-30)
Recurrence
Yes 17.0 (1.0-200.0)
0.794
No 14.0 (1.0-33.0)
Risky organ involvement
No 17.0 (1-200)
0.519
Yes 7.0 (1-30)

FOXP3: Forkhead box protein 3

DISCUSSION

LCH is a histiocytic disease accompanied by intense inf-
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lammatory cells, where mutations are observed in MAP/
RRK pathway. The World Health Organization (WHO)
accepted as a hematopoietic neoplasm after demonstrating
BRAF""E mutation and its clonality (3). The detection of
BRAF"E mutation in 50-65% of cases and mitogen ac-
tivated protein kinase (MAP2K 1) mutations in 10-20% of
cases has indicated that RAS/RAF/MEK/RK signal pat-
hway (1,6). The presence of this pathway has been con-
sidered as a strong evidence indicating that the disease
is a neoplasia rather than reactive process (12). Several
factors, including age, localization, risky organ involve-
ment, and multi-organ involvement have influence on the
treatment and prognosis of disease; thus, in this study, we
addressed the effects of cells in the tumor microenviron-
ment and BRAF"’F mutation on prognostic factors.

The tumor microenvironment is critical to develop and
maintain an effective anti-tumor immune response. Today,
it is widely accepted that tumor and microenvironment are
functionally linked (12). There is limited information re-
garding contribution of tumor microenvironment to this
rare disease (4,13). In previous studies, the rates of CD3+,
CD4+, and CD8+ T cells were studied, showing that num-
ber of CD4+ cells was higher than CD8+ cells (6,9). In
our study, CD4+ cells comprised 72.6% of CD3+ cells. In
the literature, this rate was reported as 74% and 80% in
agreement with our study (6,9). Again, number of CD3+
and CD4+ cells were comparable among pediatric and
adult cases in agreement with literature (6). Based on this
finding, it has been thought that T lymphocytes in tumor
microenvironment have similar contribution to disease de-
velopment in pediatric and adult patients.

The factors suppressing tumor microenvironment inc-
lude Foxp3+ Tregs, myeloid-derived suppressor cells,
tumor-related macrophages and programmed cell death
(PD) as well as some immunosuppressive molecules such
as PD-Ligand-1. There are studies reporting that higher
level of FOXP3+ Tregs are poor prognostic factors in
some cancer types and autoimmune diseases such as rheu-
matoid arthritis or SLE (6,14).

In their study, Parades et al. found that mean number of
FOXP3+ was 30.9424.8, reporting that the FOXP3+ cells
are the second most common infiltrative immune cell in
tumor microenvironment (6). In another study, it was re-
ported that FOXP3+ Tregs comprised 20% of CD3+ T ly-
mphocytes (10). On contrary, median number of FOXP3+
was around 5% of median number of CD3+ cells in our
study. However, flow cytometry in peripheral blood was
used in the studies reporting higher rates. Thus, it was
concluded that the differences in FOXP3+ Tregs rates are
due to different methods, such as peripheral blood and cell
counting methods. Tong et al. reported that FOXP3+ Treg
rate was higher in LCH when compared to healthy tissue

while Senechal et al. reported that FOXP3+ Treg rate was
higher within lesions in the pediatric population (2,10). On

contrary to the study by Senechal et al., FOXP3+ Treg rate
was found to be higher in adult patients compared to pe-
diatric patients. Given the immunosuppressive effects of
FOXP3+ Tregs, it was found that the recurrence rate was
higher in pediatric patients, although it is anticipated that
recurrence would be higher in adult patients. This suggests
that immune regulation differs in the LCH pathogenesis
of adult and pediatric patients and that other pathogenetic
factors are effective in recurrence. More clearly, there is
a positive correlation between FOXP3+ Tregs and whole
lymphocytes (1,2). This supports the key role of FOXP3+
Tregs in the LCH pathogenesis.

The intensity of inflammatory infiltrate is associated with
both increase in the amount of antigen in the lesion and the
severity of an individual's defense mechanism (15). This
may explain the differences in the defense mechanisms of
pediatric and adult patients.

Another hypothesis for LCH pathogenesis is accumulati-
on of Tregs with contact to Langerhans cells and that the
contact inhibits immune response that may develop aga-
inst Langerhans cells. It has been proposed that this cont-
ributes to cell survival, granuloma formation, and disease
progression (6).

In LCH, there is a cytokine media suggesting that Langer-
hans cells and T cells contribute localized inflammation
by cross-talk between these cells (6,11,13). In LCH, ERC
pathway is continuously active together with inflamma-
tory in tumor microenvironment. The fact that mutations
aren't necessarily present in all LCH suggests that cytoki-
ne media may play role in the activation of ERK pathway
(11). Due to such activation, pro-inflammatory cytokines
such as tumor necrosis factor, interferon-gamma, inter-
leukin 1-beta, interleukin 2 and granulocyte macrophage
colony stimulating factor are increased in cytokine media,
leading cytokine storm (11). It has been proposed that cy-
tokine storm is highly effective in the onset of LCH and
organ damage (6,11).

Among these cytokines, TGF-f ad IL-10 are primarily
produced by Langerhans cells and macrophages as well
as Tregs. Thus, Tregs in LCH lesions are considered as a
major component in the LCH pathogenesis. In addition,
FOXP3+ Tregs can inhibit anti-tumor immune responses
by releasing inhibitor cytokines, producing a suppressive
microenvironment that protects tumor cells from immune
surveillance through these mechanisms (6,9,13).

It is important to improve our understanding about LCH
pathophysiology in order to achieve better management of
the disease. LCH can progress with spontaneous remissi-
on; however, it may also present as more aggressive and
even fatal disease as well (9). This may differ lesion loca-
lization, unifocal/multifocal involvement status and pre-
sence or absence of solid organ involvement (2).
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In our study, bone involvement was most common in ag-
reement with literature. In the study by Nagarjun et al., all
7 patients (mean age: 34.9 years) had pulmonary lesions
(16). Although it was reported that LCH is more frequent-
ly seen in pediatric age group in the literature, there was
14 adult patients (mean age: 34.5%) in our study and only
case with pulmonary involvement was a pediatric patient.
The liver, spleen and bone marrow involvement is associ-
ated with high risk, leading mortality of 15% (1). In our
study, risky organ involvement was detected in 3 cases, 2
of which had recurrence.

It has been suggested that BRAF""F mutation leads dis-
ruption of endogenous host immune surveillance, immu-
ne escape of tumors, and anti-apoptotic activity (7,10).
In many studies, it was reported that BRAF"F mutati-
on is more frequent in pediatric patients among LCH ca-
ses (2,6,10,12,16). In our study, BRAF"*"’F mutation was
found to be significantly higher in pediatric patients when
compared adult patients (p=0.003) in agreement with li-
terature.

In a study evaluated BRAF"E mutation using Sanger
sequencing and immunohistochemistry (IHC), Sanger
sequencing and IHC results were found to be compatible
in 94.8% of the cases (65 adult and 32 pediatric cases)
(10). In our study using IHC, BRAF"*"’F mutation was de-
tected in 9 cases (34.6%), 89% of which were pediatric ca-
ses. In their study, Tong et al. reported no BRAF"’F muta-
tion in adult patients(2). On contrary, BRAF"*’F mutation
was detected in one adult patients. In a study on pediatric
patients alone, BRAF "*"F mutation was detected in 15.8%
of the cases and in 66% of the cases with recurrence. Aut-
hors found a significant correlation between BRAF"F
mutation and recurrence (14). In our study, among 9 cases
with mutation, recurrence was detected in one adult case
while involvement at >1 localization was detected in one
case. No BRAF"E mutation was detected in 3 cases with
risky organ involvement.

The association between BRAF"’F mutation status and tu-
mor-mediated immunosuppression strategies has been in-
vestigated and it was found that FOXP3+ Tregs were sig-
nificantly higher in cases with BRAF"F mutation when
compared to those with out (12,17,18). In our study, the
number of FOXP3+ cell was lower in cases with mutation
when compared to those without. However, no significant
correlation was detected between BRAF"F mutation and
FOXP3+ Tregs (p=0.317). We concluded that this may be
due to limited sample size. In addition, FOXP3+ Tregs are
associated with poor prognosis in many tumors; however,
no significant correlation was detected in multivariate sur-
vival analysis (12).

The LCH cells harbor a few genetic data beyond BRAF"*"F
mutation and show no progressive accumulation anot-
her oncogenic promoter in MAPK pathway (MAP2K1,

ARAF) or repeated somatic mutations. Rather, it is thou-
ght that a high level of inflammatory infiltration suggests
that extracellular immune stimuli may play an important
role in the development of LCH lesions (5). The presence
of FOXP3+ Tregs may present in all patients regardless
of mutation and predisposition to recurrence is greater in
the presence of BRAF"F mutation. Thus, the presence of
BRAF""E mutation is important regarding use of BRAF-
760 inhibitors in the targeted therapy of aggressive cases
and may help identification of patients with predisposition
to recurrence in the management of the disease.

LCH is assessed with clinical course, age, extent of the
disease (one or more organ involvement, in other words
single- or multi-system disease) and risky organ involve-
ment (liver, spleen, hematopoietic system) (5). There are
many therapeutic approaches in the management, inclu-
ding follow-up, surgery, intra-lesional corticosteroids,
chemotherapy and/or radiotherapy, and BRAF"*"F inhibi-
tors (3,19). The advantages of BRAF"*F inhibitors inc-
lude rapid response, which makes BRAF"* inhibitors
choice of treatment of patients who requires rapid reversal
of diffuse disease. However, withdrawal of treatment with
BRAF""E inhibitors leads recurrences (3). The manage-
ment of LCH is challenging in adult patients. This is due
to lower incidence of the disease in this age group and,
therefore, limited experience of clinicians (6). In additi-
on, the presence of heterogeneous groups of inflammatory
cells and cytokines and chemokines produced by tumor
cells has brought immunotherapy to forefront in control-
ling inflammation and minimizing damage in the manage-
ment of the disease.

Conclusion

There is no difference in T cell population between pe-
diatric and adult patients. Tregs at varying rates in tumor
microenvironment have an important role in the pathoge-
nesis of LCH, and presence of FOXP3+ Tregs contributes
persistency of disease. Although BRAF"*"F mutation is
more frequent in pediatric patients, it is also seen in adult
patients. Thus, BRAF"*"’F mutation should be studied in all
LCH patients in order to aid in diagnosis and treatment.
Further studies with larger series are needed to better un-
derstand role of T cells in tumor microenvironment and
BRAF"E mutation in the pathogenesis of LCH.
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Calcaneal Osteomyelitis Caused By Pseudomonas Aeruginosa with Blunt Trauma in an Adult Patient

Eriskin Bir Hastada Kiint Travma Sonrasi Pseudomonas Aeruginosa’ya Bagli Kalkaneal Osteomiyelit
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OZET

Penetran yaralanma olmaksizin saglikli bireylerde Pseudomonas aeruginosa’ ya bagh kalkaneal osteomiyelit olgusu
nadirdir. Bu olgu bildirimde belirgin bir yaralanma 6ykiisii olmadan Pseudomonas aeruginosa’va bagli gelisen bir
kalkaneal osteomiyelit olgusu sunduk. Olguda, 30 yasinda erkek hasta bir haftadir sag topuk agrisi sikayeti ile ortopedi
poliklinigine bagvurdu. Hastanin alti ay 6nce sag ayagini yere vurma oykiisii mevcuttu. Sag ayak bilegi yan grafisinde
kalkaneusta litik lezyon izlendi. Doku biyopsi 6rneginin mikrobiyolojik incelemesinde Pseudomonas aeruginosa iiredi.
Antibiyotik duyarlilik sonuglarina gore hastaya giinde iki kez 500 mg siprofloksasin oral baslandi. Hastanin topuk ag-
rist 10. giinde diizeldi. Osteomiyelit bolgesinin devam etmesi nedeniyle hasta 3. ayin sonunda opere edildi.

Anahtar Kelimeler: Kalkaneus, osteomiyelit, pseudomonas aeruginosa, delici olmayan yaralanma

ABSTRACT

Pseudomonas aeruginosa-associated calcaneal osteomyelitis in a healthy individual without penetrating injury is rare.
Here, we presented a case of calcaneal osteomyelitis due to Pseudomonas aeruginosa without any apparent damage. A
30-year-old male patient visited the orthopedics outpatient clinic for a week due to right heel pain. The patient had a
history of hitting his right foot on the floor six months ago. On the lateral radiograph of the right ankle, a lytic lesion was
observed in the calcaneus. In the microbiological examination of the tissue biopsy sample, Pseudomonas aeruginosa
was grown. The antibiotic sensitivity results showed that the patient was started orally on 500 mg of ciprofloxacin twice
daily. The patient s heel pain resolved on the 10th day. The patient was operated on at the end of the 3rd month because
the osteomyelitis area persisted.

Keywords: Calcaneus, osteomyelitis, pseudomonas aeruginosa, nonpenetrating wounds

INTRODUCTION

Osteomyelitis is an inflammatory event of the bone or
bone marrow and is mostly bacterial and occurs by hema-
togenous or contamination such as surgery or trauma (1).
The most frequent causative agent isolated in all ages is
Staphylococcus aureus.

Osteomyelitis most commonly affects the long bone me-
taphyses. Involvement of tarsal bones in the lower extre-
mity is rare, and it has been reported that tarsal bone os-
teomyelitis is less than 10%. Of the tarsal bones, the most
common involvement is in the calcaneus and talus (2).

Osteomyelitis caused by Pseudomonas aeruginosa most
commonly occurs through puncture injury (3). This artic-
le presented calcaneal osteomyelitis due to Pseudomonas
aeruginosa without a penetrating or an open-blunt injury.

CASE REPORT

A 30-year-old male patient visited the orthopedics outpa-
tient clinic for a week due to right heel pain. The patient
had a history of hitting his right foot on the floor six mont-
hs ago. Except for chronic HBV infection, the patient had
no comorbid disease or history of hospitalization or int-
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ravenous drug use. At admission, the patient's complete
blood count, CRP, and sedimentation values were within
normal limits. On the lateral radiograph of the right ankle,
a lytic lesion was observed in the calcaneus (Figure 1).

Figure 1. A lytic lesion of the calcaneus posterior inferior is ob-
served in the lateral radiograph of the ankle.

In the MRI of the right foot, peripheral contrast involve-
ment was observed in sagittal sections of the posterior part
of the calcaneus, 26x17 mm, with lobulated contours. The
image suggested an abscess, primarily based on osteom-
yelitis (Figure 2).

Figure 2. In sagittal T2-Weighted Fat-Suppressed MRI, a hyper-
intense abscess with an edematous area in the calcaneus.

In the microbiological examination of the tissue biopsy
sample, Pseudomonas aeruginosa was grown. Many neut-
rophils were seen in the pathological examination of the
biopsy specimen. According to the antibiotic sensitivity
results, the patient was started on 500 mg of ciprofloxacin
twice daily, orally. The disc diffusion method was used
to determine antibiotic sensitivity. Antibiotic susceptibi-
lity was evaluated by the recommendations of The Euro-
pean Committee on Antimicrobial Susceptibility Testing
(EUCAST). The patient's heel pain resolved on the 10th

day. At the end of the 3rd month, the patient's control MR
examination revealed that the osteomyelitis area was self-
limiting (Figure 3) but required surgical treatment.

Figure 3. In control sagittal T2-Weighted Fat-Suppressed MRI
examination after the treatment, it is observed that the size of the
abscess has decreased, and the edema area has regressed signi
ficantly.

DISCUSSION

Osteomyelitis is inflammation and infection of bone re-
sulting from bacteremia, trauma, orthopedic surgery, or
soft tissue infection. Although osteomyelitis occurs in all
bones, it is most common in the long bones, spine, and
feet. The most common pathogen in all age groups is Stap-
hylococcus aureus. Osteomyelitis is classified as acute or
chronic according to the histopathological findings ins-
tead of the duration of the infection. Inflammatory bone
changes occur in acute osteomyelitis; symptoms often ap-
pear within two weeks of infection. Acute osteomyelitis
may develop by hematogenous pathways in patients with
various risk factors. It can also be created from bacterial
inoculation from the adjacent focus of infection in a dia-
betic foot ulcer, prosthetic device, or traumatic injury. The
diagnosis is based on a clinical history, imaging, and mic-
robiological tests, and a bone biopsy is required for a defi-
nitive microbial diagnosis. Treatment consists of surgical
debridement of infected and necrotic tissue and antibiotic
therapy. Antibiotic therapy usually starts as an [V accor-
ding to culture and sensitivity results (4).

Calcaneal osteomyelitis accounts for 3-10% of all bone
infections in adults with post-traumatic, post-surgical, or
chronic ulceration conditions. Calcaneal osteomyelitis is
an infection that challenges clinicians due to its frequent
recurrence, long duration, and difficulty in treatment. The
treatment of calcaneal osteomyelitis requires a multidis-
ciplinary approach. Comorbid diseases such as advanced
age, diabetes mellitus, and neuropathy are among the risk
factors (5,6). In our patient, there was no comorbid disease
except chronic HBV infection.
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The culture of bone specimens is considered the gold stan-
dard for the definitive diagnosis of osteomyelitis. Althou-
gh percutaneous bone biopsy is an invasive technique, it
has been proven safe, especially in patients with diabetic
foot osteomyelitis (7).

The calcaneus consists of spongy bone with a thin corti-
cal outer shell. Disruption of the thin cortical layer pre-
disposes the calcaneus to infection as bacteria infiltrate the
spongy bone (Figure 4).

Periosteum
Cortex
Spongy bone

Abscess

Acute osteomyelitis
(up to one month)

Figure 4. Schematic drawing of calcaneal osteomyelitis

Regular walking increases ground forces up to 1.5 times
the person's body weight, increasing pressure on the calca-
neus. Increased stresses weaken the thin cortical bone and
create microcracks and channels for infection. Staphylo-
coccus aureus is the most frequently isolated organism in
calcaneal osteomyelitis. Polymicrobial infections, conti-
guous or exogenous, are common in adults. Significantly,
the risk of disease with Gram-negative species and Pseu-
domonas aeruginosa increases when penetrating traumatic
injury or chronic ulceration occurs (8). Our patient had
osteomyelitis due to Pseudomonas aeruginosa without a
condition such as penetrating traumatic injury or chronic
ulceration where the skin integrity was affected.

The management of calcaneal osteomyelitis includes an-
tibiotic therapy or surgical therapy, such as partial or total
calcanectomy or proximal amputations. The condition and
vascularity of the soft tissue, the patient's compliance, and
the surgeon's choice guide the treatment (8). In our patient,
first medical and then surgical treatment was applied.

Conclusion

In this case report, we wanted to emphasize that Pseudo-
monas aeruginosa-associated osteomyelitis can be caused
by blunt trauma in healthy adults.
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OZET

Otozomal dominant polikistik bobrek hastaligi (ODPBH) en sik goriilen kalitsal bobrek hastaligidir ve olgularin
%85 ’inde PKD1, %10-15inde ise PKD2 gen mutasyonu goriilmektedir. ODPBH 'de renal 3°,5 -siklik adenozin mono-
fosfat seviyeleri artarak kist olusumunda onemli rol oynar. Vazopressin tiretiminin, salgilanmasinin veya etkisinin sti-
rekli baskilanmasi kist olusumunu engelleyerek bobrek fonksiyonunun korunmasini sagladigr gosterilmistir. Tolvaptan
kisa etkili V2R inhibitoriidiir ve vazopressinin etkisini tamamen bloke ederek kist gelisimini azaltir.

Bu vakada ODPBH ’de hastalik progresyonunu yavaslatmak amaciyla tolvaptan tedavisi kullanirken, eszamanli Kar-
diyovaskiiler hastalik ve dislipidemi nedeniyle statin tedavisi baslanmis ancak takiplerde hepatotoksisite gelismesine
bagli tolvaptan tedavisinin aksatilmadan devam edilmesi i¢in statin yerine ezetimib monoterapisi tercih edilen hasta
sunulmugtur.

Anahtar Kelimeler: Tolvaptan, polikistik bobrek hastaligi, hepatotoksisite

ABSTRACT

Autosomal dominant polycystic kidney disease (ADPKD) is the most common hereditary kidney disease, with PKD1
mutations observed in approximately 85% of cases and PKD2 mutations in 10-15%. In ADPKD, renal levels of
3,5 -cyclic adenosine monophosphate (cAMP) increase, playing a significant role in cyst formation. It has been
demonstrated that continuous suppression of vasopressin production, secretion, or its effect prevents cyst formation
and preserves kidney function. Tolvaptan acts as a short-acting V2 receptor inhibitor, completely blocking the effects of
vasopressin and reducing cyst development.

In this case, a patient with ADPKD was undergoing tolvaptan therapy to slow disease progression. Simultaneously,
due to the presence of concomitant cardiovascular disease and dyslipidemia, statin therapy was initiated. However,
hepatotoxicity was observed during follow-up, necessitating a change from statin to ezetimibe monotherapy to ensure
the continuity of tolvaptan treatment.

Keywords: Tolvaptan, polycystic kidney, hepatotoxicity

INTRODUCTION

Autosomal dominant polycystic kidney disease (ADPKD)
is the most prevalent hereditary kidney disorder. It is cha-
racterized by progressive renal failure that can onset at a
young or advanced age, along with renal and extrarenal
manifestations such as liver and pancreatic cysts, intra-
cranial aneurysms, and cardiac valve pathologies. Ap-
proximately 85% of cases are associated with PKD1 mu-
tations, while PKD2 mutations are observed in 10-15%
of cases. According to Ravine’s criteria, the diagnosis of

ADPKD is made when two or more cysts are present in
one or both kidneys in individuals under 30 years of age
with a positive family history. For individuals aged 30 to
59, the diagnosis requires at least two cysts in each kid-
ney, and for those over 60, a minimum of four cysts in
each kidney is necessary for diagnosis. Renal distal and
collecting tubules exhibit increased levels of 3”,5’-cyclic
adenosine monophosphate (CAMP) due to the effects of
arginine vasopressin (AVP), which plays a crucial role in
ADPKD-associated cyst formation. This effect can be re-
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versed by elevating intracellular calcium levels. Continu-
ous suppression of vasopressin production, secretion, or
its effect has been shown to prevent cyst formation, pro-
long the lifespan of experimental animals, and preserve
kidney function. Tolvaptan, acting as a short-acting V2
receptor inhibitor, completely blocks the effects of vasop-
ressin and reduces cyst development. Cardiovascular di-
sease (CVD) remains a significant cause of morbidity and
mortality in ADPKD, with high blood cholesterol levels
considered a modifiable major risk factor for CVD. Statin
therapy is the preferred treatment strategy for preventing
CVD. However, some patients at high risk for CVD may
not tolerate statin therapy. Statin therapy, used for the tre-
atment of dyslipidemia, is associated with an increasing
incidence of liver function impairment, particularly in
patients with conditions such as diabetes and metabolic
syndrome. Additionally, tolvaptan therapy including other
lipid-lowering treatments, can also lead to liver function
impairment.

Ezetimibe is used as a second-line treatment in patients
who are intolerant to statins or fail to achieve the desired
low-density lipoprotein cholesterol (LDL-C) reduction
despite maximum tolerated statin therapy.

In this report, we present a case of ADPKD who was
initiated on tolvaptan therapy to slow disease progressi-
on while simultaneously commencing statin therapy due
to concomitant cardiovascular disease and dyslipidemia.
However, hepatotoxicity developed during follow-up, le-
ading to a switch from statin to ezetimibe monotherapy to
ensure the continuation of tolvaptan treatment.

CASE REPORT

A 43-year-old male patient, who had been under follow-up
for hypertension and ADPKD for 10 years, underwent
magnetic resonance imaging (MRI) due to an annual glo-
merular filtration rate (¢GFR) decrease of more than 5 ml/
min. On MRI imaging, the Mayo score was classified as
1D, and the PROPKD score was calculated as 9 points. To
slow disease progression, tolvaptan therapy was initiated
at a gradually increasing dose of 120 mg/day. In the sixth
month of treatment, the patient presented to the nephrology

clinic with complaints of shortness of breath, palpitations,
and chest pain for a week. He described the chest pain
as oppressive, lasting 5-20 minutes, and radiating to the
left arm. Physical examination revealed a blood pressure
of 140/90 mmHg, a pulse rate of 55 bpm, oxygen satura-
tion of 92%, agitation, cold sweats, dry mucous memb-
ranes, and dry skin. Laboratory tests showed low-density
lipoprotein cholesterol 190 mg/dl, total cholesterol 321
mg/dl, triglycerides 300 mg/dl, high-density lipoprotein
cholesterol 30 mg/dl, aspartate aminotransferase 56 U/L,
alanine aminotransferase 75 U/L, creatinine at 1.5 mg/dl,
urea 42 mg/dl, sodium 144 meq/L, C-reactive protein 25
mg/L, leukocyte count 16.500/pL, hemoglobin 16.3 g/
dl, troponin 353 ng/ml, and pro-brain natriuretic peptide
(proBNP) 3602 pg/ml. All other laboratory tests were re-
ported as normal.

An electrocardiogram revealed ventricular extrasystoles,
while an echocardiogram showed an ejection fraction (EF)
of 40-45%, left ventricular (LV) hypertrophy, LV wall mo-
tion abnormalities, grade 1-2 mitral regurgitation (MR),
ascending aortic aneurysm, and relaxation-type diastolic
dysfunction. The patient underwent percutaneous trans-
luminal coronary angioplasty (PTCA) in the intensive
care unit due to coronary artery disease. During PTCA, a
plaque causing 90% stenosis was observed in the left an-
terior descending artery (LAD). Consequently, a stent was
placed in the LAD. Following PTCA, medical treatment
was initiated by the cardiology department, including as-
pirin, metoprolol, clopidogrel, angiotensin receptor bloc-
ker, and statin therapy (Figure 1).

Troponin and proBNP levels decreased, and improvements
were observed in palpitation, chest pain, and shortness of
breath. In a nephrology clinic follow-up one month later,
liver function tests revealed an increase of more than thre-
efold. Therefore, the patient’s statin therapy was replaced
with ezetimibe while continuing tolvaptan treatment. Du-
ring the second and third-month follow-up, liver function
tests showed improvement, and no changes were made to
the treatment. Simultaneously conducted tests indicated a
reduction of more than 25% in LDL-C levels (Table 1).

e

Figure 1. A- LAD occluison, B-Revascularization of the LAD after stent implantation
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Table 1. Laboratory parameters during treatment process

1st Month 2nd Month 3rd Month

At CVD Diagnosis . ) .
Tolvaptan Follow-up with Follow-up with Follow-up with
Parameters e e (Tolvaptan at 6
Initiation months) Tolvaptan and Sta- Tolvaptan and Tolvaptan and
tin Treatment Ezetimibe Ezetimibe
White blood cell count
(4.8-10.7x10°3/L) 6.8 16.5 52 8.9 6.1
Hemoglobin (14-18 gr/dl) 15.9 16.3 14.4 14.3 14.8
Platelet (130-400x10"3/L) 180 190 164 174 187
INR (0.8-1.2) 1.1 1.4 1.3 1.1 1.1
Bilurubin (0-1,4 mg/dl) 1.3 1.1 1.8 1.2 1.1
Alanine aminotransferase
(0-41 ug/L) 17 75 266 54 21
Aspartate aminotransferase
(0-40 ug/L) 13 56 297 77 44
Alkaline phosphatase
(40-130 ug/L) 69 116 149 75 64
Creatinine (0.5-1,2 mg/dl) 1.4 1.5 1.5 1.6 1.6
Sodium (136-145 mmol/L) 137 144 141 139 140
Potassium (3.5-5.1 mmol/L) 4.5 4.8 5.1 4.6 4.1
Blood gas pH (7.35-7.45) 7.41 7.33 7.36 7.39 7.42
Troponin (0-14 ng/L) 11 353 42 15 8
Pro-BNP (0-125 pg/ml) 22 3602 1103 459 345
Low-density lipoprotein
cholesterol (100-130 mg/dl) 185 190 130 133 127
Triglyceride (40-160 mg/dl) 289 300 221 237 241

CVD: Cardiovascular disease INR: International Normalized Ratio

DISCUSSION

The TEMPO study has demonstrated that tolvaptan slows
down the progression to end-stage renal failure in ADP-
KD. In patient follow-up, liver function impairment and
electrolyte disturbances have been reported as common
side effects (10). In addition, in ADPKD patients, redu-
cing LDL-C levels is targeted to reduce cardiovascular
morbidity and mortality. Statins are a commonly prescri-
bed group of medications to lower cholesterol, and treat-
ment may need to be discontinued if side effects develop.
The main reasons for discontinuing statin treatment are
the presence of statin-associated muscle symptoms and
the development of liver function impairment. Although
the mechanisms behind these side effects are not fully un-
derstood, there is a need to identify those at high risk of
developing side effects and provide alternative treatment
strategies (11). Especially, the American College of Cardi-
ology/American Heart Association guidelines recommend
the use of the maximum tolerated statin dose in high-risk
individuals and consider adding non-statin choleste-
rol-lowering drugs in situations where the risk is high. In
clinical trials related to statins, asymptomatic elevations
in hepatic enzyme activity, with alanine aminotransferase
levels exceeding three times the upper limit of normal, can

be corrected with dose reduction. When combined with
elevated bilirubin, discontinuation of the statin and moni-
toring of liver functions are necessary. It is recommended
to assess liver function tests before starting statin therapy
and during the initial follow-up (12). Ezetimibe acts on the
brush border of the small intestine, selectively blocking
the sterol transporter Niemann-Pick Cl-like 1 protein,
thus selectively inhibiting both cholesterol and plant ste-
rol absorption from the intestinal lumen into enterocytes.
It has been reported to very rarely cause liver function im-
pairment compared to statins (13). Ezetimibe can be used
as a second-line treatment in patients who are intolerant to
statins or do not achieve the desired LDL-C reduction des-
pite receiving the maximum tolerated statin therapy (14).
In our case, while the patient was on tolvaptan treatment
due to ADPKD, statin treatment was initiated due to high
cardiovascular risk. However, due to the development of
hepatotoxicity during follow-up, it was suggested to ma-
nage the clinical picture by discontinuing statin treatment
and initiating ezetimibe treatment for dyslipidemia and
elevated liver function tests while continuing tolvaptan
treatment without interruption.
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OLGU SUNUMU / CASE REPORT

inme Rehabilitasyonunda Akut Batim Taklit Eden Rektus Kihf Hematomu: Vaka Sunumu

Rectus Sheath Hematoma Mimicking Acute Abdomen in Stroke Rehabilitation: A Case Report

® Rukiye Akay', ® Havva Talay Calig', (® Fatma Giil Ulkii Demir'

'Saglik Bilimleri Universitesi, Kayseri Tip Fakiiltesi, Fiziksel T1p ve Rehabilitasyon Anabilim Dali, Kayseri, Tiirkiye

OZET

Rektus kilifi hematomu, epigastrik arterlerin rektus kilifina kanamasi sonucu ortaya ¢ikan ve bazen akut karini taklit
edebilen nadir bir durumdur. Antikoagiilan tedavi hemorajik olaylar i¢in ana risk faktorlerindendir. Travma, hematolo-
Jik hastaliklar, siddetli oksiiriik, aguwr fiziksel egzersiz gibi durumlar ise diger predispozan nedenlerdir. Genellikle kendi
kendini simirlayan bir durumdur ve ¢cogu zaman konservatif tedavi yeterli olmaktadr. Bu olgu sunumunda amacimiz;
Inme rehabilitasyonu sirasinda akut batimi taklit eden rektus kilif hematomu gelisen hastamn fizik muayene ve klinik
bulgularini tartismaktir.

Anahtar Kelimeler: Rektus kilif hematomu, inme, fiziksel egzersiz

ABSTRACT

Rectus sheath hematoma is a rare condition that results from bleeding into the rectus sheath of the epigastric arteries
and sometimes mimics acute abdomen. Anticoagulant therapy is a major risk factor for hemorrhagic events. Trauma,
hematological disorders, severe coughing, and strenuous physical exercise are other predisposing factors. It is generally
a self-limiting condition, and conservative treatment is often sufficient. The purpose of this case presentation is to
discuss the physical examination and clinical findings of a patient who developed rectus sheath hematoma mimicking
acute abdomen during stroke rehabilitation.

Keywords: Rectus sheath hematoma, stroke, physical exercise

GIRIS

Rektus kilif hematomu, epigastrik arterlerin veya rektus
kasinin kendisinin yirtilmast sonucunda olusan akut karmn
agrisiin nadir goriilen sebeplerinden birisidir (1). Klini-
§i ve patogenezi iyi tanimlanmis olmasina ragmen, ¢esitli
karm ici patolojileri taklit etme egilimi nedeniyle tanisi
zor olabilmekte ve gereksiz cerrahilere neden olabilmek-
tedir (2). Travma, gegirilmis cerrahiler, subkutan enjeksi-
yonlar, antikoagiilan tedavi, steroid veya immiinsupresor
tedavi, siddetli hapsirma veya 6ksiiriik, hematolojik hasta-
liklar, agir fiziksel egzersiz ve gebelik gibi altta yatan bir
sebebe bagli olarak veya nadiren de spontan olarak ortaya
¢ikabilir (3,4). Dogru bir anamnez ve kilinik muayene ile
birlikte ultrasonografi (USG), bilgisayarli tomografi (BT)
ve manyetik rezonans goriintileme (MRG) gibi tanisal
gorilintileme yontemleri, hematomun boyutunu ve loka-
lizasyonunu dogru bir sekilde belirlemek icin gerekli ola-
bilmektedir (5).

OLGU SUNUMU

Bir y1l 6nce gecirdigi iskemik serebrovaskiiler olay son-
ras1 sag hemipleji geciren, 63 yasinda kadin hasta reha-
bilitasyon amaciyla yatirildi. Brunnstrum evresi st eks-
tremite 4, el 2, alt ekstremite 5, Fonksiyonel ambulasyon
skalas1 degeri 4, Barthel indeksi 70 idi. Antihipertansif,
antidiyabetik ve antikoagiilan (klopidogrel, asetil salisi-
lat) kullanan hastaya nérofizyolojik egzersizler baslandi.
Seansinin 26. giiniinde ani baslayan karin agrisi, bulanti
ve kusmasi olan hastanin sol alt kadranda hassasiyeti ve
istemli defansi mevcuttu. Forthergill belirtisi ve Carnett
bulgusu pozitifti. Hastamizin kan basinci 144/77 mmHg,
nabiz 97 atim/dk, hemoglobin diizeyi 12.3 g/dL, hematok-
rit %37.2, trombosit 312000/UL, aktive parsiyel trombop-
lastin siiresi (aPTT) 26.6 saniye, protrombin siiresi (PT)
13.8 saniye ve INR 1.05 idi (Tiim labaratuvar degerleri
normal araliktaydi).
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Batin USG de alt batin bagirsak anslar1 arasinda minimal
stv1 ve bagirsak anslarinda distandii gorliniim (ileus?) iz-
lendi. Kontrastli batin BT de sol rektus kasinda 75 mm
¢apli hematom tespit edildi (Resim 1). Hastanin takiple-
rinde hemoglobin degerinde 24 saat iginde 2 birimlik diis-
me gergeklesti. Klopidogrel ve asetil salisilat stoplandi,
enoxaparin 0.4 2x1 tedavisine baglandi. ki giin yatak is-
tirahati, mayi replasmani ve analjezik tedavisi uygulandi.
Sonraki takiplerde hemoglobin degerinde diisiis olmadi.
3. giinde hafif diizeyde fizik tedavi egzersizlerine baslan-
di. 72 saat sonraki kontrol ultrasonografide sol rektus kasi
diizeyinde 7,5x4,5 cm boyutlu heterojen solid lezyon (he-
matom) izlendi. Hematom stabilize oldu ve boyut olarak
artmadi.

I1 hematom lehine degerlendirilen lezyon alani ve pelviste sivi
imajlari.

TARTISMA

Rektus kilif hematomu, superior ve inferior epigastrik ven
ve arterlerin yirtilmalari veya rektus abdominis kast riip-
tirii ile meydana gelmektedir. Siklikla rektus abdominis
kasimin fasya transversalis ve periton tarafindan daha zay1f
desteklendigi alt karin duvarinda goriiliir (5).

Literatiirde predispozan faktorler arasinda antikoagiilan
kullanimu ilk sirada yer almaktadir (6). Hematolojik bazi
hastaliklar, subkutan enjeksiyonlar, travma, agir fiziksel
egzersiz, siddetli oksiiriik, hapsirma, kronik bobrek yet-
mezligi, gebelik ve yiiksek tansiyon degerleri ise diger
prodispozan faktdrlerdendir (7). Rektus kilif hematomu,
sebebi bulunamayan karin agrilarinin %2 ’sini olusturmak-
tadir ve akut batin tablosunu taklit ederek yanlis tantya ve
sonrasinda gereksiz cerrahi girisimlere neden olabilmek-
tedir (8). Siklikla yagamin altinc1 ve yedinci dekadlarinda
goriiliir (5). Literatiirde kadin/erkek orani 2-3/1 seklinde
bildirilmektedir (9). Rektus kilif hematomu genellikle
kendisini sinirlayan bir tablodur, ancak bazi durumlarda
mortalite nedeni olabilmektedir. En son yayinlarda ise
rektus kilift hematomu ile iliskili genel 6liim oran1 %2'den
daha azdir (3,9).

Klinik bulgular hematomun boyutuna ve hastanin eslik
eden hastaliklarina gore degismekle birlikte ¢ogunlukla
karin agrist, karin duvarinda ekimozlar, karinda ele gelen
kitle, hemotokritte diisme, hipotansiyon, bulanti, kusma

ve periton irritasyon bulgulari seklindedir (10). Karin ag-
rist genellikle ani baglangigli, keskin, siddetli ve aktivi-
teyle kotiilesen sekildedir. Rektus kilif hematomunun spe-
sifik bir klinik bulgusunun olmayis1 taniy1 zorlagtirmakla
birlikte apandisit, sigmoid divertikiilit, perfore iilser, over
kist torsiyonu, ileus, ektopik gebelik, karm duvari endo-
metriozisi gibi gesitli karin patolojileri ile ayirici taniy1
zorunlu kilar (5).

Altta yatan patolojinin ve tetikleyici olaylarin degerlen-
dirilmesi i¢in iyi bir anamnez ve ayrintili fizik muayene
onemlidir. Klinik muayenede hastanin basini herhangi bir
destek almadan kaldirmasi esnasinda karin duvarinda olu-
san agrili ve orta hatt1 gegcmeyen kitle seklinde Fothergill
belirtisi goriilebilir. Carnett bulgusu ise, karin duvari kas-
larmin fleksiyonu ile agrinin siddetlenmesidir. Bu durum,
agrinin kaynagiin karin i¢i bir hadiseden ziyade karin du-
varindaki patolojiden ileri geldigini gosterir (11).

Klinik olarak rektus kilif hematomundan siiphelenilen tim
hastalarda, ilk degerlendirme sirasinda temel koagiilasyon
ve hemotokrit ¢alismalar1 yapilmalidir. Hastalarin yakla-
stk %55'inde hemoglobin degerinde baslangica gore en az
0,4 g/dL'lik bir azalma goriilmektedir (10). Ancak tanim-
lanmis hemorajik sok siniflandirmasina gore, kan hacmi-
nin %15 ila %30'u kaybedilene kadar kanamayla iliskili
herhangi bir hemodinamik degisiklik gézlenmemektedir.
Rektus kilifi hematomu olan hastalarin ise yalnizca %1
ila %13'tinde hemodinamik instabilite g6zlenmektedir. Bu
nedenle tasikardi ve hipotansiyon veya degisikliklerin ol-
mamas1 klinisyenin taniya yonelik sliphesini azaltmama-
lidir (10).

Tan1 koymaya yardimc1 olan goriintiileme yontemleri, BT,
USG, ve MR goriintiilemedir. Vaka serileri ultrasonogra-
finin %80 oraninda duyarli ve spesifik oldugunu goster-
mistir. Ancak giivenilirliginin kullanict bagimli olusu ve
lezyonun intraabdominal veya ekstraabdominal olarak
ayirmada yetersiz kalis1 dezavantajidir. Kontrastli abdo-
minopelvik BT ise %100'e yakin duyarlilik ve 6zgiilliikle
altin standarttir (2,4). Tipik BT bulgular1 rektus abdomi-
nis kasinin arkasinda siklikla ig seklinde bir kitleyi igerir.
Kitlenin yogunlugu kroniklesme durumuna ve intravenz
kontrast kullanimina baglidir. Aktif ekstravazasyonun var-
ligin1 tespit etmek i¢in ise kontrastli gekimler tercih edilir.
Ancak bobrek hastaliklart veya gebelik gibi durumlarda
USG veya MRG tani i¢in kullanilabilmektedir.

Tedavide hastanin klinik durumu gozetilerek konservatif
veya cerrahi yontemlere bagvurulabilir. Rektus kilif hema-
tomu ¢ogunlukla kendini sinirlar bu nedenle ¢ogu hasta-
da, predispozan faktoriin ortadan kaldirilmasi ile birlikte
uygulanacak konservatif tedavi yeterli olmaktadir (10,12).
Konservatif tedavide ilk yapilacak sey antikoagiilan te-
davinin kesilmesidir. Yatak istirahati, analjezik tedavi,
intravendz mayi replasmani ve gereklilik halinde eritrosit
siispansiyonu, K vitamini ve taze donmus plazma kulla-
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nilabilir. Hemodinamik instabiliteye neden olan biiylik
hematomlar ve komplike olabilen hematomlarda (apse
formasyonu, peritona riiptiir vs.) ise girisimsel tedavi en-
dikedir. Bu durumlarda en uygun yaklagim, devam eden
kanamay1 vakalarin neredeyse %100’tinde basarili bir
sekilde kontrol ettigi bildirilen anjiyoembolizasyondur
(13,14). Rektus kilifi hematomunda cerrahi miidahale ise
nadiren tercih edilen bir segenektir. Ciinkii laparotomi
¢ogu durumda, 6zellikle de koagiilopatisi olan hastalarda,
daha biiyiik bir kanama riski olugturmaktadir. Bizim vaka-
mizda da konservatif tedavi ile hematom kendini sinirladi
ve hasta sifa ile taburcu edildi. Vakay1r sunma amacimiz
ise akut batin tablosu ile goriilebilen, ¢oklu organ disfonk-
siyonu ve 6liim gibi ciddi komplikasyonlara neden olabi-
len rektus kilif hematomunun antikoagiilan kullanan inme
hastalarinda diigiiniilecek tanilardan biri olmasi ve hasta-
nin ilaglarmin ve egzersizinin diizenlenmesi gerektiginin
akilda tutulmasidir.

Hasta Onami: Calismanin yayinlanmas: i¢in olgudan yazili
onam alinmistir.

Cikar Catismasi: Bu ¢aligmada yazarlar ¢ikar ¢atismasi bildir-
memektedir.

Finansal Destek: Bu ¢alisma i¢in herhangi bir kurum ya da ku-
rulustan finansal destek alinmamustir.
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OZET

Pnomomediastinum spontan ve travmaya bagli nedenler sonucu mediastende hava bulunmasi olarak isimlendirilmekte-
dir. Bu olguda voleybol oynadiktan sonra baslayan boyun agrisi sikayeti ile acil servise gelen ve spontan pnémomedia
stinum saptanan 18 yasinda bir erkek hasta sunuyoruz. Hastaneye yatirilan hastaya konservatif tedavi uygulanmigtir.
Klinik ve radyolojik olarak iyilesen hasta takip onerilerek taburcu edilmistir.

Anahtar Kelimeler: Pnomomediastinum, mediastinal amfizem, voleybol

ABSTRACT

Pneumomediastinum is the presence of air in the mediastinum due to spontaneous and traumatic reasons. In this case,
we present an 18 year old male patient with spontaneous pneumomediastinum who came to the emergency department
with neck pain after playing volleyball. The patient was admitted to the hospital, and conservative treatment was

applied. He recovered clinically and radiologically and was discharged with follow-up advice.

Keywords: Pneumomediastinum, mediastinal emphysema, volleyball

INTRODUCTION

Pneumomediastinum can be named air in the mediastinum
due to spontaneous and traumatic causes in the chest. This
situation can have serious consequences (1). It was first
defined as posttraumatic by Laennec in 1819 and later pro-
ved by Hamman in 1839 that it could develop spontane-
ously. The reasons may be various. It is generally divided
into two main groups according to the type of occurrence.
The first is the primary form that develops spontaneously,
and the second is the secondary form that develops due
to trauma, etc. Although clinically, it is generally silent,
sometimes shortness of breath, chest pain, etc. It may pre-
sent with symptoms and cause severe and life-threatening
consequences (2,3).

The pneumomediastinum pathophysiology can be defi-
ned as the alveoli’s rupture due to increased intra-alveolar
pressure by the rise in intrathoracic pressure. It is even
possible to enter the diaphragm and retroperitoneal area.
In some cases, pneumopericardium, pneumothorax, and
subcutaneous emphysema may be seen (4,5).

CASE REPORT

The 18-year-old patient applied with neck pain that started
after playing volleyball in the morning hours. He had no
complaints, such as shortness of breath and chest pain. He
had not injured while playing volleyball. He had no ill-
ness, no operation, and no medication.

In the patient’s vitals, blood pressure was 100/60 mmHg,
respiratory rate was 20/minute, heart rate was 80/minu-
te, and body temperature was 36.7 °C. The patient’s oxy-
gen-free saturation was measured as 98 by the finger-type
oximeter. Oriente, cooperative, Glasgow coma score of
15, respiratory sounds were natural, S1 + S2 + additional
sounds, and murmur was absent in heart sounds. The ab-
dominal examination of the patient was regular.

He had crepitation in the neck. The cervical and chest
X-ray was performed, and air density was in front of the
cervical vertebrae (Figure la, 1b, 2). Then, thorax tomog-
raphy was performed. The air in the para-tracheal region
was observed Figure 3. And no rib fractures or pneumot-
horax were detected.
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Figure 1 a. AP cervical X-ray; airlines in lateral of the cervical
vertebrae (arrows) b . Lateral cervical vertebrae X-ray shows
airline in front of prevertebral space (arrows).

Figure 2. Cervical computed tomography shows air density in
front of the cervical vertabrea (arrows).

Figure 3. a-d. Thorax tomography shows the air in the para-tra-
cheal region and upper mediastinum, and no rib fractures or
pneumo thorax (arrows).

The patient had 16.000 neutrophil-dominated white cells
in the complete blood count, and there was no pathology
in hemoglobin value and biochemical parameters.

The patient was consulted with the pediatric surgeon. No
pathology was detected in the endoscopy and bronchos-
copy. Oral intake was opened during the follow-up, and
the patient was relieved clinically and showed improve-
ment in radiological imaging. He was discharged and cal-
led for a follow-up.

DISCUSSION

The incidence of spontaneous pneumomediastinum is un-
common. However, it is relatively more common (about
3%) in pediatric ages. Besides, the incidence is high
among patients with asthma, tall and slender, between the
ages of 20 and 40, and sports that increase thoracic pressu-
re, such as underwater diving and weight lifting. The air in
the subcutaneous tissues is not pathognomonic for pneu-
momediastinum but raises clinical suspicion (5,6). Indeed,
the most crucial finding in our case was crepitation in the
neck region on physical examination.

Approximately 70-90% of the factors that cause pneumo-
mediastinum are the causes that can be determined. These
include pushing (waltz maneuver), some drugs, excessive
vomiting, underwater diving and paragliding, sports avia-
tion movements such as sail wing jumping, free parachute
jumping, intense cough, asthma, bronchiectasis, inhalant
inhalation, loud yelling, labor, convulsion, bronchiolitis,
foreign body aspiration, laryngotracheitis, intubation, mec
hanical ventilation, endoscopy (5,7,8). Our case featured
the first case reported in the literature due to its develop-
ment after playing volleyball.

The clinic in pneumomediastinum patients is very vari-
able. The most common symptoms are neck pain, chest
pain, difficulty and pain in swallowing, hoarseness, voice
change, crackling sound, shortness of breath, tachypnea,
chest pain, restlessness, cyanosis, back pain, and cough.
The presence of fever should suggest a complication such
as mediastinitis. Regarding hypotension, shortness of bre-
ath, chest pain, respiratory distress, and tachypnea, pneu-
mothorax should be considered (9—11).

Although erect and lateral chest X-rays are sufficient for
diagnosing the disease radiologically, a cervical X-ray
may sometimes be required. In literature, the chest X-ray
may be false negative in up to 10 percent of cases (12,13).
Computed tomography is accepted as the gold standard for
diagnosing pneumomediastinum. It is strongly recommen-
ded for differential diagnosis and defining complications
(14,15). Endoscopy is helpful for suspicion or differential
diagnosis of esophageal perforation. Electrocardiography
is also recommended for differential diagnosis (5).

A conservative approach should be preferred if there is no
cardiopulmonary instability. An excellent recovery is seen
in pneumomediastinum cases not accompanied by di-
seases such as infection and esophageal rupture. It should
be monitored by daily physical examination during the
treatment. Clinically stable patients can be called for cont-
rol and discharged after being observed for at least 24-36
hours. Patients can be given 100% O? if they have oxygen
starvation (9,16,17). Oral intake should be stopped until
the esophageal injury is excluded. Conservative treatment
was also preferred in our patient. Micro-drainage may be
needed in patients with excessive subcutaneous emphyse-
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ma (approximately 1.1%). The tube thoracostomy is requ-
ired in cases accompanied by pneumothorax. Compressed
massage is also beneficial. Although antibiotic treatment
is frequently used in prevention, the authors have no con-
sensus (5,18).

Informed Consent: Written informed consent was obtai-
ned from the patient.
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ve kaynaklar harig) 5000 kelimeyi gecmemelidir. Kaynak sayisinda bir sinirlama yoktur.

- Editore mektup
JAMER Editdrler Kurulu'nun onayr ile yayimlanir. Mektup, agik ve yorum gefirilen makale ile iliskili olmalidir. Editore mektup; 500 kelime, 1 tablo
ve 5 kaynak ile sinirlidir.

- Elegtiri/Yorum )
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- Baglik Sayfasi

Baslik sayfasi maskeli degerlendirmeye imkan saglamast igin ayn bir dosya seklinde gonderilmelidir.

Baslik sayfasi sunlan icermelidir: (i) Tiirkee ve ingilizce olarak hazirlanan makale basligr 6zl fakat bilgilendirici olmalidir. (i) Kisa baslik ve-
rilmelidir. (jii) Tom yazarlann tam adi, ORCID numarasi, mail adresi, bagh bulunduklan kurum veya kuruluslann adi bulunmalidir. (iv) Makale
basliklarinda kisaltmalar, ticari isimler veya ticari markalar kullaniimamalidir.

-0z

Tim makaleler icin hem Tiirkce, hem de Ingilizce dzet gonderilmelidir. Ozet; calismanin amacini, ana bulgulan ve ana sonuglarini icermeli, sozcik
sayist 300'den fazla olmamahidir. 0z (Abstract); Amag (Aim), Gere ve Yontemler (Material and Methods), Bulgular (Results) ve Sonuc (Conclusion)
basliklarini icermelidir. Olgu calismalari ve derlemeler icin Gzetler yapilandinlmamalidir ve en fazla 250 kelime olmalidir. Yabanar yazar(lar)in
Tirkge olarak bir yazi gondermesine gerek yoktur, cinkii yazi isleri kurulu bu yaziyr onlara saglayacakhr.

- Anahtar Kelimeler

Yazarlar; U.S. Ulusal Tip Kitiiphanesi (NLM)'nin Tibbi Konu Bashklan‘ndan (MeSH) alinan, 3 ile 5 arasinda anahtar kelimeyi makalelerinin 0z
(Abstract) bolaminden sonra sunmalidir. Tirkee anahtar kelimeler Tarkiye Bilim Terimleri’ne (TBT) gére yazilmalidir (https://www.bilimterimleri.
com/). Kelimeler “virgil (,)" ile birbirinden aynlmalidir.

- Ana Metin

Yazar adlan ve bagh bulunduklan kurumlar, ana metin iceren dosyada belirtilmemelidir. Calismanin yazarlannin tespit edilebilecegi diger tim bilgi-
ler kaldinlmalidir. Metin, MS Word programi ile hazirlanmalidir. Tim metinler Times New Roman yazi tipinde, 12 punto ve ¢ift aralikli yozilmalidir.
Makale metni; Giris (Introduction), Gereg ve Yontemler (Material and Methods), Bulgular (Results), Tartisma (Discussion) ve Sonuc (Conclusion)
baslikli bolimlere aynimalidr.

(i) Giris, makalenin amacini belirtmeli ve calismanin gerekeesini dzetlemelidir. Yalnizea kesin referanslar verilmeli ve bu bolim yaklasik bir sayfa
ile sinirlandinimalidir.

(i1) Gerec ve Yontemler, gazlemsel veya deneysel konularin segimini acikca tanimlamalidir. Istatistikleri de iceren belirlenmis yontemlere referanslar
verilmelidir. Etik ile ilgili hususlar bu bélimde verilmelidir. Randomizasyon ile ilgili detaylar verilmelidir. Randomize calismalarin sonuclanni bildi-
ren yazilar, hastalann calisma boyunca ilerlemelerini gasteren CONSORT akis semasina gdre hazirlanmalidir (http://www.consort-statement.org/).
Istatistiksel degerlendirme, Gereg ve Yontemler boliminde aynntili olarak agiklanmahdr.

(iii) Bulgular, 6210 bir sekilde verilmeli, sekil ve tablolan icermelidir. Tablo ve sekiller metin iginde tutarli bir siraya sahip olmalidir. Metin icindeki
veriler, tablolarda veya sekillerde tekrarlanmamalidir.

Sekiller ve resimler, Tagged Image File Format ( tiff uzantih) veya Joint Photographic Experts Group Format (JPEG uzantih) olarak ayn dosyalar
halinde sunulmalidir. Sekillerin ¢dzinirligi en az 600 dpi olmalidir. Metin, tablolar ve sekiller MS Power Point programinda hazirlanarak kayde-
dilmemelidir. Sekil agiklamalan, metne atifta bulunmadan anlagilabilecek kadar bilgi icermelidir. Sekiller daha dnce baska bir yerde yayinlanmissa
kaynak gasterilmelidir. Sekillerdeki semboller kolaylikla gdrinebilmeli ve karakterlerin font biyikligu en az 8-10 olmalidir. Grafiklerdeki apsis ve
ordinat isimleri, birimleri ile birlikte verilmelidir. Dergi elektronik orfamda yayinlandigindan renkli fotograflar kabul edilmektedir. Tablolar resim



JAMER

Yuzurluru Bilgi

formatinda degil, ayn bir MS Word belgesi olarak sunulmalidir. Tablolar, metindeki sirasina gdre Arap rakamlar ile numaralandinimalidir. Her bir
tablo, tablo numarasiyla birlikte dstte kisa bir agiklayicr bashida sahip olmalidir. P degeri ve kisaltmalara dair agiklamalar tablonun altinda dipnot
olarak yer almalidir.

(iv) Tarhisma bolimdnde calismanin yeni ve nemli yonleri vurgulanmalidir. Bulgular ve gozlemler diger ilgili calismalarla iliskilendirilmelidir.
Tarhismanin kapsami, metnin diger bolmleriyle paralel olmalidir.

(v) Sonuc balimiinde makalenin literatire katkisina vurgu yapilarak, yazinin Gnemi ortaya konulmalidir.

* Agklama: Yazarlar, eger varsa bu balimde ckar catismasina neden olabilecek her tirld maddi destek veya iliskiyi beyan etmelidir.

* Tesekkir: Varsa katkida bulunan kisi, kurum ya da kuruluglar anilir.

* Hasta onami: Olgu raporlaninda yer alan hastalanin bizzat kendisi veya hukuki vasisi tarafindan bilgilendirilmis yazili onami alinmalidir; matbu
bir megi dergi web sayfasinda yer almaktadr.

* (ikar ¢ahismasi: Cikar catismasina neden olabilecek her tirli destek ve iliski beyan edilmelidir.

Finansal destek, maddi destekte bulunan kisi, kurum ya da kurulusa dair bilgi verilmelidir.

KAYNAKLARIN YAZIMI

Kaynaklarin metin icindeki gdsteriminde Vancouver stili kullamimalidir. Kaynaklann numaralan mefin icinde kullanim sirasina gore verilerek cimle
sonunda parantez icinde verilmelidir.

Omek:

....... qosterilmistir (1,2,9-11).

Karacavus ve arkadaslan (3) .. ..

Karacavus ve ark. (3) ...

Dergi isimleri “Index Medicus” a gore kisalhlmalidir. Index Medicus'ta indekslenmeyen bir dergi kisaltilmadan yazilmalidir. Kaynakea listesiyle me-
fin icerisindeki siralama arasinda uyumsuzluk bulunmamalidir. Kaynaklann dogrulugundan yazar(lar) sorumludur. Makalede bulunan yazar sayisi
6 veya daha oz ise tim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip sonuna “et al” (Turkce makaleler igin “ve ark.”) eklenmelidir.

Kaynak bir dergi ise;

Yazar ya da yazarlanin soyadlan ve isimlerinin basharfleri. Makale ismi. Dergi ismi. Yil;Gilt(Say1): i1k ve son sayfa numarasi.

Ornek: Bol 0, Altuntas M, Kaynak MF, Koyuncu S, Bicer M, Oner G, Oner U, Dogan 0, Eryurt SC. Uzun Siireli Tatillerin Acil Servis Isleyisine Etkisi.
Journal of Anatolian Medical Research. 2019;4(1):13-22.

Istege bagih: Eger bir derginin bir cilt boyunca sayfa numaralan sireklilik tagiyorsa (bircok tip dergisinin yaphigi gibi), sayr numarasini atlayi.
Ornek: Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med. 2002;347:284-7.

Kaynak bir dergi eki ise; '

Yazar veya yazarlann soyadlan ve isimlerinin bagharfleri. Makalenin baghg. Derginin ismi. Yil;Cilt(Suppl. Ek saysi):Ilk sayfa numarasi-Son sayfa
numarasi. Orek: Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994;(102
Suppl 1):275-82.
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Kaynak bir kitap ise;

(i) Kisisel yazarlar,;

Yozar ya da yazarlann soyadlan ve isimlerinin bas harfleri. Kitap ismi. Kaginai baski oldugu. Sehir: Yayievi; Yil.

Ornek: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

(ii) Yozar ve edittrin ayni oldugu kitaplar icin;

Ornek: Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxisty in the dental office. Philadelphia: WB Saunders; 2002.
(iii)Yazar (lar) ve editor (ler)in ayn oldugu kitaplar icin;

Ornek: Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services;
2001.

(iv) Kitabin bir bolimd icin;

Ornek: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumars. In: Vogelstein B, Kinzler KW, editors. The genetic basis
of human cancer. New York: McGraw-Hill; 2002. p. 93-113.

Not: Tiirkee kaynaklarda “p” icin “s” ve “editor(s)” “editor(ler)” ifadesi kullanilmalidir. “In” ifadesi ingilizce kitaplar icin gecerlidir, Tirkee kay-
naklarda “... ... (kitabin adi)” iginde seklinde yazlmalidir.

(v) Yazarlann organizasyon oldugu kitaplar igin;

Ornek: American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: @
plan for progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Not: Tiirkce kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

”S”
Kaynak bir ansiklopedi veya sozlik ise;

Ansiklopedi veya sdzlik ismi. Kaginar baski oldugu. Sehir: Basimevi; Yil. Bolim; Sayfa numaralan.

Ornek: Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.
Not: Tiirke kaynaklarda “ed” ve “p” sirasiyla “baski” ve “s” olarak ifade edilmelidir.

Kaynak bir Tez ise;

Yazarin soyadi ve isminin basharfi. Tez ismi [tez]. Sehir: Universite veya Kurum ismi; Yi.

Ornek: Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans [dissertation]. Mount Pleasant (MI): Central Michigan
University; 2002.

Not: Tiirke kaynaklarda “dissertation” ifadesi icin tez kullanilmalidir.

Kaynak Konferans/Kongre/Sempozyum Bildirisi ise;
Yazar veya yazarlann soyadlan ve isimlerinin basharfleri. Bildiri ismi. Editr veya editdrlerin soyadlan ve isimlerinin basharfleri (ed veya eds).
Konferans/Kongre/ Sempozyum ismi; Yil; Sehir. Yayin yeri: Yayinevi; Yil. Sayfa numaralan.

Ornek: Christensen S, Oppacher F. An analysis of Koza’s computational effort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic Programming; 2002
Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Not: Tiirke kaynaklarda “p” igin “s” ve “editor(s) “icin “editor(ler)” olarak kullanimalidir.
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Ornek: Harnden P, Joffe JK, Jones WG. Germ cell tumours V. Proceedings of the 5th Germ Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK.

Kaynak bir Web Sitesi ise;

Yazarin soyadi ve isminin basharfi (varsa). Web sitesinin ismi [Internet]. Basim veri: Yaymevi; ik Yayin Tarihi [Son giincelleme tarihi: ; Erigim
tarihi:]. Erisim adresi: URL.

Ornek:

Cancer-Pain.org [Infernet]. New York: Association of Cancer Online Resources, Inc.; ¢2000-01 [Updated: 2002 May 16; Cited: 2002 Jul 9]. Avai-
lable from: http://www.cancer-pain.org/.

Diger kaynak tiirleri igin;
https://www.nlm.nih.gov/bsd/uniform _requirements.html adresine bakilmasi gerekmektedir.

Etik Hususlar:

Journal of Anatolian Medical Research (JAMER), calismalanin yayin sirecinde, yazarlann, okuyuculann, aragtirmacilarin, hakemlerin ve editorlerin
Aragtirma ve Yayin Etik kurallan ile ilgili esaslara uymasini bekler. Sz konusu calismalarda ve bilimsel yazilarda, ICMJE (Interational Committee
of Medical Journal Editors) tavsiyeleri ile Committee on Publication Ethics (COPE) tarafindan yayinlanan aglk erisim rehberlerine gore asagida
paylasilan standart, genel ve dzel etik kurallara ve sorumluluklara dikkat edilmesi gerekmektedir. Calisma boyunca Helsinki Deklarasyonu’nun
hiikimlerine bagh kalindigi vurgulanmalidir. Makalenin efik kurul raporu gerekli gérilmesi durumunda yazardan istenebilir.

Yapilan arastirmalar icin ve etik kurul karan gerektiren klinik ve deneysel insan ve hayvanlar izerindeki calismalar igin ayn ayn efik kurul onay:
alinmig olmali, bu onay makalede belirtilmeli ve belgelendirilmelidir.

Etik kurul izni gerektiren calismalarda, izinle ilgili bilgiler (kurul ads, tarih ve sayi no) Gereg ve Yontemler bolimiinde ve aynica makale ilk/son
sayfasinda yer verilmelidir. Olgu sunumlaninda, bilgilendirilmis gandlli olut/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi
gereklidir.

Kullanilan fikir ve sanat eserleri icin telif haklan dizenlemelerine riayet edilmesi gerekmektedir.

Etik kurallar ile ilgili dikkat edilmesi gereken hususlar:

|. Bilimsel arastirma ve yayin efigine aykin genel eylemler

a) intihal: Bagkalannin fikirlerini, metotlani, verilerini, uygulamalanni, yozilanni, sekillerini veya eserlerini, bilimsel efik kurallanina ygun bicim-
de atif yapmadan kismen veya tamamen kendi eseriymis gibi sunmak,

b) Sahtecilik: Aratrmaya dayanmayan veriler Gretmek, sunulan veya yayinlanan eseri gercek olmayan verilere dayandirarak dizenlemek veya
degistirmek, bunlan rapor etmek veya yayimlamak, yapilmamis bir araghrmayr yapilmis gibi gostermek,

¢) Carpitma: Arastirma kayitlart ve elde edilen verileri tahrif etmek, arastirmada kullanilmayan yontem, cihaz ve materyalleri kullanilmis gibi gos-
termek, arastirma hipotezine uygun olmayan verileri degerlendirmeye almamak, ilgili teori veya varsayimlara uydurmak igin veriler veya sonuglarla
oynamak, destek alinan kisi ve kuruluslann cikarlan dogrultusunda aragtirma sonuglarini tahrif etmek veya sekillendirmek,

¢) Mikerrer yayim: Bir araghrmanin ayni sonuclanini iceren birden fazla eseri dogentlik sinavi degerlendirmelerinde ve akademik terfilerde ayn
eserler olarak sunmak,

d) Dilimleme: Bir araghirmanin sonuglarini aragtirmanin bitnliging bozacak sekilde, uygun olmayan bigimde parcalara ayirarak ve birbirine atif
yapmadan cok sayida yayin yaparak belirli sinav degerlendirmelerinde ve akademik tesvik ve terfilerde ayn eserler olarak sunmak,
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e) Haksiz yazarlik: Aktif katkisi olmayan kisileri makale yazarlarina eklemek, aktif katkisi olan kisileri yazarlar arasina dahil etmemek, yazar
siralamasini gerekeesiz ve uygun olmayan bir bigimde degistirmek, aktif katkisi olanlanin isimlerini yayim sirasinda veya sonraki baskilarda eserden
atkarmak, akfif katkisi olmadigi halde nifuzunu kullanarak ismini yazarlar arasina déhil ettirmek,

f) Diger etik ihlali tirleri: Destek alinarak yiritilen araghrmalann yayinlannda destek veren kisi, kurum veya kuruluglar ile onlann arastirmadaki
katkilanni agik bir bigimde belirrmemek, insan ve hayvanlar izerinde yapilan arashirmalarda efik kurallara uymamak, yaynlannda hasta haklanna
saygi gostermemek, hakem olarak incelemek dzere gorevlendirildigi bir eserde yer alan bilgileri yayinlanmadan dnce baskalanyla paylasmak,
bilimsel aragtirma igin saglanan veya aynlan kaynaklan, mekdnlan, imkanlan ve cihazlan amac disi kullanmak, tamamen dayanaksiz, yersiz ve
kasith efik ihlali suclamasinda bulunmak (YOK Bilimsel Araghrma ve Yayin Efigi Yonergesi, Madde 8)

I1. Paydaglarin Sorumluluklan

1. Yazarlarin Sorumluluklari

- Makaledeki tiim verilerin gercek ve 6zgiin oldugu beyan edilmelidir.

- On degerlendirme veya hakem degjerlendirme sonucunda gdsterilen infihal durumunu, hatalan, supheli durumlan ve dnerilen diizeltmeleri yapil-
masi zorunludur. Yapilmayacak ise, tutarli bir sekilde gerekgesi bildirilmelidir.

- Makale veya aragtirmanin “Kaynakea”si eksiksiz ve dergimizin yazim kurallanna uygun olarak hazirlanmalidr.

- Intihal ve sahte verilerden uzak durulmalidir.

- Aragtirmanin birden fazla dergide yoyimlanmasina imkan verilmemelidir.

2. Hakemlerin Sorumluluklan

Dergimiz idaresi, hakemlik sirecinin efik yayincilik kurallan cercevesinde basarili bir sekilde yiritilmesini ve iyilestirilmesini taahhit eder. Arag-
tirmalann paydaslan ve okuyuculannin, JAMER’de yayimlanan incelemelerde gordikleri intihal, mikerrer yayin, yanhslik, sipheli icerik veya
durumlan kayseriseah.dergi@saglik.gov.tr email adresine bildirmeleri memnuniyetle karsilanir. Konu hakkinda elde edilen veri sonuclan ilgili
taraflara bildirir ve takibini yapar. Hakemlerin asagidaki esaslara uymasini temel alir.

- Degerlendirmeler tarafsizca yapilmalidir.

- Hakemler ile degerlendirme konusu makalenin paydaslan arasinda ¢ikar catismast olmamalidir.

- Makale ile ilgili diger makale, eser, kaynak, atif, kural ve benzeri eksiklerin tamamlanmasini isaret edilmelidir.

- (ift taraflr kor hakemlik sistemine binaen degerlendirmesi yapilmis makaleler veya hakemleri agiklanmamalidr.

3. Editorlerin Sorumluluklari

- Editorler, makaleleri kabul etmek ya da reddetmek sorumluluk ve yetkisine sahiptir. Bu sorumluluk ve yetkisini yerinde ve zamaninda kullanmak
zorundadr.

- Edifdrler, kabul ya da reddettigi makalelerle ilgili cikar catismast icerisinde olmamalidir.

- Editdrler, dzgin ve alanina katki saglayacak makaleleri kabul etmelidir.

- Editorler, dergi politikasi, yayim kurallan ve seviyesine uymayan eksik ve hatali aragtirmalan higbir etki altinda kalmadan reddetmelidir.

- Editorler, yanlis, eksik ve problemli makalelerin hakem raporu dncesi veya sonrasinda geri ¢ekilmesine ya da dizeltildikten sonra yayimlanmasina
imkdn vermelidir.

- Editorler, en az iki hakem tarafindan degerlendirilen makalelerin cift tarafli kor hakemlik sistemine gare degerlendirilmesini saglar vehakemleri
gizli tutar.

Editorler, “Turnitin” intihal programi araciligiyla makalelerin intihal durumu ve yayimlanmamis 6zgiin araghirmalar olup olmadigini saglar.

4. Intihal Politikast

Dergimize gelen her calisma, Tumitin intihal programinda taranmaktadir. Editorlerin, hakemlerin ve yazarlann, uluslararasi yayin etik kurallanna
uymasi ve makalelerin yazim kurallanna uyumlu olmasi zorunlulugu vardr.
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Deneysel Araghirmalar Etik Kurallan

Deneysel Arastirmalarda; Destek alinarak yiritilen aragtirmalann yayinlannda destek veren kisi, kurum veya kuruluslar ile onlann arastirmadaki
katkilanini agik bir bigimde belirtmek, insan ve hayvanlar izerinde yapilan arastirmalarda efik kurallara uymak, yayinlaninda hasta haklanna saygs
gostermek Deneysel Arastirma Etik Kurallan baglaminda zorunludur. Deneysel arastirma kapsaminda deneylerde ekolojik dengeye ve hayvan
sagligina zarar vermeme dergimizin temel ilkesidir. Bu kapsamda yapilacak calismalar igin gerekli efik izinler ilgili resmi kuruluglardan alinarak
makalenin dergimize gonderilmesi sirecinde ilgili dosyaya eklenmelidir. Bu konuda biitiin sorumluluk yazardadr.

Yazarhigin Kabulis ve Telif Hakki Sozlegmesinin Devri: Yazinin gonderimi sirasinda, yazarlann “Yazarligin Kabuli ve Telif Hakki Sozlesmesinin
Devri” formunu doldurup gondermeleri ve yayinda adr olan tiim yazarlann bilimsel katki ve sorumluluklar ile herhangi bir gkar catismasi sorunu
olup olmadigint agika belirtmeleri gerekir.

Makalenin Degerlendirilmesi: Makaleler yalnizca bu dergide ve yalnizca elektronik ortamda yayimlanmak izere, baska bir yerde yayimlanma-
diklarini (kismen veya tamamen, baska bir deyisle veya ayni kelimelerle) ve ayni zamanda baska bir yayinar tarafindan eszamanli olarak incelen-
memeleri gerektigini kabul ederek alinir ve dergi tarafindan reddedilmedikce baska bir dergiye ganderilmemelidir.

Hakem incelemesi: Hakemler, degerlendirme, diizenleme ve revizyon islemlerini tamamen inferet izerinden takip edeceklerdir. Hakemler ozel
kullanicr adi ve sifresi ile asagidakilerin URL adresini kullanir:
kayserieah.dergipark.gov.tr/jamer

Yayimlanan bir makale, derginin sorumlulugundadir. Dizenleme, revizyon, kabul ve reddetmeyle ilgili sireler tamamen internet Gzerinden edi-
tor(ler), ve/veya hakemler tarafindan kayserieah.dergipark.gov.tr/jamer sitesi aracihii ile gerceklestirilecektir. Dizeltmeler ve dizgi sonrasinda tim
yeniden okumalar yazar tarafindan infernet Gzerinden yapilmali ve belirlenen siire iinde editdre geri gonderilmelidir.

Online makale génderimi igin;
Litfen kayserieah.dergipark.gov.tr/jomer adresini kullaniniz. Herhangi bir sorunla karsilashinizda kayseriseah.dergi@saglik.gov.tr ile irtibata
gecmekten cekinmeyiniz.
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Journal of Anatolian Medical Research (JAMER) is a free access, fully electronic, timely and scientific journal of Kayseri City Education and Research
Hospital that published three times a year, in Turkish or English. Its purpose is to publish original, peer-reviewed, up-to-date basic research and
clinical reports on all fields of medicine and related health sciences. It gives high priority to articles describing effectiveness of therapeutic interventi-
ons and the evaluation of new techniques and methods. JAMER publishes: Original Articles; Case Reports, Commentaries; Review Arficles; Editorials;
Letters to the Editor and Correspondence.

* Research Articles

Present new and important basic and clinical information, extend existing studies, or provide a new approach to a traditional subject. Consists of
Title, Authors, their addresses, Abstract, Key Words, Introduction, Material and Methods, , Ethical Considerations, Results, Discussion, Acknowled-
gements, Conflict of Interest, References, Figure Legends, Figures (up to 5), and Tables (up to 5). For research articles, main fext should not exceed
5.000 words and number of references should not exceed 40.

* Case Reports

Provide case studies of interest, new ideas, and techniques. A case presentation consists of Title, Authors, their addresses, Abstract, Key Words,
Introduction, Patients and Methods, Results, Discussion, Conclusion, Ethical Considerations, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For case reports, main text should not exceed 1.500 words (3 figure and/or 3 table) and number of references
should not exceed 20.

* Review Articles

The Editorial Board invites an author who has previous published papers on a specific area fo write a review article. A reviewarticle consists of Title,
Authors, their addresses, Abstract, Key Words, Introduction, Main Sections under headings written in bold and senfence case, Subsections (if any)
under headings written in italic and numbered consecutively with Arabic numerals, Conclusion, Acknowledgements, Conflict of Interest, References,
Figure Legends, Figures, and Tables. For the review articles, main text should not exceed 5,000 words. There is no limitation for number of references.

* Letters to the Editor
Letters are published at the discretion of the Editorial Board. Letters should be brief and directly related to the published article on which it com-
ments. Letters must be limited to 500 words of fext, 1 table, and no more than 5 references.

* Commentaries
A commentary consists of Title, Authors, their addresses, Abstract, Key Words, Introduction, Discussion, Conclusion, Ethical Considerations, Acknow-
ledgements, Conflict Of Interest, References, Figure Legends, Figures, and Tables. Manuscripts should be limited to 2000 words of text.

PREPARATION OF MANUSCRIPTS

The manuscript should be prepared in accordance with The Uniform Requirements for Manuscripts Submitted to Biomedical Journals - International
Committee of Medical Journal Editors (www.icmje.org).

Manuscripts must be submitted in .doc format, and should be prepared according to the above mentioned word and reference limitations and other
related information.
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* Language
Manuscripts should be written in clear and concise English or Turkish.

* Title Page

Title page must be submitted as a separate file. The title page should contain: (i) the title of the article in Turkish and English, which should be
concise but informative, (ii) running title should be written (iii) in the full names of each author, (iv) the institutional affiliation or name of the
department (s), (v) the full postal and e-mail address, and telephone numbers of the corresponding author. Do not use abbreviations, commercial
names or trademarks in article fitles.

* Abstract

All articles will have both Turkish and English abstract. The abstract should state the purpose of the study, main findings and the principal conclusi-
ons in not more than 250 words with separate headings of Aim, Material and Methods, Results and Conclusion.

Abstracts for Case studies and reviews should be unstructured and not more than 200 words. Foreign author(s) need not submit an abstract in
Turkish, as the Editorial board will provide it for them.

* Key Words

Authors must include on the fitle page of their manuscripts 3 to 5 key words from U.S. National Library of Medicine (NLM)’s Medical Subject He-
adings (MeSH). Key words in Turkish should be given according to Turkey Science Terms (TBT) (https://www.bilimterimleri.com/). The words must
be seperated by commas.

* Main Text

Names of the authors and their offiliations should not be stated in the file containing main text. Also remove all other information that may identify
the authors of the study to the reviewers. Text should be prepared with MS Word document. All text should be written with Times New Roman font
type at 12 font size and double spaced. The text of the article should be divided into sections with the headings Introduction, Materials and Methods,
Results and Discussion.

(i) The Introduction should state the purpose of the article and summarize the rationale for the study. Give only strictly pertinent references and limit
this section approximately to one page.

(ii) The Material and Methods should describe the selection of the observational or experimental subjects clearly. Give references to established
methods including statistics. When reporting experiments on human subjects indicate whether the procedures were followed in accordance with
the ethical standards. Information about Approval of Ethics Committee should be given in this section. Give details on randomization. Manuscipts
reporting the results of randomized trials should prepare according to the CONSORT flow diagram showing the progress of patients throughout the
trial (http://www.consort-statement.org/).

Statistical methods should be explained in detail in the Materials and Methods.

(iii) Results must be concise and include figures and tables and in logical sequence in the text, tables and figures/illustrations. Data in the text should
not be repeated in the tables or figures/illustrations.
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Figures and images should be submitted as separate files as Tagged Image File Format (with tiff extension) or Joint Photographic Experts Group
Format (with .jpeg extension). Resolution of the figures should be at least 600 dpi. Text, tables, and figures should not be saved as MS Power Point.
Figure legends should contain enough information that can be comprehended without referring to the text. If the figure was previously published
elsewhere, the reference should be given. Symbols in the figures should be visible at these sizes and font size of the characters should be at least
8-10. In the graphs, names of the abscissa and the ordinate should be given together with their units.

Since the journal is published electronically, colored photographs are accepted. Tables should be submitted as separate MS Word documents,
not as pictures. Tables should be numbered consecutively with Arabic numerals in order of appearance in the text. Each table should have a brief
explanatory fitle on top together with the table number. Explanations should be at the bottom of the table as footnotes. Each column in the table
should have a precise, explanatory heading.

(iv) Discussion section emphasize the new and important aspects of the study and present your conclusions. Relate the observations to other relevant
studies. Extent of the discussion should be parallel to other sections.

(v) Conclusion section the importance of the article should be infroduced by emphasizing the contribution of the article to the literature.

* Disclosure: Authors should declare any financial support or relationships that may cause conflict of inferest in this section, if any.

* Acknowledgements: If any, contributors, institutions or organizations are mentioned.

* Informed consent: Informed consent of the patients in the case reports must be obtained in person or by their legal guardian; A prinfed copy
is available on the journal’s website.

* Conflict of interest: Any support and relationship that may cause conflict of interest must be declared. Financial support, financial support
person, insfitution or organization should be given information.

REFERENCES

Vancouver referencing style should be used for all references.

References should be cited numbered in the order of mention in the text and given in parentheses at the end of the sentence.
In the main text of the manuscript, references should be cited using Arabic numbers in parentheses, like this: (1), (2).

A study by Karagavus et al. (3),
......... like this (1,2,9-11).

Journal titles should be abbreviated in accordance with the journal abbreviations in Index Medicus/ MEDLINE/PubMed. Abbreviations are not used
for journals not in the Index Medicus. There should be no mismatch between the reference list and the order in the text. Authors are responsible for
the accuracy of references. When there are six or fewer authors, all authors should be listed. If there are seven or more authors, the first six authors
should be listed followed by “et al.”

The reference styles for different types of publications are presented in the following examples:
Journal Article Format:

Author(s)— Family name and initials. Title of article. Abbreviated journal title. Publication year;volume(issue): first page number- last page number..
Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation of inferstitial excitatory amino acid concentrations after
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cortical contusion injury. Brain Res. 2002;935(1-2):40-6.
Optional: If a journal carries continuous pagination throughout a volume (as many medical journals do), omit the month and issue number.
Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N Engl J Med. 2002;347:284-7.

Issue with supplement:
Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994; (102 Suppl 1):275-82.

Books:

(i) Personal Author(s);

Author(s) — Family name and initials (no spaces between initials). Title of book. Edition of book if later than 1st ed. Place of publication: Publisher
name; Year of publication.

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis: Moshy; 2002.

(ii) Editor(s), compiler(s) as author;

Dionne RA, Phero JC, Becker DE, editors. Management of pain and anxiety in the dental office. Philadelphia: WB Saunders; 2002.

(iii) Author(s) and editor(s);

Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor. White Plains (NY): March of Dimes Education Services; 2001.
(iv) Chapter in a book;

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In: Vogelstein B, Kinzler KW editors. The genetic basis of
human cancer. New York: McGraw-Hill; 2002. p. 93-113.

(v) Organization(s) as author

American Occupational Therapy Association, Ad Hoc Committee on Occupational Therapy Manpower. Occupational therapy manpower: a plan for
progress. Rockville (MD): The Association; 1985 Apr. 84 p.

Dictionary and similar references
Dorland’s illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000. Filamin; p. 675.
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