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ARASTIRMA YAZISI / RESEARCH ARTICLE
MULTIPLE SKLEROZ HASTALARINDA APOE GEN
EKSPRESYONUNUN BELIRLENMESI

DETERMINATION OF APOE GENE EXPRESSION IN MULTIPLE SCLEROSIS PATIENTS
Suat CAKINA', Selma YUCEL?, Cemre Cagan POLAT?
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AMAC: Apolipoprotein E (ApoE), lipoprotein parcacikla-
rinin reseptor aracil endositozunda ligand olarak islev
goren bir glikoproteindir. ApoE'nin Alzheimer ve multipl
skleroz gibi nérojeneratif hastaliklar ile iliskisini gOsteren
calismalar vardir. Bu calismanin amaci ApoE gen ekspres-
yonu ile MS arasinda bir iliski olup olmadigini arastirmak-
tir.

GEREC VE YONTEM: ApoE gen ekspresyonunun multip-
le skleroz hastligi izerinde etkisini saptamak amaciyla
yaptigimiz calismamiza 35 hasta ve 20 saglikli birey da-
hil edilmistir. ApoE mRNA ekspresyonunun seviyesi, Re-
vers-Transkriptaz Polimeraz Zincir Reaksiyonu (qRT-PCR)
ile belirlendi. Istatiksel analiz icin SPSS paket programi
kullanilarak,t testi, ki-kare testi, Kruskal-Wallis testi ve
Mann-Whitney U testi yapildi ve p <0,05 istatistiksel ola-
rak anlamli kabul edildi.

BULGULAR: Sonug olarak, ApoE gen ekspresyonunun
coklu skleroz hastalarinda ve saghkli kisilerin gercek za-
manli PCR teknikleri kullanilarak karsilastiriimasi, grup-
lar arasinda istatistiksel olarak anlamlilik géstermedi (p
=0.95).

SONUC: Calismamiz ApoE gen ekspresyonunun MS
hastaligi ile iliskili olabilecegini desteklememektedir.
ApoE'nin Multipl Skleroz hastaliginda roliini belirlemek
icin ileri calismalara ihtiyag vardir.

ANAHTAR KELIMELER: ApoE, Multiple sklerozis, Gen eks-
presyonu

Gelis Tarihi / Received: 15.10.2019
Kabul Tarihi / Accepted: 27.01.2020 o
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ABSTRACT

OBJECTIVE: Apolipoprotein E (ApoE) is a glycoprotein
that functions as a ligand in receptor-mediated endocy-
tosis of lipoprotein particles. There are studies showing
the association of APOE with neurogenerative diseases
such as Alzheimer's disease and multiple sclerosis (MS).
The aim of this study was to investigate whether there is
a relationship between APOE gene expression and MS.

MATERIAL AND METHODS: To determine the effect of
APOE gene expression on multiple sclerosis patients, we
have included 35 MS patients and 20 healthy subjects
into the study. The level of APOE mRNA expression was
determined by real-time quantitative reverse transcrip-
tion polymerase chain reaction (qRT-PCR). For statistical
analysis, t-test, chi-square test, Kruskal-Wallis test and
Mann-Whitney U test were performed using SPSS packa-
ge program and p <0.05 was considered as statistically
significant.

RESULTS: As a result, the comparison of ApoE gene exp-
ression in multiple sclerosis patients and healthy people
using real-time PCR technique did not show any statisti-
cal significance between the groups (p=0.95).

CONCLUSIONS: Our study does not support that ApoE
gene expression may be related to MS. Further studies
are needed to determine the role of ApoE in Multiple Sc-
lerosis disease.

KEYWORDS: ApoE, Multiple sclerosis, Gene expression
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INTRODUCTION

Multiple sclerosis (MS) is a chronic, inflamma-
tory, central nervous system demyelinating
disease. Previous studies have reported a sig-
nificant increase in the prevalence rates of MS
worldwide. Although the etiology and pat-
hogenesis of MS are still obscure, it is demons-
trated that the causes of MS are multifactorial
and include genetic predisposition together
with environmental factors (1, 2).

Apolipoprotein E (APOE) plays a functional role
in lipid transport, immunoregulation, neurop-
lasticity and repair mechanisms. APOE is the
highest expression in the brain and liver and is
the lipoprotein that regulates the metabolism
of lipids in the body (3). The apolipoprotein E
(ApoE) gene localized on the chromosome
19913 region is found in three common alle-
lic forms: the APOE gene (Apo €2, €3, e4). The
frequency of the €4 allele is approximately 10-
23 % in the general population (4-6). Research
on APOE polymorphisms has found Apo E ge-
notype being involved in other neurodegene-
rative diseases and ApoE-€4 allele carriers seem
to have a worse prognosis (7). When mRNA
expression level of ApoE decreases, it reduces
the protective properties of ApoE in both inf-
lammatory and immune responses. Studies
have reported that APOE is a genetic risk factor
for Alzheimer's disease pathology. In addition,
APOE-2 has been reported to have protective
properties. mMRNA expression level of APOE may
contribute to the risk of developing MS, but this
is controversial (6, 8-10).

The aim of this study was to investigate whet-
her there is a relationship between APOE gene
expression and MS.

MATERIAL AND METHODS
Study Subject

Case-control study consisted of 55 people. The
study groups included 35 MS patients (7 males
and 22 females; mean age 37.2 £ 11.9) and 20
age- and sex-matched healthy volunteers (4
males and 16 females; mean age 38.5 + 14.7).

All patients and controls were sex and age-mat-
ched (no difference was calculated, p >0.05).

Disease type was defined as relapsing-remit-
ting (RRMS), primary progressive (PPMS) or
secondary progressive (SPMS). All of patients
were diagnosed according to the revised Mc-
Donald criteria.

Blood Sample Collection and Gene Expression Analysis

Venous blood samples (5 ml) were collected
from both control and patient groups. Total
RNA was extracted from whole blood using Ac-
cuZol RNA isolation kit according to the manu-
facturer’s instructions (Bioneer, South Korea).

Spectrophotometry showed optical density ra-
tio from 260 nm to 280 nm (1.8—2.1) for extrac-
ted RNA confirming purity and quantity of ext-
racted RNA in optimal range. Complementary
DNA (cDNA) was synthesized with oligo (dT)
primer using a reverse transcription kit (Bioneer,
South Korea). APOE mRNA expression was qu-
antified by real-time PCR using GreenStar qPCR
Master Mix kit) (Bioneer, South Korea). Real-ti-
me PCR amplification for APOE was performed
using a total volume of 20 pL that contained 10
pl gPCR mix, 5 ul of each primer, 2u ¢cDNA and
distillate water. The PCR conditions were as fol-
lows: 94 °C for 3 min, and then 40 cycles of 95 °C
for 30 s, 60 °C for 30 s, and 72 °C for 30 s, and fi-
nally 72 °Cfor 5 min. The primers set were as fol-
low: APOE, F: 5-TGGACAAGTCTGGGATCCTT-3'
(forward) and R: 5-CATCTTCCTGCCTGTGAT-
TG-3' (reverse); GAPDH, 5,-TGCACCACCAACTG-
CTTAGC-3, (forward) and 5,-GGCATGGACTGT-
GGTCATGAG-3,. The threshold cycle (Ct) is the
intersection point. The relative gene expression
of the APOE was normalized to GAPDH as the
reference gene. The Delta Ct is the difference in
threshold cycles between the target and refe-
rence. Delta Ct values were used for statistical
analysis.

STATISTICAL ANALYSIS

Results are presented as mean + SD. The normal
distribution of clinical variables and gene exp-
ression data were checked using Kolmogorov-
Smirnov test. Two-tailed t-test, chi-square test,
Kruskal-Wallis test, and Mann-Whitney U test
were used for comparison of the patients and
controls by SPSS19 (SPSS, IBM Company). p-va-
lues <0.05 are taken as statistically significant.



RESULTS

35 MS patients, including 31 RRMS, 2 SPMS and
2 PPMS subjects, were analysed for the presen-
ce of APOE and compared with 20 age- and
gender-matched control group. The characte-
ristics of all patients are presented in Table 1.

Multiple sclerosis patients showed no signifi-
cant correlation between age and APOE mRNA
level (rs=0.31, p=0.19). Two-tailed t-test revea-
led no significant difference in the mRNA exp-
ression level of APOE between the male and
female (p=0.27). No relationship exists betwe-
en the Apo gene expression and MS subgroups
(p=0.07). There was a decrease of APOE relative
expression level in MS group when compared
to the control group but there was no signifi-
cant statistical difference (p =0.95) (Table 1).

Table 1: Demographic and clinical details of study sub-
jects

MS (n=35) Control (n=20)
Age (mean years + SD) 372£119 385£147 017
Sex (n (%)) 0.64

Male 7(20.0) 4(20.0)
male 28 (80.0) 16 (80.0)

pValue

Fe
MS-Type (n (%))
RRMS 31(88.6)
PPMS 2(5.7)
SSMS 2(5.7)
0.62+0.22

APOE relative expression level 0.68+0.25 0.95

SD: Standard Deviation; RRMS: Relapsing-remitting MS; PPMS: Primary progressi
MS

ETHICS COMMITTEE

MS; SPMS: Secondary progressi

Ethical Committee of Canakkale Onsekiz Mart
University Faculty of Medicine has approved
the experiments and informed consents were
obtained from each participant before enroll-
ment (2011-KAEK-27/2019-E.1900037101).

Patients with infection diseases or other auto-
immune diseases, cardiovascular or renal dise-
ase, cancer and blood systemic disorders were
excluded from study.

DISCUSSION

In the present study, we found lower APOE gene
expression in peripheral blood of MS patients
compared to control subjects. Our results are
in agreement with the findings reported by se-
veral studies indicating decreased plasma and
APOE gene expression in MS patients (11, 12).

Itis reported that some studies indicated a posi-
tive association between ApoE gene polymorp-
hism and the risk of MS progression whereas
other studies generated negative results (5, 13-
17). However, the results remain controversial.
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To generate robust data, a much larger sample
size in each subgroup might be required.

Previous studies have reported an increased
APOE expression associated with Alzheimer's
disease. Regarding the role of APOE genotype
in AD risk, differences in these expressions may
be significant (13, 18, 19). Bekris et. al. reported
no significant difference in APOE mRNA levels
between brain regions of AD patients and cont-
rol subjects. It has been reported to correlate
with low APOE plasma levels when cognitive
impairment occurs in AD (3). There are conflic-
ting reports that APOE mRNA or APOE protein
levels are increased or decreased in autopsy
specimens from AD patients. (20-24).

Previous studies on serum and CSF ApoE levels
in MS patients reported variable results (16, 17,
25, 26). Pirtilla et al. showed that serum or CSF
ApoE levels or ApoE-index did not differ betwe-
en controls and MS patients (12). In contrast,
Gaillard et al. reported decreased CSF ApoE le-
vels in patients with definite MS (11).

Our results showed that ApoE expression levels
were not statistically different between the pa-
tient and control groups. The reasons for these
discrepant results remain unknown. The met-
hods and reagents employed for the measure-
ment of ApoE were different. Other explanati-
ons for the discrepant results may be related to
differences in patient populations.

CONCLUSION

In conclusion, our data indicate that ApoE gene
expression is not associated with MS. Although
ApoE levels are not useful as an activity marker
of MS, the role of some ApoE isoforms in the
pathogenesis of MS cannot be excluded. The
association between ApoE and multiple sclero-
sis should be examined in a larger population
to clarify the role of ApoE in the degenerative
form of MS.
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NOROBEHCET SENDROMUNDA KLIiNIK,
DEMOGRAFIK VE RADYOLOJIK BULGULAR

CLINICAL, DEMOGRAPHIC AND RADIOLOGICAL FINDINGS IN
NEURO-BEHCET SYNDROME

Fatma SIMSEK

Atatiirk Universitesi Tip Fakiiltesi Néroloji Anabilim Dali
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AMAC: Noro-Behget sendromu (NBS), Behcet Hastaligi-
nin (BH) santral sinir sistemi tutulumuna bagli ortaya ¢I-
kan, mortalite ve morbiditeyi arttiran faktorlerden biridir.
Calismamizda bolgemizde yasayan NBS tanili hastalarin
klinik, demografik ve radyolojik verilerinin incelenmesi
amaclandi.

GEREC VE YONTEM: Galismamizda Ocak 2015-Ocak 2019
tarihleri arasinda Atatiirk Universitesi Noroloji kliniginde
NBS tanisi ile takip edilen ve tani kriterlerini karsilayan
14 hastanin kayitlari retrospektif olarak tarandi. Analizler
SPSS 20 istatistik programi kullanilarak yapild.

BULGULAR: Hastalarin yaslari 18-45 yas araligindaydi.
Yas ortalamasi 32,07+9,06 yil, NBS basglama yasi 29,9+6,8
yildi. NBS tanili hastalarin % 35,7'si (n=5) kadin, % 64,3
‘U (n=9) erkekti. Hastalarin en sik basvuru sebebi % 57,1
ile bas agristydi. NBS tanili hastalarin manyetik rezonans
goruntilemede % 50'sinde parankimal, % 50'sinde non-
parankimal tutulum vardi. Bir hastada NBS ve multipl
skleroz (MS) birlikteligi, bir hastada beyin sapinda difiiz-
yon kisitlamasi olan akut enfarkt alani vardi. Calismamiz-
da NBS'de mortalite oranimiz % 7,1 (n=1) idi. Hastalarin
% 35,7'sinde oncesinde bilinen BH tanisi olup, % 64,3'l
(n=9) NBS tanisi ile birlikte BH tanisini almisti. HLA-B51
sonucu dort hastada pozitifti.

SONUC: NBS ve BH tanisini ayni anda alan hasta orani-
miz literattire gore belirgin yliksek olup burada etkili olan
faktorin disik sosyokdltirel dizey oldugu disiinaldi.
Erken tani ve tedavi NBS gelisme riskini azaltan 6nemli bir
faktordir. Nadiren NBS ve MS birlikteligi gorilebilir.
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ABSTRACT

OBJECTIVE: Neuro-Behcet's Syndrome (NBS), occurs due
to central nervous system involvement of Behcet's dise-
ase (BD), and it is one of the factors that increase mor-
tality and morbidity. In this study, we aimed to investi-
gate the clinical, demographic and radiological data of
Neuro-Behcet patients living in our region.

MATERIAL AND METHODS: In this study, the records of
14 patients who were followed up with the diagnosis of
NBS at Atatirk University Neurology Clinic between Ja-
nuary 2015 and January 2019 were reviewed retrospe-
ctively. Analyses were made by using SPSS 20 statistical
program.

RESULTS: The ages of patients were between 18 and
45 years. The average age was 32,07+9,06 years, and
NBS onset age was 29,9+6,8 years. % 35,7 (n=5) of pa-
tients with NBS were female, and % 64,3 (n=9) of them
were male. The most common reason for admission was
headache with % 57,1. % 50 of the patients with NBS in
magnetic resonance imaging had parenchymal, and 50%
of the patients had nonparenchymal involvement. One
patient had coexistence of NBS and multiple sclerosis
while one patient had an acute infarct area with diffusion
restriction in the brain stem. In our study, mortality rate
in NBS was % 7,1 (n=1). % 35,7 of the patients had a pre-
viously known diagnosis of BS, and % 64,3 (n=9) of them
had been diagnosed BD with NBS diagnosis. The result of
HLA-B51 was positive in 4 patients.

CONCLUSIONS: The rate of patients with NBS and BD at
the same time is significantly higher than the literature.
It was thought that the effective factor was low sociocul-
tural level. Early diagnosis and treatment are important
factors that reduce the risk of developing NBS. Rarely co-
existence of NBS and MS?.

KEYWORDS: Behcet disease, Multiple sclerosis, Central
nerveus system, Early diagnosis.
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GiRiS

Behget hastaligi (BH) etiyolojisi bilinmeyen,
multisistemik, tekrarlayan ataklarla seyreden
enflamatuvar bir hastaliktir. BH ilk kez Hulusi
Behget tarafindan 1937 yilinda oral Ulserler, ge-
nital Glserasyonlar ve Uveit triadi olarak tanim-
lanmis (1). Sikhikla G¢lincii dekatta ve erkeklerde
gorulmektedir. BH genel olarak erkeklerde daha
agir seyretmekte olup, santral sinir sistemi (SSS)
tutulumu da erkeklerde daha sik goriilmekte ve
daha mortal seyretmektedir. Hastaligin her sis-
temi etkileyebilecek enflamatuvar bir perivas-
kdlit oldugu disuntlmektedir. BH ilk tanimlan-
digi triad disinda; eklem, damar (6zellikle ven
tutulumu), akciger, gastrointestinal sistem ve
sinir sistemini de etkilemektedir (2).

Uluslararasi Calisma Grubu tarafindan BH icin
belirlenen tani kriterlerine gore, tani tekrarla-
yan oral ulserlerin yani sira asagidaki ozellikler-
den ikisinin varligina dayanmaktadir: tekrarla-
yan genital Ulserler, g6z lezyonlari (6n ve arka
Uveit ve retinal vaskalit), cilt lezyonlar (eritema
nodozum, psddofolikiilit, papulopustiler lez-
yonlar ve akneiform nodiiller) veya pozitif bir
paterji testi (cilde igne batirnlmasindan 24-48
saat sonra pustil olusumu) (3).

BHde mortalite ve morbiditenin en 6nem-
li nedenlerinden biri SSS tutulumudur. BH'de
% 5-10 oraninda SSS tutulumu goérilmekte ve
Noro-Behget Sendromu (NBS) olarak adlandiril-
maktadir (4). Norolojik tutulum sistemik bulgu-
larin ortaya ¢ikmasindan ortalama 3-6 yil sonra
gorilmektedir (5, 6, 7). NBS'de SSS tutulumu pa-
rankimal veya nonparankimal olabilir. Paranki-
mal tutulumda klinik genellikle beyin sapi veya
kortikospinal traktus sendromu seklinde iken,
nonparankimal tutulumda serebral ven6z sinis
trombozuna (SVST) bagli artmis intrakranial
basin¢ seklindedir. Nonparankimal tutulumda
prognoz parankimal tutuluma goére daha iyidir.

NBS bircok hastada relaps ve remisyonla gidis
gosterirken, bazi hastalarda sekonder progre-
sif faza gecmektedir. Hastalarin az bir kisminda
ise baslangictan itibaren progresif seyir goster-
mektedir.

NBS'de en sik gorilen semptom bas agrsidir.

NBS'de hastalarin % 5-25'inde psikiyatrik semp-
tomlar vardir (4). Davranis degisikligi paranki-
mal NBS'de beyin sapi ve piramidoserebellar
sendromundan daha yaygindir (7).

NBS'de lezyonlar genellikle beyin sapinda, ba-
zen diensefalona yayillim gostermekte ve ¢ok
nadir periventrikiler ve subkortikal ak madde-
de yer almaktadir (8). MS'in aksine lezyonlar pe-
riventrikiler bolgede daha az gorilmekte olup
genellikle genis, birlesik ve ak madde Uzerine
dagilmis olarak izlenir (9, 10). Akut fazda cogu
hastada tek lezyon vardir ancak kronik fazda
NBS ile MS arasinda ayirim yapilmasini zorlasti-
ran daha yaygin tutulum oldugu izlenir (11).

NBS'de tipik kraniyal manyetik rezonans goruin-
tilemede (MRG) cogunlukla mezodiensefalik
kavsakta, serebellar pedinkiller ve beyin sa-
pinin diger bolgelerinde T1'de izo-hipointens,
T2'de hiperintens lezyonlar gorulmektedir (4,
12). Mezodiensefalik kavsak lezyonu olan hasta-
larin cogunda diensefalik yapilari iceren yukari
dogru bir uzama veya pontobulber bdlgeyi ice-
ren asagi dogru bir uzama izlenir (4, 13).

NBS ayirici tanisinda MS, geng yas inme, primer
ve sekonder SSS vaskuliti, norosarkoidoz, SSS
tlberkulozu, beyin sapi gliomu, primer SSS len-
fomasi, Reiter sendromu, Cogan’s sendromu,
Susac sendromu gibi hastaliklar degerlendiril-
melidir (14).

Bu calismada bolgemizdeki NBS tanili hastala-
rin klinik belirtilerini, bu hastalarda SSS tutulum
sekli, demografik ve radyolojik bulgularini de-
gerlendirmek amaglandi.

GEREC VE YONTEM
Hasta Se¢imi

Ocak 2015- Ocak 2019 yillar arasinda Atatiirk
Universitesi Tip Fakiiltesi Néroloji kliniginde
NBS tanisi ile takip edilen hastalarin dosyalari
retrospektif olarak incelendi. NBS tani kriterle-
rini karsilayan 14 hastanin demografik verile-
ri (yas, cinsiyet), klinik, radyolojik, laboratuvar
bulgularn kaydedildi. MRG'leri sistemde kayitli
olmayan, dosya verileri eksik olan ve NBS tanisi
kesin olmayan hastalar calismaya alinmadi. Vas-
kalit belirtegleri, paterji testi, HLA B51, MRG'de



tutulum sekli (parankimal ve nonparankimal),
eslik eden otoimmdin hastaliklari degerlendiril-
di.

NBS tanisi ile takip edilen hastalarin MRG g6-
rintuleri incelendi. MRG'de aksiyel FLAIR, sagit-
tal FLAIR, aksiyel T1, aksiyel T2, koronal T2, sa-
gittal T1, kontrasth T1 goriintulerinde BH'ye ait
parankim tutulumu olanlar, time of flight (TOF)
venografi ve kontrastli venografi goriintuleri ile
trombs tespit edilip nonparankimal tutulumu
olan hastalar calismaya dahil edildi.

iSTATISTIKSEL ANALIZ

Tum analizler SPSS 20 yazilimi kullanilarak ya-
pildi. Sayisal degiskenler ortalama * standart
sapma, kategorik degiskenler n (%) olarak ifade
edildi. Sayisal veriler normal dagilim icin Kolmo-
gorov-Simirnov testi ile kontrol edildi. Karsilas-
tirmalarda t testi kullanildi, anlamlihk p <0.05
olarak belirlendi.

ETIK KURUL

Bu calisma icin Atatiirk Universitesi Tip Fakdiltesi
Klinik Arastirmalar Etik Kurulundan onay alindi
(05/16/27.06.2019).

BULGULAR

Hastalarin yaslar 18-45 yas araligindaydi. Yas
ortalamasi 32,07+9,06 yil, kadin hastalarin yas
ortalamasi 28,6+5,2, erkek hastalarin yas orta-
lamasi 34+10,3, NBS'nin baslama yasi 29,9+6,8
yIl olup cinsiyetler arasinda yas agisindan an-
lamh fark yoktu (p=0,3). NBS tanili hastalarin %
35,7'si (n=5) kadin, % 64,3 ‘G (n=9) erkekti. Bir
hasta Universite mezunu, bir hasta lise mezunu,
12 hasta ilkokul mezunu ve/veya okur-yazardi.

Hastalarin en sik basvuru sebebi % 57,1 ile bas
agnisiydi. Norodefisit (parezi/pleji) goriilme ora-
ni % 35,7, psikiyatrik semptom gorilme orani
% 14,2 idi. Bas agnsi olan hastalarin % 75'inde
SVST seklinde nonparankimal tutulum vardi.

Hastalarin % 50'si migren benzeri, % 50'si geri-
lim tipi 6zelliginde bas agrisina sahipti. NBS ta-
nili hastalarin % 50'sinde parankimal, % 50’sin-
de nonparankimal tutulum vardi. Kadinlarin %
42,9'unda (n=3), erkeklerin % 57,1'inde (n=4)
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parankimal tutulum, kadinlarin % 28,6'sinda
(n=2), erkeklerin % 71,4'inde (n=5) nonparan-
kimal tutulum vardi.

NBS tanili hastalarimizda periventrikiler ve su-
bkortikal ak madde de lezyon goériilme orani %
21,4 (n=3)'ti. MRG'de parankimal ve nonparan-
kimal tutulum sekli ile yas arasinda anlamh bir
iliski yoktu (p=0,10).

Bir hastada NBS ve multipl skleroz (MS) birlik-
teligi vardi. iskemik inme bulgular ile gelen
diger bir hastada beyin sapindan talamusa ka-
dar uzanan demiyelinizan lezyon alani ve beyin
sapinda arteryel sulama alanina uyan, diflizyon
kisithligina neden olmus akut enfarkt ile uyum-
lu goriiniim izlendi. Bu hasta NBS ve BH tanisini
es zamanli aldi. Genel durumu ko6t olan hasta
bir hafta icinde kaybedildi.

Calismamizda NBS'de mortalite oranimiz % 7,1
(n=1)'di. Hastalarin % 35,7’sinde dncesinde bili-
nen BH tanisi olup, % 64,3'G (n=9) NBS tanisi ile
birlikte BH tanisini almisti. Hastalarimizin klinik
bulgulari ve tedavide kullanilan ajanlarin yiz-
deleri verildi (Tablo 1).

Tablo 1: NBS tanili hastalarin klinik bulgulari, tedavide
kullanilan ajanlar

Klinik bulgular n (%)
Oral iilser 14 (100)
Genital iilser 8(57,1)
Uveit 3214
Papiilopiistiiler dkiintii 3(214)
Eritema nodosum 6(42,8)
Eklem agrisi (artrit) 5(357)
Periferik derin venéz tromboz 1(7,1)
Nérolojik bulgular
Bas agrisi 8(57,1)
Parezi/pleji 5(357)
6.kranial sinir paralizisi 2(14.2)
Papil 5dem 6(42,8)
Psikiyatrik bulgular 2(142)
Kognitif etkilenme 1(7,1)
Paterji testi pozitifligi 6(42,8)
Kullanilan ilaglar
Kolsisin 11(78,5)
Antikoagiilan 5(357)
Deltakortil 7(50)
Azotiopiirin 7(50)
Siklofosfamid 1(7.1)

1(7.1)

Hastalarin klinik, demografik ve radyolojik veri-
leri gosterildi (Tablo 2). HLA-B51 sonucu dort
hastada pozitifti, diger hastalara ait HLA verileri
ise yoktu.
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Tablo 2: NBS tanili hastalarin klinik, demografik ve radyo-
lojik bulgulan

Hasta Cinsiyet Yas BH tamst BH NBS
olanlar ve sempomlar1  semptom
hastalik
siiresi

1.hasta K 28 yok 1,2,4 2 1

NBSMRG  Paterji
bulgusu  testi

Tedavi

Kolsisin,

+ Enoksaparin
sodyum,
Prednizolon

2hasta E 18 yok 1,2,7 1,35 1 kolsisin, Warfarin

sodyum,
prednizolon

3.hasta K 31 yok 1,2,3 2,4,5 1 Enoksaparin
sodyt

4hasta K 34 yok 1,5 3 2,5 +

Shasta E 42 8yl 1,7 1 2

6hasta E 34 yok 1,2,7 1,5 1

7hasta E 43 10311 1,2,7 1 2

veri
yok
Bhasta E 38 yok 1,4 3 2,3 + cksitus
9.hasta E 41 7yl 1,4,6 2,5 1 veri
yok

10.hasta E 25 yok 1,3,7 2,4,5 1

1lhasta K 20 yok 1,2,5 3 1,2

12.hasta K 30 il 1,4,7 1,3 2 veri
yok
13hasta E 20 yok 1,4 3,6 2 +

14hasta E 45 5yl 1,2,3,4 6 2,4 veri

yok

hastahg, sendromu,
2=genital ilser, 3
agnisi, NBS semp
paralizisi, 5=papil 5dem, 6=psil
hemisfer ve/veya beyin sapi T2 hiperi

inir
2=parankimal serebral
pinal kord tutulumu

ortikal atrofi

yonlar, 3=akut enfarkt,

TARTISMA

BH etiyolojisi bilinmeyen multisistemik bir vas-
kalittir. BH serisinde noérolojik tutulum % 3,2 ile
% 49 arasinda degismektedir ve bas agrisi (en sik
goriilen norolojik semptom), meningoensefalit,
MS benzeri hastalik, inme, psédotimor serebri,
organik konflizyonel sendrom veya bunlarin bir
kombinasyonu olarak ortaya c¢ikabilir (15).

NBS tanisiyla takip edilen hastalarimizda yas
ortalamasi 32,07+9,06 yil, NBS'nin baslama yasi
29,9+6,8 yil olup diger calismalarla benzerdi.

Olgularimizin % 35,7'si kadin, % 64,3'G erkek
olup erkek cinsiyet hakimiyeti vardi ve bu da li-
teratiir ile uyumluydu. NBS genellikle 25-33 yas-
lar arasinda, BH'den ortalama 5 yil sonra orta-
ya ¢ikmakta ve erkeklerde kadinlara gore 4 kat
daha sik goriilmektedir. BH'deki diger ciddi vas-
kiler komplikasyonlar da erkeklerde daha agir-
hkli olarak gorilmektedir. Ancak NBS gelistikten
sonra hastalik, hastaligin prognozu agisindan
cinsiyet farkliligr gostermemektedir (14). NBS %
6 oraninda BH ile ayni anda veya BH tanisindan
once ortaya cikabilir (7). Cahismamizda ise, has-
talarin % 64,3'lG (n=9) NBS ve BH tanisini ayni za-
manda aldi, % 35,7'sinde ise daha onceden BH
tanisi vardi. Sonuclarimiz literattirden farkhydi,
NBS ve BH tanisini es zamanli olarak alan hasta
oranimiz literatlre gore belirgin yuksekti.

Aslinda bu hastalarin NBS bulgulari ile geldik-
lerinde uzun siiredir olan BH semptomlarini ta-
sidiklar fakat bu sikayetleri nedeni ile hastane
basvurusu yapmadiklari gorilmekteydi.

Hastane basvurusunun gecikmesinde duslk
sosyokdltiirel diizeyin 6nemli bir etken oldugu
dustnlldi. Hastalarimizin % 85,7'si ilkokul me-
zunu veya okur yazardi. Bu hastalarin ¢cogu oral
aft, cilt dokuintist, eklem agrisi gibi sikayetlerin
onemli bir rahatsizlik olmadigini distndukleri
icin norolojik sikayetler sonrasinda hastane bas-
vurulari vardi. BH'nin erken tani ve dogru teda-
visi NBS gelisme riskini azaltici bir faktor oldugu
icin hastalarimizda BH tanisinin gecikmesi ve
tedavi almiyor olmalari NBS gelisme riskini art-
tirici bir faktor olarak degerlendirildi.

SSS tutulumu parankimal veya nonparankimal
olabilir. Parankimal tutulum temel olarak beyin
sapini, omuriligi ve beyin hemisferlerini etkiler.

Nonparankimal tutulum intrakranial hipertansi-
yon, aseptik menenjit, kraniyal néropati, dural
sinlis trombozu, arteriyel diseksiyon, oklizyon
ve anevrizma gibi serebrovaskiler hastalikla-
rn icerir (16). Norolojik tutulumu olan BH'nin
%10-20'sinde SVST gorilmektedir (14). Calisma-
mizda NBS tanili hastalarin % 50’sinde paranki-
mal, % 50'sinde nonparankimal tutulum vardi
ve nonparankimal tutulumu olan hastalarimi-
zin hepsinde SVST vardi. NBS'de SVST goriilme
oranimiz literatiire gore belirgin yiksekti. SVST
olan hastalarin incelenen trombofili panelleri
normal olup bu yuksekligin etnik farkhliklardan
(irk, cevresel faktorler) kaynaklaniyor olabilece-
gi dustnalda.

Kraniyal MRG ile goriilen NBS ile iliskili lezyonlar
genellikle beyin sapi icerisinde yer alir, zaman
zaman diensefalona uzanir ve daha az siklikla
periventrikiler ve subkortikal ak madde icinde
bulunur (7). NBS tanili hastalarimizda perivent-
rikiler ve subkortikal ak madde de lezyon go6-
riilme orani % 21,4 (n=3) olup literatur ile ben-
zer olarak diger tutulum sekillerine gore daha
disukta.

BH'de tekrarlayan bas agrilan, hastalarin %
82'sinde rapor edilmistir (6, 17, 18). BH'de has-
talarin Ugte birinde vaskuler veya parankimal
norolojik tutulum nedeniyle sekonder bas ag-
nlari gorilmektedir (17, 18, 19). Cahismamizda



NBS tanisi alan hastalarin en sik basvuru sebe-
bi % 57,1 ile bas agrisiydi. Bas agrisi olan has-
talarin % 75'inde SVST seklinde nonparankimal
tutulum vardi ve hastalarin % 50’sinde migren
benzeri, % 50'sinde gerilim tipi 6zelliginde bas
agnsi olup literattirdeki calismalarla benzerdi.

BH'de psikiyatrik reaksiyonlar anksiyete, uy-
kusuzluk, manik / depresif donem ve psikozu
icerebilir (20). Psikiyatrik semptomu olan iki
hastamiz olup ikisinde de beyin sapi tutulumu
ve psikoz vardi. Bu hastalardan biri klinik olarak
tedaviye iyi yanit verirken digerinde agir psikoz
ve belirgin kognitif etkilenme izlendi.

BH'nin parankimal tutulumu MS benzeri klinik
ve radyolojik gériinime neden olabilir (12).

BH'de erkek cinsiyet hakimiyeti, lezyonlarin be-
yin sapindan diensefalon ve bazal ganglionlara
uzanim gostermesi (21), beyin sapi lezyonlari-
nin daha biyuk olmasi, polimorfontkleer hiicre
hakimiyetinin belirgin oldugu BOS pleositozu
(12), oligoklonal bantlarin (OKB) goérilmemesi
veya nadiren gorulmesi (7) ve kronik vakalarda
beyin sapi atrofisi goriilmesi MS'den ayirt edici
Ozelliklerdir (21). NBS'de cogu olguda OKB sap-
tanmaz (6, 12). OKB saptanan hastalarda da ¢o-
gunlukla patern 3 saptanmaktadir. BH'de optik
norit gorilme sikhdi, MS'e kiyasla cok dusuktur
(22).

Galismamizda bir bayan hasta g yillik takip
sonrasinda NBS ve MS birlikteligi olarak deger-
lendirildi.

Relaps ve remisyonla seyir gosteren NBS'si olan
hastada kranial MRG'de derin ak madde yer-
lesimli FLAIR kesitte hiperintens lezyonlar ve
santral ven isareti, ovoid karakterli, korpus kal-
lozuma dik seyirli ve jukstakortikal yerlesimli
plaklar, spinal kordda demiyelinizan plaklar,
atak ile geldigi donemlerde MRG'lerinde kont-
rast tutan plaklar izlendi (Resim 1 2, 3, 4).

Hastanin NBS olarak takip edildigi ilk yillardaki
MRG gorintilerine bakildiginda derin ak mad-
de vyerlesimli subkortikal plaklar izleniyordu
(Resim 5).

10

Resim 1: Kraniyal MRG'de aksiyel FLAIR kesitte derin be-
yaz cevher yerlesimli hiperintens plaklar, periventrikiler
plaklar, santral ven bulgusu (kirmizi ok) gériilmektedir.

I
Resim 2: Kraniyal MRG'de sagittal FLAIR kesitte korpus
kallosuma dik seyirli, ovoid sekilli demiyelinizan plaklar
ve jukstakortikal plaklar izlenmektedir.

f

Resim 3: Servikal spinal MRG'de T2 agirlikli kesitte C5-C6
diizeyinde intraspinal hiperintens demiyelinizan plak iz-
lenmektedir.
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Resim 4: Kontrastli kraniyal MRG'de T1 a|rI|kI| sagittal
kesitte homojen kontrast tutan demiyelinizan plak izlen-
mektedir.

Resim 5: Kraniyal MRG'de T2 koronal kesitte derin ak
madde yerlesimli subkortikal plaklar izZlenmektedir.

OKB patern 2 pozitifligi, BOS'da pleositoz olma-
masi, optik norit atadi, viziiel uyarimis potansi-
yel (VEP) testinde bilateral P100 latans uzamasi
olmasi (liveit atagr yokken), MRG'deki bazi lez-
yonlarin yerlesim yeri ve sekilleri MS'i destekle-
yici bulgulard.

Hasta takipte li¢ defa optik norit atagi ile geldi
ve bu donemlerde aktif Giveiti yokken cekilen
VEP testinde P100 latansinda uzama tesbit edil-
di. MRG, MS ve diger santral sinir sistemini et-
kileyen vaskulopatilerin ayirici tanisinda énemli
bir tetkik olup, MRG'de goérilen santral ven bul-
gusu MS hastalarinda daha siklikla gorilmekle
birlikte MS’e spesifik degildir (Resim 1).

Hastanin McDonald kriterlerini karsilamasi,
MRG'de lezyonlarin MS lezyonlar ile uyumlu
gorintlisu olmasi ve mevcut klinik ile NBS ve
MS birlikteligi olarak degerlendirildi.

Hastaya tedavi olarak azotiopurin baslandi ve
2,5 mg/kg/giin dozuna c¢ikildi. Bu doz sonrasin-
da hastanin bir defa atagi gézlendi. Randomize
bir calismada azotioptrinin relaps-remisyonlu
MS'de en az interferon beta kadar etkili oldugu
ve interferon (IFN) tedavisine alternatif olabile-
cegi gosterilmistir (23). 85 hastanin retrospektif
bir calismasinda azatioplrine ek olarak IFN-f3
kullaniminin aktif MS'li hastalarda niiks aktivi-
tesini azalttigi gosterilmis (24). Tedavi hastanin
durumuna gore klinisyen tarafindan tekli veya
kombinasyon seklinde diizenlenebilir.

Parankimal tutulum, BOS da yuksek protein ve
/ veya pleositoz, primer veya sekonder progresif
form olmasi, iki veya daha fazla atak olmasi ve
steroid tedavisi sirasinda relaps olmasinin BH
icin kotl prognozla iliskili oldugu bulunmus (7).

Beyin sapi ve / veya omurilik tutulumu, erken
hastalik progresyonuda NBS'li hastalar icin kot
prognostik ozelliklerdir (14, 25) Calismamizda
mortalite oranimiz % 7,1 (n=1) olup bu hastada
beyin sapi tutulumu vardi. Beyin sapi1 tutulumu
olan diger bir hastada da agir psikoz ve belirgin
kognitif bozukluk vardi.

HLA B51 mevcut olan hastalarda BH riski 6 kat
artmakta ve bu hastalarda hastalik genellikle
daha ciddi seyretmektedir (26). Calismamizda
4 hastada HLA B51 pozitif olup diger hastalara
ait veri olmadigi icin prognozla HLA pozitifligi
arasindaki iliski degerlendirilemedi.

NBS'de tedavide akut atakta metilprednizolon
intraven6z olarak verilmesi ve erken ataklari
engellemek icin tedavinin ani degil azaltilarak
kesilmesi Onerilmektedir. Hastada kot prog-
nostik belirtiler varsa ya da hasta ikinci nérolojik
atagini geciriyorsa tedaviye azatiopdrin, siklo-
fosfamid, mikofenalat mofetil, metotreksat gibi
immunsupresan ajanlar eklenmelidir (2, 25).
SVST'de pulmoner arter anevrizmasi dislandik-
tan sonra antikoagilanlar ve kortikosteroidlerin
kullanimi 6nerilmektedir (2, 25, 27).

Burada dikkat edilmesi gereken durum, BH ta-
nisi olup ataklari nedeni ile siklosporin baslan-
mis olan hastalarda norolojik tutulum ortaya
¢ikinca bu ajanin kesilmesidir. Clinku siklospo-
rin-A'nin norotoksisiteye neden oldugu ya da
SSS semptomlarinin gelisimini kolaylastirdigi
bildiriimis ve NBS'de kullanimi 6énerilmemek-



tedir (28). SVST'si olan NBS'de tedavide tam
bir gorus birligi yoktur. Antikoagilan ve korti-
kosteroid kombinasyonu oneren klinisyenlerin
yaninda tek basina kortikosteroidlerin yeterli
oldugunu savunan klinisyenler de bulunmakta-
dir. Calismamizda SVST olan 7 hastanin % 71,4
(n=5)'linde antikoagtilan kullanilirken, % 28,6
(n=2)’sinda antikoagulan kullanilmadi ve anti-
koagtlan kullanilan hastalarin cogunda korti-
kosteroid ile kombine terapi uygulandi.

SONUC

Hastalarimizin yasi, cinsiyeti, klinik ve radyo-
lojik bulgular literatir ile uyumluyken NBS ve
BH tanisini ayni anda alan hasta oranimiz lite-
ratlire gore belirgin yiksekti. Burada etkili olan
faktoruin, dusuk sosyokdltirel diizey nedeni ile
kisilerin oral aft, cilt dokiintlisi gibi semptom-
lart Gnemsemeyerek hastane basvurularindaki
gecikmeden kaynaklandigi dusinuldi. BH'de
tani ne kadar erken konulup tedaviye ne kadar
erken baslanirsa NBS gelisme riski buna paralel
olarak azalacaktir. Otoimmun hastaliklarin bir-
liktelikleri sik gorulen bir durum olup disuk bir
ihtimalde olsa BH ve MS birlikteligi olabileceg;i,
bu iki hastaligin ayirici tanisinda kullanilabile-
cek tanisal bir belirtec olmadigi, bu birlikteligin
bazen tedavi degisikligi gerektirebilecegi de
unutulmamahdir.
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AMAG: 1990-2009 yillari arasinda inflamatuvar barsak
hastaligi (IBH) tanisi alan hastalarin sosyo-demografik,
klinik 6zellikleri ile teshis ve tedavilerinin retrospektif ola-
rak incelenmesi amaglandi.

GEREC VE YONTEM: 1990-2009 yillari arasinda Tip Fakil-
tesi Gastroenteroloji Kliniginde IBH tanisi alan 237 hasta-
nin dosya kayitlari incelenerek yapilmistir. Hastalarin yas,
cinsiyet, sigara kullanimi, endoskopi ve histopatoloji bul-
gular, hastalarda gelisen lokal ve sistemik komplikasyon-
lar, uygulanan tedavi tipleri ve cerrahi tedavi nedenleri
incelenmis ve karsilastiriimistir.

BULGULAR: 1990 ile 2009 yillari arasinda 144 Ulseratif
Kolit, 73 Crohn Hastaligi ve 20 Indetermine Kolit hasta-
si takip edildi. Ulseratif Kolit'li hastalarin teshis aninda-
ki tani yasi ortalamasi 37 yil idi. Hastalarin %28,7'sinde
sol kolon tutulumu, %25,2'inde pankolit ve %21 proktit
tablosu mevcuttu (p<0.01). Sistemik komplikasyon ola-
rak bir hastada eritema nodosum, U¢ hastada sakroile-
it, U¢ hastada primer sklerozan kolanjit, bir hastada da
malign donltsim gorildi. Crohn hastaligr tespit edilen
hastalarin yas ortalamasi 35 yil idi. Hastalarin %34’tinde
kolon, %64,2'sinde ince barsak tutulumu saptandi. Siste-
mik komplikasyon olarak dort hastada lveit, bes hasta-
da sakroileit gorildi. 222 hasta 5-aminosalisilat (5-ASA)
bilesigi tedavisi aliyordu. Imminsupresif tedavi alan 6
hasta saptandi. 159 hasta monotedavi (5-ASA), 19 hasta
kombine tedavi aliyordu.

SONUC: Hastaligin klinik seyrinin ve klinik tablosunun
belirlenmesi, uygulanacak tibbi ve cerrahi tedavileri ve
farkh subgrup hastalarin takip stratejilerini saptamak icin
onemlidir.
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ABSTRACT

OBJECTIVE: The aim of this retrospective study was to
investigate the socio-demographic and clinical characte-
ristics as well as the diagnosis and treatment of patients
with Inflammatory Bowel Disease between 1990 and
2009.

MATERIAL AND METHODS: Between 1990 and 2009,
the records of 237 patients diagnosed with Inflammatory
Bowel Disease in the Gastroenterology Clinic of Faculty of
Medicine were examined. The age, sex, smoking history,
endoscopy and histopathology findings of the patients,
local and systemic complications developed in the pa-
tients, types of treatment applied and reasons for surgi-
cal treatment were examined.

RESULTS: Between 1990 and 2009, 144 Ulcerative Colit,
73 Crohn Disease and 20 Indeterminate Colit patients
were followed. The mean age of diagnosis, at the time of
diagnosis of Ulcerative Colit patients was 37 years. 28.7%
patients had left colon involvement, 25.2% patients had
pancolitis, and 21% patients had proctitis (p<0.01). Eryt-
hema nodosum in one patient, sacroiliitis in 3 patients,
primary sclerosing cholangitis in 3 patients, and malign
transformation in one patient were determined as syste-
mic complications. The mean age was 35 years in patients
with Crohn Disease. Involvement of colon and small in-
testine was determined in %34 and %64,2 patients, res-
pectively. Uveitis in 4 patients, sacroiliitis in 5 patients
were determined as systemic complications. 222 patients
were treated with 5-ASA. Immunosuppressive treatment
was given to 6 patients. 159 patients were given mono
treatment (5-ASA) while 19 patients were given combine
treatment.

CONCLUSIONS: Understanding of the prognosis and cli-
nical course are important for determining medical and
surgical treatment and follow up strategies for different
subgroups of the patient.

KEYWORDS: Inflammatory bowel disease, Ulcerative Co-
litis, Crohn’s Disease
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INTRODUCTION

Inflammatory bowel diseases (IBD) are chronic
inflammatory diseases that manifest involve-
ment in various regions and layers of the gast-
rointestinal tract and are accompanied with
remission and inflammations. Ulcerative Colitis
(UCQ), Crohn’s Disease (CD) and indetermina-
te colitis, which are between the first two, are
among inflammatory bowel diseases. Causes
like genetic and environmental factors and the
immune response of the host organism are
responsible for the etiology of inflammatory
bowel diseases.

Disease activity of IBD is determined based on
clinical, endoscopic, histopathological and la-
boratory findings. Anti-Saccharomyces cerevi-
siae (ASCA) is positive in 40-70% of Crohn'’s Di-
sease, 5-15% of Ulcerative colitis, and Peri-Anti
neutrophile cytoplasmic antibody (P-ANCA) is
positive 40-80% of Ulcerative colitis and 2-20%
of Crohn’s Disease. These two serologic markers
are used together for the differential diagnosis
of UCand CD in IBD patients (1).

Inflammatory bowel diseases can be primarily
characterized by bowel involvement as well as
accompanied by symptoms in other organ sys-
tems. There are extraintestinal findings in 21-
36% of IBD cases (2).

The purposes of IBD treatment are to provide
symptomatic recovery, to reduce inflammati-
on, to restore the nutrition of the patient, and
to ensure remission and continuance. Anato-
mic localization of the disease, disease activity
and disease duration, tolerability of the patient,
response of the disease to previous treatments
must be taken into consideration in the plan-
ning process of IBD treatment.

The aim of this study is to evaluate the epide-
miological characteristics, possible etiological
factors; clinical, laboratory, endoscopic cha-
racteristics during diagnosis, activation, and
remission periods; serological markers, extra-
intestinal findings and complications that are
important for differential diagnosis of UC and
CD, and treatment types with a retrospective
investigation on patients who are followed-up
in our clinic with inflammatory bowel disease
diagnosis.

MATERIAL AND METHODS

Medicalfiles of 237 cases, who were followed-up
for inflammatory bowel disease diagnosis in
Faculty of Medicine Gastroenterology clinic
between 1990 and 2009, were retrospectively
evaluated.

Patients followed-up with inflammatory bowel
disease diagnosis were separated into three
groups as Ulcerative Colitis, Crohn’s Disease
and Indeterminate Colitis. Epidemiological fac-
tors of age, sex and etiological factors were in-
vestigated. The number of new cases in 5-years
period between 1990 and 2009, the admission
complaint of the patient, histological diagnosis
of the disease and intestinal involvement loca-
tions were determined. Colonoscopic activity
at the time of diagnosis was specified as acute,
subacute or chronic depending on the mac-
roscopic appearance in colonoscopy. In terms
of colonoscopy, acute Ulcerative Colitis was
defined with typically red, fragile and granular
mucosa bleeding upon palpation; chronic Ulce-
rative Colitis was defined with mucosa having
erythema, vascular pattern loss and friability,
and subacute Ulcerative Colitis was defined
with milder endoscopic findings than acute
ulcerative colitis. For Crohn’s Disease, in terms
of colonoscopy, the acute phase was defined
with skipping areas where normal mucosa is
observed sporadically, presence of aphthous
ulcers or larger ulcers called serpiginous ulcers,
which are formed by the combination of apht-
hous ulcers, presence of large and linear deep
ulcers, fissures between deep linear ulcers, su-
bmucosal edema and cobblestone appearance
of the mucosa caused by the damages; and the
chronic phase was defined with the presence of
fibrous tissue and stricture. Clinical disease ac-
tivity was determined for UC patients based in
Truelove-Witts criteria according to the clinical
and biochemical data at the time of diagnosis.

Patients were categorized into three groups:
severe, moderate, and mild (3). Crohn’s Disease
patients were scored based on the eight criteria
of CDAI (Crohn’s Disease Activity Index) (4).

Extraintestinal findings, presence of ANCA and
ASCA in patients were investigated. It was ai-
med to investigate the treatments received by



the patients, their surgery frequencies, and re-
asons.

SPSS 13.0 software was used for statistical analy-
sis. Data was represented as mean + standard
deviation. P<0.05 was considered as statistically
significant. The difference between groups was
evaluated with Pearson’s Chi-square Test, Krus-
kal-Wallis Chi-square Test, T-Test and Mann-W-
hitney U Test, Two Proportion Z Test.

ETHICS COMMITTEE

Ethics committee approval of the Eskisehir Cli-
nical Trials Ethics Committee was obtained with
30.06.2009 dated and PR-09-06-30-12 numbe-
red resolution.

RESULTS

For 237 patients diagnosed with IBD between
1990 and 2009, 60.8% of them (n=144) had UlI-
cerative Colitis, 30.8% of them (n=73) had Cro-
hn’s Disease and 8.4% of them (n=20) had Inde-
terminate Colitis. For patients diagnosed with
Crohn’s Disease, 56.2% was male and 43.8% was
female and the mean age for the diagnosis was
35 years; 51.4% of the patients with Ulcerative
Colitis were male and 48.6% was female and the
mean age for the diagnosis was 37 years; 45%
of the patients with Indeterminate Colitis were
male and 55% was female and the mean age for
the diagnosis was 41 years (p>0.05).

The number of new cases for the 5-year period
was found to be increased (p>0.05) (Figure 1).

= Ulcerative colitis

= Crohn’s disease
Indeterminate co litis

Figure 1: Number of new cases in IBD patients for 5-year
periods

There was no significant difference in terms of
diagnosis age and diseases related to smoking
patients (p>0.05). In terms of chronic diseases,
Diabetes Mellitus (7.6%) and cardiac diseases
were frequent in UC patients and Behcet’s Di-
sease (6.8%) was more frequent in CD patients.

16

Among patients who had admitted to the cli-
nic with bloody diarrhea, 135 (93.7%) of them
had Ulcerative Colitis, 10 (13.7%) had Crohn's
Disease and 17 (85%) had Indeterminate Coli-
tis. Among patients who had admitted to the
clinic only with diarrhea, 4 (2.8%) of them had
UG, 39 (53.5%) had Crohn's Disease and 3 (15%)
had Indeterminate Colitis. Five of the patients
(3.5%) who had admitted with abdominal pain
and weight loss gain had Ulcerative Colitis,
twenty-four of them (32.8%) had Crohn’s Dise-
ase (p<0.01). Admission complaints of IBD pa-
tients based on intestinal involvement locati-
ons were determined to be bloody diarrhea in
cases of colon involvement, and only diarrhea
and/or abdominal pain and weight loss in cases
of ileocecal region and terminal ileum involve-
ment (p<0.01).

In endoscopic findings during the diagnosis of
IBD patients, CD and IC had granular mucosa
appearance (26.9% and 26.3%) (p>0.05), and
vascular pattern was decreased in UC and IC
(63.4% and 73.7%) and normal in CD (59.7%)
(p<0.01). Although fragility was not frequent in
CD (75.4%), frequency of bleeding upon palpa-
tion was higher in UC and IC (81.3% and 70%,
respectively) (p<0.01), mucosal damage in CD
was either mild or severe, and severe mucosal
damage was more frequent in UC and IC pa-
tients, 74.5% and 75%, respectively. Ulcer was
more frequent in UC and IC patients, 68.8%
and 75%, than CD patients (p<0.01), and pre-
sence of narrowness was more frequent in CD
(p>0.05). In comparison to other groups, UC
patients were determined to have statistically
significant different acute phase and/or acti-
vation in colonoscopy at the time of diagnosis
(p<0.01) (Table 1.1).

Table 1.1: Colonoscopic activity at diagnosis

N % N % N % N
Acut 121 852 39 543 16 80 176
Subacut/Chronic 23 14,8 34 45,7 4 20 61
Total 144 60,8 73 308 20 84 237

X2=24,113 Sd=2 p<0.001

The Clinical Disease activity of UC patients at
the time of diagnosis were mild in 15.3%, mo-
derate in 51.4% and severe in 33.3%; all CD pa-
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tients were determined to have active disease
(p<0.01). P-ANCA was measured for 51 of all
IBD patients and ASCA was measured for 50 pa-
tients. P-ANCA was positive most frequently in
UCand IC patients, 70% and 30%, and it was ne-
gative in CD. ASCA positive measurements were
most frequent in CD patients (66.7%) (p<0.01).
Colon involvement was observed frequently in
P-ANCA positive patients, whereas ASCA positi-
ve patients had higher colon involvement and
ileocecal region and/or terminal ileum involve-
ment in addition to colon.

There were 53 IBD patients who had extrain-
testinal findings. Extraintestinal findings were
found in 18.9% of UC patients, 30.1% of CD pa-
tients and 20% of IC patients (p>0.05) (Table
1.2).

Table 1.2 : Distribution of extraintetinal findings.

Ulcerative colitis Crohn disease indetermine colitis Total
N=27 N=22 N=4 N=53

Periferal
arthropathy(PA)

Anterior Uveitis o 3 1 4
Aphtous stomatiti: s 2 2 0 4

pri 2 2 o 4

imary sclerosing
cholangitis(PSK)

PA, AS

|||||||||||

PA,

HLAB27(+) o 1 0 1
Sacroileitis

o 1 o

Twenty-eight of IBD patients had developed
complications. The most common complica-
tions during all follow-up periods were fistula
and abscess (Table 1.3).

Table 1.3 : Complications in patients according to fol-
low-up periods
Shortness

Perforation Fistiila,Abscess i Toxi

n % n % n % n % n %

n=16 1 625 4 25

10 62,5 0 0,0

>5years

n=12 1 83 0 00 9 75 1 83 1 83

Total

n=28 2 4 19 1 2

5-ASA oral and 5-ASA enema treatment were
the most frequent modes of therapy during the
follow-up periods and the number of patients
receiving 5-ASA oral treatment was statistically
significantly higher than the number of patients
receiving other treatments (p<0.01). Immuno-
suppressive treatment was given to 6 patients
(4 UC,2 CD). 159 patients with mono treatment
(5-ASA), 19 patients (16 patients Azathioprine +
5-ASA, 3 patients infliximab + 5-ASA) were gi-
ven combine treatment.

During the follow-up period, 16 out of 186 pa-
tients were determined to have received sur-
gery. Mechanical ileus, massive bleeding and
toxic megacolon were the reasons of surgery.

DISCUSSION

In recent years, the incidence of Inflammatory
Bowel Disease has increased due to increa-
sed diagnostic possibilities. The increase was
consistent with the literature findings and UC
patients (n=144) were more than CD patients
(n=73) (5).

Identification of risk factors of IBD will shed li-
ght to new advancements in prevention of di-
sease activation and treatment. In our study,
we evaluated smoking among these risk factors
in our patients. The risk of ulcerative colitis de-
velopment is higher in smokers than non-smo-
kers. Quitting smoking provokes ulcerative coli-
tis development. On the other hand, incidence
of smoking is higher in Crohn’s Disease than in
general population. Smoking addicts exhibit a
more severe course, higher immunosuppressi-
ve treatment need and faster post-surgical re-
currence for Crohn’s Disease (6). In our study,
disease onset age for smoking UC patients was
higher.

IBD symptoms can vary depending on the in-
volvement location in the gastrointestinal sys-
tem.

While patients admitted with bloody diarrhea
complaint had dominant colon involvement,
patients with terminal ileum and cecal involve-
ment had abdominal pain, diarrhea and weight
loss complaints. IBD must be considered for the
differential diagnosis of patients with bloody
diarrhea.



Lower gastrointestinal endoscopy in IBD is of
crucial importance in terms of disease activity,
condition of inflammatory lesions, whether ble-
eding or strictures developed, and to determi-
ne dysplasia or malign changes. In our study,
statistically significant differences were deter-
mined in endoscopic findings of UC and CD pa-
tients at the time of diagnosis (p<0.001); howe-
ver, endoscopic findings of UC and IC patients
were similar (3,4).

Serological markers are reported in various ra-
tes around the world depending on ethnic and
environmental factors. In a study conducted by
Kilic etal. (7) on Turkish population showed 65%
p-ANCA prevalence for Ulcerative colitis. ASCA
prevalence in CD patients was determined to
be 63.9%. As this value is higher than the pre-
vious reports, they considered that this situati-
on might be a result of geographical difference.
In our study, similar to the literature, positive
p-ANCA was determined in 70% of UC patients
(p<0.01) and positive ASCA was determined in
66.7% of CD patients. While colon involvement
was higher in p-ANCA positive and negative
patients, we determined that colon and small
intestine involvement in ASCA positive patients
was more frequent. In addition to using these
tests for diagnosis and differential diagnosis, we
believe that they can also be used for screening
test purposes for patients with gastrointestinal
symptomes.

Extraintestinal findings occur in 21-36% of IBD
patients (2). In our study, extraintestinal findin-
gs were found in 18.9% of UC patients, 30.1% of
CD patients and 20% of IC patients (Table 1.2).

In the literature, peripheral arthropathy was re-
ported to be more frequent in CD; in our study,
we found that peripheral arthropathy was hi-
gher in CD, however, there was no significant
difference between UC (p>0.05). Consistent
with the literature, we found skin symptoms
together with peripheral arthropathy (erythe-
ma nodosum and aphtosis stomatitis). Similar
with the literature, we found sacroiliitis in 2.5%
of IBD patients and 83.3% of them were CD pa-
tients.

While HLA-B27 negative Sacroiliitis patients
had episcleritis association, HLA-B27 positive
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patients had anterior uveitis association. As per
our interpretation, in IBD, especially when CD
patients diagnosed with sacroiliitis, they should
also be examined in terms of eye findings.

Maintenance of remission and controlling the
active disease in IBD are very important for the
management of potential intestinal complica-
tions. Effective management of complications
will enable the patients to have quality life in
terms of health and decrease morbidity and
mortality. Strictures are a common complicati-
on of CD. In our study, we observed strictures
in 5.4% of CD and in none of the intestinal obst-
ruction UC patients. Fistula and abscess were
found in 4.4% of UC patients and 22.8% of CD
patients.

In our study, malignity was found in 1 UC pa-
tient (0.8%) who had been under follow-up for
over 5 years. We believe that colorectal cancer
frequency can be reduced through regular en-
doscopy and biopsy, determination of dyspla-
sia and early surgical treatment of cases that are
not responsive to medical treatment.

The purpose of IBD treatment is to provide
symptomatic recovery, to reduce inflammati-
on, to restore the nutrition of the patient, and
to ensure remission and continuance. Today,
many new and alternative treatment models
are being studied for IBD, however, glucocor-
ticoids and amino salicylates are the most im-
portant elements of medical treatment practice
and they are used both for establishing and ma-
intaining remission (8). In a study conducted by
Jiang et al (9) in 2006, they found 88% 5-ASA/
Sulfasalazine, 43% steroid and 3% surgical tre-
atment in UC patients and 73% 5-ASA/Sulfasa-
lazine, 35% steroid and 27% surgical treatment
use in CD. In our study, 94-70% of the patients
received 5-ASA oral treatment. During the fol-
low-up 36.7%-51.4% of UC patients with left
colon involvement and/or rectosigmoid invol-
vement used 5-ASA supp., and Corticosteroid
treatment varied between 22.2% and 24.2%
among all groups.

Studies on new treatments are ongoing becau-
se of lack of complete success of conventional
treatments used in IBD and due to the resistan-
ce of some patients against treatment or frequ-



19

ent recurrence. The goal of treatment is to cont-
rol symptoms, prevent progression and prevent
bowel damage (clinical and endoscopic remis-
sion). Today, IBD is considered to be a progres-
sive disease that causes intestinal damage and
disability. Therefore, it is imperative to start the
individualized treatment quickly in the early
stages to prevent irreversible complications, re-
duce hospitalization and surgery rates and ac-
hieve better results (12 ).

In cases where remission maintenance cannot
be established with 5-ASA, immunosuppressive
agents or anti-TNF agents are used to establish
remission for patients' refractory against stero-
id or when complications occur [10]. In recent
years, there are an increased number of studies
on biological treatment options, especially for
Crohn’s Disease, based on the role of immune
system in etiopathogenesis of IBD. During the
course of the disease, it has been shown to be
superior to conventional treatment in terms of
early immunosuppressants and / or biological
therapy, better mucosal healing in patients di-
agnosed with IBD, induction of steroid-free re-
mission and hospitalization (13-15).

In Crohn’s Disease patients, successful results
have been obtained by using TNF-a blocker
(Talidomid) and TNF-a monoclonal antibodies
(Infliximab) (10). In our study, patients receiving
Infliximab and 5-ASA were found in the group
of patients who had been followed up for more
than 5 years. When the optimal medical treat-
ment of IBD is considered, individualization of
the treatment according to the specific needs
of each patient is the most crucial part. Althou-
gh chronic, new advancements in medicine
and mutual efforts of doctors and patients will
render IBD more tolerable.

While the primary treatment of inflammatory
bowel diseases is medical, surgery can be the
primary choice for certain patients. Ulcerative
colitis is differentiated from Crohn’s Disease
especially with its possibility to be completely
cured with surgical treatment. It would be more
accurate to consider surgery at an earlier sta-
ge especially for younger patients due to the
frequent hospitalization during the expected

lifetime, low quality of life expectation and ma-
lignity risks. As UC has only rectum and colon
involvement, proctocolectomy can be curative.

Indications of colectomy in UC are medically
uncontrolled conditions such as malignity (or
dysplasia), massive hemorrhage, perforation,
toxic megacolon and fulminant colitis. Anti-TNF
antibodies and immunosuppressive options
should be used in Crohn’s Disease and surgical
treatment should be reserved for complicated
cases where such medication is ineffective or
cannot be used. Surgical treatment in CD is
not curative. Indications of surgical treatment
in CD are intestinal obstruction, internal fistu-
la or abscess, perianal disease, toxic megaco-
lon, severe disease unresponsive to medical
treatment, malignity (or dysplasia) and growth
retardation (11). In our study, we observed an
increased operation frequency as follow-up pe-
riod extended (15.5% in patients followed-up
for more than 5 years). Small intestine resecti-
on due to intestinal obstruction was the most
frequent reason for surgery; other reasons were
unresponsiveness to medical treatment, massi-
ve bleeding, toxic megacolon and total or he-
micolectomy due to malignity.
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CONCLUSIONS

In conclusion, IBD is a chronic disease with dif-
ferent clinical manifestation. Understanding
the prognosis and clinical course of the disea-
se are necessary for determining medical and
surgical treatment and follow up strategies for
different subgroups of patients.
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AMAC: Anksiyete ve depresyon kanser hastalarinda yay-
gin olan psikiyatrik belirtilerdir. Hem anksiyete bozukluk-
lari ve depresyonda hem de kronik hastaliklarda intihar
riski arttigindan kanser hastalarinda intihar olasiliginin
artacagi ongorulebilir. Bu calismada farkli kanser tarleri
ayri ayri ele alinarak akciger, kolorektal ve bas-boyun kan-
serli hastalarda klinik 6zelliklerin, anksiyete ve depresyon
prevalansinin, intihar olasiliginin degerlendirilmesi ayrica
bu psikolojik faktorlerin farkl kanser tirlerinin birbiriyle
ve saglikl kontrol grubu ile karsilastiriilmasi amaclandi.

GEREC VE YONTEM: Kesitsel tasarimda planlanan bu ca-
lismaya onkoloji bolimiinde yatarak veya ayaktan tedavi
gormekte olan 82 akciger, 99 kolorektal, 79 bas-boyun
kanseri olan hasta grubu ve 98 saglikli bireyden olusan
kontrol grubu dahil edildi. Tam katihmcilara psikiyatri
doktoru tarafindan sosyodemografik veri formu, hasta-
larda agr ve yorgunluk gibi klinik semptomlari, kanser
evresi ve psikiyatrik tedavi 6ykusiini degerlendiren kli-
nisyen tarafindan olusturulan bir anket formu, Hastane
Anksiyete ve Depresyon Olcegi (HADO) ve intihar Olasi-
higi Olcegi (I00) uygulandi.

BULGULAR: Kanser hastalarinda anksiyete belirtileri pre-
valansinin % 29.2, depresyon belirtileri prevalansinin ise
% 52.7 oldugu saptandi. HADO anksiyete ve depresyon
alt olgekleri ve 100 ortalama puanlari kanser hastalarin-
da saglikli kontrollerden istatistiksel agidan anlamli ola-
rak daha yiksek saptandi. Bas-boyun kanserli hastalarin
depresyon, anksiyete ve intihar olasiligi diizeylerinin sag-
likli kontrollerden anlamli olarak daha yiksek oldugu; ak-
ciger kanserli hastalarin sadece depresyon diizeylerinin
saglikh kontrollerden anlamli olarak daha yiiksek oldugu
goruldu. Ek olarak, kanser hastalarinda kadin cinsiyet,
yorgunluk ve agr deneyimlerinin anksiyete ve depresyon
sikligini artiran faktorler oldugu; ileri evre hastaligin yal-
nizca depresyon sikligini, psikiyatrik tedavi oykiistiniin de
yalnizca anksiyete sikligini etkiledigi saptandi.

SONUC: Farkh kanser tirlerinde anksiyete, depresyon
ve intihar gibi psikolojik faktorler de degiskenlik goster-
mektedir. Farkh belirtiler farkli tedavi yontemleri gerek-
tireceginden kanser hastalarinda psikiyatrik belirtilerin
de kanser tipine gore farkhlik gosterebilecegi akilda tu-
tulmalidir. Bu belirtilerden stiphelenildiginde psikiyatri
konsultasyonu ile saglanacak tani ve tedavi siireci hasta-
larin kemoterapi veya radyoterapi siirecine uyumunu ve
yasam kalitelerini artiracaktir.
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ABSTRACT

OBJECTIVE: Anxiety and depression are common psyc-
hiatric symptoms, and an increased risk of suicide is also
seen in cancer patients. It was aimed to evaluate clinical
features, anxiety and depression prevalence, and suicide
probability in patients with lung, colorectal and head-ne-
ck cancer, also to compare these psychological factors
with those with a healthy control group.

MATERIAL AND METHODS: The patients with 82 lung
cancer, 99 colorectal cancer and 79 head-neck cancer
and a control group of 98 healthy individuals were inclu-
ded in the study. Sociodemographic data form, Hospital
Anxiety and Depression Scale (HADS) and Suicide Pro-
bability Scale (SPS) were administered to all the partici-
pants.

RESULTS: The prevalence of anxiety symptoms was
29.2% and depression was 52.7% in cancer patients.
HADS anxiety and depression subscales and SPS mean
scores were higher in cancer patients than healthy cont-
rols. The patients with head-neck cancer were more
anxious, more depressed, and suicidal than the healthy
controls. The patients with lung cancer were only more
depressed than the healthy controls. Additionally, it was
found that female gender, fatigue, and pain experience
in cancer patients were seen as factors that increased the
frequency of anxiety and depression; advanced stage
disease was only related to the frequency of depression,
and a history of psychiatric treatment affected only the
frequency of anxiety.

CONCLUSIONS: Psychological factors varies in different
types of cancer. The cancer patients should be evaluated
in terms of psychiatric problems by the clinicians to de-
termine the level of anxiety, depression, and suicidality.

KEYWORDS: Anxiety, Depression, Cancer, Psycho-Onco-
logy, Suicide
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INTRODUCTION

Although many cancer types can currently re-
cover completely with early diagnosis or life-
long treatments thanks to developments in
technology and medical facilities, cancer still
entails a burden beyond the risk involved. While
the treatment of an acutely developing disease
may produce a positive or negative significant
outcome, the result is often less pronounced in
the treatment of a chronic developing disease,
such as cancer. Therefore, cancer patients have
a high rate of psychiatric comorbidity. Psycho-
social complications are mostly adjustment di-
sorders, depression, anxiety, decreased life sa-
tisfaction or loss of self-confidence (1).

Anxiety disorders are common mental disor-
ders in cancer patients, with reported prevalen-
ce of 10% - 30% (2). In the diagnosis and tre-
atment process, anxiety has been reported to
increase other psychological symptoms such
as depression, to have a negative effect on the
life quality of cancer patients and to worsen
compliance to treatment (3). In patients with
cancer, depression is seen in a wide spectrum
ranging from isolated depressive symptoms to
major depressive disorder (4). Major depressi-
on is an important psychiatric disorder that has
to be taken into consideration, as it affects the
quality of life, self-care, and compliance with
treatment, severity of cancer, progression and
response to treatment (5). Atesci et al. (6) stu-
died 150 cancer patients undergoing inpatient
treatment and reported that 28.7% of patients
had a DSM-IV axis | diagnosis, 14% had a dep-
ressive mood, and 11.3% had a major depressi-
ve disorder. A study of different types of cancer
reported that oropharyngeal cancer (22-57%),
pancreatic cancer (33-50%), breast cancer (1.5-
46%) and lung cancer (11-44%) had a stronger
relationship with depression, and lower rates
of depression were reported in patients with
other cancers such as colon cancer (13-25%),
gynecological cancers (12-13%) and lymphoma
(8-19%) (7). An increased risk of suicide is also
seen in people diagnosed with cancer compa-
red to healthy groups.

Cancer patients prefer this to a death that is un-
relenting and painful and perceive suicide as a
more peaceful form of death. High levels of ho-

pelessness and additional critical events increa-
sing the level of stress are factors that increase
the risk of suicide with depression (8). Thoughts
of suicide in cancer patients are associated with
psychological factors such as hopelessness, lack
of social support, socio-demographic factors as
unemployment, low income, living alone, ad-
vanced age and female gender in addition to
medical factors as delayed diagnosis of disease,
childhood tumor, and cancer type (8,9).

The risk of suicide is higher in the presence of
psychiatric disorders such as anxiety and dep-
ression (10). In addition, early diagnosis, cranial
radiotherapy, impaired memory and cognitive
functions, physical impairment, alcohol use, a
history of attempted suicide, and advanced age
(especially > 60 years) have been reported to be
suicide-related factors in the first year following
a cancer diagnosis (11,12).1n a study conducted
on 18,604,308 people diagnosed with cancer in
the United States, it was determined that the
highest suicide rates were seen in males (80 -
84 years) (22%), and suicide at the rate of 52.3%
was reported in the elderly of both genders
with lung, head-neck and stomach cancer (13).

In studies on anxiety, depression and suicide in
cancer patients, the publications investigating
the differences between the types of cancer are
not sufficient. The hypothesis of this study was
that the prevalence of anxiety, depression sy-
mptoms and suicide probability was higher in
cancer patients than in healthy individuals and
these psychological factors differ according to
the clinical conditions and types of cancer. It
was aimed to evaluate anxiety and depression
prevalence, suicide probability and some cli-
nical features in patients with lung, colorectal
and head-neck cancer, and to compare these
psychological factors with those with a healthy
control group.

MATERIAL AND METHODS

The study included a total of 260 patients (82
lung cancer, 99 colorectal cancer, 79 head-neck
cancer) who agree to answer surveys by having
signed voluntary consent forms and were hos-
pitalized or treated as outpatients in the De-
partment of Medical Oncology, and a control
group formed of 98 healthy individuals. Socio-



demographic data form, The Hospital Anxiety
and Depression Scale (HADS) and Suicide Pro-
bability Scale (SPS) were administered to all the
participants.

Patients who were diagnosed lung, colorectal
or head-neck cancer; are over age 18 and volun-
teer to participate in the study; have no physical
(hearing, speech impairment) or mental disabi-
lity (psychotic disorder, mental retardation, etc.)
that might affect the application of scales and
participation in sessions were included in the
study. The healthy control group consisted of
individuals over 18 years of age with no history
of psychiatric disease, and no history of cancer
in the patient and their first-degree relatives.

MEASURES

Hospital Anxiety and Depression Scale (HADS)

This is a self-reported scale developed to mea-
sure the severity of anxiety and depression in
patients with physical disease. The validity and
reliability study of the Turkish version was per-
formed by Aydemir et al. (14) and Cronbach alfa
coefficient for anxiety and depression subscales
was found respectively, 0.85 and 0.77.The scale
includes 14 items in two subscales of Anxiety
(HAD-A) and Depression (HAD-D). The cut-off
point was defined as 10 for the HAD-A subscale,
and 7 for the HAD-D subscale.

Suicide Probability Scale (SPS)

This scale evaluates the risk of suicide in ado-
lescents and adults and includes 36 items with
responses on a 4-point Likert-type scale. High
scores on the scale indicate a high probability
of suicide. Turkish validity and reliability study
was conducted by Atli et al. (15).

ETHICS COMMITTEE

The study protocol received an institutional re-
view board approval (approval code 2014/15
and date 09.09.2014) from Selcuk University Fa-
culty of Medicine and that all participants pro-
vided informed consent in the format required
by the relevant board.

STATISTICAL ANALYSIS

Data obtained in the study were analyzed using
PASW/SPSS 16.0 software. Sociodemographic
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characteristics were stated as mean + stan-
dard deviation, minimum and maximum values
for continuous variables, and as number and
percentage for categorical variables. The Kol-
mogorov-Smirnov test was used to assess the
conformity to normal distribution of continu-
ous variables belonging to two independent
groups. The Mann-Whitney U test was applied
in the comparisons of mean values of conti-
nuous variables in two independent groups,
and the Kruskal-Wallis test for more than two
groups.

Spearman correlation analysis was applied to
determine correlations of continuous variables
and the Chi-square test was used for categori-
cal variables in two independent groups and
more than two groups. In all analyses, a value of
p < 0.05 was considered statistically significant.

RESULTS

The study included 141 (54.2%) males and 119
(45.8%) females with a mean age of 55.7 + 11.6
years. The control group was formed of 98 he-
althy individuals comprising 51 (52%) males
and 47 (48%) females with a mean age of 56.31
+ 11.34 years.

Early-stage disease was diagnosed in 41.9% (n
= 109) of the patients and advanced stage in
58.1% (n = 151), 92.3% of the patients (n = 240)
were aware of the diagnosis. Fatigue was deter-
mined in 61.5% (n=160) of the patients, pain
during the previous month in 56.5% (n = 147),
a history of psychiatric treatment in 16.9% (n =
44), and a family history of psychiatric disorder
in 13.4% (n = 35). The diagnoses were lung can-
cerin 32% (n =8 2), colorectal cancer in 38% (n
= 99) and head-neck cancer in 30% (n = 79) of
the patients. The mean age of the patients with
lung cancer was 56.88 + 9.98 years, colorectal
cancer was 56.38 + 11.43 years and head-neck
cancer was 53.20 + 13.60 years.

The percentage of patients with HAD-A > 10
was 29.2% in the patient group and 11.2% in
the healthy control group, and the difference
between the groups was statistically significant
(p < 0.001, X* = 12.54). The percentage of pa-
tients with HAD-D > 7 was 52.7% in the patient
group, and 24.5% in the healthy group and the
difference between the groups was statistical-
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ly significant (p < 0.001, X> = 22.87). A signifi-
cant difference was found between the patient
group and the control group in terms of HAD-A,
HAD-D and SPS mean scores. The comparison
of HAD-A, HAD-D and SPS mean scores betwe-
en patient and control groups are shown in
(Table 1).

Table 1: Comparisons of the mean scores of anxiety,
depression and suicide probability in the cancer patient
group and the control group

Patient group (n=260) Control group (n=98) p* Z

HAD-A (mean + SD) 737+515 5.65+3.71 0.012 2515

HAD-D (mean + SD) 8,11£5.04 5.66 +3.62 <0.001 -4.269

SPS (mean + SD) 6537 +15.26 61.19 £ 14.02 0.018 -2375

*Mann-Whitney U test

HAD-A: Hospital Anxiety and Depression Scale-Anxiety subscale HAD-D: Hospital Anxiety and Depression Scale-
Depression subscale, SD: Standard Deviation, SPS: Suicide Probability Scale

In the cancer patients, anxiety symptoms were
determined more frequent in females (37%)
than in males (22.7%) (p = 0.014, X*> = 6.361),
in those with fatigue complaints (38.1%) than
in those without fatigue (15%) (p < 0.001, X* =
15.568), in those having pain in the previous
month (39.5%) than in those not having pain
(15.9%) (p < 0.001, X* = 17.094), and in those
with a history of psychiatric treatment (43.2%)
than in those who had never received treat-
ment (26.4%) (p = 0.030, X* = 4.983). Early/ad-
vanced stage (p = 0.214, X* = 1.805), diagnosis
knowledge/lack of knowledge (p = 0.448, X*> =
0.892), and a family history of psychiatric disor-
der (p = 0.402, X*> = 2.267) were not determined
to have any significant effect on the frequency
of anxiety symptoms.

Depressive symptoms in the cancer patients
were determined to be more frequent in fe-
males (64.7%) than in males (42.6%) (p < 0.001,
X? = 12.705), in those with fatigue complaints
(65%) than in those without fatigue (33.3%) (p
<0.001, X*=24.614), in patients with advanced
disease (60.9%) than in those in the early stage
(41.3%) (p = 0.002, X* = 9.798), and in those ha-
ving pain in the previous month (66.7%) than in
those not having pain (34.5%) (p < 0.001, X* =
26.497). A family history of psychiatric disorder
(p = 0.858, X* = 0.041), a history of psychiatric
treatment (p = 0.068, X> = 6.361), and knowled-
ge of the diagnosis (p = 0.254, X> = 1.400) were
not found to have a significant effect on the
frequency of depressive symptoms.

A significant positive correlation was determi-
ned between HAD-A mean scores and HAD-D
mean scores (r = 0.65, p < 0.001), and SPS mean
scores (r=0.54, p < 0.001), also between HAD-D
and SPS mean scores (r=0.51, p < 0.001).

HAD-A, HAD-D and SPS mean scores according
to the type of cancer and the statistical diffe-
rences between these scores and those of the
control group are shown in (Table 2).

Table 2: Comparisons of mean scores of anxiety, depres-
sion and suicide probability in the different types of can-
cer patients and control groups

Lung Ca Liver Ca Head-Neck Ca Control

P

(n=82) (n=99) (n=79) (n=98)

HAD-A (mean # SD) 7.45+4.94 6.66 £ 4.80 8.18+5.70 5.65+3.71 0.025%

HAD-D (mean + SD) 843 £4.90 7.60 £5.00 8421524 5.66 £3.62 <0.001#

SPS (mean # SD) 65.61+14.40 62.41+1342 68.82 +17.56 61.19 £ 14.02 0.0128

*Kruskal-Wallis test

Mann-Whitney U test; (Head and Neck ca x Control, p = 0.005)

#Mann-Whitney U test; (Lung ca x Control, p<0.001; Head and Neck ca x Control, p < 0.001)
SMann-Whitney U test; (Head and Neck ca x Control, p = 0.004)

HAD-A: Hospital Anxiety and Depression Scale-Anxiety subscale HAD-D: Hospital Anxiety and Depression Scale-
Depression subscale, SPS: Suicide Probability Scale, SD: Standard Deviation,

DISCUSSION

The results of this study showed that the preva-
lence of anxiety symptoms was 29.2% and dep-
ression symptoms was 52.7% in patients with
lung, colorectal and head-neck cancer which
were higher than those of the healthy cont-
rol group in terms of the hypothesis, also the
probability of suicide was higher in cancer pa-
tients. In addition, female gender, fatigue, and
pain experience in cancer patients were seen
to be factors that increased the frequency of
anxiety and depression; advanced stage disea-
se was only related to the frequency of depres-
sion, and a history of psychiatric treatment only
affected the frequency of anxiety. In line with
the second hypothesis of the study, that cancer
type would have an effect on anxiety, depressi-
on and suicide probability levels, the study re-
sults demonstrated that patients with head-ne-
ck cancer were more anxious, more depressed,
and suicidal, and patients with lung cancer
were more depressed than the healthy control
group. The only result that was not compatible
with the hypothesis was that these psychologi-
cal factors in patients with colorectal cancer did
not differ from those of the healthy individuals.

Anxiety disorders in patients with cancer have
been less studied than depression but are



thought to be relatively common. Similarly, in
a study using HADS, anxiety was found in 44%,
and depression symptoms were found in 37%
of 216 cancer patients (16). The prevalence of
anxiety and depression in cancer patients is
also associated with some sociodemographic
and clinical features. The current study found
that anxiety and depression were significantly
higher in female cancer patients than in male
patients as in the previous studies (17). The
difference between genders can be explained
by the fact that women's biological structures,
spiritual characteristics, coping styles, and so-
ciocultural positions cause them to be more
susceptible to anxiety and depression. Since
the stage of cancer disease has an effect on life
expectancy, it can be predicted that it can diffe-
rentiate the symptoms of anxiety and depres-
sion. Despite the most frequent is adjustment
disorder in patients with advanced cancer, dep-
ressive disorder is another common condition
(18). Montezari et al. (19) found that the stage of
cancer was an impact on the depressive symp-
toms of patients, so the patients with advanced
stage cancer had more depressive symptoms
than patients with early-stage cancer. Mysta-
kidou (20) reported prevalence rates of 24.2%
anxiety and 25.8% depression in advanced
stage cancer patients. In the current study, the
frequency of depression was higher in patients
with advanced stage cancer compared to pa-
tients with early-stage cancer and the frequen-
cy of anxiety was similar. The decrease in hope
associated with depression in the advanced
stage and the deterioration of the general me-
dical condition may lead to an increase in the
frequency of depression and may not affect the
frequency of anxiety.

In a study investigating the relationship betwe-
en knowing the diagnosis and the level of
anxiety in patients with lung cancer, the level
of state anxiety was found to be significantly hi-
gher in the participants who knew the diagno-
sis of cancer, while the level of trait anxiety was
found to be significantly lower (21). In another
study investigating the relationship between
anxiety and depression levels with knowing the
diagnosis in gastrointestinal cancer patients,
anxiety and depression levels were found to be
higher in the patients who knew the diagnosis
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(22), however, Ozer et al. (23) found no signi-
ficant difference in the severity of depressive
symptoms between those cancer patients who
knew the diagnosis and did not know . Patients
well informed are less exposed to psychological
problems and able to adapt better, a positive
result caused by the informing treatment team
may have emerged in this study as well.

Fatigue is one of the major symptoms reported
by cancer patients with a prevalence of approxi-
mately 80% in some types of tumors (24) and
a significant relationship between fatigue and
anxiety and depression has been reported in
cancer patients (25). Romito et al. (26) reported
that there was a significant relationship betwe-
en depression, anxiety, and hemoglobin levels
with fatigue, and the association between fati-
gue and anxiety-depression was more promi-
nent than hemoglobin levels. Additionally, pain
is known to be one of the most important fac-
tors affecting the quality of life in patients with
cancer and decreases life satisfaction and incre-
ases psychiatric comorbidity.

Yalvac & Sahiner (27) found that anxiety symp-
toms were approximately 2.5 times higher in
the group suffering from pain. As in the results
of this study, it can be thought that fatigue and
pain may cause an anhedonic mood by causing
a decrease in social activities and may trigger
concurrent anxiety symptoms. The history of
psychiatric treatment and family history of psy-
chiatric disorder are the predictors of many ps-
ychiatric disorders. In the present study, anxiety
symptoms were more frequent than those who
had not been treated in the past, but depressi-
ve symptoms were similar. Psychological mor-
bidity risk was found to be higher after the initi-
al treatment of breast cancer in patients with a
history of psychiatric treatment (28).

There are many studies showing that the pre-
valence of anxiety and depression varies ac-
cording to the type of cancer. The prevalen-
ce of anxiety and depression in patients with
head-neck cancer has been reported to vary
between 22-57% (29,30). Treatment of head-ne-
ck cancers requires a multidisciplinary approa-
ch, and many patients are exposed to intensive
treatment combinations such as surgery, radi-
otherapy, and chemotherapy. Therapeutic toxi-
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city can often cause severe physical, functional,
and psychosocial side-effects. The disease itself
and treatments often cause changes in appea-
rance, which affect the patient’s perception of
body image (31). In addition, head-neck cancer
can affect vital functions such as eating, breat-
hing, and speaking. Similar clinical manifestati-
ons cause fear of exclusion and communication
in social and personal relationships of the pa-
tients, resulting in dissatisfaction with life (32).

In a study conducted on 14 different types of
cancer patients, the prevalence of psychologi-
cal disorders was found to be the highest in pa-
tients with lung cancer at the rate of 43.4% (33).

Besides Linden et al. revealed that anxiety and
depression are more common in patients with
lung cancer (17) Also in patients with colorectal
cancer, stoma opening poses both physical and
psychological threats (34). Karadag (35) repor-
ted that stoma, causing leakage and odor, enta-
iling the patient to stay away from other people,
due to the fear of being able to feel safe socially,
and lack of confidence could result in social iso-
lation. In a study investigating the prevalence
of mixed anxiety and depression symptoms ac-
cording to cancer types, mixed anxiety/depres-
sion symptoms were observed in patients with
stomach, pancreas, head-neck and lung cancer
and this rate was lower in colon cancer (36).

Similar to these findings in literature, patients
with head-neck cancer the current study expe-
rienced psychosocial problems more severely
and these results were thought to be related to
the disruption of body image and impaired life
quality and social relations by causing difficul-
ties in meeting basic vital needs. A higher level
of anxiety and similar levels of depression and
suicide probability in patients with lung cancer
which was found in the current study may be
due to the association of dyspnea symptoms
with anxiety in these patients.

Suicidal thoughts are a serious problem in can-
cer patients and are usually seen in the presen-
ce of major depression (37). Depression and
anxiety have also been reported to increase su-
icidal behaviour (9). Kim & Lee (38) reported a
history of suicide attempts in 16.4% of patients
and suicidal thoughts in 47.3% of the patients

in a study of 138 patients. Likewise, in the cur-
rent study, suicide probability was higher in
cancer patients and associated with higher le-
vels of anxiety and depression. In studies inves-
tigating the relationship between cancer types
and suicide, suicide probability has been found
to be higher in prostate, lung, pancreatic and
head-neck cancers (39). Similar to the literature,
in the current study suicide probability was hig-
her in patients with head-neck cancer, but simi-
lar in lung and colorectal cancer types. Since su-
icide probability is associated with anxiety and
depression levels, suicide probability is higher
in patients with head and neck cancer, where
both anxiety and depression are more severe
however, the probability of suicide is not higher
in patients with colorectal cancer.

Limitations of this study can be considered to
be the use of self-reported scales to evaluate
depression/anxiety symptoms and no struc-
tured clinical interview. However, psychiatric
interview was done to exclude psychotic disor-
ders and mental retardation. The second limi-
tation of the study was that fatigue and pain
were evaluated with questions and answers as
existent/nonexistent instead of valid scales. The
third limitation of the study was that nonpara-
metric tests were used because normal distri-
bution was not provided. Since nonparametric
tests were used, the mediating effect of depres-
sion in the probability of suicide could not be
analyzed. Since the probability of suicide was
evaluated with scale and the study was condu-
cted in cross-sectional design, the cause-effect
relationship related to suicide cannot be estab-
lished. Another limitation of this study was the
failure to consider the response to cancer treat-
ment and the effects of chemotherapeutics on
depression/anxiety symptoms. Despite these
limitations, the high number of participants,
especially in Turkey, where few studies exist on
psychopathology according to the type of can-
cer, is a positive feature of the study.

Given the fact that having a chronic and di-
sabling disease is associated with poor mental
health, the study has important implications in
understanding the psychological needs of pa-
tients with cancer. Following the findings of the
present study, clinicians would recognize the



psychological factors and physical symptoms
and thus contribute to patients’ coping or reco-
very process.

In conclusion, it can be recommended that can-
cer patients should be evaluated in terms of
psychiatric problems by the clinician, with pe-
riodic application of valid and reliable scales to
determine the level of anxiety and depression,
and the risk of suicide, not only in cases whe-
re the picture is aggravated or treatment is re-
fused, but also in patients at advanced stages,
with pain, fatigue symptoms and past psychiat-
ric treatment, so that those at risk can be identi-
fied and referred to the Psychiatry Department.

Thus, even with a very short interview, high-risk
patients can be identified, psychosocial adapta-
tions can be provided by psychiatrists or men-
tal health nurses and their compliance to treat-
ment can be increased.
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AMAC: Norofibromatoz tip | (NF1), Tuberoskleroz komp-
leksi (TSC) ve Sturge-Weber sendromu (SWS) en sik goru-
len norokitandz sendromlar arasinda yer almaktadir. Bu
calisma ile NF1, TSC ve SWS tanisi alan hastalarin klinik ve
nororadyolojik bulgularini degerlendirmeyi amacladik.

GEREG VE YONTEM: Klinigimizde Aralik 2017 ile Mayis
2019 arasinda NF1, TSC ve SWS tanili 15 hastanin kayitlari
retrospektif olarak incelendi. Hastalarin klinik ve nérorad-
yolojik bulgulari ayrintili olarak degerlendirildi.

BULGULAR: Dokuz glinile 13,83 yas arasinda (5 kizve 10
erkek) degisen 9 NF1, 5TSC ve 1 SWS tanisi alan 15 hasta
belirlendi. Tim NF1 hastalarinda café au lait lekeleri vardi.
Bir olguda (% 11.1) Lisch noddily, bir olguda (% 11.1) op-
tik gliom, bir olguda (% 11.1) epilepsi, iki olguda(% 22.2)
makrosefali, iki olguda (% 22.2) hidrosefali ve yedi olgu-
da aile dykusi (% 77,7) saptandi. Tim TSC hastalarinda
hipomelanotik makiiller ve epilepsi vardi. U¢ hastada (%
60) kardiyak rabdomiyom, bir hastada (% 20) anjiyomi-
yolipom ve bir hastada (% 20) polikistik bobrek mevcut-
tu. SWS tanil olguda fasiyal anjiyom, glokom ve epilepsi
saptandi. NF1 tanili hastalarda 6 olguda (% 66.6) UBO
(bilinmeyen parlak cisim), 2 olguda(% 22.2) hidrosefali,
bir olguda (% 11.1) subependimal nodiil ve bir olguda (%
11.1) optik gliom gosterildi. Tum TSC hastalarinin beyin
manyetik rezonans goriintiilemesinde kortikal / subkorti-
kal tiiberler ve iki hastada subependymal nodiil saptandi.
SWS tanili hastanin kraniyal bilgisayarli tomografisinde
kortikal ve parankimal atrofi ve kalsifikasyon gosterildi.

SONUC: Norokiitanoz sendromlarin klinik ve néroradyo-
lojik bulgulari tani agisindan yol gosterici olup, ayrintih
inceleme ve nororadyolojik bakis agisi tani ve takipte ko-
laylik saglayacaktir.

ANAHTAR KELIMELER: Norokiitandz sendrom, Noro-
fibromatoz tip |, Tuberoskleroz kompleksi, Sturge-Weber
sendromu, Nororadyolojik bulgular
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OBJECTIVE: Neurofibromatosis type | (NF1), Tuberous sc-
lerosis complex (TSC) and Sturge-Weber syndrome (SWS)
are the most common neurocutaneous syndromes.
The purpose of this study is to evaluate the clinical and
neuroradiological manifestations of patients diagnosed
with NF1, TSC, and SWS.

MATERIAL AND METHODS: In our clinic, records of 15
patients with NF1, TSC, and SWS were retrospectively re-
viewed between December 2017 and May 2019. Clinical
and neuroradiological manifestations of patients were
detailed.

RESULTS: 15 patients consisting of 9 NF1, 5 TSC, and 1
SWS were determined between the ages of 9 days and
13,83 years (5 females and 10 males). All NF1 patients had
café-au-lait spots. One (11.1%) with lisch nodules, one
(11.1%) with optic glioma, one (11.1%) with epilepsy, two
(22.2%) with macrocephaly, two (22.2%) with hydrocep-
halus, one (11.1%) with optic glioma and seven (77.7%)
with family history were established. All TSC patients had
hypomelanotic macules and epilepsy. It was indicated
cardiac rhabdomyoma in 3 (60%) patients, angiomyoli-
poma in one (20%) patient and polycystic kidney in one
(20%) patient.The patient with SWS was showed available
of facial angioma, glaucoma, and epilepsy. It was pointed
UBOs (unknown bright objects) with 6 (66.6%) patients, 2
(22.2%) patients with hydrocephalus, one (11.1%) patient
with subependymal nodule and one (11.1%) patient with
optic glioma in NF1 patients. Brain magnetic resonance
imaging of all TSC patients showed cortical/subcortical
tubers and two patients with subependymal nodules.
Cortical and parenchymal atrophy and calcification were
presented in cranial computed tomography of the pa-
tient with SWS.

CONCLUSIONS: Clinical and neuroradiological manifes-
tations of neurocutaneous syndrome are guidance for
diagnosis so that detailed examination and neuroradio-
logical perspective on neurocutaneous diseases will pro-
vide convenience in diagnosis and follow-up.

KEYWORDS: Neurocutaneous syndrome, Neurofibroma-
tosis type |, Tuberous sclerosis complex, Sturge-Weber
syndrome, Neuroradiological findings

Yazisma Adresi / Correspondence: Dr.Ogr.Uyesi Dilek CAVUSOGLU
Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Cocuk Néroloji Bilim Dali

E-mail: dilekcavusoglu83@gmail.com

Orcid No (Sirasiyla): 0000-0003-4924-5300, 0000-0001-5345-1735



30
INTRODUCTION

The neurocutaneous syndromes are a group
of disorders that involve abnormalities of the
central nervous system, in addition to chara-
cteristic skin lesions. Neurofibromatosis type
I (NF1), Tuberous sclerosis complex (TSC) and
Sturge-Weber syndrome (SWS) are among the
most common neurocutaneous syndromes
(1). Neurofibromatosis type 1(NF1) is the most
common autosomal dominant neurocutaneo-
us syndrome. The disease is caused by mutati-
ons in the NF1 gene and the incidence at birth
is reported to be approximately 1: 3000 (2).

Tuberous sclerosis complex (TSC) is an autoso-
mal-dominant genetic disorder that involved
multisystem hamartomas. TSC1 and TSC2 ge-
nes have been identified that are mutated or
deleted in children with TSC (1). Sturge-Weber
syndrome (SWS) is a sporadic developmental
disorder with variable intracranial involvement
by facial cutaneous capillary malformation
(port wine stain), leptomeningeal angiomato-
sis, and glaucoma (1, 3).

In this study, it was aimed to discuss the clinical
and neuroradiological findings of NF1, TSC, and
SWS in our cohort.

MATERIAL AND METHODS

In this study, 15 patients who were followed up
regularly in the Pediatric Neurology Outpatient
Clinic of Afyonkarahisar Health Sciences Univer-
sity Hospital between December 2017 and May
2019 with the diagnosis of NF1, TSC, and SWS
were included. NF-1 was diagnosed according
to the criteria defined by National Institute of
Health (4). TSC was diagnosed according to the
diagnostic criteria determined by the Interna-
tional Tuberculosis Complex Consensus Group
(5) (Figure 1).

The study was approved by demographic data,
clinical manifestations, neuroimaging features
(brain MRI, cranial CT), electroencephalography
(EEG) findings, and treatment were evaluated
retrospectively.

Diagnostic Criteria for NF1

+ Sixor more café-au-lait macules more than 5 mm in greatest

+ Diameterin prepubertalchildren, and more than 15 mm in
diameterin postpubertal children

+ Two or more neurofibromas of any type or one plexiform

Neuroma

» Frecklingintheaxillary oringuinalregions

 Opticpathway glioma

# Twoor more Lisch nodules iris hamartomas)

+ Adistinctive osseous lesion, such as sphencid dysplasia or

thinningof long bone cortex, with or without pseudarthrosis

Diagnostic Criteria for TSC

MAJOR FEATURES
+ Hypomelanoticmacules (23, at least5-mm diameter) greatest
+ Angiofibromas (23) orfibrous cephalic plague
 Ungual fibromas (22)
 Shagreen patch
» Multiple retinal hamartomas
» Cortical dysplasias*
* Subependymal nodules
+ Subependymal giant cell astrocytoma
+ Cardiacrhabdomyoma

* Diagnosis of NFLin a first-degreerelative (parent, sibling, or
offspring) according to foregoing criteria

+ Lymphangioleiomyomatosis (LAM) T
+ Angiomyolipomas (22)T
MINOR FEATURES

» “Confetti” skinlesions

* Dental enamel pits (»3)

«Intraoral fibromas (22)

+Retinal achromic patch

*Multiplerenal cysts
+Nonrenal hamartomas

DIAGNOSTICCERTAINTY CRITERIA

Definite TSC

*2 major features or

+1 major feature+2 or more minor features

+|dentification ofaknown pathogenic mutation inTSC1
orTsC2

Probable TSC

1 major featuraor

*+2 or moreminor features

“Includestubers and cerebral white matter radial migration lines.

A combination of the two major clinical features (LAMand
angiomyolipomas) without other features does not meet eriteria foradefinite
diagnosis.

Figure 1: Diagnostic criteria of NF1 and TSC.
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STATISTICAL ANALYSIS

SPSS for Windows version 21.0 statistical packa-
ge program was used to evaluate the data. In
descriptive statistics, variability criterion was gi-
ven as mean + standard error.

RESULTS

A total of 15 children with NF1, TSC, and SWS
were identified between the ages of 9 days and
13.83 years (median=7.58 standard deviation
(SD)=4.49), including 5 females and 10 males.
The diagnosis of the patients consisted of 9
NF1, 5TSC, and 1 SWS. The follow-up period of
patients varies between 3-17 months.

All the NF1 patients had café-au-lait spots. Lis-
ch nodules in one (11.1%) case, optic glioma in
one (11.1%) case, epilepsy in one (11.1%) case,
macrocephaly in two (22.2%) cases, hydrocep-
halus in two (22.2%) cases, and family history in
seven (77.7%) cases were observed. There was
one patient, who had optic glioma, which was
diagnosed with abnormal visual evoked poten-



tial (VEP) and findings of MRI. She was treated
with chemotherapy (cisplatin/etoposide) (Tab-
le 1).

Table 1: Demographic and clinical manifestations of the
patients
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VS: Sturge Weber
brigh

MC:M: haly, HMM RM; E: Epilepsy, UBO: unknown bright object,
formal, CoT  cortical tuber, SCoTT subcorticaltuber, 0CZ: Oxcarbazepine, Cispsepo: Cisplatin+ Etoposide, PB: Phenobarbital, CBZ:
VEP: Visual Evoked Potentials, AML: Angiomyolipoma.

All 5 TSC patients had hypomelanotic macules
and epilepsy with monotherapy (phenobarbi-
tal, valproate, carbamazepine, prednisolone).

Cardiac rhabdomyoma in 3 (60%) patients, an-
giomyolipoma in one (20%) patient and poly-
cystic kidney in one (20%) patient were detec-
ted.

Angiomyolipoma in the bilateral renal region
was detected in the size of 12 * 14 mm (patient
13, Table 1). Only one patient had family history.

Moreover, only one patient had pathological
EEG as modified hypsarrhythmia.

The last patient with SWS had facial angioma,
glaucoma, and epilepsy. His EEG indicated di-
sorganized background activity. Additionally,
the epilepsy treatment consisted of carbama-
zepine and levetiracetam.

All brain MRI was abnormal except one (11.1%)
in patient with NF1. Six of them (66.6%) had
UBOs (unknown bright objects), two (22.2%)
had hydrocephalus, one (11.1%) had sube-
pendymal nodules and one (11.1%) had optic
glioma (Figure 2).

Brain MRI of all TSC patients demonstrated
cortical/subcortical tubers. Two patients with
subependymal nodules were indicated in TSC
patients. The patient with SWS had cortical and
parenchymal atrophy and calcification in his CT
(Figure 3).
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Figiir 2 : A, B, E. UBOs are seen on Flair weighted images
in pons, midbrain and genu of corpus callosum and ce-
rebellar hemispheres C. Axial T1 image indicates hydro-
cephalus. D. Axial T2 demostrates left optic glioma with
slightly thickened, irregular borders, showing minimal
signal increase and tortiosity and also right temporoocci-
pital prominent atrophy. F. UBOs are shown on flair wei-
ghted images in pons and bilaterale thalamus

Figiir 3 : A. Sagittal and axial flair and T2 images demost-
rate multiple cortical and subcortical tubers in bilateral
cerebral hemispheres. B. Axial flair image shows radial
migration line in the left cerebral hemisphere. C. Axial T2
image indicates a hyperintense lesion in the left cerebel-
lar hemisphere with associated mild retraction abnorma-
lity. D, E. Sagittal and axial flair and T1 images show mul-
tiple subependymal nodules. F. Computer tomography
image of the SWS patient demostrates left temporoocci-
pitale cortical and parenchymal atrophy and calcification.

DISCUSSION

Café-au-lait spots are one of the diagnostic cri-
teria of NF-1 and were present in all patients
with NF1 in our cohort (6). Lisch nodules exist
from the age of 2 years and present nearly
50% throughout childhood (7). Only one pa-
tient (11.1%) with NF1 had lisch nodules in
our study. Ophthalmologic examination of the
patient who had lisch nodules was normal ex-
cept abnormal VEP (Patient 5, Table 1). Optic
pathway gliomas are discovered in 15%-21%
of patients with NF1 and are characteristically
benign, low-grade gliomas that mostly consist
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in early childhood (8). Optic gliomas are seen in
each part of the optic pathway. They cause thi-
ckening of optic nerve and chiasm. Treatment
(surgery / chemotherapy / radiotherapy) is not
recommended unless symptomatic (9-11). Che-
motherapy has become the preferred treat-
ment for optic gliomas in NF1 (8). In this study,
we reported one patient with optic glioma. The
MRI showed left optic glioma with slightly thic-
kened, irregular borders, showing the minimal
signal increase and tortuosity. Macrocephaly is
a common finding in patients with NF-1 (12).

The incidence of macrocephaly is reported in
8%-40% of patients with NF1 (13). Macrocep-
haly in the absence of hydrocephalus occurs in
50% of patients with NF1 (14). We determined
two patients (22.2 %) with macrocephaly and
one of them was without hydrocephalus. Recor-
ds of head circumference measurements in NF1
patients are extremely substantial for detecting
macrocephaly. The incidence of seizures in pa-
tients with NF1 is reported to be 3.8-7% (11, 15).

In this study, one of NF1 patients (11.1%) had
epilepsy (patient 6). It was described as focal
aware of somatosensory seizures. The interictal
EEG was normal. Thereby, it was classified as fo-
cal epilepsy. Moreover, the high incidence may
explain due to a small number of patients with
NF1.

In literature, 81-95% of patients diagnosed with
TSCwere found to have one of the characteristic
skin lesions (16). Although all TSC patients had
hypomelanotic macules, the newborn patient
did not exhibit any skin lesions at admission in
the current study. During follow-up, hypomela-
notic macules appeared in the newborn.

Moreover, the patient presented with hypoto-
nia in the newborn period. The diagnosis of TSC
was based on cortical/subcortical tubers in MRI
and cardiac rhabdomyoma in the patient. Then,
he displayed polycystic kidney and infantile
spasms over time (patient 14, Table 1). Cardiac
rhabdomyoma typically develops in the intra-
uterine period and is usually asymptomatic or
may present in the neonatal period and infancy.

Furthermore, all cardiac rhabdomyoma, even
symptomatic, regress spontaneously. (17). We
determined 3 (60%) patients with cardiac rhab-

domyoma in TSC cases. Renal involvement is
the most common reason for morbidity and
mortality in TSC. Angiomyolipoma is found ap-
proximately 80% of patients with TSC and can
be improved in childhood and adulthood (14).

In this study, one patient (20%) showed angi-
omyolipoma in TSC patients. Polycystic kidney
disease presents in 3%-5% of patients with
TSC. Additionally, it is reported that the poly-
cystic kidney disease gene is contiguous to the
TSC2-tuberin gene on chromosome 16 (14). We
reported one patient (20%) with a polycystic
kidney. Unfortunately, the patient did not have
any genetic tests. Epilepsy is the most common
symptom in TSC and shows up to 80% to 90%
of patients with TSC. Moreover, seizures most-
ly onset in childhood especially during the first
year of life. Nearly one-third of the seizures are
infantile spasms. Almost all seizure types can
be observed in patients with TSC except ‘pure’
absence (14). The seizures of all TSC patients ex-
cept the newborn case classified as unclassified
seizure onset. During follow-up, the newborn
patient developed infantile spasms. Other pa-
tients were seizure-free for at least two years.
The treatment consisted of phenobarbital, car-
bamazepine, or valproate.

The location and extent of leptomeningeal an-
gioma determine neurological findings. The
frequency of seizures occurs in 75-90 % of pa-
tients with SWS. The seizures may be refractory
to the medical treatment because of cortical
dysgenesis and cortical irritability due to regi-
onal hypoxia, ischemia, and gliosis associated
with leptomeningeal angioma (14). The seizu-
res of our patient were under control with car-
bamazepine and levetiracetam.

The incidence of hydrocephalus in patients
with NF1 has been predicted to be 1-13%. Roth
et al reported hydrocephalus in NF1 had been
caused mostly by obstructive etiologies (8). We
showed hydrocephalus in two patients (22.2%)
with NF1. T2 high-signal intensity abnormali-
ties (unknown bright objects (UBOs)) typically
are seen within the basal ganglia, thalamus and
internal capsule, cerebellum, and brainstem in
MRI (9, 10). Moreover, UBOs have been called
hamartomas, heterotopias, or areas of altered
myelin (10). UBOs are mostly seen in late chil-



dhood and adolescence and tend to regress in
older ages.The lesions are thought to be associ-
ated with excessive myelination and gliosis.

Moreover, some authors suggest that UBOs
may be diagnostic. We found UBOs (unknown
bright objects) in the brainstem, corpus callo-
sum, cerebellum and thalamus of 6 (66.6%) pa-
tients with NF1.

Neuroradiological findings of TSC involve white
matter lesions, subependymal nodules, cortical
tubers, and subependymal giant cell astrocy-
tomas. Radial migration lines like linear abnor-
malities are the most frequent neuroimaging
lesion indicated in TSC. They spread across the
cerebral white matter. Additionally, radial mig-
ration lines display gliosis and heterotopic glia
(18, 19). We observed radial migration lines in
MRI of TSC patients. The imaging manifestati-
ons of tubers alter with the age. Tubers present
hyperintense on T1 sequences and hypointen-
seonT2 sequences in the neonatal period. They
appear isointense onT1 and hyperintense on T2
in MRI with the advancement of age-associated
with myelination. Moreover, fluid-attenuated
inversion recovery (FLAIR) sequence is also used
to assign tubers (1, 14). In the current study, we
pointed on multiple cortical/subcortical tu-
bers. Cerebellar lesions are pointed in 24-44%
of patients with TSC (20). Cerebellar tubers are
frequently described wedge-shaped, nodular
or display folia distortion. Most of them indi-
cate retraction abnormalities of the cerebellum
(1, 20). Additionally, similar lesions were seen in
children with TSC in this study. Subependymal
nodules appear throughout the walls of the
lateral ventricles. They are usually found along
with the head of the caudate nucleus and best
recognized on T1-weighted images (21). On the
other hand, subependymal giant cell astrocyto-
mas (SEGAs) are generally established adjacent
to the foramen of Monro. They are separated
from subependymal nodules by their size (gre-
ater than 1 cm) (22). In the current study, it was
shown only subependymal nodules.

The pathology of SWS is suggested that vas-
cular endothelial dysgenesis, cortical venous
capillary hypogenesis due to dysregulation of
endothelin, and likely small vessel thrombo-
ses related to vascular dysplasia (23). Although
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MRI demonstrates thickened cortex, decrea-
sed folds, and white matter changes, cranial CT
displays more distinctive calcification. Gadoli-
nium enhancement may show pial angioma so
that early diagnosis exists at SWS before calcifi-
cation (14). Moreover, we pointed on the chara-
cteristic calcification on cranial CT.

Current consensus guidelines do not recom-
mend screening MRI unless there is a clinical
requirement in NF1. On the other hand, neuro-
imaging screening is recommended every year
until age 20 due to the development of sube-
pendymal nodules into SEGAs in TSC (1, 14).

This current study has some limitations. First,
our study population was small. Second, the
nature of the study was retrospective.

In conclusion, recognizing signs and symp-
toms of neurocutaneous diseases is extremely
substantial in diagnosis. Identification of the
neuroradiological findings with neurocutaneo-
us syndromes contributes to the diagnosis and
follow-up. Early diagnosis and regular follow-up
can decrease the rate of morbidity/mortality in
neurocutaneous diseases.

REFERENCES

1. Vézina G. Neuroimaging of phakomatoses: overview
and advances. Pediatr Radiol. 2015; 45: S433-42.

2. Lammert M, Friedman JM, Kluwe L, et al. Prevalence
of neurofibromatosis 1 in German children at elementary
school enrollment. Arch Dermatol 2005;141:71-4.

3.Pinto AL, Chen L, FriedmanR, et al. Sturge-Weber Synd-
rome: Brain Magnetic Resonance Imaging and Neuropat-
hology Findings. Pediatr Neurol. 2016;58:25-30.

4. Neurofibromatosis. Conference statement. National
Institutes of Health Consensus Development Conference.
Arch Neurol 1988;45:575-8.

5. Northrup H, Krueger DA; International Tuberous Sc-
lerosis Complex Consensus Group. Tuberous sclerosis
complex diagnostic criteria update: recommendations of
the 2012 linternational Tuberous Sclerosis Complex Con-
sensus Conference. Pediatr Neurol 2013; 49: 243-54.

6.Bernier A, Larbrisseau A, Perreault S. Café-au-lait Macu-
les and Neurofibromatosis Type 1: A Review of the Litera-
ture. Pediatr Neurol 2016;60:24-9.e1.

7. Abdolrahimzadeh S, Plateroti AM, Recupero SM. An
Update on the Ophthalmologic Features in the Pha-
komatoses. J Ophthalmol. 2016;2016:3043026. doi:
10.1155/2016/3043026.



34

8. Roth J, Ber R, Constantini S. Neurofibromatosis Type
1-Related Hydrocephalus: Treatment Options and Consi-
derations. World Neurosurg. 2019; 128: e664-e668.

9. Bulduk EB, Bércek AO. Neurocutaneous Syndro-
mes-Phacomatoses. Tiirk Norosir Derg 2017;27:131-36.

10. Mentzel HJ, Seidel J, Fitzek C, et al. Pediatric brain MRI
in neurofibromatosis type I. Eur Radiol. 2005;15: 814-22.

11. Van Es S, North KN, McHugh K, et al. MRI findings in
children with neurofibromatosis type 1: a prospective
study. Pediatr Radiol 1996;26:478-87.

12. Kése G, Ozaydin E, Hasancebi B, et al. Neurofibroma-
tosis Type-1:Clinical Evaluation of 44 Patients. Turkiye Kli-
nikleri J Pediatr 2008;17:89-95.

13. Carman KB, Yarar C, Ekici A. Norofibromatozis Tip 1: 49
Olgunun Degerlendirilmesi. Haydarpasa Numune Med J
2017;57:157-160.

14. KF Swaiman. Swaiman's Pediatric Neurology. In: Eli-
zabeth A. Thiele and Bruce R. Korf. Phakomatoses and
Allied Conditions. Sixth Edition, Elsevier, 2018: 380-90.

15. Vivarelli R, Grosso S, Calabrese F, et al. Epilepsy in
neurofibromatosis 1. J Child Neurol 2003;18:338-42.

16. Yates JR, Maclean C, Higgins JN, et al. The Tuberous
Sclerosis 2000 Study: presentation, initial assessments
and implications for diagnosis and management. Arch
Dis Child 2011; 96: 1020-5.

17. Erol |, Savas T, Sekerci S, et al. Tuberous sclerosis
complex; a single center experience. Turk Pediatri Ars.
2015;50:51-60.

18. Van Eeghen AM, Ortiz-Terdn L, Johnson J, et al. The
neuroanatomical phenotype of tuberous sclerosis comp-
lex: focus on radial migration lines. Neuroradiology 2013;
55:1007-14.

19. Pinto Gama HP, da Rocha AJ, Braga FT et al. Compa-
rative analysis of MR sequences to detect structural brain
lesions in tuberous sclerosis. Pediatr Radiol 2006; 36:119—
25.

20.Vaughn J, Hagiwara M, Katz J et al. MRI characterizati-
on and longitudinal study of focal cerebellar lesions in a
young tuberous sclerosis cohort. AJNR Am J Neuroradiol
2013; 34:655-9.

21.Roth J, Roach ES, Bartels U et al. Subependymal giant
cell astrocytoma: diagnosis, screening, and treatment.
Recommendations from the international tuberous sc-
lerosis complex consensus conference. Pediatr Neurol
2013; 49:439-44.

22, Pinto Gama HP, da Rocha AJ, Braga FT et al. Compa-
rative analysis of MR sequences to detect structural brain
lesions in tuberous sclerosis. Pediatr Radiol 2006; 36:119-
25.

23. Shirley MD, Tang H, Gallione CJ et al. Sturge-Weber
syndrome and port-wine stains caused by somatic muta-
tion in GNAQ. N Engl J Med 2013; 368:1971-9.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
22:35-41/0cak /2021

ARASTIRMA YAZISI / RESEARCH ARTICLE
NOROPSIKiYATRIK BOZUKLUGU OLAN HASTALARDA
KOPYA SAYISI DEGISIKLIKLERININ YENIDEN DEGERLENDIRILMESI

RE'EVALUATION OF COPY NUMBER VARIATIONS IN
NEUROPSYCHIATRIC DISORDERS

Ahmet Cevdet CEYLAN', Haktan Bagis ERDEM?

'Ankara Sehir Hastanesi, Tibbi Genetik Bélimii
*Dr. Abdurahman Yurtarslan Ankara Onkoloji Egitim Arastirma Hastanesi, Tibbi Genetik Balim(i

0z

AMAC: insan genomunda bulunan 50 bazdan biiyiik
degisikliklere ‘Kopya Sayisi Degisiklikleri’ (Copy Number
Variations-CNV) adi verilmektedir. CNV’leri saptamak icin
rutinde mikrodizin (microarray) yontemi kullaniimaktadir.
Mikrodizin yontemi zihinsel yetersizligin, otizm spektrum
bozuklugunun, ¢coklu dogumsal anomalilerin nedeninin
saptanmasinda ilk basamak testi olarak onerilmektedir.
Galismanin amaci mikrodizin analizi ile saptanan degisik-
liklerin farkli filtreler ile degerlendirilip sonuclarin karsi-
lastirilmasidir.

GEREG VE YONTEM: Calismamiz Saglik Bakanligi, Ankara
Merkez Genetik Laboratuvari binyesinde farkli néro-psi-
kiyatrik bozukluk endikasyonlarla Affimetrix Cytoscan
Optima cipleri ile mikrodizin yapilmis 500 hasta verisinin
retrospektif degerlendirilmesi ile yapilmistir. 500 hasta-
nin verileri standart analiz yontemi ile ve daha yuksek
duyarlkta analiz yapabilmek icin 5 marker ve 1 kilobaz
blyuklikteki degisiklikler incelenmistir ve sonuglar kar-
silastinimistir.

BULGULAR: Standart analiz metodunda CNV saptanan
249 hastadan toplamda 313 CNV (%1.25) bulunmus,
daha yiiksek ¢oziinlrliklu analizde 362 hastadan 939
(%2.6) CNV tespit edilmistir. Standart analizde 53 CNV
saptanirken, yeni analiz metodunda 56 CNV saptanmis-
tir. Klinik anlami bilinmeyen olarak siniflanan CNV sayisi
Standart yontemde 105 iken, 6nerdigimiz yeni analiz me-
todunda 318 olarak tespit edilmistir. Ayrica ¢alismamiz si-
rasinda toplum frekansi %1'den biytk olan 12 CNV tespit
edilmistir.

SONUC: Sonug olarak yeni yontem testin tani verme
yuzdesini 10.7'den 11.3%e ¢ikarmis olmakla birlikte, klinik
anlami bilinmeyen ve olasi yanhs pozitif sonuglar arttir-
maktadir. Bu da analizi daha yiiksek duyarlilikla yapmakla
birlikte, hem analiz sliresini hem de testteki artefakt ola-
rak adlandinlabilecek diger sonuglarin artmasina neden
olmustur. Ayrica calismamizda Tiirk toplumunda goéreceli
olarak sik goriilen 12 adet CNV bildirilmistir.

ANAHTAR KELIMELER: Mikrodizin analizi, Kopya sayisi
degisiklikleri, Noropsikiyatrik bozukluk
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ABSTRACT

OBJECTIVE: Chromosome segment variations involving
more than 50 bases are called Copy Number Variations
(CNV). Chromosomal microarray method is used to de-
tect CNVs in a routine practice. Chromosomal microarray
analysis (CMA) is a first-tier test in the evaluation of in-
dividuals with intellectual disability and developmental
delay with the diagnostic yield ranging from 5 to 20%
varying based on population examined. The Internatio-
nal Standard for the Consortium of Cytogenomic Array
recommended CMA as a first-stage cytogenetic diagnos-
tic test for patients with CA and ID / GDD. This study ai-
med to compare the standard and new high resolution
analyze methods.

MATERIAL AND METHODS: Our study was carried out
with retrospective evaluation of 500 patients with CMA
with different indications with Affymetrix Cytoscan Opti-
ma chips in Ankara Atatlrk Research and Education Hos-
pital.

RESULTS: In the standard analysis method, 313 CNVs
was detected at 298 patients. New analyze method dete-
cted 939 CNVs at 362 patients. Standard analysis method
could not detect 3 pathogenic CNVs which were below
100-Kb. While in the standard analysis, 56 pathogenic
CNVs was found in the new analysis method. The number
of CNVs classified as unknown clinically was 105 in the
standard method and 318 in the new analysis method. In
addition, 12 CNVs with a frequency of more than 1% were
detected in our study.

CONCLUSIONS: Although the new method has incre-
ased the diagnostic percentage of the test from 10.7 to
11.3, it increases the clinical significance and increases
the false positive results. This has led to a higher sensi-
tivity of the analysis, but has led to an increase in both
the duration of the analysis and other results that can be
called artifacts in the test. In addition, 10 CNVs which are
relatively common in Turkish population have been re-
ported in our study.

KEYWORDS: Microarray analysis, Copy number variati-
ons, Neuropsychiatric disorders
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GiRiS

insan genomunda bulunan 3 milyar niikleotid
farkli buyuklikte degisiklikler gostermektedir.

Tek nuikleotid degisikliklerine, tek niikleotid po-
limorfizmi (Single nikleotid polimorfizm-SNP)
adi verilirken; 2-50 nuikleotid bayukligindeki
degisikliklere “indel” adi verilir. Referans DNA'ya
gore kromozom bdltimlerinin 50 bazdan buyuk
degisikliklerine ise kopya sayisi degisikligi (Copy
Number Variations-CNV) adi verilmektedir (1).

ilk tanimlandiginda 1000 baz buyukligindeki
degisikliklere CNV adi verilirken, teknolojinin
gelismesiyle taninabilir alan kii¢lilmus ve 50
bazdan buylk degisiklikler olarak literatiirde
yer almistir. CNV tanimi hastalikla iligkisi hakkin-
da bilgi vermez, degisiklik oldugunu bildirmek-
tedir (2).

CNV’leri saptamak igin farkli yontemler kullanil-
maktadir. Genom boyunca yer alan degisiklik-
ler ise mikrodizin (microarray) yontemi ve yeni
nesil dizileme yontemi ile saptanabilir. Klinik
kullanimda tim genomdaki degisiklikleri sap-
tamak icin mikrodizin yontemi siklikla kulla-
nilmaktadir. Mikrodizinin tarihsel gelisiminde
farkh yontemler kullanilmis olsa da ginimiz-
de karsilastirmali genomik proplarin ya da SNP
proplarinin  hibridizasyoni tabanh mikrodizin
yontemleri kullanilmaktadir. Yeni nesil dizileme
yontemleriyle de CNV'ler saptanabilir. CNV'leri
tim genom dizileme ydntemi basari ile saptar-
ken, tim ekzom dizileme yontemi ile saptaya-
bilmek icin ek yazilimlara ihtiya¢ duyulmaktadir
(3). Ancak rutin kullanimda CNV’leri saptamak
icin mikrodizin yontemleri kullaniimaktadir
(4). Mikrodizin yontemi zihinsel yetersizligin,
otizm spektrum bozuklugunun, ¢oklu dogum-
sal anomalilerin nedeninin saptanmasinda ilk
basamak testi olarak 6nerilmektedir (4). Yapilan
calismalarda sadece zihinsel yetersizlikle arasti-
rilan hastalarda %5-17; sadece otizm spektrum
bozuklugu (OSB) ile basvuranlarda %2.3-3.2; di-
rencli epilepsi ile bagvuranlarda %2-6 oraninda
tani kondugu bildirilmistir (5). Saghkli toplum
calismalarinda 500 kilobazdan blyiik varyant-
larin toplumun %5-10'unda, 1 megabazdan bu-
yuk varyantlarin toplumun %1-2'sinde goruldu-
gu gosterilmistir (6).

Saglkli bir insanda da 50 bazdan buyuk
100'den fazla CNV olmasi, bir hastada bulunan
degisikliklerin klinikle iliskilendirilmesini zorlas-
tirmaktadir. Bu nedenle hastalarda ve saglikh
bireylerde bulunan CNV'lerin bildirildigi cesitli
veritabanlari olusturulmustur. Saghkli toplum
calismalarinin toplandigi veritabanlarinin ba-
sinda Database of Genomic Variants (DGV) gel-
mektedir. Bu veritabani ile normal toplumda sik
gorulen, fenotipe etki etmeyen ‘benign’ CNV’le-
re ulasiimasi miimkiin olmaktadir.

GEREC VE YONTEM

Calisma, Ankara il Saglik Mudirltgi, Merkez
Genetik Laboratuvari biinyesinde herhangi bir
yasta 146 tekrarlayan epilepsi ve nGromotor ge-
lisim geriligi, 119 zihinsel yetersizlik, 45 otizm
spektrum bozuklugu (OSB), 62 OSB ve zihinsel
yetersizlik, 128 coklu anomali ve zihinsel ye-
tersizlik, gibi farkli endikasyonlarla Affimetrix®
Cytoscan Optima cipleri ile mikrodizin yapilmis
500 hasta verisinin Chromosome Analysis Sui-
te (ChAS) 3.1 Thermo Fisher Scientific® progra-
mi yardimiyla retrospektif degerlendirilmesi ile
yapilmistir. 500 hastadan asagidaki siniflamaya
gore patojenik ve olasi patojenik olarak deger-
lendirilen degisiklikler ¢ikarilmis, kalan CNV’ler
bayuklik, lokalizasyon, LogRD2, degeri gibi ve-
rilerin incelenmesiyle yapiimistir.

Analiz sirasinda 1. analizde standart analiz me-
todu (minimum prop sayisi 25 ve minimum
baylklik 100 kilobaz) kullanildi. 2. analizde
minimum prop sayisi 5 ve minimum buyuklik
1 kilobaz olarak filtreleme degistirilerek yine
ChAS 3.1 programinda analiz edildi. iki ydntem
arasindaki kopya sayisi degisiklikleri ve etkileri
karsilastirnlid.

Mikrodizin Verilerin Siniflandirilmasi

Mikrodizin verileri genel olarak 3 ayr sinifta
degerlendirilmektedir (7). Her sinif da literatir
destegine gore 3 alt sinifta degerlendirilmelidir.

Siniflar arasi degisiklik literattiriin ve veri taban-
larinin glincellenmesine gore aile segregasyo-
nun 6grenilmesine gore degisiklik gosterebilir.

Bu yuzden o&zellikle klinik dnemi bilinemeyen
degisikliklerin 1-2 yil sonra tekrar degerlendiril-
mesi dnerilmektedir.



1) Patolojik degisiklikler: Hastanin fenotipini acik-
ladigi distintlen, literatiir destegi olan degisik-
liklerdir. Bu gruptaki CNV’ler genellikle de novo
olarak goruilmekle birlikte parenteral kalitim da
gozlenebilir. 3 alt kissimda siniflandirilabilir:

a) 5 megabazdan biiyiik degisiklikler: Bu grup
degisiklikler kromozom analizi ile de go6-
rilebilen, ¢ok sayida gen iceren, icerdigi
bolgedeki daha kiiclik delesyonlari veya
duplikasyonlari kesin fenotiple iliskilendi-
rilmis olan degisikliklerdir. Benzer fenotiple
hastalar bildirilmis olsa da gen icerigi fazla
ve farkh oldugu icin bu degisikliklerde fark-
I fenotipik 6zellikler gorilemeyebilir. Dog-
rulama ve aile segregasyonu gerekmez. 4p
delesyon sendromu, 1p36 delesyon send-
romu gibi sendromlar bu gruba 6rnektir.

b) 5 megabazdan kiiciik patolojik degisiklikler:
Bu grup degisiklikler literatiirde tanimlan-
mis delesyon ve duplikasyonlari ierir. Veri
tabanlarinda ilk gruptaki kadar cok olmasa
da ¢ok sayida hasta bildirilmistir. Saghkli
toplum veri tabanlarinda bu bélge degisik-
ligi yoktur ya da cok az sayidadir (degisken
ekspresivite nedeniyle hafif fenotip goste-
rebilirler). Bu grup degisikliklerin baska bir
yontemle dogrulamasi ve aile segregasyo-
nun arastirimasi gereklidir. Bu degisiklik-
ler patolojik olarak raporlanirken literattr
destegi O0zellikle belirtilmelidir. 15q13.3 de-
lesyonu, 16p11.2 delesyonu, 22q11.2 dup-
likasyonu bu gruba ornektir.

¢) Olasi patojenik degisiklikler: CNV’'nin icer-
digi genler bakimindan énemli olabilecek
ancak az sayida literatir desteginin ol-
dugu degisikliklerdir. Saglikli toplum veri
tabaninda az sayida bu bdlgeyi kapsayan
degisiklik bildirilmistir. Tek nokta degisik-
liklerinin hastalikla iliskisi fonksiyon kaybi
ile aciklanmis genlerdeki delesyonlar bu
grupta siniflandirilabilir. Ayrica bilinen bazi
delesyon sendromlarinin duplikasyonlari
norogelisimsel hastaliklar icin risk fakto-
ru olarak bildirildigi icin bu grupta deger-
lendirilebilir. 15913.3 duplikasyonu ya da
norogelisimsel fonksiyonu olan gen deles-
yonlari bu gruba 6rnektir.
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2) Klinik anlami bilinmeyen degisiklikler: Literattr
destegdi yeterli olmayan, ancak veri tabanlarin-
da az sayida saglikli ve hasta verisi bildirilmis
durumlardir. Ayrica de novo olmayan ve gen
icermeyen degisiklikler bu grupta degerlendiri-
lebilir. Veri tabanlari ile kiyaslama ve gen igerik-
lerine gore 3 kisimda degerlendirilebilir:

a) Klinik anlami bilinmeyen/olasi patojenik de-
gisiklikler: Benzer fenotipte az sayida birey
bildirildigi ya da icerdigi genler 5nemli ola-
bilecek degisiklikler bu grupta degerlendi-
rilebilir. Bu degisiklikler zaman icinde pa-
tojenik ya da benign olarak diger siniflara
kayabilir.

b) Klinik anlami bilinmeyen degisiklikler: Gen
icermeyen ve saglikh veritabaninda bildiril-
memis degisiklikler bu grupta degerlendi-
rilebilir. Bu grup degisiklikler baska bir yon-
temle dogrulanmali ve aile segregasyonu

degerlendirilmelidir.
c) Klinik anlami bilinmeyen/olasi benign degi-

siklikler: Saglikh toplum veri tabanlarinda
bu CNV'yi kapsayan az sayida birey bildi-
rildiginde bu grupta degerlendirilebilir.
Klinikle iliskisi olmadigi diistiniilen ancak
emin olunamayan degisikliklerin siniflan-
digi gruptur.

3)Benign degisiklikler: icerdigi genlerin fonksi-
yonu ve saglikli toplum veri tabanlarinda sik
goruldugu icin fenotiple iliskilendirilmeyen
degisikliklerdir(8). Genellikle anne veya baba-
dan kahtirlar. Bazi benign CNV’ler cografik
bolgelere 6zgu olmasi nedeniyle yerel veri ta-
banlarinda uluslararasi veri tabanlarindan daha
sik gorulebilir. Benign CNV'ler veritabanlarinda
gorulme sikligina gore siniflandirlabilecegdi gibi
bu siniflandirmanin pratikte yarari ¢cok fazla de-
gildir. Ancak bir veri tabanindaki degisikligin
anlamh kabul edilmesi icin ikiden fazla bagim-
siz calismada farkli bireylerde saptanmis olmasi
gereklidir(8).

Benign CNV'ler hasta veri tabanlarinda da bil-
dirilmis olabilir. Clinku hasta verisi saklayan veri
tabanlarindaki bitln degisiklikler fenotiple ilis-
kili degildir. Fenotipik bulgulari olan bireylerin
genotiple iliskilendirilmeksizin saklanmasi, ayni
hastada patojenik bir degisiklikle birlikte bulu-
nan benign CNV'ler de bildirildigi icin karnisikliga
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neden olabilir. Saglikli toplum veri tabanlarinda
cok sayida goriilen bir CNV'nin hasta veri taban-
larinda az sayida hastada da bildirilmis olmasi
olagan olarak degerlendirilmelidir.

ETIK KURUL

Calismaya katilmadan dnce aydinlatiimis onam
her bir hastadan ya da velisinden alind1. Etik ku-
rul izni 2019-08/387 karar numarasi ile Dr. Ab-
durrahman Yurtaslan Ankara Onkoloji Egitim
ve Arastirma Hastanesi, Klinik Arastirmalar Etik
Kurulu'ndan alindi.

BULGULAR

500 hastalanin verileri retrospektif olarak tekrar
analiz edildiginde standart analiz metodunda
CNV saptanan 249 hastadan toplamda 313 CNV
(hasta basi ortalama 1.25) bulundu (Tablo 1).

5 hastanin datasi kalite skorlari gegemedigi igin
cahisma disi birakildi. Geriye kalan 246 hastada
ise herhangi bir degisiklik saptanmadi. Daha
yuksek duyarlikl yeni analizde ise 362 hastada
toplam 939 (hasta basi ortalama 2.6) CNV tes-
pit edilmistir. Yine 5 hasta kalite standardina
ulasmadigi icin calisma disi birakilmis ve 133
hastada ise herhangi bir degisiklik saptanma-
mistir. Standart ve yeni analizde 3 megabazdan
blylk 36 CNV saptandi; bunlardan 3 tanesinin
Y kromozomu uzerinde yer aldigi goruldu ve
33 CNV patojenik olarak siniflandirildi. Standart
analizde 1 megabaz ve 3 megabaz arasi CNV sa-
yI1s1 66 iken yeni analizde 119 CNV saptandi, 1-3
megabaz arasi CNV’lerin 20 tanesi ise patojenik
olarak siniflandirdi. Toplamda 1 megabazdan
blylk 53 CNV patojenik olarak siniflandiriimis-
tir. Standart ve yeni analiz metodu arasinda fark
bulunmamaktadir.

Yeni analiz metodunda 3 hastada saptanan 1
megabazdan kiiclik delesyon patojenik olarak
yorumlandi. Bu degisiklikler standart analiz me-
todunda saptanamamistir. Toplamda standart
analizde 53 (%10.7) patojenik CNV saptanirken,
yeni analiz metodunda 56 (%11.3) patojenik
CNV saptanmistir (Tablo 1). Klinik anlami bi-
linmeyen olarak siniflanan CNV sayisi standart
yontemde 105 iken, yeni analiz metodunda 318
olarak tespit edilmistir.

Tablo 1: Standart analiz metodunda ve daha duyarl olan
yeni analiz metodunda saptanan CNV’lerin karsilastiril-
masi

Standart (25 Marker ~ Yeni (5 Marker ve 1

ve 200 kb) kb)
CNV Saptanan hasta sayisi 249 362
Toplam CNV sayist 313 939
3 Mb'dan bityik CNV sayist 36 36
1 Mb- 3 Mb arasi CNV sayisi 66 119
1 Mb'dan kiigitk CNV sayisi 211 784
Patojenik CNV sayist 53 56
Klinik Anlami Bilinmeyen CNV sayisi 105 318

Ayrica calismamiz sirasinda sikhk ylizdesi
%1'den blylk olan 12 CNV tespit edilmistir
(Tablo 2) . Bu CNV'lerin hastalikla iliskilendiril-
medi ancak Tirk toplumuna ait stk CNV’ler ol-
dugu icin not edildi. Bening CNV olarak siniflan-
dinlidi.

Tablo 2: Frekansi %1'den biyik olan CNV'ler

Bolge Gen Listesi

arr[hg19]20q13.33(62,032,670-62,230,974)x1 KCNQ2, EEF1A2, PPDPF, PTK6, SRMS, C200rf195, HELZ2, GMEB2

arr[hg19]Xp22.12(19,302,807-19,523,203)x3 PDHA1, MAP3K15

arr[hg19]Xq21.32(91,811,409-92,412,507)x2 PCDH11X

arr{hgl9]11p15.5(942,343-1,493,609)x1 AP2A2, MUC6, MUC2, MUC5B, TOLLIP, TOLLIP-AS1, BRSK2, MOB2

arr{hg19]Yq11.23(26,489,963-27,811,878)x0 TTTY17B, TTTY17C, TTTY17A, TTTY4C, TTTY4B, TTTY4, BPY2B, BPY2,
BPY2C, DAZ4, DAZ3, DAZ2, GOLGA2P2Y, GOLGA2P3Y, CSPG4P1Y, CDY1B,
cpy1

LOC100130417, SAMD11, NOC2L, KLHL17, PLEKHN1, Clorf170, HES4,
ISG15, AGRN, RNF223, C1orf159, LOC254099, MIR200B, MIR200A, MIR429,
TTLL10, TNFRSF18, TNFRSF4, SDF4, B3GALT6, FAM132A, UBEZJ2,
SCNN1D, ACAP3, PUSL1, CPSF3L, GLTPD1, TASIR3, DVL1, MXRAS,
AURKAIP1, CCNL2, LOC148413

TPS3TG3B, TPS3TG3, TPS3TG3C, SLC6A10P, LOC390705, RNUG-76P

arr{hg19]1p36.33(849,466-1,335,01 1)x1

arr{hgl9]16p11.2(32,554,225-33,730,563)x1

arr[hg19]1q21.2(148,001,264-149,660,970)x1 NBPFS (613998), NBPF14 (614003), NBPF15 (610414), NBPF16 (614005),

PPIAL4E (608608), NBPF23 (612970), FCGRIC (601503)

arr{hg19]5q31.1(130,754,309-130,923, 128)x1 RAPGEF6

arr[hg19]6p22.3(19,914,178-20,144,790)x1 MBOAT1

arr[hg19]17q25.3(79,042,974-79,261,809)x1 BAIAP2, AATK, MIR657, MIR3065, MIR338, MIR1250, AATK-AS1, AZI1,

ENTHD2, C170rf89, SLC38A10

arr[hg19]19p13.3(260,911-633,755)x3 PPAP2C, MIER2, THEG, C2CD4C, SHC2, ODF3L2, MADCAM1, TPGS1, CDC34,

GZMM, BSG, HCN2, POLRMT

TARTISMA

insan genomu boyunca farkl buyiikliklerde de-
gisimler olmaktadir. 50 bazdan buyuk genomik
degisikliklere ‘'Kopya Sayisi Degisiklikleri’ (CNV)
adi verilmektedir. CNV'ler farkh endikasyonlar-
la kullanilmaktadir (4). En sik kullanim amaci
ise buyume geriligi, bilissel yetersizlik, otizm ve
epilepsi gibi norolojik hastaliklardir. Bu hastalik-
larin etiyolojisini aydinlatmak i¢in birinci basa-
mak tani yontemi olarak kullanilmaktadir.

Hastaliga gore farkli oranlarda tani yuzdesi bil-
dirilmistir. Ornegin epilepsi tanisi olanlarda %5-
10, otizm tanisi olanlarda %3-7; coklu dogumsal
anomalisi olanlarda %10-20 oraninda tani koy-
maktadir (9). Farkli néro-psikiyatrik bozukluk ta-
nisi almis hasta grubu kohortundan 495 hasta
Uzerinde yapilan analizde 56 (%11.3) hastada
patojenik CNV saptanmistir. Bu oran literatlrde
belirtilen oranlara uyumludur.



Daha once Turkiye'de yapilan 3 ayri calismada
ise %11-19 arasinda oranlar bulunmustur (9,
10). Bu oranlarin degiskenliginde birkag kriter
on plana cikmaktadir. ilk etkileyen degisken se-
cilen hastalarin endikasyonlaridir. Secilen ano-
malilere gore tani yuzdeleri belirtilmistir (Tablo
3).

Tablo 3: Klinik durumlara gore mikrodizin analizi ile tani
yuzdeleri

Tam Yeni analiz  Literatiirde Referans
metodu ile mikrodizin

tam yiizdesi  tam yiizdesi

%9.6 (11/114)  %7.8 any
%6.6 (3/45) %5 (12)
%9.5 (14/146)  %10.9 (13)
(%14.5)9/62  %12,7 (13)
%14.8 %10-20 (14)
(19/128)

%0 (0/8) %5 (15)

Zihinsel yetersizlik

Otizm spektrum bozuklugu (0SB)

Tekrarlayan epilepsi ve noromotor gelisim geriligi
0SB ve Zihinsel yetersizlik

Coklu anomali ve Zihinsel yetersizlik

Sizofreni

Saptanan CNV’lerin orani etkileyen 2. degisken
mikrodizin analizinde kullanilan ciplerdir. Yik-
sek ¢ozunurlukli gipler cok daha kiiglik degisik-
likleri gosterebilecedi gibi daha diistik ¢c6zinr-
lUklG cipler daha buyik genomik degisiklikleri
gosterecektir (16).

Bu calismanin amaclarindan biri dusik ¢ozu-
nurltklu ciplerden daha ¢ok verim alabilmekti.

Bu nedenle data analizi yaparken filtreleme kri-
terlerini degistirerek daha az sayida probu daha
etkili kullanabilmeyi hedefledik. Standart filtre-
leme kriterler disinda daha kiiciik ve az sayida
probu degerlendirmeye aldik. Standart analiz
kriterleri en az 200 kilobazhk buytklik olmasi
ya da 25 prob olmasi iken ¢alismamizda en az 1
kilobazdan biiyik veya 5 prop iceren tim degi-
siklikler siralanmistir. Calismadaki sonuclar tab-
lo 1'de 6zetlenmistir. Filtreleme kriteri azaldikca
kalite skorunu gecen 495 ornekten elde edilen
toplam CNV sayisi 313’ten 939'a ¢ikti, 6rnek ba-
sina ortalama CNV sayisinin ise 1.2'den 3.2'ye
ciktigr goruldi. Bu sonuc filtreleme ile cok sayi-
da CNV'nin kriterler altinda kalip, gézden kagi-
rilmasina neden oldugunu gostermistir. Yuiksek
¢ozunUrltkla cipler kullanildiginda birim alan-
daki prop sayisi artacadi icin daha ¢ok CNV'yi
saptamasini aciklamaktadir. Ancak birim alanda
daha az prop olmasi, testin glivenilirligini olasi
yanhs pozitif sonuclari arttirmaktadir.

Bu nedenle yillar icinde daha yliksek prop ice-
ren daha yulksek ¢ozinUrlUklu cipler Gretilmis-
tir. Analiz kriterleri degistirildiginde en az 1 CNV
iceren hasta sayisi 249'dan 362'ye yiikselmistir.
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Onceki analiz metodunda hastalarin yaklasik
yarisinda hi¢c CNV saptanmamis olmasi dikkat
cekmektedir. Saghkli toplum c¢alismalarinda
500 kilobazdan buyiik degisikliklerin toplumun
yuzde 5-10'da yer aldigi gosterildigi g6z 6nline
alindiginda daha dusik ¢ozunrltkla ciplerle
yapilan ¢calismada hi¢ CNV saptanmamis olmasi
aciklanabilir (1). Yeni nesil dizileme yontemi ile
yapilan tim genom dizileme ¢alismalarinda ise
50 baz buyukliglinde her bireyde 50'den fazla
sayida CNV saptandigi bildirilmektedir (17). Bu
veriler yuksek ¢cozunurliklu yontemlerin kulla-
nilmasinin dnemini gostermektedir. Calismada
kullanilan yeni analiz metodunda daha dusuk
filtreleme kullanilarak 113 bireydeki CNV sap-
tanmistir. Bazi bireylerde filtreleme kriterleri de-
gisse de hala hi¢ CNV olmadigi dikkat cekmistir.

Kopya sayisi degisikliklerinin arastirilmasinin
amaci bu genomik degisimlerin insan fenotipe
etkisini ortaya ¢ikarmaktir (18). Bu nedenle sap-
tanan CNV'ler etkilerine gore siniflandiriimak-
tadir. Bu siniflandirma sonucunda patojenik,
benign ya da klinik anlami bilinmeyen olarak
adlandiriimaktadir (5). Calismamizda saptanan
CNV’ler gereg ve yontem bolimiinde bildirilen
sekilde siniflandiriimistir. Degerlendirme sira-
sinda buyuklik ve icerik analizi, gerekiyorsa 6n-
ceki ve sonraki kusaklarda bulunup bulunma-
masi ve CNV'lerin diger calismalardaki etkisinin
toplandigi DGV ve ClinVar gibi veri tabanlarin-
da bulunup bulunmamasi dikkate alinmaktadir
(Sekil 1).

‘ Buyukluk, igerik analizi

Segregasyon Analizi eri
BUylkCNV Hem sagliklilarda hem de Kritik gen icermiyor
Benzer fenotipler bildirilmis shaa s Saglikh to da sik
e P hastalarda bildirilmis .
Kritik genler igeriyor s dartanimiayici Veri Yok goézlenmis.
De novo v Y ¥ Ailevi kalitim gésteriyor

3 ' J 3

-LAS[ PATOJENIK KLINiK ANLAMI BiLINMEYEN OLASI BENIGN  BENIGN

Sekil 1: Mikrodizin analizi degerlendirme basamaklari

Yapilan analiz sonrasinda patojenik olarak yo-
rumlanan CNV sayisi 53'ten 56'ya ¢ikmistir.

Standart analiz metodu ile az sayida patojenik
CNV'nin saptanamayacagini ortaya koymak-
tadir. Klinik anlami bilinmeyen CNV sayisi ise
105'ten 318’ ¢ikmistir. CNV’lerin boyutlarn k-
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clldikce klinik anlaminin bilinmeme ihtima-
linin arttigini gostermektedir. Yeni filtreleme
metodunda daha kiictiik CNV’ler saptanmakta
ancak bunlarin cogunun fenotipe etkisi bilin-
mektedir.

Galismada ayrica toplum frekansi %1'den faz-
la olan CNV'lere de yer verilmistir (Tablo 2). Bu
CNV’ler Ozyllmaz ve arkadaslarinin yayiniyla or-
tak alanlar icermektedir (19) ve ayni ¢ip kullanil-
digiicin artefak olmadigi dislanamaz.

Ancak Turk populasyonunda bulunan benign
CNV'lerin saptanmis ve listelenmis olmasi Sekil
1'de gosterildigi gibi degerlendirme sirasinda
onemli kriterlerden biridir (7). Bu degisiklikler
daha onceden nokta degisiklikleri hastalikla
iliskilendirilmis genlerde de olabilir, ancak bu
CNV’ler hastalarin fenotipine etkisi olmadig
distndlmustar (20).

SONUC

Yeni filtreleme yontemi ile testin tani verme
yuzdesini 10.7'den 11.3%e ¢ikarmis olmakla bir-
likte, klinik anlami bilinmeyen ve olasi yanlis po-
zitif sonuclar arttirmaktadir. Bu da analizi daha
yuksek duyarhlikla yapmakla birlikte, hem ana-
liz siresini hem de testteki artefak olarak adlan-
dirllabilecek diger sonuglarin artmasina neden
olmustur.

Mikrodizin analizi, tanisi konulamamis zihinsel
yetersizlik, OSB, coklu dogumsal anomalili has-
talardailk istenmesi gereken tetkik olarak litera-
tirde ve kilavuzlarda yer almaktadir (4).

Tetkik planlanmadan 6nce testin sinirliliklari ve
ozellikle klinik anlami bilinmeyen degisiklik ile
karsilasilabilecegi genetik danisma esliginde
anlatilmalidir. Veri analizi yaparken hastanin
fenotipi, oykisu, 6zgecmisi ve soygecmisi ile
birlestirilerek ve glincel veri tabanlari ve litera-
tdrden yararlanilarak yapilmahdir.
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AMAC: Bir kamu hastanesinin ortopedi ve travmatolo-
ji kliniginde kalca revizyon artroplasti ameliyati yapilan
hastalarin yatarak tedavi gérdigu sirecte, kurumca kat-
lanilan maliyetlerinin arastiriimasi ve fatura edilen miktar
ile karsilastirilmasi amaclanmistir.

GEREC VE YONTEM: 01.01.2016 ile 30.09.2017 tarihleri
arasinda bir kamu hastanesinde total kalga revizyon art-
roplastisi ameliyati yapilan 60 hastanin demografik bilgi-
leri ve revizyon nedenleri tespit edilmistir. Hastalar septik
ve aseptik olarak iki gruba ayrilmistir. Hastalarin, yatarak
tedavi gordigu stirece katlanilan tibbi sarf, ila¢/serum,
tedavi, ameliyat, anestezi, gériintlileme, laboratuvar, kan
ve kan Urinleri, yemek, refakatci maliyetleri, cihaz amor-
tisman giderleri, konsiiltasyon, kontrol muayenesi, ameli-
yat 6ncesi hasta hazirlik agsamasi, vizit ve diger maliyetleri
her bir hasta icin ayri ayri hesaplanmistir.

BULGULAR: Bir hastanin toplam maliyeti ortalama
21.956,00 ¢ iken fatura tutari ortalama 17.220,00 ¢ tespit
edilmis olup arada 4.736,00 & fark bulunmaktadir. Bu fark
septik gruptaki hastalarda 9.876,00 &, aseptik gruptaki
hastalarda 2.534,00 ¢ olarak tespit edilmistir. SGK'nin ku-
ruma yaptigi fatura 6demesi, revizyon kalca artroplastisi
maliyetinin% 78,4'Unu kapsiyor. Septik grupta yatis stre-
si, tibbi sarf, ilag, tedavi, ameliyat, anestezi, laboratuvar,
goruntileme, kan merkezi, konsiiltasyon, vizit, yemek
maliyeti, toplam maliyet ve fatura tutar aseptik gruptan
anlamli (p< 0.05) olarak daha yiiksek bulunmustur.

SONUC: Kamu hastanesinin mali stirdirebilirliginin sag-
lanmasi icin SGK tarafindan diizenlemelerin yapilmasina
ihtiya¢c bulunmaktadir. Ayrica, revizyon cerrahisinde me-
dikal ve teknik protokolleri takip edilmesi maliyetin azal-
masina yardimci olabilir.

ANAHTAR KELIMELER: Hastane maliyetleri, Revizyon,
Artroplasti, Kalca, Maliyet analizi
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ABSTRACT

OBJECTIVE: The aim of this study was to investigate the
costs covered by the hospital during the inpatient treat-
ment process of the patients who underwent hip revisi-
on arthroplasty surgery in orthopedics and traumatology
clinics of a public hospital and compare with the invoiced
amount.

MATERIAL AND METHODS: The demographic informa-
tion and revision reasons of 60 patients who underwent
total hip revision arthroplasty operation in a public hos-
pital between 01.01.2016 and 30.09.2017 were determi-
ned through Hospital Information Management System
records. The patients were categorized under two groups
including septic and aseptic. For each patient, the costs
of medical consumables, medicine/serum, medical treat-
ment, surgery, anesthesia, imaging services, laboratory
procedures, blood and blood products, meal and compa-
nion costs, device depreciation expenses, consultation,
control examination, preoperative patient preparation
stage, surgery, visit and other costs were calculated sepa-
rately during the inpatient treatment.

RESULTS: The total cost of an average patient was
21,956.00 &, while the average amount of invoice was
17,220.00 $, with a difference of 4,736.00 . This differen-
ce was found to be 9,876.00 ¢ in the septic group and
2.534,00 ¢ in the aseptic group. The bill payment made
by the Social Security Institution (SGK) to the institution
covers 78.4% of the cost of revision hip arthroplasty. In
the septic group, the duration of hospital stay, medical
expenditure, medication, treatment, surgery, anesthe-
sia, laboratory, imaging, blood center, consultation, visit,
meal cost, total cost and invoice amount were found to
be significantly higher than the aseptic group (p< 0.05).

CONCLUSIONS: Regulations by the Social Security Ins-
titution are needed to ensure the fiscal sustainability of
public hospitals. In addition, following the medical and
technical treatment protocols in revision surgery can
help reduce the costs.

KEYWORDS: Hospital costs, Revision, Arthroplasty, Hip,
Cost analysis
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INTRODUCTION

More than 1 million arthroplasties are done
every year worldwide, and this number is proje-
cted to double within the next two decades (1).

The Nationwide Inpatient Sample (United Sta-
tes) surveys of hospital discharge records pro-
jected the demand for primary total hip arth-
roplasty to increase by 174%, from 208,600 in
2005 to 572,000 by 2030. Total hip arthroplasty
revisions were projected to grow from 40,800
in 2005 to 96,700 in 2030 (an increase of 137%)
(2). Revision total hip arthroplasty requires sig-
nificantly more work and risk on the part of the
surgeon, high postoperative complication rate
and significantly more hospital resources (3).

For an economical operation and sustainability
of a hospital, the costs of complex cases requi-
ring higher budgets should cover the variable
costs per patient, which enables to cover the
hospital’s total fixed costs by the income from
other more common procedures (4).

Calculation of the costs of the services in hos-
pitals is a very difficult tough and sore issue,
because overhead costs are common in hospi-
tals, and the diversity of health services provi-
ded and the complexity of service units causes
some difficulties in cost estimations.

Public hospitals delivered most of their servi-
ces free of charge, and there is often no direct
relationship between the income from service
provision and the cost of services. It is only pos-
sible to determine whether a hospital gains or
losses from an operation by identifying the ex-
penses in a real or real-like way. Diagnostic and
treatment methods of health services financed
by the Social Security Institution (SGK) in our
country are indicated in the Health Practice No-
tifications (SUT) and the annexes lists and SUT
scores are determined comparingly in line with
the opinions of experts according to the diffi-
culty of the procedures (5, 6).

In this study, it is aimed to investigate the costs
covered by the hospital during the inpatient tre-
atment process of the patients who underwent
hip revision arthroplasty surgery in orthopedi-
¢s and traumatology clinics of a public hospital
and compare with the invoiced amount.

MATERIALS AND METHODS

Demographic information and revision reasons
of 60 patients who underwent total hip revisi-
on arthroplasty operation in a public hospital
between January 01, 2016 and September 30,
2017, were determined through Hospital Infor-
mation Management System (HBYS) records.

All total revision procedures due to infection,
component loosening, and instability were inc-
luded in the study. The patients were categori-
zed into two groups as septic and aseptic.

The treatment costs of patients in public hospi-
tals in Turkey were maintained according to the
lists in the SUT and the annexes in the appendix
announced by the SGK. In these lists, a code has
been determined for each surgical procedure
and the amount to be paid to the institution
is indicated by the codes. The physician enters
the code of each surgical procedure applied to
the patient. The data of the patients for whom
the code for the total hip revision arthroplasty
was used were included in the study but those
for whom partial revision arthroplasty code was
used were excluded from the study (Figure 1a,
Figure 1b).

Two-stage revision arthroplasty operations in
patients with septic origin were included in the
study (Figure 2a, Figure 2b, Figure 2c). The
duration and cost of hospitalization for each
stage were added to the data set for each pa-
tient and included in the study.

Figure 1a: Left hip AP radiogrphy of 67-year-old patient
with left hip total hip arthroplasty aseptic loosening.



Figure 1b: Postoperative left hip AP radiography of pa-
tient revision total hip arthroplasty operation with aceta-
bular allograft, Burch Schneider ring, cemented polietilen
acetabular cup, revision type femoral stem, metalhead,
trochanteric grip plate and Dall-Miles cable.

Figure 2a: Pelvis AP radiography of 65-year-old patient
with right total hip arthroplasty septic loosening, and ch-
ronic luxation.

Figure 2b: Postoperative pelvis AP radiography after
debridement and spacer implantation.
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Figure 2c: Postoperative pelvis AP radiography after se-
cond stage revision total hip arthroplasty operation with
acetabular allograft, Burch Schneider ring, cemented
constraint polietilen acetabular cup, revision type femo-
ral stem, ceramic head, and Dall-Miles cable.

For each patient, the costs of medical consu-
mables (femoral revision stem, acetabular cup,
screw, glove, suture, etc.), medicine/serum
costs, medical treatment costs (injection, trans-
fusion, arterial catheterization, wound debri-
dement, enema, vascular access, etc.), costs of
surgery and anesthesia procedures (revision
hip arthroplasty, joint debridement, implant re-
moval, spacer application, anesthesia, epidural
block, etc.), expenses of imaging services (dire-
ct graph, length graph, MR, CT, reporting, etc.),
costs of laboratory procedures (biochemistry,
microbiology, etc.), expenses of blood and
blood products (erythrocyte suspension, FFP,
etc.), patient meal and companion costs, devi-
ce depreciation expenses, consultation, control
examination, preoperative patient preparation
stage, surgery, visit and other costs were calcu-
lated separately during the inpatient treatment,
and the expenses of each patient covered by
the hospital were determined after calculating
the sum of all the above-mentioned costs.

While making these calculations, after the
amounts of all the goods and services covered
for each patient during inpatient treatment
were determined through HBYS, the average
purchasing unit prices of the goods and servi-
ces used for these patients from the hospital
purchasing unit, the goods and services procu-
rement contracts, the point multiples determi-
ned by the laboratory and imaging service pro-
curements, the billings paid to the Red Crescent
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Blood Center, the main scores and coefficients
(0,593) to be paid for the processes in the SUT
annex lists, data of the salary trust department,
warehouse records, data from other related
units and the expense determination tables in
the cost analysis studies published by the Mi-
nistry of Health were used (6).

Under the applicable legislation, the invoices
according to the SUT and annex lists have been
determined for each patient from the hospital
records. The total costs covered, and the SGK
bill amounts were compared to determine the
difference.

In 2016-2017, when the study was conducted,
the average exchange rates were 1US Dolar
-3.02 &, 1 Euro-3.34 + for 2016, 1 Dolar- 3.65 ¢
and 1 Euro-4.12 ¢ for 2017.

ETHICS COMMITTEE

Approval was obtained from the Metin Sabanci
Baltalimani Bone Diseases Training and Resear-
ch Hospital Ethics Committee and numbered,
Institutional review board approval (IRB No:
16.10.2017-16)

STATISTICAL ANALYSIS

Mean, standard deviation, median lowest, hig-
hest, frequency and ratio values were used in
the descriptive statistics of the data. The dist-
ribution of the variables was measured by the
Kolmogorov Simirnov test. Mann-Whitney u
test was used in the analysis of quantitative in-
dependent data, a chi-square test was used in
the analysis of qualitative independent data.
SPSS 22.0 program (IBM Corp. Released 2013.
IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.) was used to analyze the
datas.

RESULTS

Of the 60 patients, 40 were female and 20 were
male, with an average age of 55. The number of
patients in the aseptic group was 42 and 18 in
the septic group. The data of patients undergo-
ing hip revision arthroplasty and their costs are
given in (Table 1). The total cost of an average
patient was 21,956.00 Turkish Liras (£), while the
average amount of invoice was 17,220.00 ¢, with
a difference of 4,736.00 . When comparing pa-

tients who underwent surgeries for septic and
aseptic reasons, the average cost of the surgery
(two-stage) for septic reasons was 32,329.00 &,
while the invoice amount was 22,453,00 £, with
a difference of 9,876.00 t. The average cost of
patients who underwent surgeries for aseptic
reasons was 17.511,00 £+ while the amount of
invoice was 14.977,00 s, with a difference of
2.534,00 £.The bill payment made by SGK to the
institution covers 78.4% of the cost of revision
hip arthroplasty, in which the invoice amount
covers 69.4% of the expenses in the septic
group, while the invoice amount in the aseptic
revision group covers 85.4% of the cost.

Table 1:Descriptive statistics of the data.

Min.-Max. Median  Average.ts.s./n-%
Age 180 - 87,0 57,5 553 + 153
Female 40 66,7%
Male 20 333%
Surgery Time (min) 90,0 - 600,0 2100 2225 + 906
Length of Stay (days) 40 - 2350 17,0 30,7 + 436
- 29720 9025 10282 + 5722
- 63495 251,2 8524 + 14270
- 38012 694,5 8195 + 6433
- 84755 23276 2609,6 + 12322

Gender

Medical Consumption Expenses (TL) 2253
Drug Expenditures (TL) 02
Treatment Expenses (TL) 130,0
Operation, Anesthesia Expenses (TL) 13190
Laboratory Expenses (TL) 198 - 5434 1125 1300 + 1028
Imaging Expenses (TL) 6,7 - 2609 27,0 41,4 + 434
Blood and Blood Product Expenses (TL) 288 - 63116 13876 16419 + 10574
Consulting Expenses (TL) 241 - 17111 168,7 264,3 + 3013
Patient Admission Expenses (TL) 1130 - 1130 1130 113,0 + 00
Surgical Team Expenses (TL) 5303 - 35354 12374 1311,0 + 5337
Device Depreciation Expenses (TL) 221 - 1453 511 54,1 + 219
- 254717 1842,6 3322,2 + 47275

- 35603 2576 464,3 + 6608

Visit Team and Other Expenses (TL) 1084
Patient Meal Expenses (TL) 152
Companion Expenditures (TL) 00 - 5486 134 497 + 892

- 75620 17830 21956 + 13563
- 54984 15173 17220 + 8645

Total Cost (TL) 7842
Invoice Amount (TL) 5781

There are 26 patients under the age of 55 (cost
mean=19732,33 %, invoice mean=15890,65 %).
10 out of 26 patients under the age of 55 are
in the septic group (cost mean=21947,85 &, in-
voice mean=16627,42 t). 16 out of 26 patients
under the age of 55 are in the aseptic group
(cost mean=18347,6 &, invoice mean=15430,17
t). There are 34 patients over 55 years (cost
mean=23656,65 t, invoice mean=18235,99+). 8
out of 34 patients over the age of 55 are in the
septic group (cost mean=23656,65 &, invoice
mean=18235,99 +). 26 out of 34 patients over
the age of 55 are in the aseptic group (cost me-
an=16995,53¢, invoice mean=14697,67 t).

The cost of septic group patients over the age
of 55 was about 1708.15 + more than the septic
group patients under the age of 55 years.

The age and gender distribution of the patients
in the aseptic and septic group of hip revision



arthroplasty operations did not differ signifi-
cantly (p>0.05). In the aseptic and septic group,
the duration of operation did not differ signifi-
cantly (p>0.05).

In the septic group, the duration of hospital
stay, medical expenditure, medication, treat-
ment, surgery, anesthesia, laboratory, imaging,
blood center, consultation, visit, meal cost, to-
tal cost and invoice amount were found to be
significantly higher than the aseptic group (p<
0.05). In the aseptic and septic group, patient
acceptance, operation team, device depreciati-
on, companion expenses did not differ signifi-
cantly (p>0.05) (Table 2).

Table 2: Comparison of septic and aseptic revision hip
arthroplasty data.

Avriss/n-% Median Avr.ts.s./n-% Median P

Age 572+ 156 605 507 + 137 535 0093
Female 33 78,6% 10 55,6%
Gender Male 9 21,4% 8 44,4% 0070 ¥

Surgery Time (min) 2157 + 89,1 210,0 2383 + 946 240,0 0,342 m

Length of Stay (days) 16,2 + 124 11,5 64,4 * 672 36,0 0,000

Medical Consumption Expenses (TL) 9094 + 4811 8324 13054 + 6797 10611 0,011 m

Drug Expenditures (TL) 3737 + 5616 1929 19695 + 21023 11103 0,000 m

Treatment Expenses (TL) 633,3 + 4540 4846 12542 + 8084 10029 0,000 m

Operation, Anesthesia Expenses (TL) 23664 *+ 9413 21567 31772 + 16266 26929 0,011 m

Laboratory Expenses (TL) 89,8 + 541 68,4 2238 = 1278 1796 0,000

Imaging Expenses (TL) 27,4 + 207 20,6 74,1 + 622 58,5 0,000 m

Blood and Blood Product Expenses (TL) 12911  + 6913 11824 24606 + 13093 23390 0,000 m

Consulting Expenses (TL) 150,3 + 1438 964 5302 + 3978 4218 0,000

Patient Admission Expenses (1) 113,0 + 00 113,0 1130 = 00 113,0 1,000 m

Surgical Team Expenses (TL) 1271,1 %+ 5250 12374 14043 + 5573 14142 0,342 m

Device Depreciation Expenses (TL) 525 o+ 215 511 580+ 229 584 0342 m

Visit Team and Other Expenses (TL) 17549 = 13413 12465 6979,1 + 72799 3902,0 0,000

Patient Meal Expenses (TL) 2453 + 1875 1742 9755 + 10175 5454 0,000

Companion Expenditures (TL) 47,5 + 669 134 55,0 + 1296 00 0,401 m

Total Cost (TL) 17511 + 7160 16185 32329 =+ 18764 24598 0,000 m

Invoice Amount (TL) 14977 & 5715 13602 22453 + 11796 19171 0,004

m Mann-Whitney u test/ X* Chi-square test

There is no complication developed in the peri-
od in which the patients included in the study
received inpatient treatment. In addition, since
the complications after discharge were not inc-
luded in the study, the effects on cost were not
calculated.

DISCUSSION

The main purpose of the studies on the total
cost of patients during inpatient treatment is
to find possible ways to reduce the costs based
on health care without compromising the qu-
ality of the health care services (8, 9). However,
the cost analysis work is difficult and time-con-
suming. Administrative, financial, and medical
data should be very reliable to establish the
direct cost (10). In this study, it was determi-
ned that the payment of the patients who un-
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derwent the revision hip arthroplasty during
inpatient treatment based on SUT prices by the
SGK was made below the cost of hospitalizati-
on. The bill payment made by SGK to the insti-
tution covers 78.4% of the cost of revision hip
arthroplasty, in which the invoice amount co-
vers 69.4% of the expenses in the septic group,
while the invoice amount in the aseptic revision
group covers 85.4% of the cost.

In the literature, hip revision arthroplasty cost
analysis studies in other countries are exami-
ned; In France, the cost of aseptic hip revisions
is 12.049 euros, the invoice amount is 14.062
euros, the repayment covers 116.7% of the cost,
the cost in septic revisions is 23.757 euros, the
invoice amount is 15.081 euro, and the reim-
bursement only covers 63.4% of the cost (11).

In Germany, hip arthroplasty cost in septic re-
visions is 29.322 euros, the invoice amount is
16.645 euros, and the reimbursement covers
only 56.7% of the cost (12). In the UK, the cost
for aseptic hip revisions is 11.897 GBP, the in-
voice amount is 8.152 GBP, the reimbursement
covers only 68.5% of the cost, the cost for septic
revisions is 21.937 GBP, the invoice amount is
8.152 GBP, and the reimbursement covers only
37.1% of the cost. (13) In a study conducted ina
hospital in a small settlement in England where
early rehabilitation processes were performed
on the same hospitalization, the aseptic-ba-
sed revision cost was 31.370 GBP, the invoice
amount was 8.152 GBP, and the reimbursement
only covered 25.9% of the cost (14).

High reimbursements only partially cover the
higher cost of revision joint replacement (15).

As the number of patients with revision hip
arthroplasty surgery is expected to increase
in the future (2), we believe that SGK needs to
make corrective actions such as revision of SUT
prices in revision hip arthroplasty operations to
ensure the sustainability of financial resources
in public hospitals. In similar studies, it has been
reported that septic hip revision arthroplasty is
significantly more costly than aseptic hip revisi-
on arthroplasty (16, 17). In our study, the cost of
inpatient treatment of septic-based revision hip
arthroplasty of the patients was approximately
14,818.00 TL more for one patient with aseptic
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reasons. The cost of septic group patients over
the age of 55 was about 1708.15 TL more than
the septic group patients under the age of 55
years. There is a danger here that specialized
centers will no longer be able to bear the finan-
cial burden of septic-based revision hip arth-
roplasty in the future (18).

This study is significant as all costs during in-
patient treatment covered by the hospital are
calculated and the duration of hospitalizati-
on, medical expenditure, medicine, treatment,
surgery, anesthesia, laboratory, imaging, blo-
od center, consultation, visit, meal costs, total
costs and billing costs in the septic group were
found to be significantly higher than the asep-
tic group (p<0.05).

It is necessary to reduce the incidence of septic
revision to reduce the financial deficit caused
by septic revisions of the hospital. In this case,
patient-related factors and hospital-related fac-
tors need to be addressed.

Several modifiable and non-modifiable factors
are associated with the risk of revision for PJI
after primary hip replacement; sex, high body-
mass index (BMI), steroid use, diabetes, rheu-
matoid arthritis, congestive heart failure, dep-
ression, and smoking and alcohol intake also
recently younger age, chronic pulmonary dise-
ase, liver disease, and dementia added as fac-
tors each associated with an increased risk of
PJI. Identification of modifiable factors, the use
of targeted interventions, and beneficial modu-
lation of some of these factors could be effecti-
ve in reducing the incidence of PJI (19, 20).

Patient admission for a THA should be avoided
before the day of surgery, patients have an inc-
reased risk for developing PJIif their hospitaliza-
tion was prolonged. Higher infection rates have
been associated with low institution volume of
THA procedures. It is likely that high-volume
institutions strictly adhere to measures for pre-
vention and early detection of infections. Ad-
ditionally, low surgeon volume is another vari-
able identified as a risk factor for SGK after THA
(21). Studies conducted to shorten the length
of hospital stay may be an appropriate attempt
to reduce the cost of inpatient treatment. Alt-
hough there is no difference in the clinical

follow-up of the patients, it is stated that, the
length of hospitalization in hip arthroplasty in
centers with higher surgical experience is shor-
ter by half than the centers with less surgical ex-
perience (22). Increasing surgeon volume was
associated with a shorter length of stay, lower
costs and lower dislocation rates (23).

In the literature, the mean length of hospitali-
zation of hip arthroplasty surgeries is reported
to be shorter (24). We can explain the long du-
ration of hospitalization in our study with the
lack of adequate home care services after dis-
charge in our country, thus the pain control
and rehabilitation process of the patients in the
early postoperative period are carried out in the
hospitals. In addition, the reasons for the longer
hospitalization period in patients undergoing
septic revision hip surgery include the inclusion
of two-stage revision arthroplasty operations in
the study, the inclusion of the cost and durati-
on of each step and process of hospitalization
for spacer and spacer revision to the data set of
each patient, the use of some of the antibiotics
parenterally used in two-stage revision applica-
tions (Aztreonam, Vancomycin, Imipenem, Me-
ropenem, Linezolid, Ertapenem, Doripenem,
Sulbactam, Kolistimetat, Cefuroxime Sodium,
and Daptomycin) being possible only during
hospitalization according to the SUT (5), and
inability to discharge the patient until antibiotic
treatment is completed. PJI requiring multiple
revisions or for which there is no possibility of
continuing intravenous antibiotic therapy oral-
ly in the outpatient sector, which necessarily -
regardless of the use of reserve anti-infectives
— lead to a sizable increase in costs (18).

In the literature, it is stated that blood produ-
cts and drug expenditures are significantly hi-
gher in the inpatient treatment of septic-based
revision surgery and while analyzing the costs
covered by the hospital in the cost analysis of
septic total hip revision operations (25).

Blood-saving protocols can help to reduce the
cost of allogeneic transfusion efforts to main-
tain preoperative Hb levels at 13 g/dL or grea-
ter is recommended for reducing postoperati-
ve transfusion (26). Pre-operative autologous
blood donation, acute normovolemic haemo-
dilution, hypotensive anesthesia, tranexamic



acid administration, epsilon-aminocaproic acid
administration, subcutaneous placement of a
vacuum drain, strict application of postopera-
tive hemorrhagic management, and the admi-
nistration of parenteral iron and erythropoietin
(27,28, 29). Inclusion of a fibrin sealant may sig-
nificantly reduce post-operative blood transfu-
sions and induce a faster recovery for patients
undergoing complete RHA, allowing early disc-
harge from the hospital. These advantages pro-
vide significant cost savings for both the hospi-
tal and the healthcare system (30).

The limitations of the study include the study
being single-centered, the inability to evaluate
the clinical results of the patients and the low
number of patients.

Strengths of the study include regulation of
SUT and its annexes to ensure the financial sus-
tainability of public hospitals, and it's potential
to contribute to further studies towards cost re-
duction through a detailed description of each
cost item for revision hip arthroplasty operati-
on.

CONCLUSION

As a result, to ensure the financial sustainability
of the public hospital in the inpatient treatment
process of the patients who have undergone
this surgery, there is a need for arrangements
by SGK such as increasing the SUT prices. In ad-
dition, following the medical and technical pro-
tocols in revision surgery can help reduce the
costs.
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AMAC: Osteoporozlu kemikte korteks medulla orani
azalmasina bagh olarak vida ile tespitte yetersizlikler
meydana gelmektedir. Periprostetik kiriklarin tedavisinde
plak-vida uygulamalarinda termal nekroz, vida basinda
soguk kaynak, gevseme ve kemikte dolasim bozuklugu
gorulebilir. Bu calismada yeni tasarladigimiz U civili pla-
gin serklaj sistemleri ile karsilastirilip, periprostetik kirik
tespitinde glivenle kullanilabilecegini test etmeyi amacg-
ladik.

GEREG VE YONTEM: Testler laboratuvar kosullarda nu-
munelerin yorulma sinirlarini belirleyerek gerceklestiril-
mistir. U civili model, kablo serklaj sistemi ve hibrit sistem
olarak 3 farkli model grubu test edilmistir.

BULGULAR: Elde edilen sonuglara gore 1. gruba yorulma
direnci en dusuk iken, 2. ve 3. grup arasinda anlamli fark
bulunmamistir. Elde edilen sonuclar U civili plak ve serk-
lajla kombinasyonun sadece serklaj sistemine gore daha
Ustlin oldugu gorilmustr.

SONUC: Yeni gelistirilen U civili plak sistemi sadece serk-
laj uygulanarak kirik fiksasyonundan daha etkili oldugu
saptanmistir. Periprostetik kiriklarda yeni implantin kulla-
nimi biyomekanik olarak giivenlidir ancak uzun dénem
klinik calismalara ihtiyag vardir.
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ABSTRACT

OBJECTIVE: Due to the decrease in the rate of bone cor-
tex medulla with osteoporosis, insufficiency in screw fixa-
tion occurs. In the treatment of periprosthetic fractures,
thermal necrosis, cold welding at the head of the screw,
loosening and impaired bone circulation circulatory dis-
turbance in the bone can be seen in plate-screw applica-
tions. In this study, we aimed to test the newly designed
U-studded plate against cerclage systems and use it sa-
fely in the detection of periprosthetic fractures.

MATERIAL AND METHODS: The tests were carried out
by determining the fatigue limits of the samples in la-
boratory conditions. Three different model groups were
tested as U-pin model, cable cerclage system and hybrid
system.

RESULTS: According to the results obtained, while the
fatigue resistance was the lowest in the 1st group, there
was no significant difference between the 2nd and 3rd
groups. The results obtained have shown that the com-
bination with U-pin plate and cerclage is superior to the
cerclage system alone.

CONCLUSIONS: The newly developed U-pin plate sys-
tem was found to be more effective than fracture fixation
by applying cerclage only. The use of the new implant is
safe in periprosthetic fractures biomechanically whereas
long term clinical studies should be necessary.
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GiRiS

Mevcut plak ve vida sistemleri kirik tedavisin-
de uzun suredir kullanilan implantlardir. GlUnU-
muzde uzun kemik kiriklarinin cerrahi tedavi-
sinde plak ve vida ile osteosentez yaygin olarak

kullanilmaktadir. Gegmisten bugiine plak ve
vida teknolojisi buyuk degisiklikler gostermistir.

Her yeni teknik avantajlar yaninda dezavantaj-
larda getirmis olup ideal plak ve vida tasarimina
ulasilamamistir. Konvansiyonel plaklarin uygu-
lanmasi sirasinda kirik hattinda olusturulan bu-
yuk kesiler nedeniyle kabul edilemeyen komp-
likasyonlar olusturmaktadir (1). Osteoporotik
hastalarda plak ve vidalarin kemikten kolaylikla
siyrildigi vakalarda literattrde bildirilmistir (2).

Ayrica kirik kaynamasi sonrasinda implant ¢ika-
rilmasi sonrasinda yeni kiriklarin gorilmesi de
nadir bir durum degildir (3). Tespiti zor ve tartis-
mali durumlardan biri de periprostetik kiriklar-
dir. intramedailler tespit yapilmis bu hastalarda
yeni bir kirik gelismesi durumunda plak vida ile
fiksasyon sirasinda serklaj telleri veya kuicuk vi-
dalarla tek korteks tespiti tariflenmistir (4).

intramedailler tespit yapilmis kemiklerde vida
ile tespitte vidanin intrameddller steme temas
etmesi, karsi korteksi tutamamasi instabilite ve
yetersizlige yol acabilmektedir. Bu nedenle ge-
listirilen yeni plak U civisi kombinasyonunun
cift korteksi tutarak plak stabilitesini artiraca-
gini diistintiyoruz. Bu ¢alisma ile U civili plagin;
serklaj teli ve serklaj+ U civili plak kombinasyo-
nunun kirik hattinda olan stabilitesini deger-
lendirmeyi amacladik. Yapay kemik modellerin-
de olusturulacak olan protez cevresi kiriklarin
tespitinde; kemik dokusunda daha az hasar
olusturan, istya bagli nekrozu azaltan ve uygu-
lamasi kolay, Uretimi ucuz olan U civili plak ile
periprostetik kiriklarin tedavisinde siklikla kul-
lanilan kablo serklaj sistemlerini karsilastirarak
yeni dizayn implantin guvenilirligini arastirmak
hedeflendi.

MATERYAL VE METOD

Bu calismada yapay kemik modellerinde olustu-
rulacak olan protez cevresi kiriklarin tespitinde;
U civili plak ile periprostetik kiriklarin tedavisin-
de siklikla kullanilan kablo serklaj sistemleri kul-

lanilacaktir. Ozel tasarlanan diizenek ile eksenel
basma deneyi ile periprostetik kirik tedavisinin
basarisi test edilecektir.

IMPLANT DIZAYNI

Buimplantile U civilerini vida olarak kullanmayi
planladik (Sekil 1).

Sekil 1: U civili plak yandan ve 6nden goérinimu

Her anatomik bolge icin 6zel olarak tasarlamayi
planladigimiz plaklarin tzerinde U ve T civileri-
nin gecgebilecedi biuyukllkte delikler olmasi 6n
hedefimizdir. Oriimcek agi tarzinda tasarlanan
bu deliklere istenilen agida ¢ivi gonderimi ya-
pildi. Plak ortasinda kirik hattina kompresyon
yapmaya izin veren 6zel bir tasarim oldu. U ¢i-
vilerin kemige tespit edilmesi icin piyasada kul-
lanilan ¢akma aparati (Patent no US4414967,
US4415111) kullanilmadi, bu implant icin 6zel
tasarlanmis bir aparat kullanildi. Bu aparat es za-
manli olarak vida boyunu otomatik olarak 6l¢lip
ve ameliyat sirasinda zaman kaybini da 6nledi.

Yaptigimiz patent incelemesinde iki farkli civi
plak kombinasyonu tarif edilse de (CN2751754Y
ve CN202191351U) bu plaklar femur ve hume-
rus Ust uc kiriklari icin tasarlanmistir. Ancak bu
drtnlerin klinik kullanimi ile ilgili yeterli veriye
ulasilamadi.

Calismanin U¢ grubu;
1. U civili plak Gizerinden kablo, serklaj uy-
gulanan grup
2. U civili plak tizerinden U civisi ve serklaj,
kablo uygulanan grup (hibrid sistem)
3. Uivili plak Gizerinden sadece U civisi uy-
gulanan grup

SISTEMIN MEKANIK OLARAK DUZENLENMESI

Fiksasyonu yapilan yapay kemik modellerine
biyomekanik karsilastirma icin eksenel basma
(egme) deneyi yapildi.



EKSENEL BASMA ( EGME ) DENEYi

Deneylerde kullanmak tizere proksimal ve dis-
tal aparatlar hazirlandi. Femur modellerinin
saghkli bir sekilde deneye tabi tutulmasi icin,
yuksek yogunluklu polietilen (Ultra High Mo-
lecular Weight Polyethylene) (UHMW-PE 1000)
malzemesi kullanilarak, femurun proksimal ve
distalindeki anatomik geometrilerine tamamen
uygun aparatlar imal edildi. Anatomik uygunlu-
gu saglamak amaciyla, distaldeki aparatin icine
plastik ¢elik macun yerlestirilerek femur model-
lerinden biri anatomik aglya uygun olarak ma-
cuna bastirildi. Macunun sertlesmesiyle butin
modellerin tam bir uyumla anatomik pozisyon-
da aparatlara oturmasi saglandi. Tespit edilen
yapay kemik modellere Instron 3300 (High Wy-
combe, UK) basma cekme cihazi ile anlik hare-
ket merkezinden 5 mm/dk sabit basma ilerleme
ile yik uygulanarak sistemin akma mukavemeti
belirlendi (Sekil 2, 4). Deney sirasinda yuk-yer
degistirme degerleri kaydedilerek, bu verilerle
modellerin rijitligi hesaplandi. Uygulanan mak-
simum yuk ve ylkleme hizi ISO 7206-4 standar-
dinca belirlenmistir.

Deneyler esnasinda yuksek ¢ozinurlikli ka-
mera 100 cm uzakliga yerlestirilerek, yiikleme
boyunca saniyede bir fotograf cekildi. Fotog-
raflardan, kalca protezi uygulanan hastalarda
gorilen periprostetik kirik hatti Gzerinde belir-
lenecek parametrelerin 6lcimi yapilacak, ylk-
leme 6ncesi ve yikleme sonrasi kirik hattindaki
Olcimler gruplar arasinda karsilastinldi (Sekil
3).
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Sekil 2: Deney diizenegi

PE Blok
Kalga Protezi

Kink Hatti

PE Blok

Test Sample

Sekil 3 : Deney diizenegi ve kamera
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Sekil 4: Deney diizenedi maket lizerinde

Bu deney metodu laboratuvara ulastirilan nu-
munelerin yorulma sinirinin  belirlenmesini
amaclandi. Deneyler laboratuvar kosullarda
gerceklestirildi. 50% Bagil Nem ve 25°C Sicaklik-
ta 3 farkl model grubu test edilmistir. Sinuzidal
ylk altinda 10 Hz frekansla hava ortaminda de-
neyler gergeklestirildi.

Gruplarin yiuk ve dongi bakimindan aralarin-
da fark olup olmadiginin belirlenmesi amaciyla
Kruskal-Wallis testinden yararlanildi.

ETIK KURUL

Bu calisma Afyonkarahisar Saglik Bilimleri Uni-
versitesi yerel etik kurulunun 2019/12 tarih 412
sayili karari ile onaylanmistir.

BULGULAR

Laboratuvarda incelenen numuneler sistemsel
olarak degerlendirildi. 50.000 déngiyu basa-
ran numuneler saglam olarak kabul edildi. Yk
dagilimlari 80N'dan baslayarak kademeli olarak
200N’a kadar arttirildi. 1. grupta 6 adet numune
degerlendirildi. 1. grubun yorulma direng so-
nuclar gorilmektedir (Tablo 1). Numunelerden
4 tanesinin testi ge¢mis oldugu goruldi. Maksi-
mum yukun 120N seviyesinde kaldigi goruldu.
Basarisiz numunenin 150N da oldugu goruldd.
2. grupta toplam 3 numune degerlendirildi. 2.
grubun yorulma diren¢ sonuglari gorulmekte-
dir (Tablo 2). Numunelerden 2 tanesi testi ge¢-
mistir. 200N da basarisiz numune oldugu gorul-
du. 3. grupta toplam 3 numune degerlendirildi.
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Tablo1 : 1. Grubun sonuclari

Numune Yik [N] Siklus Durum Test
Cihaz
Seri
Numara
S1

1-1 150 9 Kirildi 2015EM
YO1

1-2 100 50.000 Saglam 2015EM
YO1

1-3 100 23 Kirildi 2015EM
YOo1

1-5 80 50.000 Saglam 2015EM
YO1

1-6 100 50.000 Saglam 2015EM
YO1

1-7 120 50.000 Saglam 2015EM
YO1

Tablo 2 : 2. Grubun sonuglari

Numune Yiik [N] Siklus Durum Test
Cihaz1
Seri
Numara
s1

2-1 100 50.000 Saglam 2015EM
YO1

2-2 150 50.000 Saglam 2015EM
YO1

2-3 200 1.523 Kirild: 2015EM
YO1

2 numune testi basarli tamamladi. 1 numune
200N da testte basarisiz oldu. 3. grubun yorul-
ma direncleri gorilmektedir (Tablo 3) (Sekil 5).

Tablo 3 : 3. Grubun sonuglari

Numune Yiik [N] Siklus Durum Test
Cihaz
Seri
Numara
s1

3-1 100 50.000 Saglam 2015EMY
01

3-2 150 50.000 Saglam 2015EMY
o1

3-3 200 1.771 Kirild: 2015EMY

o1

Sekil 5 : Kinlan 1. grup 6rnegi

Yapilan test sonucunda her iki degisken baki-
mindan gruplar arasinda fark olmadigi belirlen-
di(p>0.05) (Tablo 4).

Tablo 4: Kruskal-Wallis testine gore gruplar arasi ylik-don-
gu iliskisi

YUK DONGU

Grup1 100%(33) 50000(49981)

Grup 2 150(-) 50000(-)

Grup3 150(-) 50000(-)
P 0,245 0922

Not:* Mediani gostermektedir. Parantez igindeki degerler ise ¢eyreklikler arasi sapma degerleridir.

Elde edilen sonuclar gozlem sayisinin azhgin-
dan kaynaklandigi distnilmektedir. Gozlem
sayisinin arttirnlmasi durumunda yuk agisindan
gruplar arasinda farkhlik olmasi beklenmek-
tedir. Elde edilen sonuclara gore U civili plak
Uzerinden sadece serklaj uygulanan grupta yo-
rulma direnci en duslik iken, hibrit sistem ve U
civili plak Gizerinden sadece U civisi uygulanan
grup arasinda anlamli fark bulunmamistir (Se-
kil 6, 7).

Sekil 6 : Kirllan 2. grup 6rnegi

Sekil 7 : Kinlan 3. grup 6rnegi
Elde edilen sonuglar U civili plak ve serklajla

kombinasyonun sadece serklaj sistemine gore
daha Ustlin oldugu gorilmastur (Sekil 8).

i Grup

i Grup

43 Numarah Grup

o 10000 20000 30000

Siklus

Sekil 8 : Yik dongu diagrami

40000 50000 60000

TARTISMA

Periprostetik kiriklar heterojen bir dizi sema ve
durumu temsil eder ve ortopedi uzmaninin y6-
netmesi icin en zorlu problemlerden biridir (5).

Bu tur yaralanmalarin karmasik komorbiditeleri
ve sosyal problemleri olan ¢ok zayif hastalarda
ortaya ¢ikmasindan dolayi, bu hastanin opti-
mum bakimi tim tibbi ve rehabilitasyon ihti-
yaclarina katilabilen multidisipliner bir ekip ge-
rektirir. Kalga kiriklari sonrasi mortalite dnemli
bir sorundur (6). Kisinin sadece kingini degil,
iliskili artroplastiyi, hastanin isleve donus bek-
lentilerini ve buna bagh olarak komplikasyon



riskini en aza indirecek sekilde ele almayi du-
siinmek gerekir (7).

Total kalca artroplasti (TKA) stemi ile ilgili fe-
mur kiriklari i¢in en biyik zorluk intramedailler
femoral stemde stabil diyafizer fiksasyon elde
etmektir. TKA'nin femoral komponenti intrame-
diller kanali doldurur. Periprostetik kiriklarda
plak-vida fiksasyonu intramediiller kanal protez
ile doldu oldugundan zordur. TKA'nin stemleri
¢imentolu veya cimentosuz olabilir ve her biri
sabitleme icin farkli zorluklar sunar (8). Total diz
artroplastisi (TDA) yakinlarinda distal femur ki-
rngi icin, TDA'nin femoral komponenti, mevcut
kemik hacmini azaltarak metafizin bir kismini
dolduran bir sapa(posterior stabilize edilmisse)
sahip olabilir. Bu da vida fiksasyonunu zorlastirir

7).

Kirik fiksasyonu kilitleme plaklari, kilitlemesiz
plaklar veya her ikisini de kendinde bulunduran
hibrit plaklara yani sira serklaj kablo uygulan-
masi ile kullanilabilen kablo plaklariyla, tek ba-
sina veya plaga ek olarak kullanilabilen destek
greftleriyle gerceklesir (9).

Optimal periprostetik kirik fiksasyon yontemi
tanimlanmamistir. Dennis ve ark. bes kirik tes-
piti yonteminin fiksasyon stabilitesini deger-
lendirmek icin biyomekanik bir model kullan-
miglardir. 30 yapay femurda simile edilerek
periprostetik kiriklar olusturuldu ve kablolar,
unicortical vidalar, bikortikal vidalar veya kablo-
larla kortikal allogreft grafilerinin gesitli kombi-
nasyonlari ile sabitlendi. Test edildiginde, prok-
simal unikortikal vidali (kablolu veya kablosuz)
ve distal bikortikal vidal yapilar eksenel komp-
resyon, lateral egilme ve burulma yiklemesin-
de, incelenen diger fiksasyon calismalarindan
anlaml ol¢lide daha stabildi (10). Benzer sekil-
de Zdero ve ark. sementli steme sahip sentetik
bir femurda dort sabitleme kombinasyonunu
inceledikleri calismada: proksimal unikortikal
ve distal bikortikal vidalara sahip bir kilitleme
plagi; iki kablo ve proximal iki kilitli unikortikal
vida ve distalde kilitli bikortikal vida ile bir kilit-
leme plagy; iki kablo ve iki proksimal unikortikal
vida ve kilitli bikortikal distal vida ile kilitli olma-
yan plak; ve son olarak bir anterior kortikal strut
grefti incelendi.
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Son yapi olan (kilitlenmeyen plakla kablolar ve
unikortikal proksimal vidalar, distal bikortikal
vidalar ve anterior kortikal greft kombinasyonu
eksenel kompresyon lateral biikme ve torsiyona
en iyi dayaniklik gosterdigi belirtildi. iki kilitle-
me plakasi yapisi, tim deney modellerinde en
zayif olaniydi ve lateral bikilmeye direnmede
en kotu performansi gosterdi (11). Moazen ve
ark. periprostetik kiriklar icin fiksasyon sabitle-
me yontemlerinin biyomekanik test sonuclarini
Ozetlemekte olup, sertligin veya kirilma hareke-
tiyle olculen yiksek sertligin kirik stabilitesini
arttirdigini kaydetmektedir. Genel olarak plak
sayisi arttirlarak sertlik arttirabilir ki vidalar
kablolardan daha serttir ve kablolar da teller-
den daha serttir. Moazen ve ark bu konu ile il-
gili genel sonuglar ¢ikarmanin zor oldugunu ve
mevcut literatlir test prosedirleri ve 6l¢iimleri
standardizasyon eksikliginden muzdariptir.

Daha fazla arastirmaya ihtiya¢c duyan alanlar
arasinda destek greftlerinin roli ve kilitlenme-
yen plaklara kiyasla kilittemenin goreceli yarar-
lar sayilabilir (12).

Kirik tedavisinde iyilik kriterleri genel olarak
makroskopik ve radyolojik goruntilere gore
degerlendirilirken, kemigin mikro mimarisi Gize-
rinde durulmamaktadir (13). Halbuki ortopedi
ameliyatlarinda vida uygulamasi icin yuksek
hizli matkapla kemikte cok sayida delik acil-
masi dokunun mikro yapisinda geri donisim-
stz hasarlara yol acabilmektedir. 56 derecenin
uzerinde alkalen fosfataz gibi bazi enzimlerin
denatiire oldugu ve lokal nekrozun basladigi
bildirilmistir (14). Bu durum iyilesme potansi-
yelini azaltmaktadir. Bu durumu 6nlemek igin
reamer- irrigator-aspirator sistemi tarif edilmis
ancak ameliyat maliyetlerini artirmasi nedeniy-
le sadece intrameddller uygulamalarda kabul
gormustur. Ekstramediller uygulamada daha
ucuz bir yontem ise enjektor ile delik delme
sirasinda izotonik serum fizyolojik sikilmasidir.
Ancak bu islemin yuzey sicakligini yeterli sevi-
yede azaltmadigini géstermisler (15).

Ozellikle periprostetik kiriklarda kullanilmak
Uzere tasarlanmis ve eksen disi vida yerlesimi-
ni kolaylastiran yeni plak tasarimlari mevcut-
tur. Tanjensiyel veya eksen disi vidalar sadece
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meddller kanalin merkezinde bir implanttan
"kaginmaya" a izin vermekle kalmaz, ayni za-
manda mediller kanali hedef alan unikortikal
bir vidadan daha fazla kortikal kemik ile birlesir
ve bu nedenle daha sert olabilir. Bu iki yapinin
biyomekanik performansi Lewis ve ark. tarafin-
dan cimentolu femur stemlerinin 30 sentetik
kompozit femur serisinde bes fiksasyon yon-
temi seklinde karsilastirildi. Ornekler aksiyel
kompresyon veya torsiyonda yetmezlige kadar
yuklenmistir. Kablo yapisi her iki yiikleme mo-
dundaki en zayifiyd, ardindan kilitli unikortikal
vidalar izlendi. Kilitli unicortical vida yapisina
kablolarin eklenmesi 6nemli 6l¢tide daha guicli
degildi. Tegetsel ve eksen disi vidali iki yapi en
glcli olarak degerlendirildi (16). Ruchholtz ve
ark. bu tip bir yapi kullanilarak tedavi edilen 41
hastadan olusan klinik bir seri rapor ettiler. Has-
talar arasinda 10 uTKA, 17'si Total Diz Artroplas-
tisi (TDA), 3'U interprostetik, 11'i intrameduiller
civi etrafinda kirik olarak bulundu. Plakalarin
toplam %88'i 24 cm'den uzun ve implantin et-
rafina ortalama 5.3 vida yerlestirilmistir. Ameli-
yattan 6 ay sonra plak kirilmasiyla sonuglanan
iki kaynamama vardi. Yazarlar bu plaklarin daha
az invaziv cerrahiyi kolaylastirdigi sonucuna
varmis ve uzun plaklar kullanildiginda kompli-
kasyonlarin az olmasini vurgulamis.

Diger cerrahi bolimlerde oldugu gibi, minimal
invaziv teknikler kullanarak periprostetik kirik-
larin stabilize edilmesinde fayda olabilir. Bunu
kolaylastirmak icin, minimal invaziv kirik redik-
siyonunu kolaylastiran yontemler ve araclar ge-
listirilmelidir. Bu hastalar daha fazla kirik riski al-
tinda ve bir sonraki kingin nasil dnlenecegi her
zaman dusindlmelidir. Bu nedenle, bu hastalar
icin tim femuru kapsayan ve koruyan ekstra-
meduiller yapilar gereklidir. Son olarak, bu has-
talarin tibbi olarak ne kadar zayif olduklar g6z
online alindiginda, bu hastalarda kiriklara karsi
biyolojik cevabi artirmaya yonelik yontemlerin
acik bir yarari olmasi gerekmektedir.

SONUC

Bizim ¢alismamizda yeni gelistirilen implant ile
termal nekrozun etkilerinin minimale indirile-
rek dnceden belirtilen komplikasyonlarini en-
gellemek ve ¢ok kisa fragmanlarda dahi plakile
tespitin mimkin hale getirilmektedir. U civili
plak ve hibrid sistem; plak-kablo veya plak-serk-
laj sistemlerininden daha stabildir. U civili plak

periprostetik kiriklarin cerrahi tedavisinde yeni
gelisen bir implant olarak yerini almasini umu-
dediyoruz.

TESEKKUR

Bu calisma 17.KARIYER.107 sayili proje no ile
AKU BAP Koordinasyon Birimi Arastirma bur-
sunca desteklenmistir.
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TiP 1 DIYABETES MELLITUS TANILI COCUKLARDA
HEPATIT A VE B SEROPREVALANSI

HEPATITIS A AND B SEROPREVALENCES IN CHILDREN WITH TYPE
1 DIABETES MELLITUS

Muammer BUYUKINAN, Muammed Yasar KILINC

Konya Egitim ve Arastirma Hastanesi Cocuk Endokrinoloji Bolimi

6z

AMAC: Tip1 diyabetes mellitus (T1DM) immuin sistem
Uzerine etkileriyle agilara karsi immuinolojik yaniti etki-
leyebilen otoimmun bir hastaliktir. Bu calismada T1DM'li
hastalarda hepatit A (HA) ve hepatit B (HB) seroprevelan-
sinin arastirilmasi amaclanmistir.

GEREG VE YONTEM: Ocak 2014-Ocak 2017 tarihleri ara-
sinda Konya Egitim ve Arastirma Hastanesi Cocuk Endok-
rinoloji bolimiinde izlenen 1-18 yas araliginda 144 T1DM
tanili hasta ve 58 kontrol olgu alindi. Retrospektif olarak
hasta kayitlarindan yas, diyabet tani zamani, HBsAg, an-
ti-HBs ve anti-HAV IgG, HbA1c sonuglar kaydedildi.

BULGULAR: T1DM grubunda kontrol grubuna gore
median anti-HBs duzeyi (14,8 mlU/ml [interquartile
range (IQR): 4,2- 100] ve 37,7 mlU/ml [IQR: 7,16- 122,7],
p=0,026), median anti-HAV IgG dizeyi (11 mlU/ml [IQR:
9,88-21,7] ve 19,8 mIU/ml [IQR: 15,2- 80], p <0,001), he-
patiti B virlis (HBV) seropozitif hasta orani (%59 ve %73,7,
p=0,048) ve hepatiti A virlis (HAV) seropozitif hasta orani
(%27,5 ve %44,2, p=0,027) distik saptandi. Anti-HBs, an-
ti-HAV IgG duzeyleri ile yas, diyabet siiresi ve HbA1c ara-
sinda korelasyon saptanmadi.

SONUC: Calismamizda gosterilen disiik anti-HBs, an-
ti-HAV IgG titreleri, HAV ve HBV seropozitif hasta oranlari
T1DM'li hastalarda HAV ve HBV asilarina karsi immiinolo-
jik yanitin yetersiz oldugunu disindirmektedir.T1DM'li
hastalarin HBV maruziyeti icin cesitli risk faktorlerine sa-
hip olmasi, HA enfeksiyonunda ilerleyen yasla birlikte ar-
tan komplikasyon riski, enfeksiyona bagli glisemik kont-
rolde bozulma ihtimalleri ve TIDM’li hastalarda dusiik
HAV ve HBV seropozitiflik oranlari g6z 6niine alindigin-
da ilk tanida TIDM'li hastalarda HAV ve HBV serolojileri
calisiilmali, seronegatif hastalar asilanmali ve asi yanitlari
kontrol edilmelidir.

ANAHTAR KELIMELER: Tip 1 diyabetes mellitus, anti-HBs,
anti-HAV IgG, asi
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ABSTRACT

OBJECTIVE: Type 1 diabetes mellitus (T1DM) is an auto-
immune disease that can affect immunologic response
to vaccines by its effects on the immune system. We ai-
med to investigate hepatitis A (HA) and hepatitis B (HB)
seroprevalences in patients with TIDM.

MATERIAL AND METHODS: We included 144 patients
with T1DM and 58 patients in control group between the
ages of 1 and 18 who have been followed up in the Pedi-
atric Endocrinology Clinic of Konya Training and Resear-
ch Hospital between January 2014 and January 2017. We
have recorded the age of the patient, diabetes diagnosis
time, HBsAg, anti-HBs, anti-HAV IgG and HbA1c results
from records of the patients retrospectively.

RESULTS: The median anti-HBs levels (14,8 mIU/ml [in-
terquartile range (IQR): 4,2- 100] and 37,7 mlU/ml [IQR:
7,16- 122,71, p=0,026), median anti-HAV IgG levels (11
mlU/ml [IQR: 9,88- 21,7] and 19,8 mIU/ml [IQR: 15,2- 80],
p <0,001), hepatitis B virus (HBV) seropositive patient rate
(%59 and %73,7, p=0,048) and hepatitis A virus (HAV) se-
ropositive patient rate (%27,5 and %44,2, p=0,027) were
low in patients with T1DM comparing to patients in cont-
rol group. We have found no correlation between an-
ti-HBs, anti-HAV IgG levels and age, duration of diabetes
and HbA1C levels.

CONCLUSIONS: The findings of low anti-HBs, anti-HAV
IgG levels, HAV and HBV seropositive patient rates in
patients with TIDM demonstrated that immunologic
responses to HAV and HBV vaccines were insufficient.
Given the facts that patients with T1DM have various risk
factors for HBV exposure, HA infection in advanced ages
result in increased complication risk, poor glycemic cont-
rol with infections and low HAV and HBV seropositivity
rates in T1DM patients, we need to test T1DM patients for
HAV and HBV serology, vaccinate the seronegative pa-
tients and monitor the vaccine response.

KEYWORDS: Tip 1 diabetes mellitus, anti-HBs, anti-HAV
IgG, vaccine
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GiRiS

Tip 1 diyabetes mellitus (T1DM) hiicresel ve
humoral immun sistem (zerine olan etkileriy-

le asilara karsi immuinolojik yaniti etkileyebilen
otoimmun bir hastaliktir (1,2).

T1DM' li cocuklarda hepatit B virtis (HBV) asisi
ile daha dulsuk oranda seroproteksiyon orani
bildiren yayinlar vardir (2). TIDM' li hastalarda
HBV asisina karsi gelisen yetersizimmun yanitin
biyolojik temeli hala tam olarak aydinlatilama-
mistir (2). HBV asisina karsi bozulmus immu-
nolojik cevabin hem diyabetik hemde saglikli
populasyonda yabanci antijenlerin immun ta-
nima mekanizmalariyla ve HLA sistemi ile ilis-
kili oldugu; TIDM’li hastalarda HBV asisina karsi
yetersiz cevabin T1IDM gelisiminde merkezi role
sahip T-helper 1 immun yanit paterni ve T-hel-
per 1 iliskili sitokinlerden IL-18, IFN vy ile iliskili
oldugu distnilmektedir (3).

Hepatit B Virlisi (HBV) enfeksiyonu diinya nu-
fusunun Ugcte birinden fazlasini etkilemekte,
fulminan hepatitlerden siroza ve hepatoselliler
karsinoma kadar uzanan akut ve kronik karaci-
ger hastaliklarina neden olmaktadir (4,5). T1DM'’
li hastalarda self monitorizasyon, sik intraven6z-
subkutan enjeksiyon gereksinimi, tekrarlayan
hastane basvurulari ve hastane yatis sikliklari-
nin ylksek olmasi bu hastalari HB enfeksiyonu
ve HB iliskili siroz, hepatokarsinom gibi komp-
likasyonlar acisindan riskli gruba sokmaktadir

(2).

T1DM' li hastalarda bildirilen HBV asisi sonrasi
dusuk serokonversiyon orani, HB enfeksiyonu-
nun tiim dinyadaki yayginhgi ve TIDM’ li has-
talardaki risk faktorleri géz 6nuine alindiginda
bu hastalarda HB duyarlilig1 agisindan serolojik
taramalarin yapilmasi ve gerekli olanlara asi uy-
gulamasinin 6nemi daha iyi anlasilir (6).

Hepatit A virlis (HAV) enfeksiyonu tiim diinyada
yaygin olarak gorilmektedir. Son yillarda gelis-
mis Ulkelerde sikhgi azalsa da gelismekte olan
ulkelerde halen énemli halk saghgi sorunlarin-
dan birisini olusturmaktadir (7). HAV enfeksiyo-
nu kroniklesmemektedir.

Ancak en yaygin viral hepatit olarak ciddi oran-
larda mortalite ve morbiditeye yol a¢makta-
dir (8). Tum diinyada gelisen hijyen sartlari ve

sosyoekonomik durumda iyilesme, kii¢lik ¢o-
cuklarda hepatit A (HA) serokonversiyonunda
azalmaya ve yetiskinlerde duyarli kisi sayisinda
artmaya yol acmistir (9,10). Ulkemizde HAV asis
Eylil 2012'de cocuklara 18. ve 24. ayda olmak
Uzere iki doz olacak sekilde rutin asilama prog-
ramina dahil edilmistir. HAV enfeksiyonu agisin-
dan Ulkemiz rutin asilama programi 6éncesi orta
endemisite grubunda yer almaktaydi (11). Ulu-
sal asl programina dahil edildikten sonra HAV
seropozitifligi belirgin olarak artis gostermistir
(12). Ancak ulusal asi semasina dahil edilmeden
once dogan su anda 8 yas Uizerinde olan ¢o-
cuklarda rutin asilama 6ncesi yiiksek olan HAV
seronegatifligi ve HAV duyarlihgi devam etmek-
tedir. ilerleyen yasla birlikte gelisebilecek ciddi
komplikasyonlarin yanisira enfeksiyon seyri es-
nasinda TIDM' li hastalarda glisemik kontrolde
gugluklerde yasanmaktadir.

Bu calismada T1DM tanih hastalarda HA ve HB
seroprevalansinin arastiriimasi ve saglkli kont-
rol grubuyla karsilastirilmasi amaglanmistir.

GEREC VE YONTEM

Bu calismada Konya Egitim ve Arastirma Hasta-
nesi Cocuk Endokrinoloji servisinde Ocak 2014-
Ocak 2017 tarihleri arasinda 1-18 yas araliginda
T1IDM tanisiyla takip edilmis olan hastalarin
dosya kayitlar retrospektif olarak tarandi.

Galismaya anamnezinde ¢ocukluk ¢agr asilari-
nin rutin asilama takvimine uygun olarak yapil-
digi belirtilen 144 T1IDM' li hasta alindi. Kontrol
grubu olarak genel pediatri ve cocuk endokri-
noloji polikliniklerinde muayene edilmis, siste-
mik hastaligi olmayan, ¢ocukluk ¢agi rutin asi-
lamalarinin yapildigi bildirilen; tarama amacli
veya elektif operasyon oncesi alinan tetkikle-
rinde hepatit A ve hepatit B serolojik tekikleri
yapilmis olan 58 saglkli cocuk alindi. immun
sistem hastaligi, karaciger ve renal hastalik gibi
diyabet disinda sistemik hastaligi ve diyabetin
kronik komplikasyonu olan hastalar calismaya
alinmadi.

Hastalarin dosya kayitlarindan, yas, diyabet tani
zamani, HbsAg, anti-HBs, anti-HAV IgG, SGOT,
SGPT, kreatinin, Ure, glukolize hemoglobin
(HbA1c) sonuclan kaydedildi. Kontrol grubu ve-
rileri hastane otomasyon sisteminden alinarak
kaydedildi.



Anti-HBs dlizeyleri >10 mlU/ml saptanan hasta-
lar HBV seropozitif (13), anti-HAV IgG duzeyleri
>20 mlU/ml saptanan hastalar HAV seropozitif
olarak degerlendirildi (14).

Serum HBsAg, anti-HBs ve anti-HAV IgG duzey-
leri mikropartikil enzimimmunassay (MEIA)
yontemi ile (Architect, Abbott Laboratories,
ABD) Konya Egitim ve Arastirma Hastanesi Mik-
robiyoloji Laboratuari'nda calisildi.

ETIK KURUL

Calismanin etik kurul onayi Selcuk Universi-
tesi Tip Fakiltesi etik kurulundan alinmistir
(3.5.2017, say1: 2017/141).

ISTATISTIKSEL ANALIiZ

istatistiksel analizler icin IBM SPSS istatistik ver-
siyon 22 (IBM Corporation, Armonk, NY, USA)
programi kullanildi. Verilerin dagilim analizi
icin Kolmogorov-Smirnov testi kullanildi. Nor-
mal dagilima sahip nimerik veriler ortalama +
standart sapma olarak, normal dagilim goster-
meyen degerler medyan ve ¢eyreklerarasi aralik
(interquartile range [IQR] %25-75) olarak, kate-
gorik veriler sayi ve ylzde (%) olarak verildi.

Tum istatistikler icin anlamlilik siniri p<0,05 ola-
rak kabul edildi. Sayisal verilerde normal dagih-
ma uyan Olcutler igin iki grup kiyaslamalarinda
Student’s t test, normal dagilim gdstermeyen
verilerin karsilastirmasi icin Mann Whitney U
testi, iliski seviyelerinin dlciminde Spearman
korelasyon analizi; kategorik degiskenler ara-
sindaki iliskileri arastirmak icin Ki-kare testleri
kullanild.

BULGULAR

T1DM ve kontrol grubu arasinda yas ve cinsiyet
dagilimlari acisindan fark yoktu (Tablo 1).

T1DM grubunda kontrol grubuna gére median
anti-HBs duizeyi (sirasiyla; 14,8 mIU/ml [IQR: 4,2-
100] ve 37,7 mIU/mI [IQR: 7,16- 122,7], p=0,026),
median anti-HAV IgG duzeyi (sirasiyla; 11 mIU/
ml [IQR: 9,88- 21,7] ve 19,8 mIU/ml [IQR: 15,2-
80], p<0,001), HBV seropozitif hasta orani (sira-
siyla; %59 ve %73,7, p=0,048) ve HAV seropozitif
hasta orani (sirasiyla; %27,5 ve %44,2, p=0,027)
anlamli olarak dusiik saptandi (Tablo 1, sekil
1).
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Tablo1: T1DM'li hastalar ve kontrol grubunun demogra-
fik 6zellikleri, anti-HBs, anti-HAV 1gG titreleri, HBV ve HAV
seropozitif hasta oranlari

TIDM Kontrol P

(n=144) (n=58)

Yas (yil) (min-max) 9,21+3,85¢ 10,09+3,98% 0,143%

(1,2-17,6) (28-17,7)

Cinsiyet Kiz/Erkek 81/63 24/34 0,056

Anti-HBs (mIU/ml) 14,8 (4,2-100)* 37,7 (7,16-122,7)* 0,026¢

Anti-HAV IgG (mIU/ml) 11(9,88-21,7)* 19,8 (15,2-80)* <0,001¢

HBV seropozitif, n (%) 85 (59) 42(73,7) 0,048

HAV seropozitif, n (%) 39 (27,5) 23 (44,2) 0,027

diyabetes mellitus, HBV: Hepatit B viriis, HAV: Hepatit A viriis, # ortalamat standart sapma, * median
s t testi, b ki-kar

TI1DM: Tip 1 diya
(interquartile range; IQR), * student’s t testi, b ki-kare testi, cmann whitney U testi

o o —

o

o

Toonwes  kemawws  Teohews  ewdow

DM: Tip 1 diyabetes mellitus, veriler medyan ve IQR olarak sunulmustur, * p=0,026, # p <0,001

Sekil 1 : TIDM ve kontrol grubunda median anti-HBs ve
anti-HAV IgG degerleri

TIDM ve kontrol grubunda hicbir hastada
SGOT, SGPT yuksekligi ve HBsAg pozitifligi sap-
tanmadi.

T1DM’ li hastalar anti-HBs titrelerine gére HBV
seropozitif (n=85) ve seronegatif (n=59) olarak
iki gruba ayrildiginda gruplar arasinda yas, cin-
siyet dagilimi, diyabet tani yasi, diyabet siresi,
ortalama HbA1¢, median anti-HAV IgG duzeyi,
HAV seropozitif hasta oranlari agisindan fark
saptanmadi (Tablo 2).

Tablo 2: T1DM’li hastalar ve kontrol grubunun demogra-

fik 6zellikleri, anti-HBs, anti-HAV IgG titreleri, HBV ve HAV
seropozitif hasta oranlar

HBV serone; gatif
(n=59)

HBV seropozitif P
(n=85)

Yas (yil) (min-max) 9,69+3,55 (1,18-17,21) 8,63%4,10 (1,30-17,67) 0,129

Cinsiyet Kiz/Erkek 32/27 49/36 0,529

Diyabet tani yast (yil) 9,01+3,94 7,894,06 0,103

Diyabet siiresi (y1l) 0,68+1,42 0,7321,53 06112

HbAlc (%) 11,9+3,0 10,7£2,4 0,056

Anti-HAV IgG (mIU/ml) 11,3 (9,2-25,9)* 10,7 (10-19)* 0,513¢

HAV seropozitif, n (%) 19 (32,2) 20 (24,4) 0,306

TIDM: Tip 1 diyabetes mellitus, HBV: Hepatit B viriis, HAV: Hepatit A viriis, sayisal degerler ortalama# standart sapma
olarak verilmistir, * median (interquartile range; IQR), » student’s t testi, b ki-kare testi, ¢ mann whitney U testi

T1DM hastalar anti-HAV IgG titrelerine gére HAV
seropozitif (h=39) ve seronegatif (n=103) olarak
iki gruba ayrildiginda HAV seropozitif grupta
seronegatif gruba gore ortalama yas (sirasiyla;
7,8814,24 yil ve 9,55+3,67 yil, p=0,019) ve or-
talama diyabet tani yasi (sirasiyla; 7,21+4,33 yil
ve 8,82+3,89 yil, p=0,018) anlamli olarak daha
dusiiktu. iki grup arasinda cinsiyet dagilimi, di-
yabet suresi, ortalama HbA1c, median anti-HBs
diizeyi, HBV seropozitif hasta oranlari agisindan
fark saptanmadi (Tablo 3).
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Tablo 3 : TIDM'li HAV seronegatif-seropozitif hastalarin
demografik- klinik 6zellikleri, anti-HBs diizeyleri ve HBV
seropozitif hasta oranlari

HAV seronegatif  HAV seropozitif P
(n=103) (n=39)

Yas (y1l) (min-max) 9,55+3,67 7,88+4,24 0,019°

Cinsiyet Kiz/Erkek 59/44 22/17 0,9250

Diyabet tani yasi (yil) 8,82+3,89 7,21%4,33 0,018

Diyabet siiresi (yil) 0,73+1,49 0,67+1,45 0,969

HbA1c (%) 11,3+2,9 11,2423 0,988

Anti-HBs (mIU/ml) 17,5 (4,7-100)* 11,1 (3,1-788)*  0,503¢

HBV seropozitif, n (%) 63 (61,1) 20 (51,3) 0,3060

T1DM: Tip 1 diyabetes mellitus, HBV: Hepatit B viriis, HAV: Hepatit A viriis, sayisal degerler ortalamaz standart sapma
olarak verilmistir, * median (interquartile range; IQR), = student’s t testi,  ki-kare testi, e mann whitney U testi

T1DM grubu HAV asisinin rutin uygulanmaya
baslandigi Mart 2011 tarihinden 6nce (n=124)
ve sonra doganlar (n=18) olarak ayrildiginda
ulusal asi semasina dahil edilmeden 6nce do-
dan hastalarin sadece %18,5 HAV seropozitif
iken Mart 2011 sonrasi doganlarda HAV seropo-
zitifligi %88,9 ile anlamli olarak artis gostermisti
(p<0,001) (Tablo 4).

Tablo 4 : T1DM'li hastalarda HAV asisinin ulusal asi sema-

sina girmesinden dnce ve sonra doganlarda HAV serone-
gatif - seropozitif hasta oranlari

Mart 2011'den 6nce doganlar Mart 2011'den sonra doganlar p

(n=124) (n=18)

HAV seronegatif, n (%) 101 (81,5) 2(LD)

HAV seropozitif, n (%) 23 (18,5) 16 (88.9) <0,001

T1DM: Tip 1 diyabetes mellitus, HAV: Hepatit A viriis, 2 ki-kare testi

T1DM grubunda 109 (%75,7) hasta yeni tani,
35 (%24,3) hasta ise eski tani diyabet idi. Eski
ve yeni tani TIDM’li hastalar arasinda median
anti-HBs, Anti-HAV IgG duzeyleri, HBV ve HAV
seropozitif hasta oranlari arasinda fark saptan-
madi.

T1DM hasta grubunda anti-HBs ve anti-HAV IgG
duzeyleri ile yas, diyabet siresi ve HbA1c ara-
sinda korelasyon saptanmadi (Tablo 5).

Tablo 5 : TIDM'li hastalarda anti-HBs, anti-HAV IgG ile
yas, diyabet siiresi ve HbA1c arasindaki korelasyon

Diyabet

Yas (yil) siiresi HbAlc (%)

(V]

Anti-HBs (mIU/ml) 0,051 0,042 0278
p 0,581 0,647 0,056
Anti-HAV IgG (mIU/ml) ¢ 0,180 0,066 0,081
p 0,051 0478 0,390

T1DM: Tip 1 diyabetes mellitus

TARTISMA

T1DM'li cocuk hastalarda hepatit A ve B serop-
revalansini degerlendirdigimiz bu calismada
anti-HBs, anti-HAV IgG titresi, HBV ve HAV sero-
pozitif hasta orani kontrol grubuna gére anlam-
I olarak diisiik saptandi. TIDM'’ li hastalardaki
disuk seropozitif hasta orani, bu hastalarin self

monitdrizasyon, sik intravendz ve subkutan en-
jeksiyon gereksinimi, tekrarlayan hastane bas-
vurulari ve hastane yatis sikhginin yiksek olma-
si gibi hepatit B maruziyeti icin risk faktorlerine
sahip olmasi HB ve HB iliskili siroz ve hepatokar-
sinom gibi komplikasyonlar agisindan bu hasta-
lar risk altina sokmaktadir (2).

Ulkemizde 1998 yilindan itibaren HBV asisi ulu-
sal rutin asilama takviminde yerini almis, ye-
nidogan doneminden itibaren lic doz olacak
sekilde uygulanmaya baslanmistir (15). HBV
astlamasi agisindan bakildiginda ¢calismamizda-
ki hasta ve kontrol grubunun tamami hepatit B
asisinin rutin asilama programina dahil edildigi
Agustos 1998’ den sonra dogmustu. Mevcut re-
kombinant HBV asisi mikemmel immiinojeni-
site gostermektedir, bununla birlikte asilanmis
bireylerin %4-10" da asiya yanitsizlik nedeniyle
koruyucu anti-HBs titreleri (>10 mIU/ml) olus-
mamaktadir (16,17). HBV asisina karsi yetersiz
antikor Gretiminden sorumlu patojenik meka-
nizma hala belirsizligini korumaktadir. TIDM ile
ast yanitsizhgi iliskisinin, TIDM’li hastalardaki T
lenfosit immun yanitlarindaki bozukluklar ve
T helper 1 (Th1) sitokinleri arasinda yer alan in-
terferon-y (IFN-y) ile iliskili oldugu diisiintilmek-
tedir. Zira hem T1DM gelismesinde merkezi rol
oynayan Th1 yanit paterni hemde pankreatik
B adaciklarin tahribatini yirutmekten sorumlu
IFN-y ayni zamanda HBV'ye karsi koruyucu im-
minitede 6nemli role sahiptir (18). HBV asisina
karsi yanitsizidgin, spesifik insan 16kosit antijen
haplotipleri (HLA) ve sitokin/ sitokin reseptor
genlerindeki spesifik tek niikleotid polimorfiz-
minin (SNP) varligi ile baglantili olabilecegi 6ne
strtlmustdr (18).

HBV asisina karsi bagisikhk yaniti biyuk olcu-
de HLA-DR ve DQ molekdlleri aracihgiyla im-
munojenik peptitlerin sunumu ile belirlendigi
bilinmektedir (4). Calismalarda DR3; DQ2 ve
DR7; DQ2 haplotiplerinin varliginin asilara daha
dusik immunolojik yanita neden oldugu gos-
terilmistir (19-22). TIDM duyarhhgi ile iliskisi
bilinen HLA-DQ ve HLA-DR profili (23), HBV asi
yanitsizligi ile TIDM arasindaki baglantiyr acik-
layabilir. Caismamizda HBV seropozitif hasta
orani ve anti-HBs titresi TIDM grubunda kont-
rol grubuna goére anlamli olarak diistik saptandi
(Tablo 1, sekil 1). Literatlirde TIDM'li hastalarda



hepatit B asisi sonrasi asi yanitinin degerlendi-
rildigi calismalarda bildirilen sonuclar arasinda
tutarsizliklar vardir. Standart doz HBV asisi son-
rasi saglikh bireylerden farksiz olarak koruyucu
diizeyde anti-HBs antikor yanitinin olustugunu
bildiren yayinlarin (6,24,25) yanisira HBV asisI-
nin koruyuculugunun dusik oldugunu bildiren
yayinlar da bulunmaktadir (2,4). Cetin ve ark/nin
51T1DM ve 51 kontrol olguyu aldiklari prospek-
tif calismalarinda 3 doz standart HBV asilamasi
sonrasi anti-HBs titrelerinin TIDM hastalarda
kontrol grubundan farksiz, diyabetik grupta
yas, cinsiyet, diyabet suresi, HbA1c ile anti-HBs
titreleri arasinda korelasyon saptanmadig,
T1DM li cocuklarda standart asilama programi-
nin etkili oldugu bildirilmistir (26). Onal ve ark.
ise HBV asisi ile ulusal asi takvimine gore im-
munize edilmis olan 201 T1DM ve 140 kontrol
olguyu aldiklari calismalarinda diyabetik hasta-
larda %72,6, kontrol olgularda %82,1 anti-HBs
(+) ile HBV asisi ile TIDM' li hastalarda kontrol
grubuna gore daha dustk seroproteksiyon ora-
ni bildirmislerdir (27). Ficicioglu ve ark. TIDM’li
hastalarda kontrol grubuna gore standart 3 doz
asilama sonrasinda ortalama anti-HBs titresinin
dusik ve %45,8 HBV seronegatifligi saptadikla-
rini, 4.doz HBV asisi sonrasinda anti-HBs titresi-
nin koruyucu titreye ulastigi bildirilmis ve TIDM’
li hastalarda bozulmus immun yanit nedeniyle
3 doz yerine 4 doz hepatit B asisi uygulanmasini
onermislerdir (28).

Galismamizda gosterdigimiz kontrol grubuna
gore dusuk anti-HBs titresi ve diistik HBV sero-
pozitiflik oranlari TIDM’ li hastalarda HBV asisI-
na karsi immunolojik yanitin yetersiz oldugunu
dusindirmektedir. TIDM’li hastalarin ilk tanida
hepatit B asilamasi agisindan degerlendirilme-
si, seronegatif hastalara asi uygulanmasi ve asi
yanitlarinin kontrol edilmesi uygun bir yaklagim
olarak goziikmektedir.

Calismalarda diyabetli hastalarda hepatit B se-
roproteksiyonu ile glisemik kontrol, diyabet
suresi, insilin gereksinimi arasinda iliski bu-
lunmadigi bildirilmektedir (29). Calismamizda
literatiirle uyumlu olacak sekilde TIDM'’li hasta-
larda HBV seropozitif/ seronegatif gruplarda or-
talama HbA1c diizeyleri arasinda fark bulunma-
di (Tablo 2), anti-HBs diizeyi ile HbA1c arasinda
korelasyon saptanmadi (Tablo 5).

61

Ulkemizde hepatit A asisi Eylil 2012 de ulusal
asl takvimine dahil edilmis, Mart 2011 tarihin-
den sonra doganlara ilki 18. ayda olmak uzere
6 ay arayla 2 doz olarak uygulanmaya baslan-
mistir. Calismamizda hepatit A asilamasi agisin-
dan bakildiginda T1IDM grubundaki hastalarin
sadece %12,7 si hepatit A asisinin rutin asilama
programina girmesinden sonra dogan hasta-
lardi. Anti-HAV IgG median degeri ve HAV se-
ropozitif hasta orani TIDM grubunda kontrol
grubuna goére anlaml olarak disik saptandi
(Tablo 1, sekil 1). Literatlirde TIDM'li hastalarda
HAV asi etkinligi, HAV seroprevalansinin deger-
lendirildigi ¢ok az sayida ¢alisma vardir. Bolge-
mizden Atabek ve ark. T1DM ¢ocuklarda hepatit
seroprevalansini degerlendirdikleri ¢alismala-
rinda kontrol grubuyla diyabetli grup arasinda
anti-HAV seropozitifligi acisindan fark olma-
digi bildirilmistir (30). TIDM ve tip 2 diyabetes
mellituslu (T2DM) hastalarda T hiicre bagimli
hepatit A viral antijen yanitinin degerlendiril-
digi bir calismada T1DM'’ li grupta HAV asisina
karsi bozulmus primer antikor cevabi elde edil-
digi, HAV asi sonrasi median anti-HAV titresinin
T1DM grubunda kontrol grubuna gore anlaml
olarak diisiik oldugu, TIDM’li hastalarda antijen
sunan hucre- T hicre etkilesim seviyesindeki
bozuklugu gosterecek sekilde antijenik uyarili
interferon-y ve interl6kin- 13 saliniminin azaldi-
g1 gosterilmistir (31). TIDM hastalarinda distk
HAV antikor yanitinin HLA DR3, 4 ekspresyonu
ile iliskili oldugu, TIDM’li hastalarda T hiicre ba-
gimh asi antijenlerine karsi birincil antikor ya-
nitinin azaldigi ve ek doz (booster) asilama ile
defektin Ustesinden gelinebilecedi bildirilmistir
(31). Literatuirde hepatit A seroproteksiyonu ve
anti-HAV IgG antikor diizeyleri ile glisemik kont-
rol arasindaki iliski arastinlmamistir. Eibl ve ark.
benzer glisemik kontrol diizeyine sahip T1IDM
ve T2DM'li hastalarda hepatit A asisi sonrasi an-
ti-HAV antikor diizeylerini degerlendirdikleri ¢a-
hismalarinda, anti-HAV IgG duzeylerinin TIDM’
li hastalarda duisiik, T2DM’ li hastalarda kontrol
grubuyla benzer oldugu ve hiperglisemi ile an-
ti-HAV 1gG duzeyleri arasinda iliski olmadigini
bildirmislerdir (31). Calismamizda TIDM’ li has-
talarda HAV seropozitif/ seronegatif gruplarda
ortalama HbA1c dizeyleri farksizdi (Tablo 3),
anti-HAV IgG antikor duzeyleri ile HbA1c ara-
sinda korelasyon saptanmadi (Tablo 5). Calisma
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sonuglarimiz2011 yilindan 6nce dogan su anda
8 yas Ustlinde olan hastalarda HAV seropozitif-
lik oraninin ¢ok diisik oldugunu, HAV asisinin
rutin asilama programina dahil edilmesinden
sonra asl etkinligini gosterir sekilde HAV sero-
pozitifliginin arttigini gostermistir (Tablo 4). Her
ne kadar hepatit A kendini sinirlayan benign
seyirli bir enfeksiyon olsada, ilerleyen yasla bir-
likte komplikasyon riskinin arttig bilinmektedir
(7). Ulusal asi semasina girmeden onceki yuk-
sek HAV seronegatiflik oranlari, ilerleyen yasla
birlikte artan komplikasyon riski, enfeksiyona
bagli diyabette glisemik kontroliin bozulma ih-
timalleri g6z online alinarak TIDM' li hastalarin
hepatit A serolojisinin degerlendirilerek gerekli
olgularda asi uygulanmasi uygun bir yaklasim
olarak goziikmektedir. Diyabetik cocuklarda asi
etkinligi, booster doz gereksinimi ve zamanla-
masini belirlemek; TIDM' de asilara karsi im-
munolojik yanitlardaki patolojik sapmalari de-
gerlendirebilmek icin daha fazla sayida hasta ve
kontrol grubunu iceren prospektif calismalara
ihtiyac vardir.

SONUC

Calismamizda gostermis oldugumuz T1DM’ li
hastalardaki disuk anti-HBs, anti-HAV IgG tit-
releri ile diisik HAV ve HBV seropozitif hasta
oranlari TIDM'’ li hastalarda HAV ve HBYV asilari-
na karst immuinolojik yanitin yetersiz oldugunu
distindiirmektedir. ilk tanida TIDM’ |i hastalar-
da HAV ve HBV serolojileri calisilmali, serone-
gatif hastalar asilanmali ve asi yanitlar kontrol
edilmelidir.
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AFYONKARAHISAR iLINDE URETILEN VE TUKETIME SUNULAN BAZI ET VE SUT
URUNLERININ MiKROBIYOLOJiK DEGERLENDIRILMESi

MICROBIOLOGICAL EVALUATION OF SOME MEAT AND DAIRY PRODUCTS
PRODUCED AND CONSUMED IN AFYONKARAHISAR
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Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Tibbi Mikrobiyoloji Anabilim Dali
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AMAG: insan sagligi icin 6nemli bir yere sahip olan et ve siit Griin-
lerinin yapisindaki maddeler nedeniyle pek cok mikroorganizmanin
gelismesi icin ¢ok iyi bir ortam olusturmaktadir. Bu durumdan yola
cikarak, Afyonkarahisar ilinde satisa sunulan siit, yogurt, peynir, su-
cuk, pastirma ve etin mikrobiyolojik 6zelliklerinin ve standartlara
uygunlugunun arastiriimasi amaglanmistir.

GEREG VE YONTEM: Her bir gida cesidine ait rneklerden ayr ayri
30 sit Urlind ve 30 et Urlind olmak lzere 60 adet Uriin soguk zin-
cir kuralina uygun olarak tasinmis ve trtinler mikrobiyolojik agidan
incelenmistir. Bu calismaya, incelenmek Uzere, ¢ig sut, yogurt, taze
peynir, ¢ig et, sucuk ve pastirma ornekleri dahil edilmistir. Toplam
aerobik mezofilik bakteri, maya-kif, S. aureus, E. coli, Salmonella ve
Koliform grubu mikroorganizmalarin varlig incelenecek olan gida
érneklerinin her birinden 10’ar g/ml alinarak, 10-', 10, 10-%, 10-,
10-° olmak Uizere bir seri diliisyonlar hazirlanmistir. Uygun besiyer-
leri ve optimum inkiibasyon sartlarinda, aerobik mezofilik bakteri,
maya-kuf, S. aureus, E. coli, Salmonella ve Koliform grubu mikroorga-
nizmalarin sayisi belirlenmistir.

BULGULAR: Siitteki en yliksek aerobik mezofilik bakteri ve koliform
bakteri sayisi 5,5x10* kob/g ve 1,5x10% kob/g; Yogurttaki en ylksek
aerobik mezofilik bakteri, koliform bakteri ve kiif-maya sayisi 2,7x10°
kob/g, 3,0x10° kob/g ve 2,2x10° adet/g; Peynirdeki en yiiksek aero-
bik mezofilik bakteri, koliform bakteri ve kiif-maya sayisi 2,9x10* ko-
b/g, 3,7x10° kob/g ve 7,8x10" adet/g olarak belirlenmistir. Sucuktaki
en yiiksek kiif-maya ve stafilokok sayisi 2,8x10° adet/g ve 6,0x10
kob/g; Pastirmadaki en yiiksek kiif-maya ve stafilokok sayisi 3,9x10°
adet/g ve 9,8x10* kob/g; Cig etteki en yiiksek mezofilik aerobik
bakteri ve stafikokok bakteri 7,5x10° kob/g ve 3,8x105 kob/g olarak
belirlenmistir. Bu bilgilerle birlikte, stit ve Urlnleri igin, aerobik me-
zofilik bakteri, koliform bakteri, kiif-maya ve S. aureus’'un bulunma
ylzdeleri sirasiyla, %57, %53, %33, %23 olarak belirlenmistir. Et ve
rdnleri icin, aerobik mezofilik bakteri, kiif-maya, S. aureus'un bu-
lunma ylizdeleri sirasiyla, %13, %40, %70 olarak belirlenmistir.

SONUC: Hicbir 6rnekte, Salmonella ve E. coli'ye rastlanmamistir. Gida
drneklerinin cogunun Tiirk Gida Kodeksi Et ve Siit Uriinleri Tebligine
uygun oldugu ve mikrobiyolojik acidan yeterli bir kalitede oldugu
belirlenmistir. Ancak, bazi 6rneklerde Grtinlerin Grtin isleme, tasima
ve saklama kosullarina baglh belirli diizeylerde kontaminasyon ola-
bilecegi dustunilmustir. Sonug olarak veriler, siit sagiminda hijye-
nin, acikta siit satilmamasinin ve ¢ig siitten peynir tretiminin tercih
edilmemesinin dnemini ortaya koymaktadir. Et Urlinlerinin kontami-
nasyonlarini ve mikroorganizma tiremesini dnlemek amaciyla kesim
ve satis noktalarindaki mikrobiyolojik denetimin artirilmasi gerektigi
gorusiine variimistir.

ANAHTAR KELIMELER: Mikrobiyolojik &zellikler, Et ve siit Griinleri,
Gidalarda bakteri sayimi.
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ABSTRACT

OBJECTIVE: Meat and dairy products, which have an important pla-
ce for human health, create a very good media for the development
of many microorganisms due to the substances in their structure.
Based on this situation, it was aimed to investigate the microbio-
logical characteristics and compliance with the standards of milk,
yoghurt, cheese, sausage, pastrami and meat offered for sale in Af-
yonkarahisar.

MATERIAL AND METHODS: A total of 60 products from samples
of each food type, including 30 dairy products and 30 meat produ-
cts, were transported in accordance with the cold chain rule and the
products were examined microbiologically. Raw milk, yoghurt, fresh
cheese, raw meat, sausage and bacon samples were included in this
study for analysis. Total Aerobic mesophilic bacteria, yeast-mold,
coliform bacteria, S. aureus, E. coli, Salmonella and Coliform group
microorganisms were taken 10 g / ml from each of the food samples
to be examined, and serial dilutions were prepared as 10-', 10-2, 10-,
10-*, 10-°. The numbers of aerobic mesophilic bacteria, yeast-mold,
S. aureus, E. coli, Salmonella and Coliform group microorganisms
were determined under suitable media and optimum incubation
conditions.

RESULTS: The highest number of aerobic mesophilic bacteria and
coliform bacteria in milk is 5.5x10* cfu/g and 1.5x10? cfu/g; The hi-
ghest number of aerobic mesophilic bacteria, coliform bacteria and
fungus in yogurt was 2.7x10° cfu/g, 3.0x10° cfu/g and 2.2x10* unit-
s/g; The highest number of aerobic mesophilic bacteria, coliform
bacteria and fungus in cheese were determined as 2.9x10* cfu/g,
3.7x10° cfu/g and 7.8x10" units/g. The highest number of fungus and
staphylococci in sausage is 2.8x10” units/g and 6.0x10” cfu/g; The
highest number of fungus and staphylococcus bacteria in pastrami
was 3.9x10° units/g and 9.8x10* cfu/g; The highest mesophilic aero-
bic bacteria and staphylococcus bacteria in raw meat were determi-
ned as 7.5x10 cfu/g and 3.8x10° cfu/g. For milk and milk products,
the percentages of the presence of aerobic mesophilic bacteria, co-
liform bacteria, mold-yeast and S. aureus were determined as 57%,
53%, 33%, 23%, respectively. For meat and its products, the percen-
tages of the presence of aerobic mesophilic bacteria, mold-yeast, S.
aureus were determined as 13%, 40% and 70%, respectively.

CONCLUSIONS: Salmonella and E. coli were not found in any samp-
le. It has been determined that most of the food samples comply
with the Turkish Food Codex Meat and Dairy Products Communiqué
and are of microbiologically sufficient quality. However, in some ins-
tances, it was thought that there might be certain levels of conta-
mination of the products due to product handling, transportation
and storage conditions. As a result, the data revealed the importan-
ce of hygiene in milking, not selling milk in the open and not cho-
osing cheese production from raw milk. It was concluded that the
microbiological control at slaughtering and sales points should be
increased in order to prevent contamination of meat products and
microorganism growth.

KEYWORDS: Microbiological properties, Eat and dairy products, Ba-
cteria counts in food.
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GiRiS

Sut, saghkl yasam icin 6dnemli gidalardan biri-
dir. Sit, soguk zinciri bozuldugunda yada steri-
lizasyon isleminde yapilacak bir eksiklikte kisa
stirede mikroorganizmalarin kolayca ureyebil-
digi besiyerine dontsmektedir. Bunun icin bir
dizi 6nlemler alinmalidir. Bunlardan en 6nem-
lileri, sutlin 1sil islem g6rmesi, islenmesi, soguk
zincir sartlarinda tiketiciye ulasmasi ve ¢ig sit-
lerin agikta satilmamasidir. Stt ve st Grdnlerin-
deki en 6nemli bulas riski Bruselloz’da ortaya
¢ikmaktadir. Besin kaynakli enfeksiyon ve intok-
sikasyon vakalarinin buytk bir kismi siit ve sut
drlinlerinden kaynaklanmaktadir (1).

Hayvandan ve sagicinin sartlarindan site en
cok bulasan mikroorganizmalar S. aureus, E. coli,
C. pyogenes, S. agalactia, B. subtilis gibi mikro-
organizmalardir (1,2). Taze tuketilen ve ¢ig sut-
ten Uretilen peynirler de bulas kaynagidr. ilkel
sartlarda uretilen ve semt pazarlarinda satilan
sut ve sut Urunlerinde mikroorganizma sayi ve
cesitliligi oldukca fazladir.

Et Grunleri genellikle pastorizasyon ile korun-
maktadir. Cig et ve isleme ile hazirlanan Griin-
lerde cevreden, alet ve ekipmanlardan ve per-
sonelden kaynaklanan kontaminasyonlar ile
karsilasilmaktadir. Yine hayvan kesimi sirasinda,
hava, eller, kesim alet ve ekipmanlari gibi bir cok
faktor sayesinde mikroorganizmalar ete bulasa-
bilmektedir (2). Ette aerobik mezofilik bakteri-
ler, Acinetobacter, Moraxella, Enterococcus, Alca-
ligenes, Pseudomonas, gibi mikroorganizmalar
bulunabilmektedir. Et Urlinlerinde ise Strepto-
coccus, Micrococcus, Leuconostococcus, Staphy-
lococcus gibi bakteriler bulunabildigi gibi, kif
ve mayalar da bulunabilmektedir. Ozellikle et ve
et Urlnlnln tiketilmesi ile cesitli enfeksiyonlar
ve intoksikasyonlar gorulebilmektedir.

Enfeksiyon ve intoksikasyonlara neden olabile-
cek patojenler arasinda Campylobacter, Salmo-
nella, C. perfringens, S. aureus, E. coliO157:H7 ve
L. monocytogenes bulunmaktadir.

Bu mikroorganizmalarin olusturdugu enfeksi-
yonlar 6zellikle imminkompromize hastalarda,
yasl ve ¢ocuklarda ciddi saglik sorunlarina yol
acabilmektedirler(3). Bu bilgilerden yola cika-
rak, bu calismamizda, Afyonkarahisar ilinde sa-
tisa sunulan ¢ig sut, yogurt, taze peynir, sucuk,

pastirma ve etlerin mikrobiyolojik 6zelliklerinin
belirlenmesi ve standartlara uygunlugunun in-
celenerek saghg: tehdit edebilecek muhtemel
mikroorganizma varliginin arastirilmasi amac-
lanmustir.

GEREC VE YONTEM

Gerec: Afyonkarahisar ilindeki cesitli yerel Gre-
timli satis merkezlerinden alinan ve her bir gida
cesidine ait orneklerden satis ambalaji icerisin-
de her birinden, ayri ayri 30 sit Grini ve 30 et
uriint olmak Uzere 60 adet UGrun soguk zincir
(4°C/10°C) kuralina uygun olarak tasinmis ve
drtinler mikrobiyolojik agidan incelenmistir. Bu
calismaya, incelenmek Uzere, cig sit, yogurt,
taze peynir, ¢ig et, sucuk (isil islem gérmemis)
ve pastirma (isil islem gérmemis) érnekleri dahil
edilmistir (Urtinlerin alindigi yer bilgileri ve fir-
ma isimleri sakli tutulmustur). Calismaya dahil
edilen Grdnler 60 farkh satis noktasindan alina-
rak 30 et Grlind ve 30 sut Grtnd seklinde 6rnek-
lem sayisi belirlenmistir.

Yontem: Toplam Aerobik mezofilik bakteri, ma-
ya-kif, koliform bakteri, S. aureus varlidi incele-
necek olan gida 6rneklerinin her birinden 10’ar
g/ml alinarak, steril bir kaba konulup tzerine 90
ml steril ringer ¢ozeltisi eklenmistir. Homojeni-
zasyonu saglandiktan sonra 10-', 10-%,10-%,10-%,
10-°> olmak tizere bir seri diliisyonlari hazirlan-
mistir. Toplam aerobik mezofilik bakteri sayisi-
nin belirlenmesinde Standart Plate Count Agar
besiyeri kullanilmistir. Sonrasinda, 30 °C'de 48
saat inklibe edilmistir. Maya-kuf sayimi igin, Po-
tato Dextrose Agar besiyerine ekimleri yapilmis
ve 5 glin 25°C" de ve 37°C’ de inklbe edilmistir.

Koliform Grubu: Mikroorganizmalarin belirlen-
mesi ve sayimi i¢in Violet Red Bile Agar besiyeri
kulllanilmistir. Bu mikroorganizmalar inkubas-
yon i¢in 24-48 saat 370C’ de tutulmuslardir.

Bakteri sayimi icin dokme plak sayim metodu
kullanilmistir. Toplam S. aureus sayimi icin ise
Baird-Parker Agar’a yayma ekimi kullaniimistir.

inkiibasyonlari, 24-48 saat 37°C’ de saglanmis-
tir. Son olarak, bakteri sayimi yapilmistir. E. coli
tayininde Chomogenic E. coli Colifom Agar kulla-
nilmistir (Gida 6rneklerinin her birinden 10’ar g/
ml alinarak seri dilisyonlar hazirlanilarak ger-
ceklestirilmistir). Bunlar, 30°C’ de 24 saat siire ile



inklibe edilmistir. Kirmizi renkli koloniler E. coli
olarak adlandirilmistir. Salmonella tayini igin, 25
g numune 225 ml laktoz brot icinde 37°C’ de 24
saat inklbe edilmistir. Bu stispansiyondan, 10
ml Tetrathionat brot (TB Broth) besiyerine 1 ml
ilave edilmistir ve 37°C’ de 18-24 saat inkibas-
yona birakilmistir. Sonrasinda, Ksiloz Lizin De-
soksicolat Agar’a ekim yapilmistir. Stpheli kolo-
niler Triple Sugar Iron Agar’a alinmistir ve 37°C’
de 24 saat inklibasyona tabi tutulmustur (4,5).

ETIK KURUL

Bu arastirma, Afyon Kocatepe Universitesi Klinik
Arastirmalar Etik Kurulu onayi alinarak gercek-
lestirilmistir (07.09.2018 tarih ve 2018/199 sayili
karar)

BULGULAR

En ¢ok mikroorganizma lremesinin goruldi-
gi gida urlnlerinin yogurt ve peynir oldugu
bulunmustur (Tablo 1). En az tGremenin gorul-
digu Grinun islenmis bir gida olan pastirma
oldugu belirlenmistir (Tablo 2). Siit ve Grunleri
icin, aerobik mezofilik bakteri, koliform bakteri,
kif-maya ve S. aureus’'un bulunma yulzdesi sira-
styla, %57, %53, %33, %23 olarak belirlenmistir
(Tablo 1). Et ve Urlnleri icin, aerobik mezofilik
bakteri, kiif-maya, S. aureus’'un bulunma yuzde-
si sirasiyla, %13, %40, %70 olarak belirlenmistir
(Tablo 2). Mikrobiyolojik acidan analizleri yapi-
lan et, stt, yogurt ve peynir drneklerine ait mik-
robiyolojik sonuclar tablolarda ayrintili olarak
detaylandiriimistir (Tablo 1 ve Tablo 2).

Tablo 1: Afyonkarahisar'da Uretilen bazi siit ve sut triin-
lerinin mikrobiyolojik 6zellikleri

Mikroorganizma Sayist

Aerobik E.coli Maya-Kaf

E- Koliform grup __ Salmonella spp.
mezofilik kob/gr(ml) adet/gr(ml) i
tori

S.aureus
bakteri kob/gr(ml) kob/gr(ml)
Ornek No bakteri kob/gr(ml)
kob/gr(ml)

YOGURT
<10 - <10

3,1x103
3,7 x102

<10 - - 3,0 x10¢

CONO MR WN R
w
w
oS
5

- 1,0 x101
10 <10 -

En diisiik <10 - 0
En yiiksek -

1,0 x101
3,0 x10¢

CiGsoT
1,5 x10
<10
2,8 x10"

1,3 x101
<10

CONO MR WN R
~
S
s

1,1 x107
10 <10
En diisiik - - <
En yiiksek 5,5 X104 - - 1,5 x10%

PEYNIR

B <10 - <10
4,8x101 <10 - <10
<10 <10 - 2,4 x101
1,3 x102 - <10 -
- - 5,7 x102
- <10
7,8 x101 -
- - - - - 1,1 x101
<10 - 1,8 x101 - - <10
<10 <10
7.8 x 101 57 x102

<10 <10
2,9 x103 3,7x103

Orani (%) 17 (%57) 10 (%33) 16 (%53) 7 (%23)
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Tablo 2: Afyonkarahisar'da Uretilen bazi et ve et Grtinleri-
nin mikrobiyolojik 6zellikleri

Mikroorganizma Sayisi

Aerobik

Maya-Kaf  Koliform grup _ Salmonella spp.
mezofilik o0

: I
adet/gr(ml) bakteri kob/gr(ml)
kob/gr(ml)

E.coli S.aureus
kob/gr(ml) kob/gr(ml)
Ornek No bakteri
kob/gr(ml)

CIGET
7,5 x102

2,4 x101

CRNR U WN R

2,3 x101
2,9 x102
10 -

En diisiik
En yitksek

2,3 x10t
7,5 x102

SUCUK*
<10 - - 3,6 X101
<10

2,8x102

7,1 x101

9,3 x101

CONRUAWN R

<10 - - 1,0 x101
10 - - - - -
En diisitk - - <10 - - 10
En yiiksek 2,8x102

PASTIRMA*
3,9x103 - - <10
<10

<10 - - <10

8,2 x101 - - <10

6,1x102
<10

<10
3,9 x103

4 (%13) 12 (%40) 21 (%70)

*: Isil islem gormenmis, -: Ureme yok, MO: Mikroorganizma

TARTISMA

Sut ve st Urlinleri herhangi bir nedenle konta-
mine oldugunda halk sagligini 6nemli 6l¢lide
tehdit eden unsurlar haline gelebilmektedir.

Galismamizda, ¢ig sut icin en ylksek aerobik
mezofilik bakteri sayisi ve koliform grubu bak-
teri sayilan sirasiyla 5,5x10* kob/ml ve 1,5x10°
kob/ml olarak belirlenmistir. Sezgin ve Bektas'in
yaptidi bir calismaya gore, incelenen sit 6rnek-
lerinin koliform grubu bakteri sayilari en yiiksek
2,2x10° kob/ml olarak belirtmislerdir. Calisma-
miz sonuglari bu calismadan biraz distk sap-
tanmustir (6). Kivang ve ark. ise, toplam aerobik
mezofilik bakteri sayisinin en yiliksek olarak
2,5x10° kob/ml olarak bulundugunu bildirmis-
lerdir. Calismamiz sonuclari bu calismadan ol-
dukca distik bulunmustur (7). Uraz ve Arslan’in
yaptigi calismaya gore, toplam bakteri sayisinin
en yiiksek 8,0x10° kob/ml oldugu belirlenmistir.

Galismamiz sonuglarinin, bu sonuglara oldukca
uzak oldugu belirlenmistir (8). Calismamizda,
yogurt icin en yiksek aerobik mezofilik bakte-
ri, koliform bakteri sayisi ve kiif-maya sayisi si-
rasiyla 2,7x10° kob/g, 3,0x10° kob/g ve 2,2x10?
adet/g olarak belirlenmistir. Bizim ¢alismamiz-
da da oldugu gibi bir cok calismada da yogurt-
ta tespit edilen maya-kuf miktari belirlenen TS
(Turk Standartlan) yogurt standartlarinin ¢ok
ustinde oldugu belirlenmistir. Hatta bazi illerde
yapilan ¢alismalarda alinan tim yogurt 6rnek-
lerinde Greme tespit edilmistir (9,10).
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Galismamizda, peyniricin en ytksek aerobik me-
zofilik bakteri, koliform bakteri sayisi ve kif-ma-
ya sayisi sirasiyla 2,9x10% kob/g, 3,7x10° kob/g
ve 7,8x10' adet/g olarak belirlenmistir. Bu konu-
da yapilmis bazi ¢alismalara gore, ortalama ae-
robik mezofilik bakteri miktarini 2,5x10° kob/g,
7,7x10” kob/g ve 1,2x10° kob/g gibi degerlerde
bulmuslardir (11,12,13). Bu sonuglar ¢calismami-
zin sonuglarina gore oldukga yuksektir.

Koliform bakteriler, peynirde kisa stirede yapisal
bozukluklara neden olmaktadir. Bu istenmeyen
bir durumdur ancak calismamizda incelenen
peynir orneklerinde bu oran ¢ok yiksek olma-
makla birlikte var olan kadaryla bile insan sag-
hgr acisindan buiyik risk tasimaktadir. Yapilan
bazi calismalarda da sonuglarimiza benzer yada
daha ylksek veriler elde edilmistir (12,13). Ince-
lenen peynir 6rneklerinde belirlenen maya-kiif
sayllar, yapilan diger bir ¢cok calismaya oranla
oldukca dusik bulunmustur (11,13).

Ete bulasan mikroorganizmalar, patojen, indi-
kator ve saprofit olmak lizere {i¢ grup altinda
toplanmaktadir. Bunlardan, koliform grubu
mikroorganizmalarin olgunlasmis ve tiketime
sunulmus fermente sucuklarda fazla olmamasi
gerektigi bildirilmektedir (14,15). Calismamizda
sucuklarda koliform grubu mikroorganizmala-
rin bulunmamasinin nedeninin, Gretimde kulla-
nilan hijyen ve teknoloji standartlarinin oldukca
yuksek oldugunu dustiindirmektedir. Atasever
ve ark. tarafindan yapilan bir calismada sucuk-
ta ortalama toplam aerobik mikroorganizma,
koliform grubu mikroorganizma, stafilokok, si-
rasiyla, 5,7x10°,7,4x10%, 3,2x10° kob/g olarak ra-
por edilmistir. Bizim calismamizda ise, sucukta
en yiiksek degerler 2,8x10” adet/g ile maya ve
6,0x10” kob/g ile stafilokok olarak belirlenmistir.

Bir karsilastirma yapildiginda ¢alismamizda ko-
liform bakteri hi¢ bulunmazken stafilokok acgI-
sindan da oldukgca dustik oldugu belirlenmistir
(16). Nazh ve ark. tarafindan yapilan bir ¢calisma-
da, sucuk numunelerinde saptanan ortalama
total mezofilik aerobik mikroorganizma sayisi
5,0x10° kob/g, koliform grubu mikroorganizma
sayisi 3,0x10° kob/g, stafilakok sayisi 2,4x10* ko-
b/g olarak bildirilmistir (15). Calismamizda stafi-
lokok sayisinin diger calismaya oranla oldukca
dusik oldugu gorilmektedir (Tablo 2). Kaban
ve ark/nin yaptigi bir calismaya gore stafilokok

turleri pastirma icerisinde oldukca yuksek oran-
larda bulunmustur. Calismamiza gore, en yuk-
sek deger 9,8x10* kob/g olarak oldukca yiiksek
olup benzer bir sonuca ulasiimistir (17). Bu aras-
tirmada pastirmalardaki total mezofilik aerobik
mikroorganizma sayisinin oldukga ytksek oldu-
gu ve bununla birlikte koliform bakterisinde an-
lamli bir Gremenin olmadigi gorilmektedir.

Yapilan bazi arastirmalarda da calismamiza ben-
zer sonuglar elde edilmistir (18). Kotzekidoue ve
Lazarides ise pastirmanin ¢emen bolgesinde
6,4x10* kob/g total mezofilik aerob mikroorga-
nizma, 4,5x10* kob/g enterokok, 6,0x10° kob/g
stafilokok tiirleri tespit etmislerdir (19). Calisma-
mizda ise siraslyla, pastirmaicin en yiksek maya
acisindan 3,9x10° adet/q ve stafilokok acisindan
9,8x10" kob/g olarak oldukca diisiik degerlerde
belirlenmistir.

Crtak ve ark/nin yaptigi bir calismaya gore, kus-
bagsi ette 4,5x10° kob/g total aerob mezofilik
mikroorganizma, 3,5x10° kob/g koliform bak-
teri, 7,8x10* kob/g enterokok, 4,3x10° kob/g S.
aureus tiru tespit etmislerdir. Bizim ¢alismamiz-
da ise kusbasi et icin bu oran en yiiksek, 7,5x10?
kob/g total aerob mezofilik mikroorganizma ve
3,8x10° kob/qg stafikokok tiirleri olarak belirlen-
mistir (20). Goruldugu Uzere, calismamizda, di-
ger calismaya oranla Urlnlerdeki bakteri sayisi
biraz daha fazla olmakla birlikte yer yer benzer-
lik de gostermektedir.

Tokatta yapilan bir calismada ¢ig et ornekle-
rinin %75’inin Salmonella icerdigi, %50’sinin
ise E. coli O157 acisindan pozitif deger verdigi
belirlenmistir (21). Yapilan bir diger calismada,
¢ig kiyma orneklerinde Salmonella spp. %3,5, L.
monocytogenes %16,5, C. perfringens %12 ve B.
cereus %6 oraninda belirlenmistir (22). istanbul-
da yapilan bir calismada toplam aerobik mik-
roorganizma, sucuk orneklerinin %53,3'linde
10° kob/g'dan fazla, %40 1nda 10* ile 10° kob/g
arasinda, %6,7'inde ise 10" kob/g’'min altinda
saptandigi, koliform grubu mikroorganizma sa-
yilari, 6rneklerin %50'inde 10° kob/g'dan fazla,
%10'unda 10’ ile 10° kob/g arasinda, %40'Inda
ise, 10" kob/g'in altinda oldugu tespit edildi-
gi gorilmektedir. Ayrica ayni ¢alismada, Kuf
ve maya sayilari, orneklerin %23,3'tinde 107
kob/g'den biiyiik, %53,3'inde 10°-10" kob/g
arasinda, %10’unda 10°-10° kob/g arasinda ve



%13,3'inde ise 10" kob/g'in altinda oldugu tes-
pit edildigi gorilmustar (23). Calismamizda, st
ve UrUnleri icin, aerobik mezofilik bakteri, koli-
form bakteri, kiif-maya ve S. aureus'un bulun-
ma ylzdesi sirasiyla, %57, %53, %33, %23 olarak
belirlenmistir. Et ve Urlnleri icin, aerobik mezo-
filik bakteri, kuf-maya, S. aureus’'un bulunma
yuzdesi sirasiyla, %13, %40, %70 olarak belirlen-
mistir. Et ve sit GrUnlerinin her birinin ayri ayri
ug farkh numune Gzerinde calisildigi g6z 6nline
alindiginda bu oranlarin diger calismalara ben-
zer yada altinda oranlarda kaldigi g6zlenmekte-
dir.

Galismamizda, hicbir 6rnekte, Salmonella ve E.
coli'ye rastlanmamistir. Gida 6rneklerinin ¢cogu-
nun Tirk Gida Kodeksi Et ve Siit Uriinleri Tebli-
gi'ne uygun ve mikrobiyolojik agidan yeterli bir
kalitede oldugu belirlenmistir. Bazi peynir 6r-
neklerinde standartlari asan iremeler peynirin
acikta ambalajlanmamasi ve satiimamasi gerek-
liligini, peynir ve yogurt érneklerinde maya-kuf
varliginin belirlenmesi durumu ise bu Griinlerin
taze tlketilmesi veya uygun kosullarda saklan-
masi gerekliligini ortaya koymaktadir. Normal
sinirlar icinde olmakla birlikte ¢ig sitte tespit
edilen az sayidaki aerobik mezofilik bakterilerin
varligi st sagiminda hijyenin, agikta sut satil-
mamasinin ve ¢ig sutten peynir tretiminin ter-
cih edilmemesinin Gnemini ortaya koymaktadir.

Ayrica, cig et ve diger et Grlnlerinde gortlebile-
cek olasi kontaminasyonlari ve mikroorganizma
dremesini 6nlemek amaciyla kesim ve satis nok-
talarindaki mikrobiyolojik denetimin artiriimasi
gerekmektedir. Boylece, yoresel olarak Uretilen
ve semt pazarlarinda satilan Grtinlerinde hijyen
konusunda denetlenmesi gerektigi gorusiine
variimistir.
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Diz iCi HOFFA KOKENLi GANGLION KiSTi
ARTROSKOPIK EKSiZYONU VE DEBRIDMANI

ARTHROSCOPIC EXCISION AND DEBRIDEMENT OF INTRA ARTICULAR GANGLION
CYSTS ORIGINATING FROM HOFFA FAD PED IN THE KNEE
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Ganglion kistleri viicudun cesitli yerlerinde gordlebilir.
Diz ici ganglion kistleri dizde lokalize sislik ile yada MR g6-
rintlleme esnasinda rastlantisal olarak belirlenir. Gangli-
on kistleri genellikle 6n capraz bagdan, meniskislerden,
popliteus tendonundan ve infrapatellar yag dokusu olan
Hoffadan koken alabilirler. Diz ici ganglion kistlerinin cer-
rahi tedavisinde acik cerrahi yaklasimlarla eksizyon yada
artroskopi yardimli eksizyon yapilabilir. Artroskopi yardim-
I ganglion kisti eksizyonu cerrahi morbiditesinin azalg,
post op donemde hareket kisitliligi olasihginin daha disiik
olmasi ve hasta konforu agisindan agik cerrahiye gore daha
Ustin bir yontemdir. Artroskopik cerrahide rezidi gangli-
on kist duvari birakilmamasina 6zen gosterilmelidir. Diz igi
ganglion kistlerinin cerrahi tedavisinde artroskopik deb-
ridman kolay ve morbiditesi duistik bir yontemdi.
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ABSTRACT

Ganglion cysts can be seen in various parts of the body.
Intra-articular ganglion cysts can be seen with localized
swelling of the knee or detected during MR imaging co-
incidentally. Ganglion cysts may originate from the ante-
rior cruciate ligament, the menisci, the popliteus tendon,
and the infrapatellar fat tissue, Hoffa. Excision of intra-ar-
ticular knee ganglion cysts can be performed with open
surgical procedure or arthroscopy assisted. Arthroscopi-
cally assisted ganglion cystic excision surgery is superior
to open surgery in terms of reduced surgical morbidity,
lower probability of restraint in the post-op period and
patient comfort. The Surgeon should be careful not to le-
ave residual ganglion cyst wall in arthroscopy procedure.
Arthroscopic debridement is an easy and low morbidity
surgical treatment for intra-knee ganglion cysts.

KEYWORDS: Ganglion cysts, Arthroscopy, Knee
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GiRiS

Ganglion kistleri etyolojisi belli olmayan tumor
benzeri lezyonlardir. Genellikle hyaluronik asit
ve mukopolisakkaritleri iceren jelimsi bir sivi
icerirler (1). Dizde lokalize sislik ile ortaya cika-
bilir yada baska patolojilerin tanisina yonelik
yapilan MR gorintiilemede rastlantisal olarak
tespit edilebilirler. Ganglion kistleri genellikle
on capraz bagdan, meniskislerden popliteus
tendonundan ve infrapatellar yag dokusu olan
Hoffadan koken alabilirler (2). Hoffa kokenli
ganglion kistleri terminal fleksiyon yada ekstan-
siyonda agri olusturabilirler. Genellikle patellar
tendonun lateralinde gorulir. Patellar tendo-
nun lateralinde mediale gore 4 kat daha fazla
gorulmektedir (2-4).

VAKA SUNUMU

1 yildir sag dizde agn ve sislik sikayetleri olan 35
yasinda erkek hasta poliklinikte goraldu. Hasta-
nin sikayetlerinin spor yapma ve dizini zorladigi
hareketlerle arttigi belirlendi. Hastanin anam-
nezinde bir travma hikayesi yoktu. Yapilan fizik
muayenede dizin 6n tarafinda patellar tendon
lateralinde yaklasik 1x1 cm boyutlarinda yumu-
sak doku kitlesi tespit edildi. Hastanin sag dizin-
de eflizyon artisi ve enfeksiyon bulgusu yoktu.

Dizin fleksiyon ve ekstansiyon hareket agiklikla-
ri tamdi. Ekstansiyon ve fleksiyon hareketlerinin
son derecelerinde dizin anterolaterinde yumu-
sak doku kitlesinin oldugu bolgede hassasiyet
oldugu belirlendi. Hastanin dizinde bir instabi-
lite bulgusuna rastlaniimadi. Lateral McMurray
testi negatif olarak degerlendirildi.

Hastanin yapilan kan tahlilleri sonucunun nor-
mal sinirlarda oldugu goruldu. Cekilen iki yonli
diz grafilerinde kemik yapiyla ilgili bir patoloji
tespit edilmedi. Cekilen MR sonrasinda dizin
on yuziinde patellanin inferolateral bolgesinde
Hoffa icerisinde T1'de hipointens T2'de hiperin-
tens ganglion kisti ile uyumlu goérintiler tespit
edildi (Resim1,2). Hastadan “Bilgilendirilmis
onam” (informed constent) alinarak diz artros-
kopisi Onerildi.

Sonrasinda hastaya diz artroskopisi yapildi. Art-
roskopi esnasinda ganglion kisti disinda eklem
ici bir patoloji goriilmedi (Resim3,4).

Resim 2: MR Sagittal kesitteki ganglion kisti gortintusu

Sonrasinda hastaya diz artroskopisi yapildi. Art-
roskopi esnasinda ganglion kisti disinda eklem
ici bir patoloji goriilmedi (Resim3,4).

Resim 3: MR Sagittal kesitteki ganglion kisti gorintusi

Resim 4 : Ganglion kistinin debridman 6necesi artrosko-
pik gérinimu

Artroskopik olarak shaver yardimiyla kistin de-
kompresyonu yapildi. Kistin posteriorundaki
duvarin eksiyonu yapildi (Resim5,6). Cerrahi
sonrasi hasta ek bir fizik tedavi uygulamasina
ihtiya¢c duyulmadan glinlik aktivitelerine geri
dondu.



Cerrahi sonrasi 1 yil kontroliinde hastanin klinik
bulgusu ve sikayeti yoktu.

Resim 5 : Artroskopik debridman esnasindaki kistin go-
rinumu

Resim 6 : Artroskopik kist eksizyon sonrasi goriiniim

TARTISMA

Eklem i¢i ganglion kistlerinin etyolojisi hakkin-
da cesitli teoriler vardir. En sik kabul goéren (g
teoriye gore sinovial herniasyon, travmalara se-
konder ortaya ¢ikan misinoz dejenerasyon ve
embriyogenez esnasinda sinovial dokunun ek-
topik olarak bir boélgede lokalize olmasidir (5).

Bu gorislerden travmaya sekonder olarak orta-
ya ¢tkan musindz dejenerasyonun etyolojide en
onemli faktor oldugu distiniilmektedir (6).

Eklem ici ganglion kistlerinin ayirici tanisinda
synovial sarkom, pigmente villonoduler sinovit,
hemanjiom, lipoma arboresans ve infrapatellar
yag dokusuna uzanim gdsteren meniskal kistler
akilda tutulmahdir (2).

Eklem ici ganglion kistlerinin tedavisinde kon-
servatif ve cerrahi tedavi secenekleri vardir.

Semptomatik olmayan ganglion kistelrinde pe-
riodik olarak goruntilileme yontemleri ile ta-
kipler yapilabilir. Ultrasonografi esliginde yapi-
lacak aspirasyonun hem tanisal hem de tedavi
edici etkinligi vardir. Cerrahi tedavi istemeyen
hastalarda ultrason esliginde yapilacak aspiras-
yon bir tedavi yontemi olarak diistintlmelidir.
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Acik cerrahi girisimler ile bitin kist duvarlar
ile birlikte eksize edilebilir (7). Cerrahi yontem-
lerden bir digeri de artroskopik olarak eklem ici
ganglion kistinin dekompresyonu ve eksizyo-
nudur. Artroskopik cerrahi dncesi kistik yapinin
goruntileme yontemleri ile ganglion kisti oldu-
gu belirlenmeli ve cerrahi esnasinda artrosko-
pik gorlntilenme esnasinda baska bir patoloji
oldugu dusiinildiginde artroskopik eksizyon
yapilamayacaksa acik cerrahi girisim icin hazir-
hkli olunmalidir. Artroskopik kistin eksizyonu
esnasinda rezidu doku birakilmamasina dikkat
edilmelidir.

Diz i¢i ganglion kistlerinin cerrahi tedavisinde
artroskopik debridman kolay ve morbiditesi
disuk bir yontemdir. Artroskopik debridman
esnasinda rezidi doku birakilmamasina 6zen
gosterilmelidir ve artroskopik goriintilenme
esnasinda ganglion kisti disinda bir patoloji
stiiphesi olusmasi durumunda artroskopik ola-
rak eksize edilemeyecek bir kitle olursa acik cer-
rahi girisim icin hazirlikli olunmahdir.
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Yenidogan yogun bakim Unitelerinde solunumun destek-
lenmesi amaciyla uygulanan mekanik ventilasyon morta-
lite ve morbidite lzerine etkili olan yontemlerin baginda
gelmektedir. Solunumu desteklenen bebeklerin, mekanik
ventilator ile takibinde cilt bakimi, agri ydnetimi, hava yolu
glvenliginin saglanmasi, nemlendirme, viicut sicakliginin
korunmasi, beslenme, fizyoterapi konularinda bakimi ve
destegi tedavi slrecini etkileyen temel faktorleri olustur-
maktadir. Duizenli, dikkatli, yeterli daha da énemlisi uygun
bakim yapilmasi mortalite ve morbidite oranlarini nemli
oranda etkilemektedir. Bu yazida yenidogan yogun bakim
Unitesinde solunum destegine ihtiya¢ duyulan ve mekanik
ventilator ile solunumu desteklenen bebeklerin bakimin-
daki 6nemli noktalardan bahsedilecektir.
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ABSTRACT

Mechanical ventilation for respiratory support is one of
the most effective methods for mortality and morbidity
in neonatal intensive care units. Skin care, pain manage-
ment, airway safety, humidification, protection of body
temperature, nutrition, physiotherapy are the main fa-
ctors affecting the treatment process in the follow-up
of babies with a mechanical ventilator. Regular, careful,
adequate and appropriate care has a significant impact
on mortality and morbidity rates. In this article, impor-
tant key points in the care of babies who require respira-
tory support in the neonatal intensive care unit and who-
serespiration is supported by a mechanical ventilator will
be discussed.
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GiRiS

Yenidogan bebeklerde solunum yetmezliginin
desteklenmesi amaciyla uygulanan mekanik
ventilasyon, morbidite ve mortalite oranlarini
onemli oranda etkilemektedir. Bebeklerin baki-
mi yenidogan konusunda uzmanlasmis hekim-
lerin liderliginde; yenidogan hemsiresi ve diger
saghk personellerini de iceren multidisipliner
yaklagsim ile saglanmalidir (1). Yenidoganlarda
mekanik ventilasyon; solunum islevi yetersiz
olan veya solunumu olmayan bebeklerde al-
veolar ventilasyon yoluyla oksijenizasyonu ve
biriken karbondioksitin atilimini saglamak, so-
lunumu rahatlatmak ve desteklemek amaciyla
kullanilir (2). Mekanik ventilasyonda izlemin
temel amaci; bebegin en kisa stirede mekanik
ventilatorden ayrilabilecek asamaya gelebilme-
sidir. Bu nedenle bebegin dakikadaki solunum
ve kalp atim sayisinin, viicut isisinin yasa gore
normal seyretmesini ve uygulanan bakimlarin
tam ve zamaninda yapilmasini saglamak ¢ok
onemlidir (1,3). Bu bebeklere minimum do-
kunma ve maksimum gozlem prensibi ile yak-
lasiimasi gerektigi unutulmamaldir. Bu yazi-
da, mekanik ventilatérdeki bebegin bakimi ve
monitorizasyonu hakkinda 6nemli noktalardan
bahsedilecektir.

HAVA YOLU GUVENLIGI VE ASPIRASYON

Yenidoganin mekanik ventilasyonu; solunum
islevi yetersiz olan veya solunumu olmayan
bebeklerde solunumu rahatlatmak ve destek-
lemek amaciyla kullanihr. Takipne, hiperpne,
tasikardi, burun kanadi solunumu, yardimci so-
lunum kaslarinin solunuma katilmasi ve inleme
solunum islevinin yetersiz oldugunu anlamami-
z1 saglayan bulgulardir. Bu bulgular, solunum is
yukunun artmasina, yeterli oksijenizasyon ve/
veya ventilasyonun saglanamamasina yani akci-
gerde gaz degisiminin bozulmasina (pCO: artar,
pO:2 azalir, pH azalir) neden olur. Solunum yet-
mezligi; solunum sikintisi bulgulari ile birlikte
pH< 7.20-7.25, PaCO2>60mmHg, %100 oksijen
destegi alan bir hastada Pa02<50-60 mmHg ve
pO2< %80 oldugu tablodur. Bradikardi ve ap-
nelerin sikliginda artis, takipne ve retraksiyon-
larin devam etmesi, hipotansiyon/perfiizyon
bozuklugu, nazal pronglarin tolere edilmemesi
de mekanik ventilator destegi gerektiren ne-
denlerdir (4). Bu siirecte mekanik ventilator ile

yeterli gaz degisimini saglamak, akciger hasari
riskini en aza indirmek, solunum yukunu hafif-
letmek ve hastayi rahatlatmak amaglanir (5).

invaziv ya da non-invaziv mekanik ventilasyon
icin yerlestirilmis olan endotrakeal tlipiin ya da
nazal kandllerin yerlestirilmesi esnasinda yeni-
dogan hemsiresinin kilit roli bulunmaktadir.

Yenidogan hemsiresi monitorizasyon uygular,
aspirasyon sondasi ve endotrakeal tlpl hazir-
ladiktan sonra entlibasyon islemini uygulayan
kisiye verir ardindan trakeaya basi uygular ve
bebedin basinin stabilizasyonunu saglar. En-
tibasyon sonrasinda oksijen destegini ya dog-
rudan mekanik ventilator baglantisi ile ya da
balon ile saglar, son olarak endotrakeal tiipln
yerlesim yerinin kontrolinu yapar (6).

Bebek entiibe edildikten sonra sirasiyla endot-
rakeal tipuin yerinde tutulmasi, yerlesim yerinin
dogrulugunun kontroll, tipln isaretlenmesi
ve sabitlenmesi ardindan 61U boslugu azaltmak
amaciyla tipun kisaltilmasi ile bu siire¢ sonun-
da uygulanacak pozitif basingli ventilasyon uy-
gulamalariniyenidogan hemsiresi yerine getirir.

Bu asamalar hava yollarinin gtivenligini sagla-
mak amaciyla dogrulanmalidir (6). Endotrakeal
tlp yerlesiminin yerini kontrol ederken 6ncelik-
le solunum sesleri alinlyor mu ve g6gus ve/veya
abdomen hareketleri gézleniyor mu sorulari ile
ilk dogrulama yapilmalidir. Kesin dogrulama
icin ise oskultasyon ile bilateral solunum ses-
lerinin esit olarak alindigi, her ventilasyon son-
rasinda gogusiin hafif yikseldigi, midede hava
giris sesinin duyulmadiginin teyit edilmesi ge-
reklidir. Endotrakeal tlpin uzunlugunu tespit
etmek icin formil “bebegin agirhigi+6cm” ola-
rak hesaplanir. Hesaplanan uzunlugun cm cin-
sinden tup Uzerindeki isareti Gist dudak hizasina
gelmelidir. Ust dudak hizasindan itibaren de 4
cm daha Uzerine ekleyerek tlpin kisaltilacagi
mesafe hesaplanir. Bu asamadan sonra bakim
veren ekibin 6nemli bir sorumlulugu da endot-
rakeal tipuln yerinden ¢ikmasini dnlemektir.

Eger tip yerinden cikarsa akut hipoksi, bradi-
kardi, trakea ya da larinkste ciddi zedelenme
meydana gelebilir. Ozellikle entiibasyon siiresi
uzayan, endotrakeal aspirasyon esnasinda ciddi
ajitasyon yasayan ve gogus fizyoterapisi uygu-
lanan bebeklerde, basini bir tarafa dondiren



bebeklerde, flasterlerin aynldigi zamanlarda
dikkatli olunmalidir. TlpU en iyi tespit edebile-
cek yontem ile ilgili calismalar net olmamakla
birlikte, bantla birlikte yapistirici benzoin ten-
trd, pektin gibi ajanlar kullanmak, tlipli banta
dikmek, plastik ya da metal engel kullanmak
gibi 6nlemlerle tup tespiti yapilabilir.

Entlibasyon oral ya da nazal olmak tzere iki yol-
la yapilabilmektedir. Oral yol daha hizli, kolay
ve daha az travmatiktir ancak oral yolla uzun
stre entiibe kalanlarda damakta oluk ve dis
gelisiminde bozukluk olabilmektedir. Nazal yol
ile entlibasyon ise tip ¢ikmasinin ve tiip ha-
reketinin daha az oldugu ancak ekstiibasyon
sonrasi atelektazinin daha sik gozlemlendigi
yontemdir. Ayrica tliip konulan burun deligin-
de hava akisinda bozulma ve nazal vestibiilde
darlik olabilmektedir. Trakea hasari riski, tespit
sayisi ve tlp degisim sayisi acisindan ise birbir-
lerine Gstunlikleri yoktur (7). Her iki yontemin
ortak ve farkli sorunlari degerlendirildigi zaman
oral entiibasyon yolunun 6ncelikli tercih olmasi
gerektigi distinilmektedir. Uygulama sirasinda
tlplin tespit edildigi yer dudagin sag ya da sol
yani olursa damakta oluk olusmasi énlenebilir
ve bebegin basi iyi tespit edilirse tiip hareketi
azaltilabilir.

HAVA YOLUNUN NEMLENDIRILMESI VE ISITILMASI

Yenidoganlarda en sik ve en kontrolstiz uygula-
nan ilag oksijendir ve bu oksijeni saglamak yani
solunumu desteklemek amaciyla mekanik ven-
tilasyon ya da non-invaziv mekanik ventilasyon
uygulanir. Bu yontemlerle oksijen saturasyonu
%90-95 araliginda tutulmaya calisilir. Altta ya-
tan hastaligi tedavi ederken ve solunumu des-
teklerken amac akciger ve havayolu hasarini en
aza indirmektir. Bu nedenle eger kontrendikas-
yon yoksa non-invaziv yontemler ile yani has-
tayl entliibe etmeden solunum desteklenir. En
sik kullanilan non-invaziv yontem nCPAP (nazal
surekli pozitif havayolu basinci)’ dir. nCPAP ven-
tilasyonunda prongun ya da maskenin pozis-
yonu onemlidir. Uzun sureli kullanimda burun
septumunda, filtrumda ve burun deliklerinde
sekil bozuklugu, nekroz yapabilir. Bu nedenle
burun yapisina uygun kisa binazal prong kul-
lanimi 6ncelikli tercih olmalidir. Mekanik venti-
lasyon ile solunum destedi verilen bebeklerde
ust hava yollarinda havayr nemlendirme, filtre
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etme ve i1sitma fonksiyonlar gerceklesmemek-
tedir, bu nedenle hipotermi, siliyer disfonksiyon
ya da havayolu nekrozu olmamasi icin bebege
verilen havanin isitilmasi ve nemlendirilmesi
gerekmektedir. Siliyer aktivitenin saglanabil-
mesi i¢in verilen nem orani %75'in Gizerinde ve
havanin sicakhdi viicut sicakhgina yakin olma-
si gerekmektedir. Bu kosullarin saglanabilmesi
icin de mekanik ventilatorlerde isitici 6zellikli
nemlendiriciler vardir. Kuru hava ile ventilasyon
yaptirilirsa bronsiyal sekresyonlarin viskozitesi-
nin arttigi, fonksiyonel rezidiel kapasitenin ve
akciger kompliyansinin azaldigi bilinmektedir
(8). Eger hava fazla isitilirsa da hava yollarinda
yaniklar olusabilmektedir. Invaziv ya da non-in-
vaziv mekanik ventilasyon uygulanirken sik kar-
silasilan sorunlardan birisi de artmis sekresyon
ve bu sekresyonlarin olusturdugu tikanikhktir.

Aspirasyon yapilirken enfeksiyon ve travma
riskini azaltmak icin uyulmasi gereken kurallar
vardir. Oncelikle aspirasyon her bebege siirekli
degil, oskiltasyonunda kaba ral, ronkiis duyu-
lan, solunum sesleri azalmis, desattire olan, aji-
tasyon yasayan, klinigi anlik olarak kétulesmeye
baslayan, pulmoner kanamasi ya da mekonyum
aspirasyon 0ykisi olan, uygun nemlendirmeye
ragmen tlpl sekresyonla tikali olan bebeklere
uygulanmalidir.

Aspirasyon islemi, yumusak ve ucu yuvarlak,
her iki yaninda delik olan, capi endotrakeal tip
¢apinin 2/3'ind gegmeyen bir sonda ile 60-100
mmHg aspirasyon basinci altinda ilerletilmis
sondanin geri ¢ekilmesi esnasinda yapilmali-
dir. Hipoksi riskinin minimum olmasi icin bu
islem 5-10 saniyeyi gegmemelidir. Aspirasyon
isleminden once ventilatdrde uygulanan FiO2
degerinden %10 fazla olacak sekilde veya kisa
sureli %100 oksijenle bebege balon maske ile
ventilasyon uygulamasi yani preoksijenizasyon
ve aspirasyon bittikten sonra da 60-90 saniye
sureyle balon maske ile ventilasyona devam
edilip sonrasinda bebegin mekanik ventilasyo-
na baglanmasi yani hiperinflasyon uygulamasi,
bradikardi ve desaturasyon riskini azaltacaktir.

CiLT BAKIMI

nCPAP ile ventilasyon uygulanirken prong ya da
maske kullanimi nedeniyle burun cildinde ciddi
anlamda tahris meydana gelebilir.



76

Bunu 6nlemek amaciyla cilt bakimi ¢ok 6nem-
lidir (9). Prematire bebeklerde cildin stratum
korneum tabakasi term bebeklere gére 10-20
kat daha incedir ve dermis tabakasindaki kolla-
jen ve elastin lifleri azdir (10). Bu nedenle cildin
bariyer fonksiyonunda azalma, cildin kizarma-
sina ve soyulmasina, isi ve sivi kaybina, 6deme
neden olur. Bebeklerin pozisyonlari sik sik de-
gistirilmeli, bu aralik 3 saati gegmemeli, 6demli
bolgelerin basinca ve iskemiye bagli zedelen-
mesi onlenmelidir. Kullandigimiz malzemeler
deriye zarar vermeyen 6zellikte olmalidir. Cilde
uygulanan flaster ya da yapiskanlar ciltte soyul-
ma, kizarma yapabilir. Yapiskanlarin kuvveti-
nin pamuk ile azaltilmasi denenebilir. Yapiskan
bant cikartilirken sabunlu islak bir pamukla, cil-
de paralel, bandi kendi lizerinde katlayarak ci-
kartmak gerekir. Yeni dogan bebedin deri pH’si
ilk hafta boyunca alkalidir, bu siirenin sonunda
pH 5’in altina duser ve asidik yapi kazanir. Asidik
pH bakterisidal etkilidir. Bu nedenle bebek yika-
nirken alkali sabunlar kullanilmamalidir, notral
pH icerigine sahip boyasiz ve parfliimsiiz sabun-
lar kullanilmalidir. Premature bebekler 2-3 giin-
de bir yikanmalidir. Genel durumu kéti olan ve
gestasyonel haftasi 32 haftadan kuiguk olan be-
bekler ylkanmamalidir. Bu bebeklerin temizligi
sicak su ile i1slatilmis pamuk ile hafifce silinerek
yapilmalidir. Deri bakimi icin ayrica nemlendiri-
ci krem uygulamasi dermatiti azaltmak ve deri
bUtunligini korumak icin yapilmahdir. Ancak
akttel agirhgr 750 gr altinda olan bebeklere
nemlendirici uygulamasi koagtlaz negatif sta-
filokok enfeksiyonu olasiigini artirdiginden,
glinde iki defadan fazla uygulanmamalidir. Be-
beklerde kullanilacak olan nemlendirici secilir-
ken vazelin bazl olmasina, koku, boya ve koru-
yucu icermemesine dikkat edilmelidir. invaziv
girisimler 6ncesinde dezenfeksiyon amaciyla
kullanilan povidon iyot uygulamasi sonrasi iyo-
tun deriden emilmesiyle tiroid fonksiyonlarinin
bozulabilecegi, alkol kullanimina bagl alkol in-
toksikasyonu gelisebilecegi akilda tutulmahdir
(11). Bu nedenle dezenfeksiyon sonrasi deri se-
rum fizyolojik veya steril su ile temizlenmeli ve
dezenfektan madde deriden uzaklastirnimalidir.

GObek bakiminda ise dezenfektan kullanimi-
nin gobekte bakteri birikimini, deri ve sistemik
enfeksiyon oranlarini etkilemedigi bildirilmistir.
Banyosu dizenli yaptirilan bebeklerde gobe-

gin kuru olmasi ve alt bezinin disinda tutulmasi
yeterlidir. Gobek bakimi yapilacaksa %70 alkol
soliisyonu kullanilmahdir, onun haricinde gazli
bezle sarma veya antibiyotikli topikal uygula-
malar gébek kordonunun diismesini geciktire-
cegiicin yapilmamalidir. Tim bu bakim kurallari
uygulanirken mutlaka uygulayicinin kontrol lis-
tesi olmali, eksik ya da hatali uygulama yapilma-
malidir. Non-invaziv mekanik ventilasyon uygu-
lamalarinin tamaminda gastrik dekompresyon
saglamak amaciyla da orogastrik sonra mideye
yerlestirilmelidir.

VUCUT SICAKLIGININ DUZENLENMESI

Yenidogan bebeklerde viicut ylizey alaninin
vucut agirligina orani eriskinlere gore oldukca
fazladir. Gebelik haftasi azaldik¢a bu oran daha
da artmaktadir. Premature bebeklerde deri alti
yag dokusu ve 1si olusumunda rol oynayan kah-
verengi yag dokusu az oldugu icin hipotermiye
daha egilimlidirler. Bebekler icin termoregi-
lasyon, vicut sicaklarinin 36-37°C araliginda
tutulmasi demektir. Vicut sicakliginin normal
sinirlar icerisinde tutulmasinin, yogun bakim-
daki bebeklerde 6lum ve hastalikli sag-kalim
oranlarini belirgin olclide azalttigi gosterilmis-
tir. Termo-regulasyonu saglarken bebegin en az
enerji ve oksijen harcadigi bir ortam gereklidir.

Bu nedenle isi kontroliini saglamak icin kiivoz-
lerin ve radyant isiticili agik yatak sistemlerinin
kullanilmasi gereklidir. Cok diistik dogum agir-
hkli bebekler cift cidarli kapali kiivozlerde izle-
nirse enerji ve sivi kayiplari daha az olur. Kiivoz
icerisinde bebekler giyinik olarak izlenmelidir,
en fazla 1s1 kaybi bas kismindan oldugu igin
bebege sapka da giydirilmesi gereklidir. Kiivoz
ici havanin isitilmasi yaninda nemlendirilme-
si de evoporasyonun neden oldugu isi ve sivi
kaybini azaltacaktir. Cok distik dogum agirhkli
bebeklerde kiivoz ici nem orani ilk hafta %70’
ten fazla olmali, ilk hafta bitiminde nem orani
yavasca azaltilarak %40-50 seviyelerine kadar
azaltilmalidir. Ayrica bu bebeklerde cok isi kaybi
olabilecegi g6z onlinde bulundurularak gévde
ve ekstremiteleri poliliretan 6rti ile ortilebilir.

AGRI YONETIMI

Agn, organizmayi zararl etkilerden koruyan
fizyolojik bir algidir. Agrili uyaran katekolamin,
glukagon ve steroid salinimina neden olur.



Yenidogan yogun bakim unitesinde yatan ve
Ozellikle solunum destedi amach mekanik ven-
tilasyon uygulanan bebekler, rutin bakimlari
yapilirken ve izlenirken agrili uyarana maruz
kalirlar. Gestasyon yasi <31 hafta olan bebekler
ise endotrakeal aspirasyon, topuk delme, ven6z
kan alma, damar yolu agma, entlibasyon, toraks
tlpu takilmasi, g6z muayenesi, lomber ponksi-
yon, flaster cikartilmasi, nazogastrik ya da oro-
gastrik sonra takilmasi, CPAP pronglarinin takil-
masi ve ¢ikartilmasi, nazofarengeal aspirasyon
uygulamasi gibi onlarca agnl uyarana maruz
kalirlar. Agri varliginda ventrikil ici kanama riski
ve ventrikil ¢cevresindeki beyaz cevherde hasar
gelisme riski artar (12,13).

Yenidogan yogun bakim Unitesinde izlenen
hasta bebekler isik, gurilta, agrili girisimler gibi
zararli uyaranlara karsi hassastirlar. Grultila ve
fazla aydinlatilmis ortamlarda tedavi edilen ¢cok
disuk dogum agirlikl bebeklerin kan basinci
ve oksijen satuirasyonlarinda dalgalanmalar ol-
dugu saptanmistir.

Yenidogan bebekler agriy1 sézel olarak ifade
edemediginden dolayr agrinin degerlendiril-
mesinde fizyolojik ve davranissal gostergelerle
degerlendirilen agn degerlendirme 6lcekleri
kullanilmahdir. Bunlardan; miad dncesi dogan
bebeklerde agr profili (Premature Infant Pain
Profile; PIPP), term yenidogan bebeklerde agri
Olcedi (Neonatal Infant Pain Scale; NIPS) ve ye-
nidoganda agri, huzursuzluk ve sakinlik 6l¢egi
(Neonatal Pain Agitation and Sedation Scale;
N-PASS) yaygin olarak kullanilan él¢eklerdir. Fiz-
yolojik gostergeler olarak da kalp hizi, solunum
hizi ve kan basinci artar, oksijen saturasyonu
duser ve terleme olur, davranissal olarak ise be-
bek huzursuz olur ve alnini kiristirir sonrasinda
aglamaya baslar.

Agn yasayan bir bebek mekanik ventilasyo-
na uyum saglayamaz, bu durum ventilasyonu
glclendirir. Bu nedenle bebeklerde rutin olarak
kullanimi yerine klinik degerlendirme sonrasi
secilmis olgularda analjezik ve sedatif kullanil-
masi gerekmektedir (12,14). Mekanik ventila-
tordeki bebekte agri kontroliiniin, ventilatorle
senkronizasyonu artirip pulmoner fonksiyonlari
iyilestirdigi ve daha az néroendokrin yanit ile
olusabilecek komplikasyonlari azalttigi bilin-
mektedir. Bebekten alinacak kan 6rneklerinin
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bir seferde alinmasi, islemler icin mimkiinse
umblikal katater takilmasi, mimkin oldugunca
noninvaziv monitdrizasyon yontemlerinin uy-
gulanmasi, daha az sayida ve hipoallerjik flaster
kullanilmasi, mekanik ventilasyon uygulaniyor-
sa senkronize modlarin secimi gibi yaklasimlar
agrih uyaran sikhgini azaltacaktir. Bebegin to-
pugundan kan alinirken, aspirasyon yapilirken
veya bebek tartilirken bebegdin bir ort ile saril-
masi agri duyusunu azaltir. Bebeklere rutin ola-
rak uygulanan masajlar ve agrili islemler sirasin-
da emzik verilmesi de faydal olacaktir. Emzik
verilirken siikroz veya steril suya batirilip veril-
mesi veya mimkiinse bebegin kucaga alinmasi
da agriyi ve rahatsizhga verilen tepkileri azalta-
caktir. Non-farmakolojik yontemlerin yetersiz
oldugu durumlarda farmakolojik yontemlerin
kullanimi kacinilmazdir. Bu durumlarda morfin,
midazolam ve benzeri ilaglar kullanilabilir an-
cak bu ilaglarin kullaniminda da yan etkiler g6z
onlne alarak secim konusunda dikkatli olun-
maldir. Ornegin; morfin ve fentanil kullanimi
ventilasyon sirasinda agri ve stresi azaltir ancak
mekanik ventilasyon suresini uzatabilir, ayrica
periventrikiler |6komalazi ve intraventrikiler
kanama riskini artirir (12, 15). PrematuUre bebek-
lerde ise hipotansiyon agisindan dikkatli olmak
sartiyla kullanilabilirler.

BESLENME

Mekanik ventilatordeki bir bebekte yetersiz be-
sin alimi, artmis veya degisen besin ihtiyaci, en-
teral beslenme intoleransi gibi farkli beslenme
yetersizlik tablolari gériilebilir. lyi bir beslenme
destegdi ventilatordeki bebegin kisa ve uzun do-
nem prognozunu etkilemektedir.

Mekanik ventilator destedi alan bebeklerde
malnutrisyon akciger gelisiminde, respiratuvar
kaslarin fonksiyonunda ciddi sorunlara yol aca-
bilir. Bu etkiler sonucunda “bronkopulmoner
displazi” goriilme ihtimali artabilir (16-17). Me-
kanik ventilasyon ya da CPAP destegi enteral
beslenme i¢in sorun olusturmaz, eger dolasim
sorunu olan ve mide-bagirsak sistemi patolojisi
olan bebeklerde total parenteral nutrisyon bas-
lanmalidir. Enteral yol ile beslenemeyen bebek-
lerde, bagirsaklarin uyarilmasi amaciyla erken
donemde orogastrik yol ile 3-4 saatte bir 1-2
ml anne sutl verilerek “trofik beslenme” sag-
lanmalidir. Beslenme izlemi yaparken de gastrik
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rezidl, karin distansiyonu, kusma varlgi, apne
acisindan dikkatli olunmalidir.

VENTILATOR iLiSKiLi PNOMONIDEN KORUNMA

Yenidogan yogun bakim unitelerinde mekanik
ventilator ile takip edilen bebekleriicin bir diger
onemli sorun ventilator iliskili pndmonidir (12).

Mekanik ventilator ile tedaviye baslandiktan 48
saat sonra ortaya ¢ikan ve klinik, laboratuvar ve
radyolojik olarak tanisi konan polimikrobiyal et-
kenlerin s6zkonusu oldugu bir durumdur. Klinik
olarak; i1s1 diizensizligi 6zellikle hipotermi, respi-
ratuvar sekresyonlarda artis, anormal I16kosit sa-
yisi, anormal kalp hizi 6zellikle bradikardi, hisilti
ve takipne bulgularindan en az tglnln varlig
gereklidir. Dikkat ¢eken baska bir bulgu ise tra-
keal sekresyonlarin purilan gérinimde olma-
sidir. Ventilator iliskili pndmoniden korunmak
icin oncelikle non-invaziv ventilasyon uygulan-
mali, nazal yerine oral endotrakeal tiip kullanil-
mali, tekrarlayan entiibasyonlardan kacinilmali,
mekanik ventilasyon stiresi mumkuin oldugun-
ca kisa tutulmali ve ventilator devresinde biri-
ken su her 3-4 saatte bir bosaltiimalidir.

Oral/farengeal ve endotrakeal aspirasyonlar ayri
sondalar ile yapilmalidir ve aspirasyon sadece
gerek oldugunda uygulanmalidir. Ayrica venti-
lator devreleri ve kapali devre aspirator katater-
leri sadece gozle gorilir bir kirlenme oldugun-
da degistirilmelidir. El hijyenine dikkat edilmesi
ve bebege uygun agiz bakiminin yapilmasi da
ventilator iliskili pnémoniden korunmak adina
onemlidir.

FiZYOTERAPI

Mekanik ventilator destedi alan bebeklerde
fizyoterapi uygulamalari tartismahdir. Calisma-
larda sekresyonlarin hava yollarindan uzaklas-
tinlmasinda ya da ventilatorde kalim siresinin
kisalmasi konularinda fayda sagladigi yoniinde
yeterli kanit elde edilememistir (1, 11). One-
ri olarak ¢ok distik dogum agirlikh bebeklere,
genel durumu henuz stabil olmayan bebeklere
ve postnatal 24 saat sliresince intrakranial ba-
sincl artirdigi icin yenidogan yogun bakimda
mekanik ventilatérdeki bebeklere fizyoterapi
uygulanmasi 6nerilmez. Solunum seslerinin esit
alinamadigi, akciger grafisinde atelektazinin ol-
dugu, oksultasyonda sekretuar ve kaba ralleri

olan secili vakalara perkusyon, postural drenaj
ve vibrasyon yontemleri ile fizyoterapi uygulan-
masinda fayda saglanabilir (18).
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