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OZET

AMAG: Diinya Saglik Orgiitiinin(DSO) tanimlamasinda; viicut
kitle indeksi (VKI) 25 ve Uzeri olanlar hafif kilolu, 30 ve {zeri
olanlari obez olarak siniflandirmistir ve obezitenin diinya gene-
linde prevalansi giderek artmaktadir. Obezite, artik epidemi ve
onemli bir halk sagligi problemi haline gelmistir. Calismamizda
kronik inflamatuvar ve epidemik bir hastalik olan obezitenin
yeni inflamasyon ve kardiyovaskiiler hastalik risk belirteci ola-
rak tanimlanmis nétrofil/lenfosit orani (NLR), monosit diisiik yo-
gunluklu lipoprotein (HDL) orani (MHR) ve plazma aterojenik in-
deksi (PAI) parametreleriyle iliskisini arastirmak amaglanmistir.

GEREC VE YONTEM: Birinci basamak saglik merkezine
01.12.2018 ile 31.04.2019 tarihleri arasinda ardisik basvuran
toplam 536 hasta retrospektif kesitsel tasarimla degerlendiril-
di. Hastalarin demografik 6zellikleri, kronik hastalik karakterleri
ve laboratuvar, boy, kilo, bel ve kalca cevreleri hasta kayit veri
tabanindan temin edildi. Basvuran hastalar, VKi'ne gére normal
kilolu (18,5-24,9), hafif kilolu(25-29,9), obez (30-34,9) ve morbid
obez(35 ve uzeri) olarak dort gruba ayrildi. Gruplar arasi degis-
kenler degerlendirildi.

BULGULAR: Galismada yas ortalamasi 34 (IQR 25-42)'ti ve
%84,5'1(452) kadin cinsiyetteydi. Calisma popilasyonunun
%18(97)'si normal kilolu, %26,5 (142)'si hafif kilolu, %27,5(147)'si
obez, %28,2 (151)'si morbid obezdi. Obezite derecesi arttik¢a
yas (p<0.001), hipertansiyon &ykisii(p=0.003) anlamli olarak
artmaktaydi. Laboratuvar parametreleri incelendiginde, achk
kan sekeri diizeyi, insulin direnci,C-reaktif protein (CRP), ferri-
tin diizeyleri obezite derecesi ile artmisti (p<0.001) ancak HDL
kolesterol azalmisti (p<0.001). NLR, MHR ve PAI de obeziteyle
artis gosterdi ancak istatistiksel anlamliliga sadece PAI ulasti
(p<0.001). Hemoglobin, platelet, D vitamini, B12 vitamini de-
giskenlerinde obezite gruplari arasinda anlaml farklilik yoktu.
Lineer regresyon modelinde obezite ile yas, CRP ve PAl arasinda
kuvvetli iliski saptandi.

SONUC: Arastirdigimiz parameterlerden PAI, obez hastalarda
kardiyovaskiiler hastalik riski degerlendirmek icin ucuz ve pra-
tik bir belirteg olarak klinik pratikte kullanilabilir. NLR ve MHR
obezite ile artmis ancak istatiksel anlamhliga ulasmamistir.

ANAHTAR KELIMELER: Obezite, Monosit HDL orani, Notrofil
lenfosit orani, Plazma aterojenik indeksi

Gelis Tarihi / Received: 12.09.2020
Kabul Tarihi / Accepted: 20.01.2021 =~ )
Yazigsma Adresi / Correspondence: Dr.Ogr.Uyesi Ibrahim ERSOY

ABSTRACT

OBJECTIVE: In World Health Organization (WHO) definiti-
on, body mass index (BMI) 25 and over is classified as slightly
overweight, 30 and over classified as obese, and obesity has
increasing prevalence worldwide. Obesity has become an epi-
demic and an important in public health problem. In our study,
we aimed to investigate the relationship among obesity, a chro-
nic inflammatory and epidemic disease, with the parameters of
Neutrophil to lymphocyte ratio (NLR), monocyte to low-density
lipoprotein (HDL) ratio (MHR) and atherogenic index of plasma
(PAI), which are defined as new inflammation and cardiovascu-
lar disease risk markers.

MATERIAL AND METHODS:

A total of 536 consecutive patients who applied to the primary
health care center between 01.12.2018 and 31.04.2019 were
evaluated with a retrospective cross-sectional design. The
demographic characteristics of the patients, chronic disease
characteristics and laboratory, height, weight, waist and hip cir-
cumference were obtained from the patient registry database.
The patients who admitted participating in the study were di-
vided into four groups according to their BMI as normal weight
(18.5-24.9), overweight (25-29.9), obese (30-34.9), and morbidly
obese (35 and above). Intergroup variables were evaluated.

RESULTS: In the study, the population mean age was 34(IQR
25-42), 84,5% (452) were female. Of the study population 18%
(97) were normal weight, 26.5% (142) were slightly overweight,
27.5% (147) were obese, 28.2% (151) were morbidly obese.
As obesity was increasing, age(p<0.001), hypertension histor-
y(p=0.003) increased significantly. When laboratory parameters
were examined, fasting blood glucose level, insulin resistance,
C-reactive protein (CRP), ferritin levels increased with obesity
severity, while HDL cholesterol was reduced (p<0.001). NLR,
MHR, and PAI all parameters increased with obesity, but only
PAl reached statistical significance (p<0.001). There was no
significant difference between obesity groups in hemoglobin,
platelet, vitamin D, vitamin B12 variables. A strong correlation
was found between obesity and age, CRP and PAl in the linear
regression model.

CONCLUSIONS: PAI, one of the parameters we investigated,
can be used in clinical practice as a cheap and practical marker
to assess cardiovascular disease risk in obese patients. NLR and
MHR increased with obesity but did not reach statistical signi-
ficance.

KEYWORDS: Obesity, Monocyte to HDL ratio, Neutrophil to
lymphocyte ratio, Atherogenic index of plasma
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GiRiS

Obezite, vicutta saghgr bozacak olclide asir
yag birikmesi durumudur. Dinya Saglik Orgi-
ti (DSO) tanimlamasinda viicut kitle indeksi
(VKI) 25 ve Uizeri olanlar hafif kilolu, 30 ve (ize-
ri olanlar obez olarak siniflandirmistir. Obezite,
diinya genelinde 6nemli bir halk saghgi sorunu-
dur. Tum Ulkelerde her gecen gun artmakta ve
epidemi haline gelmektedir. DSO’niin 6 kitada
yuruttigli MONICA calismasinda obezite pre-
valansi %10 ila 30 arasi gozlenmistir (1). Obezi-
tenin kardiyovaskiler hastaliklar ile yakin iligkisi
vardir. Temelinde sistemik duistiik dereceli infla-
matuvar durumun yer aldigi distinulmektedir.

Ancak gunimizde klinisyenler inflamatuvar
durumu tespit etmede; C-reaktif protein (CRP),
fibrinojen ve pro-inflamatuvar sitokin benzeri
interlokin (IL)-6, IL-10 and timor nekroz faktor-a
(TNF-a) gibi parametreleri kullanmaktadir. Bu
tetkikler; pahali, ulasilmasi zor laboratuvarlarda
yapilmakta ve pratik uygulamada yeri kisithdir.

Galismamizda obezitenin, yeni kardiyovaskiiler
risk belirteci olarak tanimlanmis notrofil/len-
fosit orani (NLR), monosit HDL orani (MHR) ve
plazma aterojenik indeksi (PAl) gibi parametre-
lerle iliskisini arastirmayi hedefledik.

Bu belirtecler, 1. basamak saglik hizmeti sunan
merkezlerde yapilabilen rutin testlerden tam
kan, HDL ve trigliserid degerlerinden pratik ve
ucuz sekilde hesaplanan tetkiklerdir.

GEREC VE YONTEM

Hasta Grubu

Afyonkarahisar  Saglikh Hayat Merkezine
01.12.2018 ile 31.04.2019 tarihleri arasinda bas-
vuran ardisik toplam 536 hastayi retrospektif
olarak degerlendirdik. Bu hastalarin demografik
ozellikleri, kronik hastalik karakterleri ve labo-
ratuvar (hemogram, CRP, biyokimya (a¢lik kan
sekeri (AKS), tiroid stimulan hormon (TSH),CRP,
ferritin, instllin diizeyi) verileri ile boy, kilo, bel
ve kalca cevreleri hasta kayit veri tabanindan te-
min ettik. Basvuran hastalar, VKi'ne gére normal
kilolu (18,5-24,9), hafif kilolu(25-29,9), obez (30-
34,9) ve morbid obez(35 ve Uzeri) olarak dort
gruba ayrnildi.

Bu dort grubu antropometrik 6l¢timler, hemog-
ram parametreleri ve biyokimyasal parametre-
ler agisindan degerlendirdik.

Antropometrik Olgiimleri

Bel cevresi, hasta ayakta iken alt kosta ile spina
iliaka anterior superior arasindan gecen diiz-
lemde belin en dar yerinden ve hafif ekspir-
yum yaptirilarak olculda. Kalca cevresi 6lcimu
ise kalca Uizeri en genis kisim etrafindan 6l¢iim
alindi. Her iki 6lciim, elastik olmayan mezuraile
yere paralel tutularak yapildi. Antropometrik 6l-
¢Uim hata riskini azaltmak icin ayni arastirnici 6l-
¢Uim yapti. Boy, ayakkabilari ¢ikarilarak standart
boy 6lcer aracihgiyla olculdu. Kilo ise, ceket ve
fazla giysiler, clizdan aksesuar gibi esyalari ¢ika-
nidiktan sonra sabah a¢ karna 6l¢ildi. Calisma
grubunun boy ve kilolar kaydedildikten sonra
viicut kitle indeksleri (VKi), agirlik (kg)/boy(m?2)
formiilii ile hesaplandi. VKi 18,5-24,9 arasi nor-
mal, 25-29,9 arasi hafif kilolu, 30-34,9 arasi obez,
35 ve Uizeri morbid obez olarak siniflandinlidi.

Kan Tetkikleri

Kan ornekleri, 12 saatlik aclik sonrasi sabah din-
lenim halinde 8 ile 10 saatleri arasinda anteki-
bital venden alindi. Tam kan, biyokimyasal ve
hormonal testler icin alinan 6rneklerden daki-
kada 2500 donme hizinda 10 dakika santrifj
edilerek serumlar temin edildi. Tam kan sayimi,
Sysmex XE-2100 (Sysmex Corp., Kobe, Japan)
sistemi ile florosans akim sitometri ve elektriksel
biyoimpedans metodu ile yapildi. Glukoz, total
kolesterol, trigliserid (TG), diisuk yogunluklu li-
poprotein (LDL), yiiksek yogunluklu lipoprotein
(HDL), achk kan sekeri, serum kreatinin, sodyum,
potasyum, aspartat aminotransferaz (AST),
alanin aminotransferaz(ALT), rutin kullanilan
kimyasal oto-analizer (Cobas Integra 800; Ro-
che Diagnostics GmbH: Mannheim, Germany)
ile yapildi. Aclik insulin diizeyi, tiroid stimulan
hormon (TSH), B12 ve D vitamini diizeyleri oto-
matik hormon analizatéri (Beckman Coulter;
Unicel DXI 600; Access Immunoassay System)
cihaziyla yapildi. insiilin direnci icin homeostaz
modeli (HOMA-IR) (insulinxglukoz/405 formlu
ile elde edildi. Kan tetkiklerinden néotrofil sayi-
s, lenfosit sayisina boliinerek notrofil-lenfosit
orani (NLR), monositlerin HDL'ye orani alinarak



monosit-HDL orani (MHR) hesaplandi. Trigliseri-
din, HDL-kolesterole oraninin logaritmasindan
plazma aterojenik indeks hesaplandi.

istatiksel Analiz

Calismadaki veriler, SPSS v22 (SPSS, Inc., Chica-
go, lllinois) paket programinda istatistiksel ana-
lize tabi tutuldu. Surekli degiskenler tanimlayi-
cl istatistik olarak ortalama ve standart sapma
(+SD) seklinde ile ortanca 25. ve 75. interquantil
range(IQR), kategorik degiskenler ylizde ola-
rak belirtilmistir. Degiskenlerin normal dagilimi
gorsel ve analitik yontemlerle test edildi. Nor-
mal dagiliml verileri karsilastirmak icin One way
ANOVA testi, normal olmayan dagilimli verileri
karsilastirmak icin Kruskal Wallis testi kullanil-
di. VKi olasi prediktorlerini belirlemek icin yas,
cinsiyet, diyabetes mellitus (DM), Hipertansiyon
(HT), PAI, MHR, NLR ve CRP degiskenleri tek de-
giskenli lineer regresyon testine tabii tutuldu.

Anlamli olanlar, cok degiskenli lineer regresyon
analizine alinmistir. Coklu dogrusallik durumu
icin VIF ve Tolerance degerlerinde uygunsuzluk
saptanmadi. Modele almadan 6nce sag capra-
stk dagihmda olan CRP ve MHR'nin logaritmik
transformasyonu yapildi. Model uyumlulugu
Hosmer-Lemeshow uyumluluk testi ile yapildi.
Sonuglar %95‘lik giiven araliginda, anlamlilik
p>0,05 diizeyinde degerlendirilmistir.

Etik Kurul

Gahsmanin etik kurul onayi, Afyonkarahisar
Saglik Bilimleri Universitesi Klinik Arastirmalar
Etik Kurulu Karari (2020/10) ile onay alinmistir.

BULGULAR

Calisma popiilasyonu 536 kisiden olusmaktay-
di. Yas ortalamasi 34 (IQR 25-42)'tli ve %84,5'i
(452) kadin cinsiyetteydi. Obezite derecesi
VKi'ne gére belirlendi. Calisma popiilasyonu-
nun %18 (97)'si normal kilolu, %26,5 (142)si
hafif kilolu, %27,5 (147)'si obez, %28,2 (151)’si
morbid obezdi. Obezite derecesi arttikca yas
(p<0.001) ve hipertansiyon (p=0.003) anlamli
olarak artmaktaydi. Laboratuvar parametreleri
incelendiginde, aclik kan sekeri diizeyi obezite
derecesi ile artmisti (p<0.001) ancak obezite
gruplan arasinda diyabet sikligi acisindan fark
yoktu (p=0.015), (Tablo 1).
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Tablo 1: Calisma popiilasyonun VKi'ne gére kategorik karakte-
ristik ozellikleri

Normal Kilolu Hafif Kilolu Obez Morbid Obez

Parametreler (n97) (n=142) (ne147) (ne151) p-degeri*
Cinsiyet(K/E) 89/8 119/23 118/29+ 126/25+ 0.033
Sigara igenler(%) 17 (17.5) 24 (16.9) 16 (10.8) 11(7.3) 0.054

o
DM tamis olanlar(%) 0(0) 3(2.1) 5(3.4) 11(7.3) 0.015
o
HT tanusi olanlar(%) 0(0) 4(2.8) 8(5.4) 15(9.9) t# 0.003
Kronik KAH tamis: olanlar(%) 1) 10.7) 1(0.7) 32) 0.680
KOAH tamisi olanlar(%) 1 0 0(0) 0(0) 0200
Ortopedik hastalik tanist olanlar(%) ., 1, o) 25(17) 40 (27.2) 50 (33.1) t# 0.006
o
Kanser tamsi olanlar(%) 0 0(0) 1(0.7) 1(0.6) 0.662

E:Erkek, K:Kadin, DM:Diyabetesmellitus, HT:Hipertansiyon, K
hastalig, %: satir diizleminde yiizdelik verilmistir.

*:Tek yonlii ANOVA ve Kruskal Wallis testi ile analiz edilmistir. Post hoc karsilastirmalar Tukey testi ve Duncan testi
kullamlarak yapildi ve Bonferroni diizeltmesi kullanilarak degerlendirildi.

+=Normal Kilolu grubuyla karsilastnldiginda p<0,05, #=Hafif Kilolu grubuyla karsilastinldiginda p<0,05, **: Obez

arter hastalig, KO, obstruktif akciger

grubuyla karsilastinldiginda p<0,05

instilin direnci degerlendirmesinde VKi ile oran-
tih olarak istatistiksel anlamhhkta artis goruldu
(p=0.005). VKi ile orantili tek azalma gdsteren
parametre HDL idi (p<0.001). Bundan baska
akut faz reaktani ferritinin (p<0.001) ve CRP
(p<0.001) obezite derecesi ile istatiksel anlam-
hhkta arttigi gozlendi (Tablo 2).

VKine etkisi oldugu dusunilen yas, cinsiyet,
DM, HT, PAI, MHR, NLR ve CRP degiskenleri
enter yontemi kullanilarak yapilan regresyon
analizi sonucunda; olusturulan model anlamli
(F=39.424, p<0.001) olup, s6z konusu degisken-
ler birlikte VKiI'ndeki degisimin %33, ini acik-
lamaktadir (R*=0.335). VKi {izerine yas, PAl ve
CRP degiskenleri anlami etkiye sahipti(p<0.001)
(Tablo 3).

Tablo 2: Calisma popiilasyonun VKi'ne gére siirekli degisken
antropometik ve tam kan, biyokimya ve hormonal 6l¢timleri

Normal Kilolu  Hafif Kilolu Obez Morbid Obez

Parametreler ncs) (neis2) Qoeaan) (on151) p-degeri*
Yas (7(xsD) 273208 3242091 369+10t 418211t <0.001
Boy (em)(£5D) 162.8120.73 162.8840.70 161182070 158894064 <0.001
Kilo (kg)(+5D) 59.6950.77 73152072 83955087 99.48+1.23 <0.001
Bel Cevresi (cm)(+SD) 72.88£5.59 81.88:6.66+ 91.40:7.661 101.93£9.93+4 <0.001
Kalga Gevresi (cm)(+SD)  96.61:6.02 104694457 1114450620 124.69£9.69H <0.001
AKS (mg/dL)(+SD) 87.057.69 93.46+31.51 94.76:14.31t 99.81£22.24+ <0.001
HOMA-IR(m IQR) 1.66 (2.07) 213 (2.07) 3.28(2.07) 3.54(2.07) 1 0.005
CRP(mg/dL)(mIQR) 2.44(2.50) 4.14(2.50) 6.63(2.50) 7.88(2.50) <0.001
Ferritin(mg/dL)(mIQR) 22.18(22.19) 34.86(22.19) 4211(2219) + 48.44(22.19) t <0.001
Lokosit(K/mm?)(5D) 6.8241.55 6934157 7.13+159 7674197+ <0.001
Hemoglobin(+SD) 13.06+1.37 13522153 13.63+143 13425149 0.023
Trombosit(K/mm)ESD) 545 747100 2840748820 285796245 2044128854 0.621
Notrofil(K/mm?) (£5D) 3.88:1.17 3.90+1.16 4142128 451£1.49H <0.001
Lenfosit(K/mm?)(¢SD) 2.32+0.59 2372059 2.38£0.61 2492073 0131
Monosit (/mm?)(+5D) 44555£13836  42691£12991 42596+11980  443.00+142.49 0.339

TG(me/dL)(mIQR) 8357(102.00)  11012(102.00)+  136.68(102.00) t§ 147.48(102.00) H**  <0.001

Total Kolesterol (mg/dL) 168.26+31.89 183.49£39.79 198.10£48.541 200.17+42.061 <0.001
I(.::ISI.D[)mg/dL)(tSD) 93.79+30.18 108.15+33.72t 119.6243635tF  121.98+36.08+ <0.001
HDL (mg/dL)(SD) 57.54+13.41 52.74:12.89F 49.73+12.241 48.79+12.79t <0.001
TSH (mIU/L)(mIQR) 1.99(1.77) 233(1.77) 257(1.77) 203(1.77) <0.001
B12 vit.(mIU/L)(mIQR) 29832(27850)  314.32(278.50) 32436(27850)  316.53(278.50) 0427
D vit.(mIU/L) (mIQR) 13.82(8.80) 11.19(8.80) 9.87(8.80) 11.05(8.80) 0711
MHR(25D) 8134339 8.76+4.28 9142361 9.7414.09 0031
NLR(£SD) 1.70+0.52 1754061 1.82+0.69 1912076 0.080
PAI(mIQR) 024(032) 032(032) 039(032) 045(032) <0.001

'AKS: Aghik kan sekeri, HOMA-IR: Insiilin direnci homeostaz modeli, CRP:C-reaktif protein, LDL: Diisiik yogunluklu

i in HDL:Yiiksek yog i in TSH:Tiroid stimulan hormon, MHR:Monosit HDL orani, NLR:N6trofil lenfosit
orani,PAI:Plazma aterojenik indeks, TG:Trigliserid

mIQR:Medyan interquartile range, SD:Standart sapma

*Tek yonli ANOVA analiz edilmistir. Post hoc karsilastirmalar Tukey testi ve Duncan testi kullamlarak yapildi ve

Bonferroni diizeltmesi kullanilarak degerlendirildi

+=Normal Kilolu grubuyla karsilastirildiginda p<0,05, $=Hafif Kilolu grubuyla karsilastinildiginda p<0,05, **: Obez

grubuyla karsilastinldiginda p<0,05
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Tablo 3: Viicut kitle indeksi'nin predikte edilmesinde tek degis-
kenli ve cok degiskenli lineer regresyon analizi sonuglari

Tek degiskenli lineer regresyon

Cok degiskenli lineer regresyon

Giiven Arahg

p-degeri B

Giiven Arahiy

p-degeri

Collinearity
diagnostics

AltSr  Ust Sir

AltSimir Ust Simr

Tolerance VIF

Yas
Cinsiyet(Kadin)
DM
HT

PAI
MHR
NLR
CRP

0413

0.086

0.137

0.193

0.269
0.137
0.125
0315

0.174

0.024

1852

3.343

4.854
83.403
0.384
0.220

0.254

3.110

7.737

8394

9.101
30.732
2.086
0.384

<0.001*

0.046%

0.001*

<0.001*

<0.001*

0.002*
0.005*

<0.001*

0.351

-0.012

-0.031

0.036

0.154
0.032
0.074
0.235

0.127

-1.730

-4.191

-1.405

0.154
-101.236
-0.056
0.134

0.208

1292

1.884

3530

3270
209.803
1515
0227

<0.001*

0.776

0.456

0398

0.001*
0493
0.069
<0.001*

0.733

0.891

0.881

0.840

0.699
0.701
0.945
0.733

1.363

1122

1135

1.190

1.430
1426
1.058
1363

R?=0.342, F=11.157, p<0.001

PAI:Plazma aterojenik indeks, MHR:Monosit HDL orani, NLR:N&trofil lenfosit orani,CRP:C-reaktif protein, MHR:Monosit HDL
oran, NLR:Nétrofil lenfosit oranu,r: tek degiskenli regresyon lineer katsaysi, B:gok degiskenli lineer regresyon katsayisi
*:p degeri <0.05 istatiksel anlamhlktadir.

Analiz sonucunda regresyon denklemi asagida-
ki gibi saptanmistir:

VKI=19.763+(0.351xYas)+(0.154xPAl)+(0.235xCRP)

Obezite gruplarn arasinda NLR ve MHR'nin de-
gismedigi ancak PAl'lerinin obezite derecesi ile
arttigi gozlendi (Sekil 1).

i
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NLR

b= o
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sheztederadesi
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NLR:Né&trofil lenfosit orani, MNHR:Monosit HDL orani, PAIl:Plazma aterojenik indeks

Sekil 1: Yeni inflamatuvar ve kardiyovaskdler risk belirteclerinin deger-
lerinin obezite gruplari arasindaki boksor torbasi grafigi olarak goste-
rimi

A) Obezite gruplar arasinda NLR degerleri

B) Obezite gruplari arasinda MHR degerleri

C) Obezite gruplari arasinda PAl degerleri

TARTISMA

Calismamizda yeni tanimlanmis kardiyovaski-
ler hastalik ve inflamatuvar belirteclerle obe-
zitenin iliskisini arastirmayi hedefledik. Aras-
tirmamiz neticesinde kardiyovaskuler riski
goOsteren NLR, MHR, PAI gibi yeni tanimlanmis
markerlarin obezite derecesiyle korele arttigini
saptadik. Bunun disinda CRP, ferritin, notrofil
gibi akut inflamasyon belirteclerinde de artis
gorduik. VKI arttikca HDL-K diismekte, LDL-K ve
trigliserid artmaktaydi.

Coronavirus 19 hastaligi, kanser, koroner arter
hastaligi gibi durumlarda siddetli inflamasyon
durumlarinda NLR iyi bir 6n gordurtcu olarak
saptanmistir. Ancak literatlirde obezite ile infla-
matuvar markerlari degerlendiren bazi calisma-
larda NLR anlaml artis gostermistir (2 - 4). An-
cak kimi calismalarda bu artis anlamli kimisinde
anlamhliga ulasmamistir (3, 5). Calismamizda
NLR ile VKI arasinda zayif korelasyon saptansa
da regresyon analizinde predikte edici olmadigi
gorilmustir. Bunun sebebi, bizim hasta gru-
bumuzun ek kronik hastalik ytikiiniin az oldugu
daha geng hastalardan olusmasi olabilir. Bizim
sonuclarimizla uyumlu olarak cogu obezite ca-
lismasinda lenfosit oranlarinin arttigi gosteril-
mistir (2, 5, 6). NLR artisinin biyolojik temeline
baktigimizda adipoz dokularin hipertrofisi son-
rasi immun cevapta ilk 6nce lenfosit artmakta-
dir (7) sonrasinda lenfositler; TNF-alfa, IL-6, IL-1,
IL-8, and adipokinler (leptin, resistin, and visfa-
tin) gibi sitokinler tUreterek monositlerin adipoz
dokuya alinmasina ve nétrofil sayisinin artisina
aracihk etmektedirler (8). Boylece kilo alimiyla
beraber inflamasyonun erken fazinda hem nét-
rofillerde hem de lenfositlerde artis meydana
gelir.

Calismamizda da obezlerdeki akut inflamas-
yon gostergesi CRP ve ferritin artisi bu durumu
desteklemektedir. Bizim sonuglarimizla uyumlu
olarak obezite ile notrofil sayisi arasindaki ko-
relasyon daha once pek ¢ok calismada goste-
rilmistir ( 9 - 12). Akut inflamasyon fazinda IL-6,
CRP olusumunu provake eder ve makrofaj uya-
rimina neden olabilir (8). Artmis makrofaj cevabi
da bozulmus aclik glukozunda ve insilin diren-
cinde artisa neden olabilir (2, 13). Bizim aras-
tirmamizda da obez hasta grubunda diyabet
sikligr artmadigi halde yuksek aglik kan glukozu



ve insllin diizeyi gézlendi. Onceki calismalarda
NLR ile VKi arasinda korelasyon diyabetlilerde
de gozlenmesine ragmen diyabetik olmayan
obezlerin degerlendirmelerinde NLR de anlaml
yukselme gorilmemistir (2, 14, 15). Bizim so-
nuglarimizdaki NLR’nin anlamliliga ulasmayan
artisi calisma grubumuzun diyabet sikliginin
nispeten dusiik olmasindan kaynaklanabilir.

Dusik siddetli inflamasyonda, monositler akti-
ve olarak bir kismi lipid-ytkli makrofajlara do-
nismektedir (16). Boylece monosit ve makro-
fajlar, kardiyovaskuler hastaliklarin olusumunu
veya progresyonu tetiklemis olurlar. Johnsen ve
ark.larinin  ¢calismasinda, monosit artisinin 6n-
ceden plagi-olmayan arterlerde plak gelisimine
prediktor oldugu gosterilmistir (17). Ayrica ate-
roskleroz gelisiminde HDL'nin monosit aktivas-
yonu ve inflamasyon uzerinde etkili olduguna
dair yeni yapilmis bircok calisma vardir (18, 19).

Bundan baska, HDL endotel lGizerinde de nitrik
oksit Uretimini arttirici etkisi oldugu gosterilmis,
anti-inflamatuar molekdl oldugu tespit edilmis-
tir (20). Monosit ve HDL parametrelerinin, infla-
masyonun dolayli gostergesi oldugu dusiinle-
bilir (21). Bizim calismamizda obezite derecesi
arttikca MHR korele olarak artmistir.

Obezite gibi proinflamatuvar zeminde MHR’nin
artmasi beklenen bir sonuctur. Ancak, calisma-
mizda VKiile MHR artsa da regresyon analizinde
obezite icin prediktor degerine ulasamamistir.

Plazma aterojenik indeks, kardiyovaskuler has-
talik riskini ve dislipidemiyi iyi yansitan yeni kul-
lanilmaya baslayan bir indekstir (25). PAl'i, temel
olarak TG'in HDLe logaritmik orani ile hesaplan-
maktadir. Koroner arter hastaligi, akut koroner
sendrom gibi major kardiyovaskuler 6lim sebe-
bi olan hastaliklarda PAI kuvvetli prediktor ola-
rak gosterilmistir (22 - 25). Ayrica obezite ve PAI
arasindaki iliski, simdiye kadar sadece tek bir
kayit calismasinda incelenmis ve kuvvetli iliski
goOstermistir (26). Bizim hasta populasyonu-
muzda da bu ¢alismayla uyumlu olarak obezite
arttikca PAl anlamli artti. Bunun nedeni; viicut
yag dokusunda adipositlerin yaninda depola-
nan buyuk miktarda trigliserid ve serbest koles-
terol obezite artisiyla beraber, dolasima katil-
masi olabilir. Boylece serbest dolasimdaki kan
TG duzeyi, hepatik lipoprotein lipaz aktivitesini
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baskilar. Bu enzim baskilandik¢a dolasimdaki
HDL dismeye baslar. Bu durum, aterojeneze
egilim yarattigi gibi PAI'nin de artmasina neden
olabilir. Dislipidemi ve obezite arasindaki iliski
bu mekanizmayla agiklanabilir (26).

VKi ile yapilan lineer regresyon analizinde CRP,
yas, PAl degiskenler bagimsiz prediktor olarak
saptandi. Ancak NLR ve MHR ile anlamli bir iligki
saptanmadi. ileriki daha genis kayit calismalar-
la tekrar test edilebilir. Zira, bizim ¢calismamizda
MHR ve NLR obezite ile artmis ancak istatiksel
ve klinik anlamlihiga ulasmamistir.

Sonug olarak, obez hastalarda NLR, MHR, PAI
gibiyenitanimlanmis belirtecler arastiriimis, PAI
ile obezite arasinda anlamli iliski saptanmistir.

Obezitenin kontrol ve takibinde birinci basa-
mak 6nemli gorev Ustlenmektedir. Calismamiz,
birinci basamak saglik kurulusunda yapilmis
olup bu kuruluslara basvuran obez hasta profi-
line de 1sik tutmaktadir. PAI belirteci, ek test ve
maliyet olusturmadan laboratuvar sonug de-
gerlendirme formunda yer alarak, birinci basa-
mak hekimlerinin obez hastalarda kardiyovas-
kler risk tayinine katki sunabilir.

Bu bulgularimiz, ileriki ¢alismalarla destekle-
nerek obezite takibinde hipolipidemik ilaglarin
tedavi planina dahil edilmesinde rol oynayabilir.
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OZET

AMAC: Gelisimsel kalca displazisinin (GKD) erken donem teda-
visi ge¢ donem tedavisine gore daha ucuz ve daha az invaziftir.
Gelisimsel kalca displazi tanisi icin femur basi kemiklesmesin-
den 6nce ultrasonografi cekilmesi kritik Gneme sahiptir. Ult-
rasonografi (USG) cekimleri 6nceden belirlenmis standartlara
uygun olmalidir. Bu ¢alismada standart olmayan USG ol¢timleri
ile ge¢c donem basvuran GKD insidansi arasindaki iliskiyi tespit
etmeyi amacladik.

GEREC VE YONTEM: Bu calismamizda hastane veri tabaninda
kayitli kalga sonogrami ve pelvis X-ray goriintiisi olan ¢cocuklar
arastirdik (0-1 yas). YUz otuz ¢cocuk bu ¢alismaya dahil edildi (260
kalca), 82 (%63,1) tanesi kiz ve 48 (%36,9) tanesi ise erkekti. Dr.
Graf'in tanimladigi kriterlere uygunluguna gére kalca ultraso-
nografi gortintilerini iki gruba ayirdik. Kriterleri karsilayan ult-
rasonografiler Graf grubunu (GG) ve karsilamayanlar ise Kontrol
grubunu (KG) olusturdu. Radyologlarin raporlarinda belirttigi
acilar dikkate alindi. Ultrasonografi ile elde edilen tanilar pelvis
X-ray goruintisu ile elde edilen tanilarla kiyaslandi.

BULGULAR: Standart olmayan ultrasonografiler incelendigin-
de 47 (%35,2) kalcada diizlem hatasl, 34 (%25,3) kalcada anato-
mik belirteclerin yanlis tespit edilmesi ve 53 (%39,5) hastada her
iki hatanin birlikte yapildigi tespit edildi. Gelisimsel kalca displa-
zisi tanisinda GG grubunun sensitivite ve spesifitesi KG grubuna
nispeten daha yiksektir.

SONUC: Bu calismanin sonucuna gore ge¢ basvuran GKD pre-
velansini azaltmak icin standart kalca ultrasonografileri gerek-
lidir.

ANAHTAR KELIMELER: Gelisimsel kalca displazisi, Ultrasonog-
rafi, Graf
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ABSTRACT

OBJECTIVE: Treatment of Developmental Dysplasia of Hip
(DDH) in early period is easier and less invasive than the tre-
atment in late period. For diagnosing of developmental hip
dyasplasia, ultrasonography before femoral head ossification
is critical. Ultrasonography (USG) should be in accordance with
predetermined standards. In this study, we aimed to determine
the relationship between unstandardized USG measurements
and the incidence of late presenting DDH.

MATERIAL AND METHODS: We investigated children (aged
0-1) with hip sonograms and pelvis X-rays recorded in the hos-
pital database. One hundred and thirty children were included
in this study (260 hips), 82 (63.1%) were female and 48 (36.9%)
were male. We divided hip ultrasonography images into two
groups according to their compliance with the criteria defined
by Dr. Graf. The ultrasonography images that met the criteria
formed the Graf group (GG) and those that did not formed the
Control group (CG). The angles specified by the radiologists in
their reports were taken into consideration. Diagnoses obtai-
ned by ultrasonography were compared with those obtained
by pelvis X-ray image.

RESULTS: When unstandardized ultrasonographies were exa-
mined, it was found that plane errorin 47 (35.2%) hips, incorrect
detection of anatomical markers in 34 (25.3%) hips, and both
errors were performed together in 53 (39.5%) patients. In the
diagnosis of developmental hip dysplasia, the sensitivity and
specificity of the GG group are higher than the CG group.

CONCLUSIONS: According the result of this study, standard hip
ultrasonographies are necessary to diminish the prevalence of
late presenting DDH.

KEYWORDS: Developmental hip dysplasia, Ultrasonogram,
Graf
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GiRiS

Gelisimsel kalca displazisi (GKD) kalca eklem
kapsuliniin gevsekligine yada mekanik faktor-
lere bagli olarak kalganin anormal gelisimi yada
¢ikigini ifade eder. Gelisimsel kalca displazisi-
nin; displazi, subluksasyon, dislokasyon, terato-
lojik gibi cesitli formlari mevcuttur. ilk dogum,
makat gelis, kiz cinsiyet, bag doku hastaliklari
bilinen risk faktorleridir (1). Gelisimsel kalca
displazi teshisinin tanimlanabilmesi icin uygun
goruntileme teknikleri gereklidir. Femur basi-
nin kemiklesmesinden 6nce (4 - 6 ay) ultraso-
nografi (US); femur basi kemiklestikten sonra
pelvis grafisi uygun goriintiileme secenegidir (1
, 2). Standart ve tekrarlanabilir bir US gorintisu
icin Dr Graf kontrol listelerini (Checklist 1 - 2) de-
tayli tariflemistir (3). Tonnis 1976 yilinda pelvis
grafisinin degerlendiriimesinde kullanilan ase-
tabular indeksi (Al) tanimlamustir (4).

Gelisimsel kalca displazisinin tedavisi cocugun
yasina ve ortopedi doktorunun tecriibesine
gore degismektedir. Gelisimsel Kalga Displazisi
tedavisinde hastanin yasi belirleyici bir faktor-
dur; alti ayliktan daha kuguk ¢ocuklarda pavlik
bandaji benzeri metotlarla konservatif teda-
vi cogu zaman yeterli olurken, daha ileri yas
grubunda osteotomi gibi daha agresif tedavi
yontemleri gerekmektedir (1, 5-6). Ultrasonog-
rafinin yaygin kullanimi GKD'nin erken tani ve
tedavi oranini artirmis ve cerrahi islem oranini
azaltmistir. Buna ragmen ge¢ basvuran GKD ol-
gularinin tedavisi yiksek oranda cerrahi islem
gerektirmektedir. Bunun yani sira normal kalca
US'si olan cocuklardailerleyen dénemlerde ase-
tabular displazi gelisebilmektedir. Bu noktada
pelvis grafisinin ne zaman ¢ekilmesi gerektigi
ise tartisiimaktadir (7 - 10).

Turkiye'de GKD prevelansi 10-15/1000 olarak
tahmin edilmektedir (11). Klinigimizde GKD ru-
tin taranmakta olup 6. hafta ve sonrasinda US,
4-6 ay sonrasinda ise pelvis grafisi cekilmekte-
dir. Bu tarama stirecinde karsilastigimiz olagan
disi durum ise normal kalca US’ lerine ragmen
pelvis grafilerinde beklenenden yiiksek oranda
displazik kalca tespit edilmesiydi. Ebeveynlerin
tedavi surecine katilimlarinda isteksiz olmalar
bu hastalara tedavi slirecinin baslatiimasinda
ayrn guglik olusturdu. Bu gu¢ligi asabilmek
adina yapilan incelemelerde bir¢cok US gorin-

tdstintin Graf kriterlerine uygun olmadigi ve 6l-
¢lmlerin yanls yapildidi tespit edildi. Standart
olmayan US 6l¢iimleri ile ge¢ donem basvuran
GKD insidansi arasinda istatistiksel iliskiyi belir-
lemek amaci ile bu ¢alismayi yaptik.

GEREC VE YONTEM

Bu calisma Helsinki Bildirgesi ilkelerine uygun
olarak hazirlanmistir. 2015 Haziran - 2018 Ma-
yis tarihleri arasinda hastane veri tabaninda ka-
yith 0 - 1 yas grubu hastalar incelenmistir. 417
¢ocugun GKD agisindan tarandigi tespit edildi.
Dogum tarihi, cinsiyet, US goruntu ve raporu
ve pelvis goruntusu eksiksiz olan ¢ocuklar ¢a-
hsmaya dahil edildi. Sadece 130 (260 kalca) ¢o-
cuk calismaya dahil edilirken verilerinde eksiklik
olan ¢ocuklar ya da bir kalca US goriintlsi Graf
kriterlerini karsilarken diger kalca US goruntusu
karsilamayan ¢ocuklar calisma disinda birakild.

Bu calismada cocuklara ¢ekilmis son kalca US
dikkate alindi. Graf kursu sertifikal bir ortope-
di doktoru kontrol listelerinde (Checklist 1-2)
belirtilen kriterleri karsilayip karsilamama du-
rumlarina gore US goérintilerini iki gruba ayirdi
(Resim 1) (3).

......
aees

Resim 1: Uygun olmayan Ultrasonografi ornekleri

Graf kriterlerini karsilamayan 134 kalca US go-
rintust Kontrol Grubu (KG) icerisinde toplandi;
diger 126 kalca US goriintliisi Graf Grubunu
(GG) olusturdu (Tablo 1).

Kontrol grubunda diizlem hatasina veya ana-
tomik belirteglerin yanlis belirlenmesine bagh
yapilan hatalar kayit edildi. Tim kalca US'leri
radyologlar tarafindan ¢ekilmisti ve raporlarin-
da belirtikleri alfa acilari bu calismada kullanildi.
Son kalga US'si cekildigi esnada tiim ¢ocuklar 3
aydan daha buyuk olduklarindan alfa agisi 60°



ve Uzeri normal kalca ve bu dederin alti patolo-
jik kalca olarak kabul edildi.

Tablo 1: Toplam hasta ve toplam kalca sayisinin gruplara gore
dagilimi

Say1 Toplam Kal¢a Yiizde
Kontrol Grubu 67 134 51,5%
Graf Grubu 63 126 48,5%

Graf kursu sertifikali iki ortopedi doktoru son
kalca US sonrasi alinan ilk pelvis grafisinde ase-
tabular indeks 6lcimunu gergeklestirdi (kappa:
0,83). 2013 yilinda yayinlanan ¢ocuklarda aseta-
bular indeks degerleri g6z 6niinde bulunduru-
larak kalcalar patolojik ya da normal olarak be-
lirlendi (Tablo 2) (12). iki grubun tanilar pelvis
grafisi ile konulan tanilar ile karsilastirildi. SPSS
21 (IBM, USA) programi kullanilarak istatistiksel
analizler yapildi.

Tablo 2: Saglikli Turk cocuklarinda asetabular indeks degerleri
SagkalcaAl SS Solkalga AI SS

6ay-1ly Erkek 20,4 39 216 4,1

Kiz 23,0 4,7 241 4,8

Etik Kurul

Bu calisma icin Erzincan Binali Yildirim Univer-
sitesi Tip Fakultesi Etik Kurul onayr alinmistir
(11.09.2018/30).

BULGULAR

Bu calismaya dahil edilen 130 hastadan 82
(%63,1) tanesi kiz ve 48 (%36,9) tanesi ise erkek-
ti. Son US cekildigi esnada hastalarin yasi en az
5 ay, en ¢cok 7 ay ve ortalamasi ise 6,23 aydi. ilk
pelvis grafi alindigi esnada hastalarin yas ortala-
masi 7,18 aydi (en az 5; en ¢cok 10 ay) (Tablo 3).

Tablo 3: Ultrasonografi ve pelvis X-ray grafileri cekildigi esnada
cocuklarin yas ortalamasi

lk US (ay) Son US (ay) Pelvis X-ray (ay)
Say1 130 130 130
Ortalama 247 6,23 718
Std. Sapma 0,982 0721 1378
Enaz 1 5 5
En ¢ok 6 7 10

Pelvis grafisinde Al degerleri g6z 6nlinde bu-
lunduruldugunda 62 cocukta bilateral normal
kalca; 43 cocukta bilateral patolojik kalca ve 25
cocukta sadece tek tarafli patolojik kalca tespit
edildi.
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Toplamda 260 kalcadan 149 (%57,30) kalca-
nin normal ve 111 (%42,70) kalcanin patolojik
oldugu belirlendi. Kontrol grubunda 59 (%44)
kalcanin normal; 75 (%66) kalgcanin ise patolojik
oldugu tespit edildi. Graf grubunda 90 (%71,42)
kalcanin normal ve 36 (%28,58) kalcanin ise pa-
tolojik oldugu tespit edildi. Kontrol grubunda
(134 kalga) US raporlarina gore 102 (%76,11)
kalcanin normal ve 32 (%23,88) kalcanin pato-
lojik oldugu tespit edildi. Pelvis grafi tanilari ile
karsilastirldiginda; US raporunda normal oldu-
gu raporlanan 49 kalcanin patolojik ve patolo-
jik oldugu raporlanan 6 kalcanin ise normal ol-
dugu tespit edildi. Kontrol grubunun patolojik
kalcayi tespit etmede sensitivitesi %34,6 olarak
bulundu. Kontrol grubunun daha detayli istatis-
tikleri Tablo 4a-b gosterilmistir.

Tablo 4a: GKD tanisinda KG grubunun istatistikleri

Pelvis X-ray grafisine gore tanilar

Patolojik Normal Toplam
KGg s s
grubu
Patolojik  True positive 26 False positive 6 32
Normal  False negative 49 True negative 53 102
Toplam 75 59 134

Tablo 4b: GKD tanisinda KG grubunun istatistikleri

istatistikler Deger 95% CI

Sensitivite 34.67% 24.04% to 46.54%

Spesifite 89.83% 79.17% to 96.18%

Positive Likelihood Ratio 341 1.50to0 7.74

Negative Likelihood Ratio 0.73 0.60 to 0.88

Graf grubunda (126 kalca) US raporlarina goére
93 (%73,80) kalca normal ve 33 (%26,99) kalca-
nin patolojik oldugu tespit edildi. Pelvis grafisi
tanilariile karsilastirlldiginda; US raporuna goére
normal oldugu raporlanan 6 kalcanin patolojik
ve patolojik oldugu raporlanan 3 kalcanin ise
normal oldugu tespit edildi. Patolojik kalca-
yI tespit etmek icin GG grubunun sensitivitesi
%83,33 olarak hesaplandi. Graf grubunun de-
tayli istatistikler Tablo 5a-b gosterilmistir.

Tablo 5a: GKD tanisinda GG grubunun istatistikleri

Pelvis X-ray grafisine gore tamlar

Patolojik Normal Toplam
6 s s
grubu
Patolojik  True positive 30 False positive 3 3
Normal  False negative 6 True negative 87 93
Toplam 36 90 126
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Tablo 5b: GKD tanisinda GG grubunun istatistikleri

istatistikler Deger 95% CI

Sensitivite 83.33% 67.19% t0 93.63%

Spesifite 96.67% 90.57% to0 99.31%

Positive Likelihood Ratio 25.00 8.14t0 76.79

Negative Likelihood Ratio 0.17 0.08t0 0.36

Kontrol grubunda 47 (%35,2) kalcada diizlem
hatasl, 34 (%25,3) kalcada anatomik belirtecle-
rin yanhs tespit edilmesi ve 53 (%39,5) hastada
her iki hatanin birlikte yapildigi tespit edildi.

Kontrol grubunda US rapor tanilar pelvis gra-
fi tanilari ile kiyaslandiginda; 79 (%59) taninin
dogru ve 55 (%41) taninin ise yanlis oldugu tes-
pit edildi. Graf grubunda ise 117 (%92,9) tani-
nin dogru ve 9 (%7,1) taninin ise yanlis oldugu
gorildii (Tablo 6). istatistiksel olarak GKD tani-
sinda GG grubu CG grubuna gore daha basarili
oldugu tespit edildi (p<0.05).

Tablo 6: Grup tanilarinin Pelvis X-ray grafi tanilari ile kiyaslan-
masi

Kontrol Grubu Graf Grubu
Tamlar ~ Sap Yiizde Sap Yiizde
Tantlarm Yanhg 5% Y410 9 %71
Dognulugu Dogru 7 %590 17 %929

TARTISMA

Literattre bakildiginda GKD’nin erken tani ve
tedavisi ge¢ baslayan tedavilere nispeten daha
basarilidir. Erken evrede femur basi kemikles-
meden 6nce GKD tanisi icin gorintileme se-
cenegi US'dir. Gelisimsel kalca displazisi tanisi
almis cocuga bu dénemde baslanacak Pavlik
bandaji osteotomi gibi invazif tedavi gereksini-
mini 6nleyebilir (1-5,13).

2017 yilinda Dr. Graf standart bir US'nin nasil ce-
kilecegini ve US goruntileri degerlendirilirken
kontrol edilmesi gereken kontrol listelerini tarif-
lemistir (3). Ek olarak Dr. Graf bu kontrol listele-
rine uymayan US gorintulerinin GKD tanisinda
kullanilmamasi gerektigini belirtmistir.

Bizim calismamizda kullandigimiz US raporlari
radyologlar tarafindan hazirlanmis ve kontrol
listesine uygun olmayanlarda dahil Graf sinifla-
masina gore alt tipler belirtilmisti. Bu sebepten
normal olarak raporlanmis displastik kalcalarin
evine gonderilmis olma ihtimali mevcuttur.

Bu calismanin sonuclarindan biri GKD'nin teshi-
sinde standart olmayan kalga US'lerinin (Kontrol
grubu) sensitivitesi dusuktur. Standart olmayan
kalca US raporlari ile bir kalcanin normal yada
patolojik oldugunu belirlemek glictir.

Sandra U. 2016 yilinda yayimladigi ¢calismasin-
da pelvis grafisi ile ultrasonografileri kiyaslamis-
tir (14). Bahsi gecen calismada tedavi edilerek
Graf siniflamasina gore Tip 1'e ulasan kalgalar
daha sonra pelvis grafi ile degerlendirilmis ve
%17 oraninda hafif displazi, %11 oraninda agir
displazi gelistigi bildirilmistir. Pelvis grafilerin
nasil cekildigi calismada anlatilirken ultraso-
nografilerle ilgili herhangi bilgi mevcut degildir.

Farkli bir calismada Graf kursu sertifikali bir or-
topedistin cektigi kalca US'lerin pelvis grafileri
ile %94 oraninda uyumlu oldugu bildirilmistir
(15). Bizim calismamizda standart US'lerin ol-
dugu GG grubunun GKD tanisinda sensitivite-
si %83,33'tur. Literatlirde US prob yonelimi ile
ilgili cahsmalar mevcuttur. Bir calismada prob
yonelimi Graf siniflamasini %54 oraninda de-
gistirebilecegi belirtilmistir (16). Kolb A. yayinla-
digi cahismada Graf kriterleri limitlerinde kalin-
sa dahi US prob yoneliminin alfa derecesini ve
Graf siniflamasini degistirebilecegini belirtmis-
tir (17). Fakat bu calismalarda Graf kriterlerinin
disindaki US'lerin etkileri ile ilgili bir karsilastir-
ma mevcut degildir. Bizim calismamizda farkli
olarak Graf kriterlerine uygun olan (GG) ve ol-
mayan (KG) US'ler kiyaslanmistir.

Bizim calismamizin bazi kisithhklari mevcuttur.
Retrospektif bir calisma olmasinin yani sira has-
tane veri tabaninda bilgilerinde eksiklik olan bir
¢ok cocuk calismaya dahil edilmemistir. Geli-
simsel kalca displazisinin tedavi siireciortopedi,
pediatri ve radyoloji bolimlerinin istiraki ile yo-
netilmelidir. Ultrasonografi GKD’nin erken tani
ve tedavisinde 6nemi buyuktur. Bir kalca US'si
degerlendirilirken siniflama yapmadan Once
US'nin kriterlere uygunlugu degerlendirilmeli-
dir. Aksi takdirde yanlis tani ile GKD tedavisinin
gec baslamasi kacinilmaz bir sonug olacaktir.
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OZET

AMACG: Kaplica merkezi bulunan fizik tedavi hastanesine basvu-
ran hastalarin romatizmal hastaliklar (RH) ve kaplica tedavileri
(KT) hakkindaki bilgi diizeyi, davranis, tutum ve inang diizeyle-
rini tespit etmek ve saglik egitimi icin hedef gruplar belirlemek.

GEREC VE YONTEM: Tiim katilimcilara yas, cinsiyet ve egitim
durumu bilgilerini iceren demografik 6zelliklerle ilgili 9 adet ta-
nimlayici soru ile kaplica bagsvuru nedenleri ve kullanim aliskan-
liklari gibi RH ile kaplica tedavileri hakkinda bilgi diizeyini belir-
leyen 27 sorudan olusan toplamda 36 soruluk anket uygulandi.

BULGULAR: 750 kisi ile gerceklestirilen calismada katilimci-
larin 439'u (%58.5) kadin ve 311" (%41.5) erkek idi. 27 anket
sorusundan 11 soruya katilimcilarin %50 sinden fazlasi dogru
cevap vermisti. Calismaya katilanlarin cinsiyetleri bakimindan
sorulara verilen dogru yanitlarda RH bilgi diizeyinde (p=0.578)
ve KT bilgi dlizeyinde (p=0.976) istatistiksel olarak anlaml fark
saptanmadi. Egitim durumuna gore RH ve KT hakkindaki bilgi
diizeyleri karsilastinldiginda RH hakkindaki bilgi diizeyi ile egi-
tim durumu arasinda istatistiksel olarak anlamli diizeyde fark
(p=0.524) saptanmazken, KT hakkindaki bilgi diizeyi ile egi-
tim durumu arasinda istatistiksel olarak anlamli diizeyde fark
(p<0.001) saptandi. ilkégretim (7.16+2.70), lise (7.47+2.53) ve
Universite (7.38+2.58) egitim dlizeyi gruplari arasinda istatistik-
sel olarak benzer dlizeyde soruya dogru cevap verdikleri, orta-
Ogretim (8.31£2.61) grubunda ise dogru cevap sayisinin diger
gruplara gore istatistiksel olarak anlaml diizeyde farkli oldugu
gozlendi (p<0.05). Yas gruplar dikkate alinarak RH ve KT hak-
kindaki bilgi dlizeyleri karsilastinldiginda, bilgi dlizeyleri ile yas
gruplari arasinda istatistiksel olarak anlamli diizeyde fark sap-
tandi (sirastyla p=0.011, p=0.016).

SONUG: Duizenlenecek egitim programlari ile genel niifus ve
hasta poptlasyonunun romatizmal hastaliklar ve kaplica teda-
vileri ile ilgili bilgi diizeylerinin artirilmasi ve bununla ilgili stra-
tejik planlamalarin yapilmasi gerekmektedir.
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ABSTRACT

OBJECTIVE: To identify the levels of knowledge, behaviours, at-
titudes and beliefs about rheumatic diseases (RD) and spa treat-
ments (ST) among patients attending a physiotherapy hospital
with spa center and to determine the target group for health
education.

MATERIAL AND METHODS: A total of 36 questions, consisting
of 9 descriptive questions about demographic characteristics
including age, gender and educational status, and 27 questions
that determine the level of knowledge about RH and spa treat-
ments, such as reasons for applying to spas and usage habits,
were administered to all participants.

RESULTS: The study included 750 individuals, of whom 439
were female (58.5%) and 311 were male (41.5%). More than 50%
of participants gave the correct answer to 11 questions among
the 27 survey questions. In terms of the gender of participants,
correct responses about RD knowledge level (p=0.578) and ST
knowledge levels (p=0.976) were not identified to have a sta-
tistically significant difference. When knowledge levels about
RD and ST were compared according to educational level, there
was no statistically significant difference between knowledge
levels about RD and educational levels (p=0524), while a statis-
tically significant difference was identified between the level of
knowledge about ST and educational levels (p<0.001). Groups
with primary school (7.16+2.70), high school (7.47+2.53) and
university education (7.38+2.58) provided statistically simi-
lar levels of correct responses, while the middle school group
(8.31+2.61) were observed to have a statistically significant dif-
ference in the number of correct responses compared to the ot-
her groups (p<0.05). When the knowledge levels about RD and
ST were compared considering the age groups, a statistically
significant difference was found between knowledge levels and
age groups (p=0.011, p=0.016, respectively).

CONCLUSIONS: With the educational programs to be organi-
zed, it is necessary to increase the knowledge level of the ge-
neral population and the patient population about rheumatic
diseases and spa treatments and to make strategic plans rela-
ted to this.

KEYWORDS: Rheumatic and musculoskeletal system diseases,
Spa treatments, Knowledge level, Health education
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GiRiS

Romatizmal hastaliklar (RH) cok farkh Kklinik
tablolarla ortaya cikabilirler. Romatizmal has-
talik terimi eklemleri, eklemle baglantili yumu-
sak dokuyu ve konnektif dokuyu birlikte tutan
bununla beraber eklem disi doku ve organlari
da icine alan klinik tablolarn kapsar. Romatiz-
mal hastaliklar cogunlukla kas-iskelet sistemi-
ni etkilediginden, toplumda kas iskelet sistemi
hastaliklari romatizmal hastaliklar olarak ifade
edilmektedir. Dunyada, kronik agr ve 6zurlulu-
ge yol acan nedenler arasinda en sik kas iske-
let sistemi hastaliklar yer almaktadir (1). Kronik
hastaliklar arasinda kas iskelet sistemi hastalik-
lar yaslanan toplumlar icin buytk bir halk sag-
g1 sorunudur. Romatizmal hastaliklar her yasta
ve iki cinsiyette gorilmekle beraber kadinlar
erkeklerden daha sik etkilenmektedir (2). Ro-
matizmal hastaliklarin kesin tanisina, tibbi 6yki
degerlendirmesi, fizik muayene, spesifik labora-
tuvar testleri ile goriintiileme incelemeleri yapi-
larak ulasiimaktadir. Kas iskelet sistemi hastalik-
larina bagli agn ve fiziksel fonksiyon bozuklugu
hastalarin yasam kalitelerini olumsuz ydnde
etkilemektedir. Herkes icin en uygun olan tek
bir ila¢ veya tedavi bulunmamakla beraber ag-
ry1 yonetmeye ve artrit semptomlarini kontrol
etmeye yardimci olan tedavi secenekleri vardir.

Sicak su kaynaklarinin hastaliklarin tedavisi
amaciyla kullanimi insanlik tarihi kadar eskidir.

Kaplica tedavisi (KT), geleneksel olarak balne-
olojik kaynaklar (termal ve mineralli sular, ca-
murlar, gazlar) ile bu kaynaklarin dogal olarak
bulundugu yerlerde (kaplica ve ilicalarda), ba-
zen iklimsel faktorler ile kombine yapilan tedavi
olarak tanimlanabilir (3). Termo-mineralli sular,
tibbi camurlar ve gazlar ile yapilan banyo, icme
ve inhalasyon uygulamalari kaplica tedavisinin
temel yontemlerini olustururlar (3).

Hastaliklar ve tedavileri hakkinda bilgi sahibi
olmak, tutum ve davranislarda degisiklikle-
re yol agmakta ve dogrudan saglik durumunu
etkilemektedir (4). Romatizmal hastaligi olan
hastalarda egitimlerin tedavi, fonksiyonel yeter-
sizlik, global degerlendirme, psikolojik iyilik ve
depresyon agisindan olumlu etkilerinin oldugu
gosterilmistir (2). Ayrica tibbi kararlara katilimin,
hastanin saglik hizmetlerinden duydugu mem-

nuniyet ve saghk sonuclar ile pozitif yonde
iliskili oldugu bildirilmistir (5). Kaplica merkezi
bulunan fizik tedavi hastanesine basvuran has-
talarin romatizmal hastaliklar ve kaplica tedavi-
leri hakkindaki bilgi duiizeyi, davranis, tutum ve
inang duizeylerini tespit etmek ve saghk egitimi
icin hedef gruplar belirlemek amaciyla bu an-
ket calismasini planladik.

GEREC VE YONTEM

Calisma Tasarimi

Bu calisma Bolu izzet Baysal Fiziksel Tip ve Re-
habilitasyon Egitim ve Arastirma Hastanesi'nde
kesitsel ve tanimlayici anket calismasi Helsinki
Deklerasyonu’na uygun olarak planlandi ve etik
kurul onayr alindi.

Calisma ortami ve Katilimcilar

Arastirma 01.06.2019-15.07.2019 tarihleri ara-
sinda yapilmistir ve arastirmanin evrenini Bolu
izzet Baysal Fiziksel Tip ve Rehabilitasyon Egitim
ve Arastirma Hastanesi tedavi amach basvuran
hastalar olusturmaktadir. Orneklem biiytikli-
gu Raosoft, Inc programi (http://www.raosoft.
com/samplesize.html) ile 75000 kisilik evrende
%99 guiven dlizeyi %5 hata payi ile 658 kisi ola-
rak belirlenmistir. Arastirmaci tarafindan calis-
maya katilmayi kabul eden bireylerle yliz-ylize
gorisilerek veriler toplanmistir.

Onyargi

Tum katihmcilarin cevaplarinda yanlis anlama-
nin onlenmesi icin ¢alismanin amaci ve soru-
larla ile ilgili agiklamalar yapilmistir. Arastirmaci
tarafindan yaniltici-yénlendirici yorumlardan ve
tepkilerden kaginilmistir. Tim anketler hastalar
tarafindan bildirildigi gibi doldurulmustur.

Veri Kaynaklar

Bu calismada arastirmaci, birden fazla soru
iceren standart bir anket protokoll kullanarak
bilgi topladi. Katilimcilar yas, cinsiyet ve egitim
durumu bilgilerini iceren demografik 6zellikleri
(Tablo 1) ile 9 adet evet-hayir seklinde cevap-
lanan tanimlayici soru, kaplica basvuru neden-
leri ve kullanim aliskanliklarini gésteren sorular
(Tablo 2) ile dogru ya da yanlis olarak kabul edi-
len RH ile kaplica tedavileri (KT) hakkinda bilgi
duzeyini belirleyen 27 sorudan olusan anket
doldurdular (Tablo 3).



Anket sorularindan 1 - 11. numarali sorular RH
hakkinda bilgi diizeyini, 12 - 27. numarali soru-
lar KT hakkinda bilgi dlizeyini gosteren sorular-
dir.

Tablo 1: Hastalarin demografik 6zelliklerine ait frekans dagilimi

Frekans(n) Yuzde

Kadin 439 58.5
Cinsiyet

Erkek 311 41.5

ilkokul 255 34

_ Ortaokul 169 22.5

Egitim .

Lise 209 27.9

Universite 117 15.6

20-29 42 5.6

30-39 100 13.3

40-49 130 17.3
Yas

50-59 195 26

60-69 209 27.9

70 ve uzeri 74 9.9
Toplam 750 100

Tablo 2: Kaplica tedavisi icin basvuru nedenleriile kaplica kulla-
nim aliskanliklari frekans dagihimlari

n(%) n(%)
Hastaneye basvuru nedenleri nelerdir? Yok Var
e Romatizmal yakinma (tek basina) yaygin agri 336(44.8)  414(55.2)
e Romatizmal yakinma (baska rahatsizliklarla birlikte) yaygin agri 540(72) 210(28)
e Belagnsi 151(20.1)  599(79.9)
e Boyunagrisi 171(22.8)  579(77.2)
e Dizagnsi 166(22.1)  584(77.9)
e Kalga agrisi 252(33.6)  498(66.4)
o Diger eklem agrilar 359(47.9)  391(52.1)
Hayir Evet
1. Dahadncer jik herhangi bir egitim 219(29.2)  531(70.8)
veya bilgilendirme aldimiz m1?
2. Kendinizde herhangi bir romatolojik hastalik var mi? 302(40.3)  448(59.7)
3. Ailenizde (birinci derece akrabalar i¢in) romatolojik hastalig olan 390(52.0) 360(48.0)
bir birey var m?
4. Kaplica tedavisi etkilidir? 109(14.5)  641(85.5)
5. Kaplica tedavisine inanmiyorum? 316(42.1)  434(57.9)
6. Kaplicada tedavisi sonrasi hareketlerim, yiiriiyiisiim rahathyor 95(12.7) 655(87.3)
7. Kaplica tedavisi sonrasi agri Kesici ilag ihtiyacim azaliyor 175(23.3)  575(76.7)
8. Kaplica tedavisi i¢in farkli ilden geldim 252(33.6)  498(66.4)
9. Daha once kaphicadan fayda gordiigiim igin tekrar geldim 182(24.3)  568(75.7)

Tablo 3: Hastalarin demografik 6zelliklerine ait frekans dagilimi

Anket sorulart Dogru Yanhs

56(7.5)  694(92.5)
534(71.2) 216(28.8)
489(65.2) 261(348)
106(14.1) 644(85.9)
609(81.2) 141(18.8)
533(71.1) 217(28.9)

Romatizmal hastaliklar bulagicidir (Hayir)*
Aile 6ykiisii ve genetik faktérler romatizmal hastaliklar icin Gnemlidir. (Evet)*

Romatizmal hastaliklar akciger ve kalp gibi organlarda da hasara yol agabilir. (Evet)*

ve erkeklerde gorilmez (Hayir)*
Romatizmal hastaliklar gocuk, gen, eriskin veya yash hastalarda ortaya gikabilir (Evet)*

Kiregleme romatizmal hastaliktir (Evet)*
Romatizmal hastaliklar genellikle hafif agr1 kesici ve kas gevsetici ilaglar ile kontrol altina
alinabilir (Hayir)*

1
2.
3.
4. izmal kadmlarin
5.
6.
7.

319(42.5) 431(57.5)
238(317) 512(683)
139(18.5) 611(815)
107(14.3) 643(85.7)
201(26.8) 549(73.2)
442(589) 308(41.1)
172(22.9) 578(77.1)
249(33.2) 501(66.8)
440(58.7) 310(41.3)
297(39.6) 453(60.4)
364(48.5) 386(51.5)
488(65.1) 262(34.9)
228(304) 522(69.6)
351(46.8) 399(53.2)
360(48.0) 390(52.0)
529(70.5) 221(29.5)
526(70.1) 224(29.9)
384(51.2) 366(48.8)
414(55.2) 336(44.8)
166(22.1) 584(77.9)
245(32.7) 505(67.3)

8. Romatizmal hastaliklar1 sadece eklemlere hasar verir (Hayir)*
9. Romatizmal hastaliklarin tedavisinde sadece ilaglar kullanilir (Hayir)*

10. i igin rehabili ve izin tedavide yeri yoktur. (Hayir)*

11. Romatizmal hastahiklarin tedavisi yoktur (Hayir)*

12. Kaplica tedavisi romatizmas olan tiim hastalara iyi gelir (Hayir)*

13. Kaplhca tedavisi iltihaph romatizmasi olan tiim hastalara iyi gelir (Hayir)*

14. Kaplica tedavisi iltihaph romatizmasi olan hastalar akut ataklarinda gidebilirler (Hayir)*
15. {ltihaph romatizmasi olan kaplicaya giremez? (Hayir)*

16. Kaplica tedavisi sadece havuz tedavisidir (Hayir)*

17. Kaplica tedavisi en az 10 giin olmahidir (Hayir)

18. Kaplica tedavisi en az 21 giin olmahdir (Hayir)*

19. Kaplica havuzunda (38c iistii) yiizilebilir, egzersiz yapilabilir (Hayir)*

20. Kaphca havuzunda sicakhig1 dikkate almada en az 20 dakika kalimrsa faydahdir (Hayir)
21. Kaplca sadece agrilara iyi gelir. (Hayir)

22. Kaplica viicudun direncini arttirir (Evet)*

23. Kaplicaya herhangi bir kalp hastalig: olanlar giremez (Hayir)*

o
B

Kaplica tedavisi sadece bel-boyun-diz gibi agrili durumlarda uygulanir (Hayir)
25. Kaplica tedavisi sadece iilkemizde popilerdir (Hayir)*
26.

=

Kaplicaya sadece yashlar gider (Hayr)*

27. Kaplica tedavisi Avrupada yaygindir (Evet)*
*Evet-Hayir oranlari istatistiksel olarak anlamli derecede farklidir (P<0.001).

Etik Kurul

T.C. Usak Universitesi Tip Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulundan
170/11 say1 numarasi ile onay alinmistir.
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istatistiksel Analiz

Calismada kategorik veriler icin tanimlayici ista-
tistikler, frekans ve oran ile strekli sayisal veri-
ler ve bilgi duzeyleri icin ise aritmetik ortalama
ve standart sapma olarak verilmistir. Kaplica
tedavisi (KT) ve romatizmal hastalik (RH) bilgi
dizeylerinin her bir hasta icin elde edilisi, ilgili
sorulara vermis olduklari 1 ve 0 biciminde kod-
lanmis degerlerin toplami seklinde olmustur.
Kadin ve erkek hastalarin KT ve RH bilgi diizey-
leri arasinda fark olup olmadiginin belirlenme-
sinde Student t testi kullanilmistir. Hastalarin
yas gruplari ve egitim seviyelerinin farkh olma-
sinin KT ve RH bilgi diizeyinde farklilik meydana
getirip getirmedigi tek yonli varyans analizi ile
incelenmistir. Yas gruplarn ve egitim seviyeleri
arasi farkhlik bulunan degiskenler icin Duncan
coklu karsilastirma testi ile hangi yas grubu ya
da egitim seviyesinin farkli oldugu ortaya ko-
nulmustur. Bununla birlikte cinsiyetler arasinda
yas bakimindan farkhlik olmadigi Student t testi
ile belirlenmistir. Ayrica cinsiyetler bakimindan
egitim seviyelerinin farkl olup olmadigi ve yas
gruplarina gore egitim seviyeleri arasinda fark-
hliklar capraz tablolarda gosterilip ki kare testi
ile test edilmistir. istatistiksel anlamlilik seviyesi
p<0,05 olarak kabul edilmistir. 0.001'den kiguk
olan p degerleri icin p<0.001 ifadesi kullanil-
mistir. Duncan coklu karsilastirma testlerinde
gruplar arasi farklilik 0,05'den buyik ya da k-
¢lk olarak verilmistir. Calisma verilerinin istatis-
tiksel degerlendirilmesi SPSS 24.0 yaziimindan
yararlanilmistir.

BULGULAR

Bolu izzet Baysal Fiziksel Tip ve Rehabilitasyon
Egitim ve Arastirma Hastanesine tedavi amacli
basvuran hastalardan 750 kisi ile gerceklestiri-
len calismada katilimcilarin cinsiyet dagilimlari
439 (%58.5) kadin ve 311 (%41.5) erkek idi Tab-
lo 1. Ayrica katilimcilarin egitim durumu ve yas
gruplarina gore frekans ve oranlar Tablo 1'de
Ozetlendi. Hastalarin yas ortalamalari kadinlar-
da 53.49+13.73 ve erkeklerde 52.63+13.66 olup
gruplar arasinda istatistiksel olarak anlamli fark-
hlik bulunmadi (p=0.400) (Tablo 4).

Kadinlarda 186 kisi (%42.4) ilkogretim, erkekler-
deise 117 kisi (%37.6) lise mezunu idi (Tablo 5).
Kadin ve erkeklerin egitim seviyelerinde dagil-
ma oranlari arasinda istatistiksel olarak anlamli
farklilik saptandi.
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Tablo 4: Yas degiskeni bakimindan cinsiyetlerin karsilastiriimasi

Yas T test
Ortalama=*SS t value p degeri
Kadin 53.49+13.73
0.872 0.400
Erkek 52.63+13.66
Toplam 53.13+13.69

Gahismaya katilanlarin cinsiyetleri bakimindan
sorulara verilen dogru yanitlarda RH bilgi duze-
yinde (p=0.578) ve KT bilgi dlizeyinde (p=0.976)
istatistiksel olarak anlaml fark saptanmadi (Se-
kil 1).

Tablo 5: Egitim seviyelerinin cinsiyete gore dagilim oranlari ile
Cinsiyet X Yas iliskisi

Egitim n(%)

ilkokul Ortaokul Lise Universite Total

e | Kadin 186 (424)  93(212) 92 (21.0) 68(155) 439
insiye

Y’ Erkek 69 (22.2) 76 (24.4) 117 (37.6) 49 (15.8) 311

Toplam 255(34.0) 169 (225) 209 (27.9) (11;2) 750

Pearson Chi Square=40.812 ve p <0.001

Hastalarin yas kategorileri ile egitim duzeyleri
arasinda istatistiksel olarak anlamli iliski bulun-
du (p<0.001). Yas ilerledikge egitim seviyesinde
belirgin bir dlistis saptandi (Tablo 6).

Tablo 6: Farkli egitim seviylerinde yas kategrolerinin dagilimlari
ile Egitim X Yas iliskisi

Yas katogorisi n(%)

Egitim 20-29 30-39 40-49 50-59 60-60  70veiizeri  Toplam
filkokul 0(0) 4(1.6) 18(7.1)  63(247)  110(431)  60(235) 255
Ortaokul 2(12) 11(6.5) 27(16)  65(385)  57(337) 7(4.1) 169
Lise 15(72)  42(201)  52(249)  57(27.3)  37(17.7) 6(2.9) 209
Universite 25214)  43(368)  33(282)  10(85) 5(43) 1(0.9) 117
Toplam 42(56)  100(133)  130(17.3) 195(260) 209(27.9)  74(9.9) 750

Pearson Chi Square=345.75 ve p <0.001

Katiimcilarin hastaneye basvuru nedenleri sor-
gulandiginda 414 kiside yaygin agri, 210 kiside
ek rahatsizlikla birlikte yaygin agr, 599 kiside
bel agrisi, 579 kiside boyun agrisi, 584 kiside diz
agnisi, 489 kiside kalca agrisi, 391 kiside de diger
eklem agrilar oldugu saptandi Tablo 2. Katihm-
cllardan 531 (%70.8) kisi romatolojik hastaliklar
hakkinda herhangi bir egitim veya bilgilendir-
me aldigini, 641 (%85.5) kisi kaplica tedavisinin
etkili oldugunu, 434 (%57.9) kisi kaplica tedavi-
sine inanmadigini, 498 (%66.4) kisi kaplicada te-
davisi icin farkl ilden geldigini, 655 (%87.3) kisi
kaplicada tedavisi sonrasi eklem hareketlerinin
ve ylruyusinin rahatladigini ve 568 (%75.7)
kisi daha once kaplicadan fayda gordiigi icin
tekrar geldigini bildirdi Tablo 2. 27 anket soru-
sunda 11 soruya katihmcilarin %50 sinden fazla-
stdogru cevap vermistir (2,3,5,6,12,15, 18, 22,
23, 24 ve 25. sorular) Tablo 3. En yliksek oranda
dogru cevabi 5. soru olan “Romatizmal hasta-
hklar cocuk, geng, eriskin veya yasl hastalarda
ortaya ¢ikabilir” sorusuna (609 kisi (%81.2)), En
yuksek oranda yanlis cevabi 1. soru olan“Roma-
tizmal hastaliklar bulasicidir” sorusuna (694 kisi
(%92.5) verilmistir Tablo 3.

14,00

12,00 p=0.976

10,00

p=0.578
8,00 r 1

OKadin
D Erkek

6,00

4,00 -

2,00 I

0,00

RHY KTY

Sekil 1: Cinsiyete gore RH ve KT karsilastirmasi (t test)

Egitim durumuna gore ile RH ve KT hakkindaki
bilgi diizeyleri karsilastirildiginda RH hakkinda-
ki bilgi diizeyi ile egitim durumu arasinda ista-
tistiksel olarak anlamli diizeyde fark (p=0.524)
saptanmazken, KT hakkindaki bilgi duzeyi ile
egitim durumu arasinda arasinda istatistiksel
olarak anlamli diizeyde fark (p<0.001) saptandi.

iIkégretim (7.16+2.70), lise (7.47+2.53) ve Uni-
versite (7.38+2.58) egitim diizeyi gruplar ara-
sinda istatistiksel olarak benzer diizeyde soruya
dogru cevap verdikleri, ortadgretim (8.31+£2.61)
grubunda ise dogru cevap oraninin istatistik-
sel olarak anlamli diizeyde oldugu goézlendi
(p<0.05) (Tablo 7).

Tablo 7: RH ve KT bilgi diizeyi ortalamalari bakimindan egitim
seviyelerinin karsilastiriimasi

RH KT
Egitim n o X455 95%Cl 5.8, 95% Cl

lokul 255  436+171 (415457)  7.16:2.708 (683-7.49)
Ortaokul 169  4.60:1.81 (432-487) 83122614 (791-8.70)
Lise 209 445173 (4.22-4.69)  7.47+2.53 (7.12-7.81)
Universite 117 437:142 (4.11-4.63)  7.38:2.588 (691-7.86)

p degeri 0.524 0.000151

A ve B iist simgeleri Duncan post hoc testine gore gruplar arasi farkliliklari belirtmek i¢in kullanilmigtir. Ayni harfi
tagtyan gruplar p>0.05 seviyesinde istatistiksel olarak farksiz, farkl harf tasiyan gruplar ise p<0.05 seviyesinde
istatistiksel olarak farkhidir. X aritmetik ortalamayi, SS. ise standart sapmayi gostermektedir. “B” harfi ille
etiketlenmis olan egitim seviyeleri arasinda istatistiksel olarak anlamh farklihk bulunmamaktadir. Bununla birlikte
“A” harfi ile etiketli grup olan ortaggretim grubu diger gruplardan Tukey testinde baslangigta belirlenen 0.05
istatistiksel 5nem seviyesinde farkhidir.

Yas gruplari dikkate alinarak RH ve KT hakkin-
daki bilgi duzeyleri karsilastirildiginda, bilgi
dizeyleri ile yas gruplari arasinda istatistiksel
olarak anlamh diizeyde fark saptandi (sirasiyla
p=0.011, p=0.016) Tablo 8. RH ortalama bilgi
duzeyi bakimindan en dusuk seviye 70 ve uze-
ri yas grubunda 3.96+1.69 olarak bulunmustur.
Bununla birlikte 20-29 ve 60-69 yas gruplarinin



RH bilgi diizeyi ortalamasi hem 70 ve Uzeri yas
grubu hem de 30-59 arasindaki yuksek ortala-
mali tim yas gruplari istatistiksel olarak benzer
bulundu (p>0.05). RH bilgi diizeyi ortalamasi
bakimindan 30 - 59 arasinda yer alan yas grup-
lari ile 70 ve Uzeri yas gruplari arasindaki farkli-
hk istatistiksel olarak anlamliidi (p<0.05). KT igin
ise yine 70 ve Uzeri yas grubu ortalama en du-
stk bilgi diizeyine sahipti KT icin ise yine 70 ve
Uzeri yas grubu ortalama(6.62+2.65) en dusuik
bilgi duizeyine sahipti ve bu ortalama degerleri
20 - 29 yas grubundaki hastalar hari¢ diger yas
gruplariile karsilastirildiginda istatistiksel olarak
anlamliidi (p<0.05). 20 - 29 yas grubundaki has-
talarin KT bilgi seviyesi ortalamalari (7.14+2.33),
istatistiksel olarak tim yas gruplari ortalamala-
r ile istatistiksel olarak benzer olarak saptandi
(p>0.05). RH icin 70 yas ve Uzeri grup Tablo 8'de
B etiketi ile isaretlenmis olup en diisiik ortala-
maya sahip gruptu. Ancak bu grup AB etiketi
tastyan 60 - 69 yas ile 20 - 29 yas gruplarindan
istatistiksel olarak benzerdi (p>0.05). 70 ve Uzeri
yas grubu A ile etiketlenmis olan 30 - 39, 40 - 49
ve 50 - 59 yas gruplarindan istatistiksel olarak
anlaml derecede dustkti (p<0.05). Bununla
birlikte 20 - 29 ve 60 - 69 yas gruplari, 30 - 59
yas gruplari ile de istatistiksel olarak benzerdi
(p>0.05) (Tablo 8).

Tablo 8: RH ve KT bilgi diizeyi ortalamalari bakimindan yas ka-
tegorilerinin karsilastiriimasi

RH KT
95%Cl K155

426+1820  (369-4.83)  7.14:2334B (« )
47751640 (444-510)  7.542230 (7.07-8.01)
461+1500  (435-487)  7.90:2.534 (7.46-8.34)
457+160%  (433-481)  7.77:2.624 (7.40-8.14)
( ) ( )

) ( )

X1S.8. 95% CI

6.42-7.87

Yas n
2029 T
3039 100
4049 130
5059 195

60-69 209 427417848 (4.03-4.51 7.5042.844 7.11-7.89

70 ve iizeri 74 396£1.698  (3.57-4.35 6.62£2.658 6.01-7.23

b dejeri T 0011 0016

X aritmetik ortalamayy, S.S. ise standart sapmay gostermektedir. A ve B iist simgeleri Duncan post hoc testine gére

gruplar arasi farkliliklart belirtmek igin kullamlmigtir. Ayni harfi tasiyan gruplar p>0.05 seviyesinde istatistiksel
olarak farksiz, farkl: harf tagiyan gruplar ise p<0.05 seviyesinde istatistiksel olarak farkhdir.

KT bakimindan yas gruplarinda en duisiik orta-
lama 70 ve Uzeri yas grubu (B etiketli grup) iken
20 - 29 yas grubu (AB etiketli grup) ile istatistik-
sel olarak farksizdir. Bununla birlikte 70 ve Uzeri
yas grubu ortalamasi 30 - 69 yas gruplarindan
(A etiketli gruplar) istatistiksel olarak 6nemli de-
recede distk bulunmustur(p<0.05). 30 ile 69
arasinda yer alan yas gruplari (A etiketli gruplar)
ortalamalari arasinda istatistiksel olarak anlamh
farklilik bulunmamaktadir (p>0.05). 20 - 29 yas
grubu (AB etiketli) ile 30 - 69 yas (AB etiketli)
gruplarda istatistiksel olarak ortalama bakimin-
dan ayni kabul edilmektedir (p>0.05).
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TARTISMA

Galismamizda, binyesinde kaplica tedavi Uni-
tesi de bulunan Fiziksel Tip ve Rehabilitasyon
Egitim ve Arastirma Hastanesine tedavi amacli
basvuran hastalarin RH ve KT hakkindaki bilgi
dizeyleri ve kaplica kullanim ahskanhklarinin
tespiti amaclandi.

Romatizma eklemleri, kemikleri, kikirdagi, ten-
donlar, baglari ve kaslar etkileyen cesitli agrili
tibbi durumlan ifade eder. Kas-iskelet sistemi
hastaliklari olarak da adlandinlan RH, agn ve
kas-iskelet sisteminin bir veya daha fazla bélge-
sinde hareket ve fonksiyonel islevlerde azalma
ile karakterizedir. RH cesitli artralji ve artrit tip-
lerinden osteoporoza ve sistemik bag dokusu
hastaliklarina kadar 200'den fazla farkl hastahgi
kapsar (2). RH noninflamatuvar ve inflamatuvar
olarak ikiye ayrilabilir. RH'nin buyuk bir cogun-
lugu kronik karakterde olup bu hasta gruplari
surekli sekilde takip ve tedavi gereksinimi du-
yarlar. Bu surecte hastalarin bilgilendirilmesi
ve egitimi, hastaligin takip ve tedavi basarisi ile
hastalarin yasam kalitesinin iyilestirilmesi aci-
sindan ¢ok buyuk bir nem arz etmektedir.

Katilimcilarin %50 civari kendilerinde veya ai-
lelerinde RH bulundugunu ifade etmelerine ve
%70.8 RH hakkinda egitim veya bilgilendirme
aldiklarini ifade etmelerine ragmen 11 soru-
dan 7’sine yuksek oranda yanlis cevap verdiler
(1,4,7,8,9,10 ve 11 sorular sirasiyla yanlis ce-
vap oranlar %92.5, %85.9, %57.5, %68.3, %81.5,
%85.7 ve %73.2). Bu yliksek orandaki bilgi eksik-
ligi planlanmis ve surekli egitim ihtiyacini orta-
ya koymustur.

Bircok calismada bilgi gereksinimlerinin hasta-
larin yasi ve egitimi ile iliskili oldugunu goste-
rilmis, ancak RH olan hastalarda hastalik hak-
kindaki genel bilgi duzeyinin disik oldugu
saptanmistir (6 - 8).

Calismamizda kadinlarin %42.4'G ilkdgretim,
erkeklerinde %22.2'si ilkogretim, %24.4'U orta-
ogretim mezunu idi Tablo 5. Calismaya katilan
hastalarin yas ortalamasi 53.13+13.69 olup 50
yas Uzerinde egitim diizeylerinin siklikla ilkogre-
tim ve ortadgretim diizeyinde oldugu goruldi
Tablo 6. Hastalarimizin % 70.8'i RH'lar hakkinda
daha once egitim veya bilgilendirme aldiniz mi
sorusuna evet cevabi vermekle Tablo 2 beraber
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egitim durumuna gore RH ve KT hakkindaki bil-
gi duzeyleri karsilastinldiginda RH hakkindaki
bilgi dizeyi ile egitim durumu arasinda ista-
tistiksel olarak anlamli diizeyde fark (p=0.524)
saptanmazken, KT hakkindaki bilgi duzeyi ile
egitim durumu arasinda arasinda istatistiksel
olarak anlamli diizeyde fark (p<0.001) saptandi.

Yas gruplari dikkate alinarak RH ve KT hakkinda-
ki bilgi dlizeyleri karsilastirildiginda ise, literatur
ile uyumlu sekilde bilgi diizeyleri ile yas grup-
lari arasinda istatistiksel olarak anlamli diizeyde
fark saptandi (sirasiyla p=0.011, p=0.016).

Cogunlukla bu tarz cahsmalar hasta gruplar
veya toplumun farkli kesimleri ile yapilmis ol-
makla beraber meslek gruplarini kapsayan bir
calismada egitimcilerin RHile ilgili bilgi diizeyle-
ri degerlendirilmis ve romatizmal hastaliklar ko-
nusundaki bilgi dlizeyleri ortalamanin tizerinde
bulunmustur (9). Yine saglik calisanlarini kapsa-
yan calismada hekim ve fizyoterapistler benzer
ve yuksek oranda dogru cevap verirken diger
meslek gruplarn daha disik fakat ortalamanin
Uzerinde benzer oranda dogru cevap verdikleri
bildirilmistir (10). Ulkemizde romatoid artrit ta-
nili hastalarda yapilan bir calismada hastalarin
hastaliklari ile ilgili bilgi duzeyleri 6l¢ilmus ve
hastaliklari hakkinda egitim almadiklar vurgu-
lanmistir. Hastalarin romatoid artrit hakkindaki
bilgi seviyeleri distk bulunmustur (11, 12). Bu
bilgi diizeyi calismalarinda da bilgi diizeyi du-
suk tespit edilmistir. Egitim 6nemi vurgulanmis
ve farkindaliginin arttinlmasi ile erken tani ve
tedavinin daha basaril olabilecegdi belirtilmistir.

Kaplica tedavileri kas iskelet sistemi hastalikla-
rn yuzyillardir kullaniimaktadir. Kaplica tedavisi
bircok tibbi uygulamayi icermektedir ve kas-is-
kelet sistemi bozukluklarinin tedavisinde yay-
gin olarak kullanilan non-farmakolojik bir yon-
temdir (3, 13-15). Diz, boyun, bel gibi kas-iskelet
sistemi kaynakli agri, fiziksel fonksiyon bozuklu-
gu, gunlik yasam aktiviteleri skorlari gibi bircok
problem Uzerine KT'nin etkili oldugu gosteril-
mistir (16, 17). Glnluk yasantinin getirdigi stress
ve yorgunluklardan uzak, sadece fiziksel ve be-
densel degil, zihinsel ve ruhsal saglik icin de ide-
al bir ortam olusturan kaplicalar gliniimuizde
sadece tedavi amach degil, saghgini korumak
ve daha saglkli yasamak isteyen bircok kisi ta-
rafindan da kullanilmaktadir (16). Fakat toplu-

mumuzda geleneksel kullanimdan gelen yanhs
inanis ve bilginin yaninda celiskili goruslere sik-
¢a rastlanmaktadir. Calismamizda da 750 kisi-
den 434 (%57.9) kisi kaplica tedavisine inanma-
digini ifade etmesine ragmen 641 (%85.5) kisi
tedaviyi etkili bulurken katihmcilarin 34’linden
fazlasi tedavi sonrasi eklem hareketlerinde iyi-
lesme, kullanilan agri kesici ila¢ miktarinda azal-
ma ve fayda gordukleri icin tekrar tedavi amacli
saglik tesisine basvurduklarini ifade etmeleri bu
celiskili distinceyi gostermektedir. Ayrica calis-
ma kapsaminda KT ile ilgili sorulan 16 sorudan
9 soruya %50'den fazla oranda yanls cevap ve-
rildigi saptandi (13, 14, 16, 17, 19, 20, 21, 26 ve
27 sorular sirasiyla yanlis cevap oranlar %77.1,
%66.8, %60.4, %51.5, %69.6, %53.2, %52, %77.9,
%67.3). Ozellikle KT ile ilgili kullanim sebep ve
aliskanliklarini gosteren sorulara verilen yuksek
yanhs oranlarinin, geleneksel kullanimdan ge-
len aliskanlik ve ¢ekincelerden kaynaklandigini
disinmekteyiz.

Calismamiza katilan hastalarimizin cogunun RH
ile ilgili egitim ve bilgilendirme almis olmasi, ve
yine cogunlugunun siklikla kullandiklar KT ile
ilgili yanlis bilgilere sahip olmalari nedeniyle bu
ve benzeri kronik hastaliklari olan bireyleri ve
aldiklan suregen tedavileri etkileyen saglik ko-
nularinda etkili egitim programlarinin dizen-
lenmesi ve tekrarlanmasinin 6nemli oldugunu
dusinmekteyiz. Boylelikle tedavinin etkinligi
artmakla beraber 6zellikle kronik hastaliklar ne-
deniyle olusan gereksiz saglik harcamalarn da
Oonlenmis olacaktir.

Galismamizin en 6nemli kisithhdi bu konuda uz-
man arastirmacilar tarafindan hazirlanan anke-
tin gecerlilik ve glvenilirlik calismasinin yapil-
mamis olmasidir.

Toplumlarda ortalama yas arttikca romatizmal
hastaliklardan etkilenen birey sayisi artmakta-
dir. Bu duruma paralel sekilde ilag disi tedaviler
basta olmak (izere alternatif tedavi arayislari
da artmaktadir. Riskli populasyon basta olmak
Uzere toplumun her kesimini kapsayacak se-
kilde romatizmal hastaliklar ve kaplica tedavisi
hakkinda etkinlik, davranis ve tutumlan etkile-
yecek stratejilerin belirlenerek toplumun bilgi
dizeyini artirmayi hedefleyen egitim program-
lar diizenlenmelidir.
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OZET

AMACG: Crohn hastaliginin (CH) tedavisinde bircok yeni gelisme
olmasina karsin cerrahi tedavi gereksinimi hastaligin ¢esitli do-
nemlerinde %70-90 arasindadir. Cerrahi tedavi endikasyonlari
komplikasyonlar ve medikal tedavi yetersizligi olmak Uzere iki
ana baslikta toplanabilir. Bu ¢alisma; klinigimizde CH nedeni ile
acil sartlarda opere edilen hastalarimizin cerrahi tedavilerini, so-
nugclarini belirtmek ve preop CH tanisi olan ve olmayan vakalar
arasindaki farklari ortaya koymak amaci ile yapilmistir.

GEREC VE YONTEM: Calisma retrospektif olarak yapildi. Klinigi-
mizde Ocak 2014 ve Aralik 2019 tarihleri arasinda acil sartlarda
opere edilen ve patolojik olarak CH tanisi olan hastalar dahil
edildi. Hastalarin demografik verileri, preop dénemde CH tani-
st alip almadiklari, CH tanisi varsa; siresi ve kullanilan medikal
tedaviler kaydedildi. Daha sonra preop CH tanisi olan ve olma-
yanlar iki gruba ayrildi. Tim hastalarin; basvuru semptomlari,
cerrahi tedavi endikasyonlari, hastaligin tutulum yeri, uygula-
nan cerrahi tedavi ve eslik eden malignite durumlari kaydedildi
ve bu iki grup karsilastirildi. P<0,05 olmasi anlamli kabul edildi.

BULGULAR: Calismaya 22 hasta dahil edildi. Hastalarin 14'U ka-
din (%59,1) ve 8'i erkekti (%40,9). Ortalama yas 39.23+18.48'di.
Hastalardan 7’sinin (%31,8) preop dénemde CH tanisi vardi. En
sik (%86) basvuru semptomu karin agristydi. En sik uygulanan
acil cerrahi prosedir sag hemikolektomiydi.(% 30,5) Karsilas-
tinlan 2 grup arasinda ; basvuru semptomlari, tutulum yerleri,
preop 6n tanilar, stoma orani ve stoma kalma zamanlari ile eslik
eden malignite oranlari arasinda istatistiksel olarak anlamli fark
tespit edilmedi (p>0,05).

SONUC: CH' da en sik acil cerrahi tedavi endikasyonu obstriik-
siyondur. Perforasyon siklidi literatiire gore daha sik bulunmus-
tur.(%18,1) Hastalarin operasyon &6ncesi CH tanisinin olmasi
tedavide stoma sikligini arttirmaktadir ancak istatistiksel olarak
fark tespit edilememistir. Komplikasyon nedeniyle ameliyat
edilen hastalarda preoperatif donemde CH tanisinin bilinmesi
cerrahi tedaviyi etkilemekte gibi gériinmektedir.

ANAHTAR KELIMELER: Crohn Hastali§i, Komplikasyon, Acil
cerrahi

Gelis Tarihi / Received: 28.07.2020
Kabul Tarihi / Accepted: 08.02.2021

ABSTRACT

OBJECTIVE: Although there are many new developments in
the treatment of Crohn's disease (CD), the need for surgical
treatment is required between 70% and 90% at various stages
of the disease. Surgical treatment indications can be grouped
under two main headings as complications and medical treat-
ment insufficiency. This study was conducted to state the sur-
gical treatment and results of our patients who were operated
in emergency conditions due to CD in our clinic and to reveal
the differences between with and without previous Crohn's di-
agnosis.

MATERIAL AND METHODS: The study was conducted retros-
pectively. Patients who were operated under emergency con-
ditions in our clinic between January 2014 and December 2019
and who were pathologically diagnosed with CD were included.
Demographic data of all patients, whether there is a previous
CD diagnosis, previously diagnosed of CD patients's duration
disease time and medical treatments used were recorded. Later,
those with and without the diagnosed of CD were divided into
two groups. Admission symptoms, indications for surgical treat-
ment, disease involvement, surgical treatment and accompan-
ying malignancy of all patients were recorded and these two
groups were compared. A P <0.05 was considered significant.

RESULTS: 22 patients were included in the study. 14 of the pa-
tients were female (59.1%) and 8 of them were male (40.9%).
The mean age was 39.23 + 18.48. 7 (31.8%) of the patients had a
previous diagnosis of CD. The most common (86%) presenting
symptom was abdominal pain. The most common emergency
surgical procedure was right hemicolectomy. (30.5%) Among
the two groups compared; There was no statistically significant
difference between admission symptoms, involvement locati-
ons, preoperative diagnoses, stoma rate, stomata time and ac-
companying malignancy rates (p> 0.05).

CONCLUSIONS: The most common emergency surgical treat-
ment indication in CH is obstruction. The frequency of perfora-
tion was found to be more frequent than the literature. (18.1%)
The fact that patients were diagnosed with CD before the ope-
ration increases the frequency of stoma in treatment, but sta-
tistically, no difference was found. Knowing the preoperative
diagnosis of CD in patients operated on due to complications
seems to affect surgical treatment.

KEYWORDS: Crohn's Disease, Complication, Emergency sur-
gery
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GiRiS

Crohn hastaligi (CH) gastrointestinal sistemin
herhangi bir yerinde gorilebilen ve transmural
tutulum ile karakterize inflamatuvar bir hasta-
hktir. CH tedavisinde bircok yeni gelisme olma-

sina karsin cerrahi tedavi gereksinimi hastaligin
cesitli donemlerinde %70-90 arasindadir (1 - 3).

CH'da cerrahi tedavi endikasyonu komplikas-
yon gelistigi zaman vardir. Bu komplikasyonlar
obstriiksiyon, perforasyon, kanama, apse gelisi-
mi, fistllizasyon ve malignite olarak siralanabi-
lir. CH’ da en sik cerrahi tedavi endikasyonu olan
komplikasyon obstriksiyondur (4).

CH'da en sik tercih edilen cerrahi yontem rezek-
siyon proseddrleridir. Rezeksiyon sonrasi anas-
tomoz veya stoma uygulanmaktadir (5). Ancak
hastalik nlks edebilir ve tekrarlayan rezeksi-
yonlar gerekebilir. Tekrarlayan rezeksiyonlarda
kisa barsak sendromu riski akilda olmahdir. Bu
nedenle striktliroplasti teknikleri de halen gtin-
celligini korumaktadir (4).

Preop donemde CH tanisi olmayan ve gecirdigi
acil cerrahi sonucunda CH tanisi alan hastalar
ile preop donemde CH tanisi olup acil sartlarda
opere edilen hastalarin; cerrahi tedavi endikas-
yonlar ve sonuglarini kiyaslayan bir ¢alismaya
literatuirde rastlamadik.

Bu calisma; klinigimizde CH nedeni ile acil sart-
larda opere edilen hastalarimizda cerrahi teda-
vi; endikasyonlarini, seklini, sonuglarini ve has-
taligin tutulum yerini belirlemek ve preop CH
tanisi olan ve olmayan vakalar arasindaki farkla-
r ortaya koymak amaci ile yapilmistir

GEREC VE YONTEM

Galismamizda hastane kayitlarinin  kullanimi
icin Konya Egitim ve Arastirma Hastanesi Tipta
Uzmanhk Egitimi Kurulu (TUEK) onayi alindi.
Sonrasinda calisma retrospektif olarak gercek-
lestirilmistir. Calismaya Ocak 2014 ve Aralik
2019 tarihleri arasinda acil sartlarda opere edi-
len, bilinen veya nihai patoloji sonucu CH tanisi
olan hastalar dahil edildi. Elektif sartlarda yapi-
lan operasyonlar ¢alismaya dahil edilmedi.

Galismaya dahil edilen hastalarin demografik
verileri, preop CH tanisinin olup olmadigi, CH
tanisi varsa; suresi ve kullanilan medikal teda-

viler kaydedildi. TUm hastalarin; basvuru semp-
tomlari, cerrahi tedavi endikasyonlari, hastaligin
tutulum yeri, uygulanan cerrahi tedavi ve eslik
eden malignite varligi kaydedildi. Daha sonra
hastalar preop CH tanisi olanlar ve olmayanlar
olarak iki gruba ayrildilar. Gruplar; demografik
ozellikler, semptomlar, ameliyat endikasyonlari,
hastaligin lokalizasyonu, ameliyat sekli, stoma
acilma sikligr ve eslik eden malignite oranlar
acgisindan yas ve cinsiyet dagilimlari yaninda
basvuru sikayetlerinin sikligi, perop tani, tutu-
lum yerleri, stoma acilma sikliklari ve eslik eden
malignite varhidi agisindan istatistiksel olarak
karsilastirildilar.

Calismada elde edilen veriler IBM SPSS Statisti-
¢s ver. 22.0 (IBM Co., Armonk, NY, USA) progra-
mi ile analiz edildi. Veriler ortalama = SD olarak
ifade edildi. Degiskenler, nicel parametreler icin
Chi-square ve Fisher's exact testi ve kantitatif
parametreler icin eslestiriimemis Student's t
testi ve Mann-Whitney U testi kullanilarak karsi-
lastirildi. P degerinin <0.05 anlamli kabul edildi.

BULGULAR

Galismaya 22 hasta dahil edildi. Hastalarin 14'U
kadin (%59,1) ve 8'i erkekti (%40,9). Ortalama
yas 39.23+18.48 olarak tespit edildi. Hastalar-
dan 7'si (%31,8) preop CH tanisi olan vakalardi.
Hastalarin demografik verileri ve basvuru sekil-
leri Tablo 1 6zetlenmistir.

Tablo 1: Hastalarin demografik 6zellikleri ve bagvuru anindaki

ozellileri

OZELLIK

ORANLAR

Yas (std/medyan) 39.23+18.48 /35.5

Cinsiyet (erkek, kadin) n: 8, (%40,9) -n: 14, (%59,1)

Acil servis bagvurusu, n:17, (%77,3)

Diger klinklerden devir n: 5, (%22.7)

CH tamis olanlar n: 7, (%31,8)

Takip siiresi medyan (ay,min-max) 32 (4-62)

Tum hastalar icerisinde en sik (%86) tespit edi-
len semptom karin agrisiydi. Karin agrisina es-
lik eden bulanti ve kusma %63,6 (n=14) ise en
stk basvuru sekli olarak tespit edildi. Hastalarin
basvuru semptomlari detayli olarak Tablo 2
gorilmektedir. Opere edilen hastalarin 7’sinde
(%30,5) ilk degerlendirmede periton irritasyon
bulgulari vardi. Preop tani yontemleri arasinda
en sik bilgisayarli tomografi (BT) kullaniimisti.
On bir hastada tani BT ile (%50), 5 hastada di
rek grafi ile (%22.72), 4 hastada ultrasonografi



ile (%18.18), 1 hastada da manyetik rezonans
gorintileme (MR) ile (%4.54) tani konulmustur.

Tablo 2: Hastalarin bagvuru semptomlari

Bagvuru Semptomlari Oranlar

Karn Agrist %13,6 (n=3)

Karn agrisi,bulant: ve kusma %63,6(n=14)

Karin agrisi,bulant ve ates %9,1(n=2)
Anal bdlgede agr1 ve akint %9,1(n=2)
Yara yerinden intestinal i¢erik akmasi %4,5(n=1)

Perforasyon tespit edilen 3 hastadan sadece
1'inde direkt grafide serbest hava tespit edil-
mistir. Calismada en sik uygulanan acil cerrahi
prosedir sag hemikolektomiydi. Sag hemiko-
lektomiyi ileum rezeksiyonu takip etmektedir.

Hastalara uygulanan ameliyatlar detayh olarak
gorulmektedir. Calismaya dahil edilen hastalar-
dan 7'si preop CH tanisi olan ve medikal tedavi
almakta olan hastalardi. Preop donemde CH ta-
nisi olan hastalarin genel 6zellikleri detayli ola-
rak Tablo 3, 4 ve 5 gorilmektedir.

Tablo 3: Hastalara uygulanan ameliyatlar

Yapilan Ameliyat Oran

Sag hemikolektomi % 30,5(n=7)

Sag hemikolektomi + %21,8(n=5)

segmenterileum rezeksiyonu

Segmenter ileum rezeksiyonu %26(n=6)
Anterior Rezeksiyon %4,3(n=1)
Perianal apse drenaji+gevsek seton uygulamast %8,7(n=2)
Apendektomi %8,7(n=2)

Tablo 4: Calismada 6nceden CH tanisi olan hastalarin 6zellikleri

CH tamisi olanlar Oran
CH TANI ALMA ZAMANI (medyan ay) 22
CH iCiN TEDAVi ALMA ORANI %85,7 (n=6)
ALINAN MEDIKAL TEDAVi
Mesalazin %42,9 (n=3)
Mesalazin+steroid+anti-TNF %28,6 (n=2)

Mesalazin+steroid %14,3 (n=1)

Tablo 5: Hastalarin operasyon nedenleri ve tutulum yerleri

ileocekal Bolge Sigmoid Kolon ileum Perianal Bolge
Obstriiksiyon 7 1 5
Perforasyon 3 - 1
Apandisit 2
Perianal Apse - - 2
Enterokutendz 1

Fistiil

Preop CH tanisi olup olmamasina gére hasta-
lar 2 gruba aynilarak istatistiksel olarak kiyas-
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landiklarinda; basvuru semptomlari, hastaligin
tutulum lokalizasyonu, preop on tanilari, stoma
orani ve stoma kalma zamanlari ile eslik eden
malignite oranlari arasinda istatistiksel olarak
anlaml fark tespit edilmedi (p>0,05). Gruplar
arasinda yapilan istatistiksel analiz sonuclar
Tablo 6 goriilmektedir.

Tablo 6: CH tanisi olan ve olmayan hastalarin karsilastiriimasi

Tiim vakalar  CH tamsi olmayanlar  CH tamisi olanlar P

(n=22) (n=15) (n=7)
Yas (ort) 39.23 37,14 40,2 0,647
Cinsiyet
Erkek %40,9 %42,9 %40 0,905
Kadin %59,1 %57,1 %60
Basvuru Semptomu
Karim Agrist %13,6 %0 %20
Karin agrisi,bulanti ve kusma %63,6 %57,1 %66,7 0,181
Karin agrisi,bulanti ve ates %9,1 %14,3 %6,7 0,421
Anal bolgede agr1 ve akinty %9,1 %28,6
Yara yerinden intestinal igerik %4,5 %6.7
akmast
Preop 6n tam
Perforasyon (n=4) %18,1 %20 %14,3 0,501
Obstritksiyon (n=13) %59,2 %46,7 %57,1 0,666
Perianal sepsis (n=2) %9,1 %0 %286 003
Enterokutanéz Fistiil (n=1) 045 %567 "o 0334
AApandisit (n=2) %91 %20 %0 0082
Stoma Orani (n=8) %36,3 %40 %42,9 0,905
Stoma kalma siiresi 34 32 4 0,742
(medyan/ay)
Eslik eden malignite %4,5 %0 %6,7 0,508

Opere edilen 8 hastaya (%36.36) stoma yapll-
mistl. Bunlardan 6 hastaya uc ileostomi, 2 has-
taya da uc ileostomiye ek olarak mukus fistul
yapildigi tespit edildi. Btiin hastalarin ostomisi
takip eden donemlerde kapatildi ve ek prob-
lemle karsilasilmadi. Ostomi yapilma orani en
yuksek patoloji perforasyon olup tim perfo-
rasyon vakalarinda ostomi yapilmisti. Obstrik-
siyonlarda ise 3 hastaya (%23) ostomi aciimisti
(Resim 1).

Resim 1: Sag hemikolektomi ve ileum rezeksiyonu yapilan bir
hastanin ameliyat piyesi
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Obstriiksiyon nedeniyle stoma agilan tim va-
kalar preop CH tanisi olan ve steroid ve/veya
anti-TNF kullanan hastalardi. Postoperatif 1 has-
tada kisa barsak sendromu gelisti. Bu hastanin
mukerrer hastane yatislarinin oldugu ve direnc-
li hipokalsemisinin oldugu tespit edildi. Bu has-
tanin stomasi kapatildiktan sonra hipokalsemi
duzeldi. Calismamizda medyan takip suresi 33
ay olup nuks tespit edilmedi.

TARTISMA

CH nedeni ile yapilan cerrahi muidahalelerde
sadece probleme yol acan bagirsak segmentine
mudahale edilmelidir. Bu midahale icin kon-
vansiyonel ve laparoskopik yontemler kullani-
labilir. Laparoskopik yontemler morbidite, has-
tanede kalis sliresi ve maliyet agisindan ustin
bulunurken; 3 aylik takipte konvansiyonel yon-
temlerle arasinda yasam kalitesi agisindan fark
saptanmamistir (6). Calismamizda tim hastalar
konvansiyonel metodlar ile opere edilmistir.

CH’ da obstriiksiyon en sik cerrahi tedavi endi-
kasyonudur. CH’ da yapilan cerrahi midahale-
lerin %20 - 25 kadarini obstriksiyonlar olustur-
maktadir (7, 8). CH'da ortaya ¢ikan darliklar tipik
olarak tekrarlayan akut alevlenmeler sonucun-
da ortaya cikan fibrotik skar neticesinde gelis-
mektedir (9). CH da ortaya ¢ikan inflamatuvar
darliklarda biyolojik tedaviler kullanilir ve bu
hastalarda endoskopik dilatasyon islemleri de
gerekebilir (10). CH’ da tikaniklik genellikle ter-
minal ileum duzeyinde gorulir. Kolon seviye-
sinde de darlik olabilir. Ancak kolonik darliklarin
gorilme sikligi %5 civarindadir (11). Bizim ¢ahs-
mamizda da darliklarin %92'si terminal ileum ve
ileogekal valv diizeyindeydi. Kolon diizeyinde
darlik sikhgi %7,7 (n=1) olarak bulunmustur.

Obstruksiyon nedeni ile opere edilen hastalarin
tamamina kontrastli BT ¢ekilmis ve akut intesti-
nal obstruksiyon ortaya konulmustur. Calisma-
mizda da literatlrle uyumlu olarak en sik goru-
len darlik lokalizasyonu ileum ve ileocekal valv
diizeyindeydi. Bu hastalarin tamami sag hemi-
kolektomi ve/veya ileum rezeksiyonu ile tedavi
edildi. Sadece 1 hastada sigmoid kolonda dar-
hk vardi ve anterior rezeksiyon ile tedavi edil-
di. Preop CH tanisi olan ve olmayan hastalarda
obstruktif ileogekal tutulum sikligi arasinda an-
lamh fark yoktu (p>0,05). Kolon obstriiksiyonu
olan hastanin CH tanisi mevcuttu. Calismamiz-

da preop CH tanisi olan ve olmayan hastalar ki-
yaslandiginda obstriiksiyon nedeni ile yapilan
ameliyat oranlari benzer olup istatistiksel an-
lamli fark tespit edilmemistir (p>0,05).

Serbest perforasyon CH'da nadir fakat gurultula
bir komplikasyondur. CH'da perforasyon gorul-
me sikligi %1-3 arasindadir. CH'da perforasyon
ileum, jejenum veya gastroduodenal bélgede
gorulebilir. Kolon perforasyonlari genellikle
toksik megakolonun akut alevlenmelerinde
gorilebilir (12, 13). CH'da perforasyon sliphe-
si varsa hasta hizli bir sekilde resusite edilerek
operasyona alinmalidir. Eger steroid kullanan
bir hasta ise genis spektrumlu antibiyotik teda-
visi operasyon oncesinde baslanmalidir. Perfo-
rasyon nedeni ile opere edilen hastalarin tama-
mina diiz karin grafisi ¢ekilmisti. Ancak sadece
bir hastada diyafragma alti serbest hava tespit
edildi. Hastalarin yapilan karin USG'lerinde tim
hastalarda pelvik bolgede serbest sivi tespit
edilmistir.

Calismamizda toplam 4 hasta (%18,1) perforas-
yon nedeni ile opere edildi. Perforasyona bagh
yapilan operasyon orani literatlire nazaran ol-
dukca ylksekti. Bunun nedeni calismaya preop
CH tanisi olmayan ancak postoperatif donemde
CH tanisi alan hastalarin ¢alismaya dahil edil-
mesi olabilir. Gruplar arasinda perforasyon go-
rilme oranlar arasinda anlamh farklilik tespit
edilmedi (p>0,05). Perforasyon nedeni ile yapi-
lan ameliyatlarin tamaminda ostomi yapilmistir.

CH’ da perianal tutulum prevalansi 10 yil iceri-
sinde %74’ tur. Perianal apse ve fistiiller CH' da
gorilen perianal lezyonlarin %18'ini teskil eden
penetran lezyonlardir. CH'da ortaya ¢ikan yu-
zeysel ve iskiorektal apseler eksternal olarak; in-
tersfinkterik ve supralevator apselerin ise inter-
nal drenaji 6nerilir. Apse drene edildikten sonra
antibiyoterapi verilmesi konusunda fikir birligi
yoktur. Hastada semptomatik rahatlama ve cilt
eriteminde gerileme olduktan sonra biyolojik
tedaviye baslanmalidir (14, 15). Eger fistiil apse-
ye eslik ediyorsa apse ve sepsisin tekrarlamasini
onlemek icin gevsek bir seton tatbik edilmeli-
dir (16). Calismamizda 2 hastaya (%9,1) peria-
nal sepsis nedeni ile acil operasyon uygulandi.
Bu hastalarin dnceden CH tanisi mevcuttu. Bu
hastalara apse drenaji yapildiktan sonra gev-
sek drenaj setonu uygulanmisti. Ameliyat son-
rasi her iki hastada da antibiyotik kullanmisti.



Hastalarin her ikisi de drenaj isleminden 7 glin
sonra anti-TNF tedavisi almaya basladilar. Calis-
maya dahil edilen tiim vakalarda stoma yapilma
orani %36,3 olarak tespit edildi. Preop CH tanisi
olanlarda bu oran %42,9 iken preop CH tani-
si bilinmeyen vakalarda bu oran %40t1. Preop
CH tanisi olan hastalarda ostomi orani yuksek
gorilmektedir. Ancak gruplar arasinda ostomi
acllma oranlarn arasinda fark yoktu (p>0,05).
Preop CH tanili hastalarin kullandigi steroid
ve/veya anti-TNF ajanlarin cerrahlari ostomiye
daha yakin hale getirdigi kanaatindeyiz.

ince bagirsagin adenokarsinomlari nadir gorii-
len tiimorlerdir. Less ve ark. yaptiklari populas-
yon bazli Kohort analizinde CH'da ince barsak
adenokarsinom riskini 60 kat yuksek bulmus-
tur (17). Greenstein ve ark. CH olanlarda ince
bagirsak karsinomu icin iki yillik sagkalimi %9,
de novo karsinomlar icin ise %15 - %25 olarak
bildirmistir (18). Cahismamizda akut intestinal
obstriksiyon nedeni ile opere edilen ve stoma
acilan hastanin preop CH tanisi vardi. Hasta
medikal tedavi altindaydi. Hastaya fibrotik dar-
ik 6n tanisi ile rezeksiyon uygulanmisti. Nihai
patoloji rapor ile ince barsak karsinom tanisi
konulmustu. CH olanlarin en az %80'i hayatla-
rinda bir cerrahi gecirecektir. Bu hastalarin en az
%401 birden fazla ameliyat gecirecektir. Ameli-
yat sonrasi nuksler genellikle 36. aydan sonra
ortaya ¢itkmaktadir (19 - 21). Calismamizda nuks
tespit edilmemistir. Bu calismada medyan takip
suresinin 33 ay olmasi niiks izlenmemesinin en
onemli nedeni oldugu kanisindayiz.

Galismamizin en 6nemli kisithhidi hasta sayisinin
az olmasidir. Toplam 22 hastayi iceren bu seride
istatistiksel sonuclar elde edilebilmistir. Yaptigi-
miz literatlir taramasinda, calismamizda oldugu
gibi preop CH tanisi olan ve olmayan hastalarin
acil ameliyatlarinin neden ve sonuclarinin ki-
yaslandigi bir calismaya rastlamadik.

Sonuc olarak; CH'da en sik acil cerrahi tedavi en-
dikasyonu obstriiksiyondur. Perforasyon siklig
literatlire nazaran ¢alismamizda daha sik tespit
edilmistir. Hastalarin operasyon 6ncesinde CH
tanisi olmasi tedavide ostomi sikligini aritme-
tik olarak arttirmaktadir ancak artis istatistiksel
olarak anlamh degildir. Cerrahlar icin oldukca
meydan okuyucu vakalar olan CH'na bagl acil
ameliyatlarla ilgili daha kesin yargilara ulasabil-
mek i¢in; daha uzun sire takipli, hasta sayisinin
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nispeten daha ¢ok oldugu, prospektif calisma-
lara ihtiyag vardir. Calismamiz dizayn agisindan
bildigimiz kadari ile tek olma 6zelligindedir.
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OZET

AMAG: Son Ug yil icinde klinigimizde uygulanan peripartum
histerektomi olgularini retrospektif olarak incelemeyi ve peri-
partum histerektominin insidansini, risk faktorlerini, endikas-
yonlarini, uygulanan cerrahi yontemleri, komplikasyonlari ve
sonugclarini degerlendirmeyi amacladik.

GEREG VE YONTEM: Calismaya Ocak 2017 ve Ocak 2020 tarih-
leri arasinda Pamukkale Universitesi Tip Fakiiltesinde peripar-
tum histerektomi uygulanan hastalar dahil edildi. Peripartum
kanamasi olan ancak konservatif yaklasimlar uygulanarak (de-
fektif plasenta insersiyon alaninin sttlirasyonu veya segmental
rezeksiyonu, uterus kompresyon sutlrleri, intrauterin balon
uygulamalari, uterin veya internal iliak arter ligasyonu vb.) pe-
ripartum histerektomi yapilmayan hastalar calismaya dahil edil-
medi. Hasta bilgileri, hasta dosyalari ve hastane kayit sistemin-
den elde edildi. Hastalarin demografik ve klinik verileri analiz
edilerek degerlendirildi.

BULGULAR: Uc yillik siire icinde klinigimizde toplam 3220 do-
gum gerceklesti. Bu hastalardan yirmibir tanesine peripartum
histerektomi uygulanmis olup insidansi 6,5/1000 idi. Postpar-
tum kanama grubunda peripartum histerektomi icin en sik
endikasyon plasenta yerlesim ve invazyon anomalileriydi (%
90,4) ve bu anomaliler arasinda da en sik goriilen histopatolojik
tani plasenta previa ve plasenta increta (% 33,33) birlikteligiy-
di. Masif transfiizyon, mesane hasari, relaparatomi ve yara yeri
enfeksiyonu PH uygulanan hastalarda en sik gériilen morbidite
nedenleriydi.

SONUC: Glinimizde plasenta yerlesim ve invazyon anomali-
leri peripartum kanamalarin en sik nedeni olmaya baslamistir.
Peripartum histerektomi ise abnormal plasentasyon icin temel
tedavi sekli olmaya devam etmektedir.

ANAHTAR KELIMELER: Postpartum kanama, Anormal plasen-
tasyon, Peripartum histerektomi
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ABSTRACT

OBJECTIVE: We aimed to retrospectively examine the cases
of peripartum hysterectomy performed in our clinic in the last
three years and to evaluate the incidence, risk factors, indicati-
ons, surgical methods, complications, and results of peripartum
hysterectomy.

MATERIAL AND METHODS: Patients who had undergone a
peripartum hysterectomy in Pamukkale University Medical Fa-
culty Hospital between January 2017 and January 2020 were
included in the study. We excluded all patients with the massi-
ve peripartum hemorrhage who were treated with conservati-
ve approaches (such as suturing or segmental resection of the
defective placenta insertion area, uterine compression sutures,
intrauterine balloon applications, and uterine or internal iliac
artery ligation) rather than hysterectomy. Data of the patients
were obtained from patient files and hospital medical records.
The demographic and clinical data of the patients were recor-
ded and analyzed.

RESULTS: During the three years, a total of 3220 births took
place in our hospital. Peripartum hysterectomy was performed
in twenty-one patients; the incidence was 6.5/1000. The most
common indication for peripartum hysterectomy in the post-
partum hemorrhage group was placental location and invasion
anomalies (90.4%) and among these anomalies, the most com-
mon histopathological diagnosis was the association of placen-
ta previa and placenta increta (33.33%). Massive transfusion,
bladder damage, relaparotomy, and wound infection were the
major causes of morbidity in patients with peripartum hyste-
rectomy.

CONCLUSIONS: Recently, placental location and invasion ano-
malies have become the most common cause of peripartum
hemorrhages. Peripartum hysterectomy is the leading treat-
ment method for patients with abnormal placentation.

KEYWORDS: Postpartum hemorrhage, Abnormal placentation,
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INTRODUCTION

According to the World Health Organization
(WHO) data, 810 women die each day due to
preventable causes related to pregnancy and
childbirth (1). Uncontrolled bleeding caused by
obstetric reasons, which frequently occurs in
the postpartum period, is the most important
cause of maternal morbidity and mortality.

Regardless of the way of birth, postpartum he-
morrhage (PPH) is defined as having cumulati-
ve blood loss of 1000 ml or more and/or having
symptoms of hypovolemia (hypotension, tach-
ycardia, etc.) within the first 24 hours after birth
(2). PPH is called primary or early if it occurs wit-
hin the first 24 hours after birth, secondary or
late if it occurs within 24 hours after delivery,
or postpartum within 12 weeks. Approxima-
tely, 3% to 5% of obstetric patients will expe-
rience postpartum hemorrhage (3). The most
common causes of postpartum bleeding are
uterine atony, placental location and invasion
anomalies, uterine rupture, placental retention,
coagulation disorders, uterine inversion, lacera-
tions, and vascular injuries. While uterine atony
was the most common cause of PPH in the past
(2), placental location and invasion anomalies
have become the most common cause of post-
partum hemorrhage due to older age at preg-
nancy, use of assisted reproductive techniques,
the increase in the number of cesarean delivery,
and previous uterine surgery in recent years (4
- 6).

The term Placenta Accreta Spectrum (PAS) di-
sorder is used to describe invasion disorders
of the placenta. PAS disorder is defined as the
abnormal attachment and invasion of villous
tissues to the deeper vascular areas of the myo-
metrium. According to the classification made
by FIGO in 2019, PAS is evaluated as three gra-
des: Grade 1: Abnormally adhering placenta
(placenta adherenta or creta), Grade 2: Abnor-
mal invasive placenta (increta), Grade 3: Abnor-
mal invasive placenta (percreta) (7).

Various medical and surgical methods are avai-
lable for the prevention and treatment of post-
partum bleeding. Intrauterine balloon applica-
tions, uterine compression sutures, uterine or
internal iliac artery ligation, segmental resec-

tion of the defective placental insertion area,
and peripartum hysterectomy (PH) are some
examples for surgical treatments. Although PH
is quite risky, it is an effective surgical method
applied during delivery or unstoppable ble-
eding within the first 24 hours after delivery
(8). Unwanted morbidities such as transfusion
requirement, re-exploration, and major surgical
complications may develop with PH (9). When
PH is applied under suitable conditions and by
experienced surgeons, it is lifesaving. If the risk
factors are known in advance, PH can be app-
lied under suitable conditions in terms of ma-
ternal and neonatal health.

In this study, we aimed to examine retrospec-
tively the cases of peripartum hysterectomies
performed in our clinic in the last three years
and to evaluate the incidence, risk factors, indi-
cations, surgical methods, complications, and
results of peripartum hysterectomies.

MATERIALS AND METHODS

Subjects

Patients who underwent a peripartum hyste-
rectomy in the Department of Obstetrics and
Gynecology, Pamukkale University Medical Fa-
culty between January 2017 and January 2020,
were included in this retrospective study.

Exclusion criteria comprised of patients with
the massive peripartum hemorrhage who were
treated with conservative approaches (such as
suturing or segmental resection of the defec-
tive placental insertion area, uterine compres-
sion sutures, intrauterine balloon applications,
and uterine or internal iliac artery ligation) rat-
her than hysterectomy.

Patients' ages, pregnancy and abortion num-
bers, delivery patterns (vaginal delivery/ce-
sarean delivery), and bleeding history in the
antenatal period were determined from the
files. Reports of ultrasonography and magne-
tic resonance imaging methods for placental
placement and invasion were examined. Pa-
tients' postoperative hospital stay, preoperati-
ve and postoperative hemoglobin levels, blood
products given during or after the operation,
temporary ureter catheterization before the
operation, complications and histopathological



examination results of hysterectomy materials
were evaluated. The gestational week at birth,
birth weight, neonatal intensive care need, and
duration of stay were also determined from the
files.

Ethical Committee

This investigation was approved by the Pamuk-
kale University Medical Faculty ethics commit-
tee (17.03.2020 / 06). All procedures were per
the principles of the Declaration of Helsinki.

Statistical Analysis

In our study, the samples were not normal-
ly distributed because of the small number of
cases; it was better to use non-parametric sta-
tistical tests. Therefore, statistical analysis was
made with Wilcoxon Two Related-Samples and
Mann-Whitney tests. The data were expressed
as means + SE (Standard Error). Statistical signi-
ficance was set at p < 0.05, and the categorical
variables were expressed as percentages. Data
were analyzed with the IBM Statistical Package
for the Social Science, version 21 (IBM Corp., Ar-
monk, NY, USA).

RESULTS

During the last three years (2017-2019), a total
of 3220 deliveries were performed in our clinic.
Of the deliveries, 765 (23.76%) were carried out
as normal spontaneous vaginal delivery (NSVD)
and 2455 (76.24%) were carried out as by ce-
sarean section (C/S). Peripartum hysterectomy
(PH) was performed in 21 of 3220 births, and
its incidence is 6.5/1000. Five of the peripartum
hysterectomy cases were performed in 2017, 10
in 2018, and 6 in 2019 (Table 1).

Table 1: Delivery numbers, type of deliveries, peripartum hys-
terectomy numbers and incidences by years

Year Delivery VD c/s PH Incidence of PH
numbers (n) (n) (n) (n/1000
(n) delivery)

2017 793 190
2018 1009 231
2019 1418 344
Total 3220 765

%24,83)
%30,2)
644,97)
%100)

603 (%2456) 5 63
778(%3L7) 10 94
1074 (%43,74) 6 42
2455 (%100) 21 65

C/S: Cesarean section, PH: Peripartum hysterectomy, VD: Vaginal delivery

The most common indication for PH was pla-
cental location and invasion anomalies (90.4%).

27

Among the placental location and invasion ano-
malies, the most common histopathological di-
agnosis was the association of placenta previa
and placenta increta (33.33%), (Figure 1).

Figure1: Hysterectomy material of a case with placenta previa
totalis and placenta increta (Yellow arrow points to placental lo-
cation in cervix and green arrow points to myometrial invasion
areas of placenta). Notice that the plasenta in situ.

61.9% of PH cases were applied under elective
conditions and 38.1% of the cases were perfor-
med under emergency conditions. Distribution
according to the PH indications and application
conditions were indicated in Table 2.

Table 2: Indications for peripartum hysterectomies

Elective conditions
(n,%)

Indications Emergency conditions Total

(0,%) (0,%)

Pl. accreta+ Pl. previa
Only Pl accreta

3 (%23,07) 2 (%25)
1(%7,7) 0

Pl increta+ Plprevia 6 (%46,15) 1(%12,5)
Only Pl increta 0 1(%12,5)
Pl percreta + Plprevia 1(%7,7) 0

Only Pl previa 2 (%15,38) 2 (%25)
Uterine atony 0 1(%12,5)
1(%12,5)
8(%38,1)

5 (%23,80)
1(%4,76)
7 (%33,33)
1 (%4,76)
1(%48)
4(%19,04)
1(%438)
1(%4,38)
21 (%100)

Uterine rupture 0
Total (n,%) 13 (%61,9)

The mean demographic data of hysterectomi-
zed patients were as follows: age 33.52+1.17,
gravida 4.24+0.39, parity 4.24+0.33, number of
abortions 2.48+0.18, a gestational week at birth
34.86+0.63 (Table 3).
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Table 3: Demographic characteristics and clinical parameters
of patients undergoing peripartum hysterectomy

Demographic characteristics MeantSE

Age (33,52+1,17)
20-25 1(%4,76)
26-30 6 (%28,57)
3135 6 (%28,57)
36-40 7 (%33,33)
241 1(%4,76)
Gravida (4,24£0,39)
0-2 4(%19,04)
3-4 9 (%42,85)
5-6 7 (%33,33)
27 1(%4,76)
Parity (4,24+0,33)
1 6 (%28,57)
2 7 (%33,33)
3 4(%19,04)
24 4(%19,04)
c/s (1,66+)

0 1 (%4.76)

1 10 (%47,6)
2 5 (%23,8)

3 5 (%23,8)
D&C (2,48 £0,18)
0 10 (%47,61)
1 6 (%28,57)
2 5 (%23,8)
Gestational week (34,86 £0,63)
24-32 3 (%14,28)
33-34 4(%19.04)
35-37 12 (%57.14)
38-42 2 (%9,5)

Preoperative Hgb level (g/dL) 10,6714 £0,33
10,1286 £0,44

3,050,5

Postoperative Hgb level (g/dL)*
Transfused ES unit

Transfused FFP unit 1,190,29
Postoperative hospitalization period (days) 7,14 £0,66
Newborn weight (grams) 2421,90 £129,84

NICU stay (days) 13,67 +4,8

C/S: Cesarean section, D&C: Dilatation and curettage, ES: Erythrocyte suspension, FFP: Fresh frozen plasma, Hgb:
Hemoglobin, NICU: Neonatal intensive care unit
* in level after ES transfusion on the p

perative first day

While 20 patients (95.2%) had a prior history
of at least one cesarean section, only one pa-
tient (4.8%) had a vaginal delivery who also
had a history of curettage. Mean preoperati-
ve and postoperative hemoglobin levels, the
number of transfused erythrocyte suspensi-
on (ES) and fresh frozen plasma (FFP) suspen-
sion, postoperative hospitalization period of
patients, birth weight of newborn babies, and
duration of stay in neonatal intensive care unit
(NICU) are shown in Table 3. When these results
were evaluated according to their applicati-
on whether, in elective or emergency conditi-
ons, neonatal intensive care unit (NICU) stay
time (p=0.038), total transferred ES (p=0.004)
and FFP units were higher (p=0.024) while
preoperative Hb level was lower in patients
who underwent emergency surgery (Table 4).
Table 4: Comprasion of elective and emergency groups with

respect to hematologic parameters, duration of NICU stay of
newborn and gestational week at birth

Emergency Elective P

conditions conditions

(MeanSE) (MeanSE)
Preoperative Hgb level 9,67 (0,7) 11,28 (x0,2) 0,015
Total transfused ES units 4,75 (£0,7) 2 (x0,5) 0,004
Total transfused FFP units 2(20,5) 0,79 (0,3) 0,024
NICU stay (days) 26,1 (+11,3) 6(x1,7) 0,038
Gestational week at birth 33,7+4,3 35,5(1,4) 0,500

ES: Erythrocyte suspension, FFP: Fresh frozen plasma, Hgb: Hemoglobin, NICU: Neonatal intensive care unit

Placental placement anomaly was observed in
all 21 patients by ultrasonography. In twelve of
them, a placental invasion anomaly was detec-
ted by magnetic resonance imaging (MRI) (Fi-
gure 2).

Figure 2: MRIimage of placental location and invasion anomaly
(PI. previa totalis + pl. accreta). Arrow indicates complete myo-
metrial invasion by placenta

Ten of these patients were operated under ele-
ctive conditions, and two were operated under
emergency conditions. Six of nine patients who
did not have preoperative MRI were operated
under emergency conditions, and three pa-
tients were operated under elective conditions.
Surgical skin incision types in PH cases that were
performed under emergency conditions were
Pfannenstiel (PF), infra umbilical median (IUM),
and IUM + supra umbilical median (SUM) incisi-
ons. Surgical skin incision types applied under
elective conditions were IUM. Surgical uterine
incision types applied to the uterus were lower
segment high transverse (28.57%) and fundal
midline vertical (71.43%) incisions (Figure 3).

Figure 3: Hysterectomy with plasenta left in situ. Arrow shows
the closure of the uterus after fundal midline vertical incision



Two of the six transverse incisions applied were
performed in elective conditions, and four of
them were performed in emergency operations.
A vertical incision was performed in 11 electi-
ves and 4 emergency operations. One of these
patients had uterine atony, one had a comple-
te uterine rupture, and the others had placen-
tal adhesion anomaly. Besides, total hysterec-
tomy was performed in all cases. The causes of
morbidity in patients undergoing PH included
massive transfusion, bladder injury, relaparo-
tomy, and wound infection. Only one patient
received a massive transfusion, and another
one developed a post-operative wound infec-
tion. One patient underwent relaparotomy due
to postoperative hemorrhage. Bladder damage
was observed in three patients who had deep
placental invasion anomaly and rigid adhesions
between the bladder and uterus due to previ-
ous C/S. Bladder defects that occurred were re-
paired by Urologists, and no sequelae occurred
in these patients. A temporary ureter catheter
was applied to 13 patients to prevent ureter in-
juries. A preoperative catheter was applied to
11 patients who were operated on under elec-
tive conditions, and one patient who was ope-
rated under emergency conditions. A prophy-
lactic temporary ureter catheter was applied to
one patient to prevent ureteral kink formation
after the operation. Eight patients were not cat-
heterized (two in elective and six in urgent con-
ditions). A preoperative temporary ureter cat-
heter was applied to all patients with bladder
injury, and these patients were operated under
elective conditions. No maternal mortality was
observed in patients undergoing PH in our cli-
nic, although in a case of PH under emergency
conditions due to uterine rupture, the fetus was
delivered dead.

DISCUSSION

Despite the improvements in antenatal ima-
ging methods, medical treatment options, and
transfusion capacity in recent years, PH is still a
valuable and pertinent method in preventing
maternal mortality and morbidity. The frequen-
cy and indications of PH application worldwi-
de vary according to the level of development
of societies, geographical, ethnic, and cultural
structures. For example, indications for hystere-
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ctomy and incidence rates according to a study
in Pakistan are uterine atony and 4,01/1000,
while in Australia these findings are abnormal
placentation and 1,1/1000, respectively (10, 11).
Two examples whose incidences are similar in
Europe are England and Nordic countries (Den-
mark, Finland, Sweden, Norway, and Iceland) in
which the most common indications are uteri-
ne atony and placental invasion disorder, respe-
ctively (12, 13). Aside from different continents
or countries, differences are observed even in
separate regions within the same country. For
instance, the incidence and most common indi-
cation of PH were 3.36/1000 and uterine atony
respectively in Eastern Turkey, but they were
0.5/1000 and placental adhesion anomaly res-
pectively in Western Turkey (14, 15).

In our study, the most common indication and
incidence of PH are placental adhesion disorder
and 6.4/1000, respectively. Our data in terms of
the indications of PH was consistent with data
from Western Turkey, but the incidence was
high-er. The explanation for this high incidence
may be that our clinic is a tertiary referral hos-
pital where the number of patients with older
age pregnancies, previous cesarean section, or
uterine surgery histories was high among the
patients who were admitted or referred. The
high percentage of C/S deliveries in our clinic
also reflects this condition.

In the current study, the rate of PH due to ute-
rine atony was lower compared to the literatu-
re. Uterine atony cases are encountered more
frequently in secondary healthcare institutions
and treatment is performed there. Additional-
ly, these cases are referred less frequently to
tertiary health institutions such as our clinic. In
uterine atony cases with massive hemorrhage,
a successful response has been obtained with
conservative medical and surgical treatment
methods in our clinic. The only patient who un-
derwent PH due to uterine atony in our study
was admitted under emergency conditions
with hypovolemic shock and direct hysterec-
tomy was preferred to prevent time loss with
conservative treatment methods. For patients
who were not supposed to get the benefit of
a conservative approach in preoperative evalu-
ation, direct PH was preferred and performed
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under elective conditions. Age, obstetric and
surgical history of the patients, findings on ima-
ging techniques, and general condition of the
patients were primary factors affecting this de-
cision. Therefore, we did not have any patients
who have performed PH upon an unsuccessful
trial of conservative treatment methods. This
condition highlights the importance of preope-
rative evaluation in determining the timing and
choice of treatment. If the PH is to be perfor-
med due to postpartum hemorrhage, this can
be done in two ways; total or subtotal hysterec-
tomy. In the current study, most of the patients
(n=17, 80.95%) who underwent PH had lower
uterine segment involvement. Therefore, the
total hysterectomy was applied to these pa-
tients.

All four patients (%19,05) in the group without
lower uterine segment involvement were over
35 years of age. We preferred the total hyste-
rectomy instead of subtotal hysterectomy as a
surgical method in these patients to avoid the
potential risk of malignancy developing in the
cervical stump and the need for regular cyto-
logy examinations and other associated prob-
lems such as bleeding or discharge associated
with the residual cervical stump.

It is difficult to predict other causes of peripar-
tum bleeding apart from placental location and
invasion anomalies during the antenatal peri-
od. The Doppler ultrasonographic evaluation
is useful even though its ability to determine
the degree of extrauterine penetration of the
placenta is insufficient. Indeed, detection of at
least one of the findings such as lacunae in the
placenta, hypoechoic area in the retro placen-
tal area, irregularity, or hypervascularization
between the bladder and uterus serosa and less
than 1 cm thickness of the myometrium below
the placenta suggests PAS disorder. However,
magnetic resonance imaging (MRI) is the most
preferred method for determining placental lo-
cation and depth of invasion in peripheral or-
gans (16). In our study, MRl was performed in
12 of 21 patients who underwent PH to confirm
the preliminary diagnosis of placental location
anomaly with ultrasonography. Histopathologi-
cal definitive diagnoses were compatible with
preliminary diagnoses made by imaging met-

hods. In literature, placenta previa and accreta
are the most common causes of PH due to pla-
cental adhesion disorder (17 - 20), but in our re-
sults, placenta previa and increta co-occurrence
was noticed as the primary finding which diffe-
rentiates our study from the others.

Preparation for PH and delivery can be per-
formed under elective conditions, if placenta
adhesion disorder is detected in the antenatal
period, moreover, to reduce the need for neo-
natal intensive care, antenatal steroid applicati-
ons can be performed for fetal lung maturation
before delivery. In elective PH, pre-operative
hemoglobin values, peripartum blood loss, and
transfusion need are significantly lower than
emergency PH (21). Knowing the diagnosis of
placental adhesion disorder earlier provides
advantages such as explaining possible mor-
bidity to the patient and obtaining a consent
form (22). In our study, all patients undergo-
ing PH were compared according to whether
the operations were performed in elective or
emergency conditions. There were significant
differences between the groups in terms of pre-
operative hemoglobin level (p=0.015), trans-
fused ES units (p=0.004), transfused FFP units
(p=0.024), and NICU stays (p=0.038). According-
ly, in patients undergoing PH performed under
emergency conditions, the basal hemoglobin
levels were lower; the number of transfused ES
and FFP units was higher, and also the length of
hospitalization of their babies in the neonatal
intensive care unit was longer compared to the
elective cases.

The type of skin incision determines the ease
of surgical application and exploration. In our
study, performing PH whether under emergen-
cy or elective conditions has been the determi-
nant factor in the skin and uterine incision ty-
pes. Median vertical skin incisions (IUM, IUM +
SUM) were performed in 92.3% of patients ope-
rated under elective conditions. This rate was
37.5% in patients operated under emergency
conditions. Also, in 84.6% of patients opera-
ted under elective conditions, uterine midline
vertical incision was applied for fetal delivery.
But this rate was 50% for those operated un-
der emergency conditions. Uterus incision pat-
tern varies according to etiology and placental



location; a fundal vertical incision is the most
preferred method in PAS disorders (23). The
most common morbidities detected in PH app-
lications are massive transfusion requirement,
disseminated intravascular coagulation (DIC),
re-exploration due to persistent bleeding, feb-
rile morbidity, skin and/or intra-abdominal
infection, hematoma, adjacent organ injuries
(24). The most common cause of morbidity in
our study was bladder injury in three patients
who had deep placental invasion and rigid ad-
hesions between the bladder and uterus due to
previous C/S. Of these three cases, the bladder
was dissected intentionally in a controlled man-
ner by the surgeon to prevent further damage
in two patients. Urologists have restored blad-
der damage without the need for partial cyste-
ctomy. Massive transfusion, wound infection,
and postoperative bleeding relaparotomy in
three patients were other morbidities.

During PH, the most common adjacent organ
injuries are those seen in the bladder and ureter
(25), because the surgeon has to hurry usually,
and anatomical changes related to pregnan-
cy are added to this risk. To reduce the risk of
complications, it may be necessary to inflate
the bladder with saline, dissect the ureters, and
insert a ureter catheter (26 - 29). It is routine in
our clinic to attach transient ureter catheters to
patients to prevent ureteral injuries before ele-
ctive PH. It is not certain that catheter applica-
tion prevents ureteral injuries, but no catheter
injuries occurred in patients undergoing cat-
heterization in our study. The limited number
of catheter-treated patients was an important
drawback of this study. However, a prospective
study on this subject has still ongoing in our
clinic so that we will obtain more illuminating
data in the future. In conclusion, placental inva-
sion anomalies for which peripartum hysterec-
tomy is the main treatment, have become the
most common cause of peripartum hemorrha-
ge recently. New definitions, various medical
and surgical treatment approaches are being
developed to reduce the risks of mortality and
morbidity in these patients. After an early diag-
nosis, the surgical approach performed by an
experienced team in elective conditions seems
to be a better and safer treatment approach if
PH is applied due to invasion anomaly.
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FIBROIDLERIN DOPPLER ULTRASONOGRAFi VE MANYETIK REZONANS
GORUNTULEMESININ KARSILASTIRILMASI

COMPARISON OF DOPPLER ULTRASONOGRAPHY AND MAGNETIC RESONANCE
IMAGING OF FIBROIDS
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OZET

AMAC: Bu calisma, boyut ve biiylime dahil olmak tizere miyom-
larin cesitli 6zelliklerinin degerlendirilmesinde Doppler ultraso-
nografi (USG) ve Manyetik rezonans goriintiileme (MRG) 6zel-
liklerini karsilastirmayir amaglamaktadir.

GEREC VE YONTEM: Tanimlayici tipteki bu calisma, Tirkiye'de
0zel bir jinekoloji klinigine basvuran kadin hastalar tizerinde ya-
pilmistir. Hastalarin Doppler USG ve MRG o6l¢limleri yapildi ve
asagidaki indeksler hesaplandi: diyastolik ortalama orani (DAR),
sistolik/diyastolik orani (SDR), end-diyastolik velosite (EDV), pik
sistolik hiz (PSV), hizlanma suiresi ( AT), zaman ortalamali ortala-
ma hiz (Tmean), empedans indeksi (LML), akselerasyon indeksi
(Al), diyastolik/sistolik oran (DSR), diren¢ endeksi (RI), pulsatilite
indeksi (Pl), zaman ortalamali maksimum hiz (TAMX). Bu indeks-
ler tim calisma grubunda ve 49 yasindan buytkler arasinda de-
gerlendirildi.

BULGULAR: PSV, EDV, TAMX, Tort, PI, RI, SDR, AT, Al, DSR, LML,
DAR indeksleri ve timér boyutu degisim ortalamalarinin Dopp-
ler USG ve MRI sonuglari hem calisma grubunda hem de 49
yasindan daha buyuk kadinlarda benzer bulundu. Calisma gru-
bundaki kadinlarin Doppler USG ile dl¢lilen PSV, EDV, TAMX,
Tort, Pl, RI, SDR, AT, Al, DSR, LML, DAR indeksleri ve timor boyu-
tu ile MRG olclimleri arasinda gii¢li pozitif korelasyon oldugu
bulundu.

SONUC: Arastirmada elde edilen sonuclar Doppler USG'nin mi-
yom tanisinda MRG kadar uygun oldugunu ortaya koymustur.

ANAHTAR KELIMELER: Leiomyoma, Manyetik Rezonans G&-
riintileme, Ultrasonografi, Uterus
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ABSTRACT

OBJECTIVE: This study aimed to compare Doppler ultrasonog-
raphy (USG) and magnetic resonance imaging (MRI) in the eva-
luation of various characteristics of myomas, including size and
growth.

MATERIAL AND METHODS: This descriptive study was condu-
cted on female patients admitted to a private gynecology clinic
in Turkey. Doppler USG and MRI measurements of the patients
were performed and the following indices were calculated: Di-
astolic average ratio (DAR), Systolic/diastolic ratio (SDR), End-di-
astolic velocity (EDV), Peak systolic velocity (PSV), Acceleration
time (AT), Time-averaged mean velocity (Tmean), Impedance
index (LML), Acceleration index (Al), Diastolic/systolic ratio
(DSR), Resistivity index (RI), Pulsatility index (PI), Time-averaged
maximum velocity (TAMX). These indices were evaluated in the
whole study group and also among those older than 49 years.

RESULTS: Doppler USG and MRI results of PSV, EDV, TAMX, Tort,
PI, RI, SDR, AT, Al, DSR, LML, DAR indexes and tumor size change
averages were found to be similar in both the study group and
women older than 49 years. It was found that there were strong
positive correlations between Doppler USG and MRl measure-
ments of PSV, EDV, TAMX, Tort, P, RI, SDR, AT, Al, DSR, LML, DAR
indices and tumor size change among the women in the study
group.

CONCLUSIONS: The results found in the research revealed that
Doppler USG is as convenient as MRI in the diagnosis of myo-
mas.

KEYWORDS: Leiomyoma, Magnetic Resonance Imaging, Ultra-
sonography, Uterus
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INTRODUCTION

Myomas are benign monoclonal tumors of
myometrium smooth muscle cells (1). Uterine
fibroids are the most common benign neoplas-
ms in women of reproductive age and their life-
time prevalence is between 30-70% (2).

Choosing the right medical treatment depends
on determining the size, number and position
of fibroids (1). Ultrasonography (USG) and Mag-
netic Resonance Imaging (MRI) are considered
to be the most appropriate methods to evalu-
ate the number, volume, additional structure
and location of myomas, as well as providing
information regarding their relationship with
endometrial cavity and uterine layers in terms
of vascularization and differential diagnosis (3).

USG is an easy, accessible, harmless and inex-
pensive diagnostic procedure (3). Color Dopp-
ler USG provides an assessment of vascularity,
which may be useful in distinguishing solid and
cystic uterine masses and in the differential di-
agnosis of adenomyosis (4). MRI has very low
intra-observer variability which is perfect for
precise mapping of the individual fibroid po-
sition and is also safe for the measurement of
very large fibroid dimensions, despite its limi-
tations in discriminating or directly diagnosing
endometrial polyps (4). MRI helps define what
can be expected in surgery and can help the
surgeon be aware of all myomas during surgery
(5). Despite its well-defined advantages, MRI is
expensive and accessibility may be a limiting
factor in some regions. Furthermore, MRl is not
recommended in early pregnancy (6). Compari-
sons between the efficacy of Doppler USG and
MRI in various diseases have been performed
previously (7, 8). However, there are only a few
studies evaluating Doppler USG and MRI with
regard to their capabilities in the detection and
assessment of myomas (9). Thus, the aim of this
study was to compare Doppler USG and MRI in
the evaluation of various myoma-related indi-
ces, including size and growth.

MATERIALS AND METHODS

This descriptive study was conducted with a to-
tal of 256 women who were admitted to a pri-
vate gynecology clinic in Turkey.

The MRI machine used in this research was a
1.5-Tesla scanner produced by Siemens Health-
care (Erlangen, Germany). In the measurement
of the masses, the classical uterine MRI protocol
was followed. Following the coronal SSFSE po-
sitioning of the baseline image, small FOW and
higher resolution pelvic array were used. Both
T1 and T2-weighted images were recorded. The
Doppler USG machine used in this research was
manufactured by SonoSite Titan (Bothell, USA).

Measurements were performed by trained and
experienced technicians who had 12 years of
experience and were blinded to the objectives
of the study.

In order to prevent systematic bias that may
arise from always performing the first measure-
ment with one of the modalities (MRI or Dopp-
ler USG), the first measurement method used
was chosen randomly in each patient. Both me-
asurements were conducted on the same day
in order to prevent possible time-dependent
variations in measured variables.

The following indices were calculated from both
modalities: DAR: Diastolic average ratio, SDR:
Systolic/diastolic ratio, EDV (cm/s):End-diasto-
lic velocity, PSV (cm/s):Peak systolic velocity, AT
(ms):Acceleration time, Tmean (cm/s):Time-ave-
raged mean velocity, LML: Impedance index, Al:
Acceleration index, DSR: Diastolic/systolic ratio,
RI: Resistivity index, Pl: Pulsatility index, TAMX
(cm/s): Time-averaged maximum velocity. Mo-
reover, the change in tumor size relative to the
baseline value was calculated as a percentage.
In addition to evaluating the results of the who-
le study group, we also analyzed a subgroup
that was comprised of patients older than 49
years.

Collected data were analyzed by means of
Statistical Package for Social Sciences prog-
ram version 15.0 (SPSS IBM, Armonk, NY, USA).
Continuous variables were expressed as mean
+ standard deviation, and categorical vari-
ables were denoted as numbers or percenta-
ges where appropriate. The suitability of the
data for normal distribution was evaluated by
Smirnov-Kolmogorov test. Pearson correlation
analysis was used to evaluate the correlations
between Doppler USG and MRI results. Statis-
tical significance level was accepted as p<0.05.



Ethical Committee

Approval was obtained from the Non-Interven-
tional Clinical Research Ethics Committee of Is-
tanbul Medipol University (Decision Number:
518, Decision Date: 25/06/2020).The study was
conducted in accordance with the Declaration
of Helsinki and the Good Clinical Practice. The
patients were given detailed information about
the purpose and scope of the study. After the
written consent of the patients who agreed to
participate in the study was obtained, measure-
ments were performed and data were recorded.

RESULTS

Doppler and MRl results of PSV, EDV, TAMX, Tort,
PI, Rl, SDR, AT, Al, DSR, LML, DAR indexes and tu-
mor size change averages were found to be sta-
tistically similar with the two modalities Table
1. In the analysis of the whole study group, we
found very strong positive correlations betwe-
en the Doppler USG and MRI measurements of
the following indices: PSV, EDV, TAMX, Tort, PI,
RI, SDR, AT, Al, LML and DAR. Additionally, we
also found that there was an excellent positive
correlation between DSR index (as measured
by Doppler USG) and tumor size change (as me-
asured by MRI) (Table 1).

Table 1: Correlation of Doppler US and MRI indices

Doppler USG MRI

MeanzSd (%99 CI) MeanzSd (%99 CI) T P

PSV (cm/s) 90.4727.82 (85.95-94.98) 91.32:28.54 (86.69-95.95) 098 <0.0001%
EDV (cm/s) 28.97:17.09 (26.20-31.74) 29301744 (2647-32.13) 099 <0.0001*
TAMX (cm/s) 52.82+21.46 (49.33-56.29) 53.32421.98 (49.75-56.88) 099 <0.0001%
Tort (cm/s) 26.55212.68 (24.49-28.61) 26.79:12.96 (24.68-28.89) 099 <0.0001*
Pl 153068 (1.42-1.64) 1.54+0.69 (1.43-1.65) 099 <0.0001%
RI 0.80£0.10 (0.78-0.82) 081211 (0.79-0.83) 090 <0.0001%
SDR 3.52£1.34 (3.30-3.74) 3.56+137 (3.33-3.78) 099 <0.0001*
AT (ms) 115.8327.11 (111.43-12023 116.95+28.09 (112.39-121.50) 097 <0.0001%
Al 0.82+0.25 (0.78-0.86) 0.83+0.26 (0.79-0.87) 098 <0.0001%
DSR 0.26+1.63 (0.31-0.41) 0.26+1.65 (0.31-0.41) 100 <0.0001*
LML 3.62+1.35 (3.40-3.84) 3.66+1.39 (3.43-3.88) 099 <0.0001*

DAR 0.570.18 (0.54-0.60) 0.58£0.18 (0.55-0.61) 0.98 <0.0001*

Tumor size change (%) 10.77£21.07 (7.32-14.19) 10.68+20.92 (7.29-14.10) 1.00 <0.0001*

*p values less than 0.05 are accepted as statistically significant

In women older than 49 years, similarly, the in-
dices and tumor size change were found to be
statistically similar with Doppler USG and MRI
Table 2. The PSV, TAMX, Tort, PI, RI, SDR, AT, Al,
LML, DAR indices were found to have a very
strong positive correlation in measurements
performed with Doppler USG and MRI. In ad-
dition, it was found that the Doppler USG and
MRI results of EDV, DSR indices and tumor size
change correlated significantly (Table 2).
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Table 2: Correlation of Doppler US and MRI indices in women
older than 49 years

Doppler USG MRI

Meansd (%99 CI) Meanzsd (%99 CI) r P

PSV (cm/s) 88.87£26.19 (80.69-98.45 89.35£26.30 (81.17-99.54) 098 <0.0001%

EDV (cm/s) 27.0016.24 (21.26-32.73) 27.24+16.87 (21.28-33.20) 1.00 <0.0001*

TAMX (cm/s) 55.20£21.59 (47.57-62.82) 55.67+22.21 (47.82-63.51) 0.99 <0.0001*

Tort (cm/s) 27.57+13.54 (22.79-32.56) 27.73+13.90 (22.82-32.64) 0.99 <0.0001*

Pl 1.48£0.67 (1.25-1.72) 1.49+0.65 (1.26-1.72) 099 <0.0001*

RI 0.80+0.11 (0.76-0.84) 0.80£0.11 (0.76-0.84) 091 <0.0001*

SDR 3.35:1.27 (2.90-3.79) 338+1.33 (2.91-3.85) 099 <0.0001*

AT (ms) 113.4630.35 (102.74-124.18) 114.10£30.65 (103.27-124.92) 098 <0.0001*

Al 0.8220.26 (0.72-0.91) 0.820.26 (0.73-0.91) 098 <0.0001*

DSR 0.370.39 (0.23-0.51) 0.370.38 (0.23-0.50) 1.00 <0.0001*

LML 3.55:1.41 (3.05-4.04) 3.58+1.48 (3.05-4.10) 099 <0.0001*

DAR 0.5620.17 (0.50-0.62) 0.56£0.17 (0.50-0.62) 0.98 <0.0001*

Tumor size change (%) 11.87£23.15 (3.69-20.04) 11.71£23.25 (3.50-19.92) 1.00 <0.0001*

*p values less than 0.05 are accepted as statistically significant

DISCUSSION

Imaging is crucial for the diagnosis and mana-
gement of myomas. The main purpose of ima-
ging is the determination of the number, size
and location of fibroids as well as the dimensi-
ons of the uterus, and determination of vascu-
larity (4). This study aims to compare Doppler
USG and MRI to determine whether there are
any differences that might affect the imaging
indices related to the size and properties of
myomas.

The average values of the various indices and
tumor size change measured by both imaging
modalities were statistically similar in the study
groups and also in women aged over 49 years.
It was found that the Doppler USG and MRI me-
asurements of baseline PSV, EDV, TAMX, Tort, P,
RI, SDR, AT, Al, LML, DAR indices demonstrated
significant and positive correlations. In women
aged over 49 years, it was found that there were
significant and positive correlations between
Doppler USG and MRl results of PSV, TAMX, Tort,
Pl, RI, SDR, AT, Al, LML and DAR. In addition, it
was found that EDP, DSR indices and Doppler
USG and MRI results of the tumor size change
correlated significantly.

In a systematic review evaluating the importan-
ce of USG and MRI in the diagnosis of myoma,
it was reported that MRI (sensitivity 77%, spe-
cificity 89%) was superior to transvaginal USG
(sensitivity 72%, specificity 81%) in the diagno-
sis of myoma (10). In another study, it was re-
ported that the results of MRI (sensitivity: 0.77,
specificity: 0.89) were more favorable than the
results of transvaginal USG (sensitivity: 0.72-
0.82, specificity: 0.85-0.81) in the diagnosis of
adenomyoma (11). According to the results of
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a meta-analysis in which the results of 31 stu-
dies were previously evaluated, the diagnostic
performance of transvaginal USG (sensitivity
0.79, specificity 0.83) and MRI (sensitivity 0.78,
specificity 0.93) was reported to be similar in
the diagnosis of adenomyosis (12). In the study
of Sam et al., Transvaginal USG was reported to
be a highly specific (91.8%), cost-effective and
readily available alternative for the diagnosis of
uterine adenomyosis compared to MRI, but less
sensitive (36.8%) (13). According to Hameed's
research, the correct detection rate of myoma
on USG (73.3%) was significantly lower than the
rate of correct detection on MRI (98.1%). Accor-
ding to this study, the mean number of fibroids
detected by USG (1.62+1.07) was lower than
the number detected by MRI (2.14+1.49) (14).

Interestingly, Kim et al. reported that Doppler
USG (sensitivity: 100%, specificity: 92%) was
more reliable than MRI (sensitivity: 91%, speci-
ficity: 91%) in detecting subserosal and extra-
uterine myomas (9). This latter result suggests
that the localization of the tumor may provide
some advantages to USG evaluation, especially
considering that MRI results would not be par-
ticularly altered with regard to location. Howe-
ver, it is also possible that better results related
with USG examination are associated with the
personal experience and skillfulness of the so-
nographers. Measurement of fibroid growth ra-
tes has an important role in the development
of tumor-inhibiting treatment modalities for
perimenopausal women. Unlike Doppler USG,
MRI remains as an expensive imaging tool that
requires more resources (15). Previously, findin-
gs from some other studies have confirmed the
general evidence for the reliability of Doppler
USG when performed by experienced and skil-
led sonographers (16 - 22). In the present study,
the results of Doppler USG and MRI related to
fibroid size changes and other indices were si-
milar.

The findings of the present study indicate that
Doppler USG is as successful as MRI in measu-
ring fibroid growth and other features of myo-
mas. As such, in settings where MRI is unavai-
lable, clinical diagnosis of myomas and decision
making for treatment can be safely based on
Doppler USG findings. Therefore, Doppler USG
can still be addressed as a reliable tool for the
diagnosis and management of fibroids.

More extensive research is needed to evaluate
the possible limitations of both Doppler USG
and MRI in the detection and assessment of
myomas.

Limitations

The power of the present study is limited by a
relatively small cohort size, its conductance at a
single center and lack of comparison with histo-
pathological findings.
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URINER SISTEM TASI TANISI iCiN CEKILEN KONTRASTSIZ ABDOMEN
BiLGISAYARLI TOMOGRAFILERDEKI iNSIDENTAL BULGU SIKLIGI

FREQUENCY OF INCIDENTAL FINDINGS IN UNENHANCED ABDOMINAL COMPUTED
TOMOGRAPHY FOR DIAGNOSIS OF URINERY SYSTEM STONE
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OZET

AMAG: Urolitiazis her yasi etkileyebilen sik gériilen Uriner bir
patolojidir. Urolitiazis icin cekilen bilgisayarli tomografi (BT) ile
tim abdominal organlar goriintiilenmektedir. Renal ve ekstra-
renal insidental bulguya (iB'ya) rastlanabilmektedir. Bu calis-
mada (rolitiazis icin abdomen BT cekilen hastalarda iB sikligini
degerlendirmeyi amacladik.

GEREC VE YONTEM: Ocak 2019 - 2020 tarihleri arasinda iiro-
litiazis on tanisi ile poliklinikten yénlendirilerek abdominal BT
cekilen hastalar retrospektif olarak tarandi. 1056 hasta calis-
maya dahil edildi. Bulgular renal, ekstrarenal; klinik 6nemli ve
o6nemsiz bulgular olarak siniflandirildi. Klinik dnemli bulgular 65
yas Ustii ve 65 yas alti grupta degerlendirildi. ileri gériintileme
veya islem gerektiren hastalar, klinik 5nemli hasta grubu olarak
degerlendirildi.

BULGULAR: 1056 hastanin 549 (%52) tanesi erkek, 507 (%48)
tanesi kadin hastaydi. Hastalarin yas ortalamasi 50,55+14,95 yil-
di. Altiytiz kirk bes (%61) hastada Uriner sistem tasi, 675 (%63,9)
hastada iB saptand. Uc yiiz iki (%28,59) hastada 304 tane insi-
dental renal bulgu mevcuttu. Uc yiiz seksen (i (%36,26) hasta-
da ise ekstrarenal 725 bulgu saptandi. On hastada hem renal
hem de ekstrarenal iB mevcuttu. Ekstrarenal iB’lar icerisinde 413
(%56,8) hastada hepatobiliyer sistemde, 136 (%18,7) hastada
gastrointestinal sistemde ve 41 hastada adrenal bezde (%5,6)
iB mevcuttu. 47 (%4,45) hastada klinik dnemli B saptandi. Klinik
dnemli iB'lar 65 yas (istii grupta %7,23 oraninda ve 65 yas alti
grupta %3,71 oraninda tespit edildi.

SONUG: iB'lara abdomen BT'de sik rastlanir ve cogunlugu klinik
olarak 8nemsizdir. Yas ile birlikte klinik 8nemli iB varliginda artis
olmaktadir. Ozellikle ileri yas hastalarda bu bulgularin asempto-
matik donemde erken tespit edilmesi ile hastalarin sag kalimi,
tedavi edilebilme sanslarinin arttigi unutulmamalidir.

ANAHTAR KELIMELER: Bilgisayarli tomografi, insidental bul-
gular, Urolitiazis
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ABSTRACT

OBJECTIVE: Urolithiasis is a common urinary tract pathology
that can affect all age groups. All abdominal organs are imaged
with computed tomography (CT) taken for urolithiasis. Therefo-
re, renal and extrarenal incidental findings (IFs) may be encoun-
tered. In this study, we aimed to evaluate the incidence of IF in
the patients who took abdominal CT for urolithiasis.

MATERIAL AND METHODS: Patients referred to the outpa-
tient clinic with a pre-diagnosis of urolithiasis and who took
abdominal CT between January 2019 and 2020 were evaluated
retrospectively. One thousand fifty-six patients were included
in the study. IFs were classified as renal - extrarenal, clinically
significant - clinically insignificant findings. Clinically signifi-
cant findings were evaluated in the over-65 and under-65 age
groups. Patients requiring additional imaging and procedures
were evaluated as a clinically significant patient group.

RESULTS: Five hundred and forty-nine (52%) of 1056 patients
were male, and 507 (48%) were female. The mean age of the
patients was 50.55 + 14.95 years. Six hundred and forty-five
(61%) patients had urinary stones, IF was found in 675 (63.9%)
patients. Three hundred and four renal IFs were present in 302
(28.59%) patients. In 383 (36.26%) patients, 725 extrarenal fin-
dings were detected. Ten patients had both renal and extrarenal
IF. In the extrarenal IFs, 413 (56.8%) patients had findings in the
hepatobiliary system, 136 (18.7%) patients in the gastrointesti-
nal system, and 41 patients (5.6%) in the adrenal gland. Clinical-
ly significant IFs were detected in 47 (4.45%) patients. Clinically
significant IF was detected in 7.23% in the patient group over
65 years of age and 3.71% in the under-65 age group.

CONCLUSIONS: IFs are common in abdominal CT and most of
them are clinically insignificant. The presence of clinically signi-
ficant IF increases with age. It should be kept in mind that espe-
cially in elderly patients, the early detection of these findings in
the asymptomatic period increases the survival and treatment
chances of the patients.

KEYWORDS: Computed tomography, Incidental findings, Uro-
lithiasis
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GiRiS

Urolitiazis genis yas araligini etkileyen sik gorii-
len Uriner sistem patolojilerinden biridir. Tasin
sayisina, yerine, boyutuna, obstruksiyon varli-
gina gore farkh tedavi secenekleri mevcuttur.
Bunlar: medikal tedavi, ekstrakorporeal sok
dalga litotripsi, perkiitan nefrolitotomi ve agik
cerrahi gibi seceneklerdir. Tani icin direkt gra-
fi, intravendz piyelografi (IVP), ultrasonografi,
bilgisayarli tomografi (BT) gibi ¢esitli radyolo-
jik modaliteler kullaniimaktadir (1, 2). Ozellikle
son zamanlarda uriner sistemi goruntuleme
amaciyla IVP'nin yerini kontrastsiz abdomen BT
almistir ve rutin olarak kullanilmaktadir. Tas tes-
pitinde BT'nin yiksek duyarlihga sahip oldugu
bildirilmektedir (2). Multidedektor BT teknolo-
jisinin gelismesiyle sagital ve koronal reformat
goruntulerin alinabilmesi tani koymaya buyutk
katki saglamaktadir. BT ile tas varliginin tespiti
yaninda eslik edebilecek obstruksiyon bulgu-
lart ve buna ikincil gelisen komplikasyonlar da
saptanabilmektedir. BT'nin diger avantajlan
da zamandan ve masraftan kazan¢ saglamasi,
kontrast madde kullanilmamasidir. Ancak has-
tanin radyasyona maruz kalmasi en 6nemli de-
zavantajidir. Klinik olarak diger organ sistemleri
semptomlar ile ayrim yapilamayan semptom-
lari olan veya bilinen tasi olan hastalarda komp-
likasyon stphesi agisindan BT 6nemli avantaja
sahiptir (1-4). Uriner sistem tasi icin cekilen BT
ile tim abdominal organlar goruntulenmek-
tedir. Bu nedenle Uriner sistemde veya uriner
sistem disinda insidental gorintiuleme bul-
gularina rastlanabilmektedir. Literatirde tum
gorintileme yontemleri dikkate alindiginda
%70 oraninda insidental bulgu (iB) saptandigi
bildirilmistir (5, 6). iB’lar genellikle klinik olarak
Onemsiz olmakla birlikte, literatirde malignite
gibi insidental olarak saptanan olgular da bil-
dirilmektedir (7, 8). Bu calismada Uriner sistem
tasi icin poliklinik sartlarinda kontrastsiz abdo-
men BT cekilen hastalarda iB’larin insidansini ve
Onemini degerlendirmeyi amacladik.

GEREC VE YONTEM

Calisma Plani

Ocak 2019 - Ocak 2020 tarihleri arasinda uroliti-
azis on tanisiile poliklinikten yonlendirilerek ab-
dominal BT c¢ekilen hastalar retrospektif olarak

tarandi. Acil servisten yonlendirilen hastalarin
tetkikleri calismaya dahil edilmedi. Toplamda
1067 hasta tespit edildi. Hastalarin 11 tanesi uy-
gun olmayan ¢ekim kalitesi nedeniyle ¢alisma-
dan cikarldi. Geriye kalan 1056 hasta ¢alismaya
dahil edildi. BT tetkikleri 64-kesit (Toshiba, Aqu-
illon 64, Japan) veya 128-kesit (GE, Revolution
EVO, USA) cok kesitli BT cihazlarinda gergekles-
tirilmisti. Hastalar supin pozisyonda elleri basla-
rinin Usttine koyularak tarandi. BT parametreleri
su sekildeydi: 1:1 pitch, 200-250 mAs, 120 kVp,
ve 0.5-0.625 izotropik uzaysal ¢ozlnurlik. BT
tetkiklerinde oral ve intraven6z kontrast madde
kullanilmamisti. Gértintilerin degerlendirilmesi
iki radyolog tarafindan konsensusla gerceklesti-
rildi. Hastalarda tags varlidi, yeri kaydedildi.

Ayrica Uriner sistem tas degerlendirmesi digin-
da butun BT incelemeleri abdominal kesitlere
dahil akciger parankimindeki ve kesitler dahi-
lindeki kemik yapilardaki patolojiler agisindan
da degerlendirildi. Kadin ve erkek grubundaki
urolitiazis ve IB sayilari kaydedildi. Bulgular re-
nal ve ekstrarenal bulgular olarak siniflandirildi.

Ayrica yas gruplarn 65 yas alti; 65 yas ve Usti ola-
rak iki gruba ayrildi. Battn bulgular klinik olarak
dnemli ve 6nemsiz olarak da siniflandirildu. ileri
gorintileme veya islem gerektiren, klinisyene
refere edilmesi gereken hastalar klinik olarak
onemli hasta grubu olarak degerlendirildi. Has-
taya mudahale yapilmasini gerektirmeyen, sa-
dece takip edilebilecek hasta grubu klinik ola-
rak 6nemsiz olarak degerlendirildi.

istatistiksel Analiz

Devamli degiskenler ortalama ve standart sap-
ma ile, kategorikal degiskenler sayi veya yuizde-
lerle ifade edildi. Hasta yas gruplari arasindaki
IB ortalama degerleri Mann-Withney U testi ile
degerlendirildi. Her iki cinsiyet arasindaki karsi-
lastirma bagimsiz grup t testi ile karsilastirildi.

SPSS programi kullanilarak p<0.05 degerleri is-
tatistiksel olarak anlaml kabul edildi.

Etik Kurul

Calisma dncesinde Eskisehir Osmangazi Uni-
versitesi Girisimsel Olmayan Klinik Arastirma-
lar Etik Kurulundan etik kurul onayi alinmistir
(25403353-050.99-E.52019).



BULGULAR

Calismaya dahil edilen toplam 1056 hastanin
549 (%52) tanesi erkek, 507 (%48) tanesi kadin
hastaydi. Hastalarin yas ortalamasi 50,55+14,95
yil (18-83 yil) araligindaydi. Kadinlarda yas orta-
lamasi 51,61+14,52 yil (18 - 83 yil), erkeklerde
49,57+15,30 y1ldi(20 - 82 yil). Hastalarin 645'inde
(%61) Uriner sistem tasi mevcuttu. Uriner sistem
tasi olan hastalardan 213’linde (%33) bilateral,
147'sinde (%22,8) sag tarafta, 264'linde (%41)
ise sol tarafta tas tespit edildi. Tas tespit edilen
hastalarin 261'inde (%43,6) bir adet tas mevcut-
ken, geri kalan 364’linde (%56,4) birden fazla
tas vardi. Hastalarin 605'inde renal tas, 40'Inda
Ureter tasl, 21 tanesinde mesane tasi mevcuttu.
Tas disinda 675 hastada toplam 1029 iB saptan-
di. Bu hastalarin 433 tanesinde bir, 174 tanesin-
de iki, 57 tanesinde (g, 18 tanesinde dort ve 3
tanesinde bes adet B mevcuttu. Calisma popii-
lasyonundaki 302 hastada toplam 304 tane tas
disinda insidental renal bulgu mevcuttu. 383
(%36,3) hastada ise ekstrarenal 725 bulgu sap-
tandi. 10 hastada insidental renal ve ekstrarenal
bulgu mevcuttu (Tablo 1 ve 2).

Tablo 1: insidental renal bulgular

Renal insidental Bulgular

Bulgu Say1
Renal Kist 246
Atnal1 B6brek Anomalisi 14
Cift Toplayici Sistem 14
Anjiyomiyolipom 12
Atrofik Bobrek 8
Renal Ektopi 3
Renal Solid Kitle 2
ODPKH 2
Rotasyon Anomalisi 2
Ksantogranilomatéz Pyelonefrit 1

Tablo 2: Ekstrarenal insidental bulgular

Ekstrarenal Insidental Bulgular

Bulgu Say1
Karaciger Yaglanmasi 123
Karaciger Kisti 66
Karacigerde Parankimal Kalsifikasyon 36
Kronik Karaciger 9
Solid Karaciger Kitlesi 5
Safra Kesesi Tas1 45
Aksesuar Dalak 108
Dalak Kisti 5
Hepatosplenomegali 11
Pankreas Kisti 3
Kisa Pankreas 2
Adrenal Adenom 36
Adrenal Lipom 2
Nonadenomat6z Adrenal Kitle 3
Sigmoid Divertikul 84
Duodenum Divertikili 21
Mezenterik Pannikiilit 45
Hiatal Herni 27
Kolon Malpoziyonu 1
Inflamatuar Bagirsak Hastaligi(Chron) 1
Kolon Perforasyonu 1
Kolon Kitlesi 1
Over Kisti 17
Uterus Miyomu 16
Mesane Tas1 21
Mesane Divertikiilti 6
Mesane Kitlesi 1
Spondilolistezis 16
Akciger Nodilu 6
Paraaortik Lenfadenopati 1
Retroperitoneal Kitle 1
Retroperitoneal Fibrozis 2
Elastofibroma Dorsi 1
Yaygin Asit 2
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Renal iB’lar icerisinde 246 hastada saptanan kist
ilk sirada yer almaktaydi. Ekstrarenal bulgular
icerisinde 413 hastada hepatobiliyer sistem (ka-
raciger, safra kesesi ve yollari, pankreas, dalak)
bulgusu, 136 hastada gastrointestinal sistem
(mide, ince barsaklar, kolon ve rektum) ve 41
hastada adrenal bezi bulgusu mevcuttu. Tim
bulgular ayri ayri degerlendirildiginde en sik
IB 123 hastada izlenen karaciger yaglanmasi,
ikinci siklikta ise 108 (% 14,8) hastada saptanan
aksesuar dalakti. Erkek ve kadin gruplar karsi-
lastirldinldiginda 372 (% 67,75) erkek hastada,
273 (%53,84) kadin hastada Uriner sistem tasi
tespit edildi. Erkek hastalarda 196 renal, 408 ekt-
rarenal olmak tizere toplamda 604 iB mevcuttu.
Kadin hastalarda ise 108 renal, 317 ekstrarenal
olmak Uizere toplam 425 B tespit edildi. IB'lar
erkeklerde daha sik goériilmekteydi. insidental
bulgular klinik olarak 6nemli ve 6nemsiz olarak
iki gruba ayrildi (Tablo 3).

Tablo 3: Klinik olarak 6nemli ve dnemsiz insidental bulgular

Klinik Onemsiz Bulgular Klinik Onemli Bulgular

Bulgu Say1 Bulgu Say1
Renal Kist 246 Renal Solid Kitle 2
Atnali Bobrek Anomalisi 13 Nonadenomatoz Adrenal Kitle 3
Cift Toplayici Sistem 13 Solid Karaciger Kitlesi 5
Anjiyomiyolipom 12 Kronik Karaciger 9
Atrofik Bobrek 8 Hepatosplenomegali 1
Renal Ektopi 3 Yaygmn Asit 2
ODPKH 2 Inflamatuar Bagirsak Hastahg (Chron) 1
Rotasyon Anomalisi 2 Kolon Perforasyonu 1
Karaciger Yaglanmast 123 Kolon Kitlesi 1
Karaciger Kisti 66 Paraaortik Lenfadenopati 1
Karacigerde Parankimal Kalsifikasyon 36 Retroperitoneal Kitle 1
Safra Kesesi Tas1 45 Mesane Kitlesi 1
Aksesuar Dalak 108 Akciger Nodiilii 6
Dalak Kisti 5 Retroperitoneal Fibrozis 2
Pankreas Kisti 3 Ksantograniilomatoz Pyelonefrit 1
Kisa Pankreas 2

Adrenal Adenom 36

Adrenal Lipom 2

Sigmoid Divertikiil 84

Duodenum Divertikilii 21

Mezenterik Pannikillit 45

Hiatal Herni 27

Kolon Malpoziyonu 1

Over Kisti 18

Uterus Miyomu 17

Mesane Tast 21

Mesane Divertikillii 6

Spondilolistezis 16

Elastofibroma Dorsi 1

Klinik olarak 6Gnemli grup icerisinde 2 adet solid
renal kitle (1 onkositom, 1 berrak htcreli kan-
ser) (Resim 1).

Resim 1: Koronal BT kesitinde 65 yasinda erkek hastada sol bébrek
alt polde yerlesim gosteren solid kitle lezyonu (berrak hicreli kanser)
izlenmektedir (ok).
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3 tane adenom icin tipik olmayan dansite de-
gerlerine sahip (> 10 HU) solid strrenal kitle (bir
tanesi malignite 6ykiisi nedeniyle metastaz le-
hine degerlendirildi. Diger ikisinin ise takip ya
da patoloji sonucuna ulasilamadi. 5 tane solid
karaciger kitlesi (iki tanesine kontrastli gorin-
tilemeler sonrasi hemanjiyom tanisi koyuldu.
Diger solid kitlelerin takip ya da patolojisine
ulasilamadi. 9 hastada kronik karaciger hastal-
g1 bulgulari, 11 hastada hepatosplenomegali, 2
hastada yaygin asit, 1 hastada inflamatuar ba-
girsak hastaligi bulgularn (hasta patoloji sonucu
Crohn tanisi aldi), 1 hastada inen kolon perfo-
rasyonu, 1 hastada inen kolonda kitlesel duvar
kalinlasmasi saptandi (bunlarin patolojisine
ulasilamadi) (Resim 2 ve 3).

Resim 2: Aksiyel BT kesitinde 52 yasinda kadin hastada sol inen
kolon cevresinde hava dansiteleri (ok) ve kirlenme (ok basi ) iz-
lenmektedir. Kolon duvarinda perforasyon lehine duvar devam-
sizligi (kivrimli ok) izlenmektedir.

Resim 3: Koronal BT kesitinde 45 yasinda erkek hastada inen
kolon orta kesiminde cepersel kitlesel duvar kalinlk artisi izlen-
mektedir (ok).

1 hastada multipl patolojik paraaortik lenf nod-
lar, 1 hastada sad psoas kasi-nérol foramen
seviyesinde 5 cm capinda retroperitoneal kitle
lezyonu saptandi (Resim 4).

Resim 4: Aksiyel BT kesitinde 34 yasinda erkek hastada retrope-
riteneal alanda sag noral foramenden psoas kasina uzana diiz-
gln sinirli kitle lezyonu (sivannom) izlenmektedir (ok).

6 hastada akcigerde nodul (7 - 10 mm caplarin-
da), 1 hastada mesane kitlesi (Resim 5).

Resim 5: Aksiyel BT kesitinde mesanede sol yan duvarda Ureter
orifisini etkileyen kalsifikasyon iceren kitlesel kalinlagma izlen-
mektedir (ok).

2 hastada retroperitoneal fibrosis, 1 hastada
ksantogranilomatdz pyelonefrit olmak Uzere
47 (%4,45) hastada klinik olarak 6nemli bulgular
saptandi. Klinik olarak énemli iB’larin 18 tanesi
erkek hastalarda, 29 tanesi ise kadin hastalarda
tespit edildi.

Klinik 6nemli bulgular kadinlarda daha sik go6-
rilmekteydi ancak bu fark istatistiksel olarak
anlamli degildi (p=0.423). Hastalar 65 yas Ustu
ve 65 yas alti olarak iki gruba ayrildi.

65 yas Ustli 221 hasta varken, 65 yas altinda 835
hasta vardi. Yas gruplari icerisinde 65 yas alti
grupta 31 klinik olarak 6nemli IB tespit edildi.

16 klinik 6Gnemli bulgu 65 yas st grupta mev-
cuttu. Yas gruplari arasinda klinik olarak énemli
bulgular 65 yas Ustu hasta grubunda istatiktik-
sel olarak daha yuiksekti (p=0.024).



TARTISMA

Kontrastsiz abdomen BT'nin Urolitiazis tespitin-
deki duyarlilik ve 6zgullugu bir ¢cok ¢alisma ile
gosterilmistir (9). Yuksek duyarlihgina ek olarak
BT'nin urolitiazis tanisi icin kullanilan diger mo-
dalitelere en 6nemli Ustlnliklerinden biri tas
tanisina ek olarak klinik olarak siiphelenilmeyen
ancak onemli olabilecek bulgular saptamaya
olanak saglamasidir (10).

Galismamizda Urolitiazis 6n tanisiyla cekilen
tetkiklerde 645 (%61) hastada Uriner sistem tasi
saptand. Literatirde de Urolitiazis icin ¢ekilen
kontrastsizabdomen BT’lerde Uriner sistem tasi
saptanma oranlari % 60-74 (10,11) araliginda
bildirilmistir. Hasta poptilasyonumuzda tas sap-
tanma orani literatir ile uyumlu olarak deger-
lendirildi.

Calismamizda 675 (% 63,9) hastada toplam
1029 IB mevcuttu. Literatiirde farkl hasta grup-
lari ile yapilan calismalarda iB oranlari farklilik
gostermekte olup %10-86 araliginda degis-
mekteydi. Bu farklilik hasta popitlasyonlarinin
farkh olmasinin yaninda yapilan ¢alismalarin
bazilarinda tim 6nemli ve dnemsiz insidental
bulgularin kaydedilmesi, bazi calismalarda ise
sadece klinik olarak dnemli olabilecek bulgula-
rin kaydedilmesinden kaynaklanmis olabilir. BT
kolonoskopi hastalari ile yapilan bir calismada
%85 oraninda ekstrakolonik B saptanmisti (12).

Acil servise gelen travma hastalari ile yapilan
calismalarda %58-62 oranlarinda iB saptandig
bildirilmistir (13, 14). Acil serviste ¢ekilen tim
abdomen BT’leri degerlendiren bir ¢alismada
ise bu oran %86 olarak bildirilmistir (15).

Bizim hasta populasyonumuza benzer hasta
gruplariyla yapilan calismalarda B sikhigi %11-
71 araliginda bildirilmektedir (16, 17).

Bizim calismamizda bu oran %63,9 olarak bu-
lunmus olup literatiirle kiyaslandiginda bircok
calismaya kiyasla yuksek olarak degerlendiril-
di ancak benzer oranlar bildiren calismalarda
mevcuttu (17). Buna literatiirde dustk oranda
IB saptanan calismalarin klinik olarak dnemsiz
olarak degerlendirdikleri bulgulari ¢alismaya
dahil etmemesi neden olmus olabilir (11, 15).

Bizim calismamiza acil servisten yonlendirilen
hastalar dahil edilmemis, rutin poliklinikten
yonlendirilen hastalar dahil edilmistir. Bu ne-
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denle hasta grubu yas ortalamamiz 50,55 yil
olup literatiirdeki ¢alismalara kiyasla yuksektir
(15 - 18). IB oranimizin yiiksek olmasinin diger
bir nedeni de hasta poptilasyonumuzun yasla-
rinin ylksek olmasi olabilir. Caismamizdaki 302
(%28,6) hastada renal iB mevcuttu. Literatiirde
renal IB saptanma oranlari %3,6'dan %36,1 ara-
sinda farkh oranlarda bildirilmistir (19, 20). Bu
fark hasta poptlasyonun farkli olmasindan kay-
naklanabilmektedir. BT kolonoskopi tetkiki ya-
pilan 1177 hastada Badiani ve ark. (21) renal iB
oranini %18,9 olarak bildirmistir. Lorenz ve ark.
‘nin (22) renal saglikl donorler lizerinde yaptigi
calismada bu oran %21,4, travma hastalarinda
yapilan bir calismada %36,1 ve BT anjiografi tet-
kiki yapilan hastalarda %3,42 olarak bildirilmis-
tir (23). Meyer ve ark. (19) Urolitiazis 6n tanisiyla
cekilen abdomen BT'ler ile yaptigi ¢alismada
bu orani %37,42 olarak bildirmislerdir. Bizim
calismamizda literatiirle benzer oranda renal iB
saptadik. En sik renal IB kist olarak bildirilmek-
tedir. iki bin yedi yiiz elli alti hasta ile yapilan ca-
hsmada renal kistin insidental saptanma orani
%86,03 olarak bildirilmistir (19). Calismamizda
246 hastada kist saptanmisti, oran %80,9 olup
literatiir ile uyumluydu. Klinik olarak énemli iB
ise iki hastada saptanan renal kitle idi. Literat(ir-
de renal hicreli karsinomlarin %60 kadarinin
klinik olarak sessiz seyrettigi ve genellikle insi-
dental olarak saptandigi bildirilmektedir (24).

Bu nedenle o6zellikle bobrekler farkli nedenle
cekilen goruntileme yontemlerinde iyi deger-
lendirilmelidir. Literaturde insidental olarak
tespit edilen renal kitle oranlari da degiskenlik
gostermektedir. Travma hastalarinda yapilan bir
calismada bu oran %0,33, BT anjiografi hastala-
rinda %0,55 olarak bildirilmistir (20, 25). Bizim
¢alismamizda ise %0.19 oraninda tespit edildi.

Calismamizda 377 hastada 727 ektrarenal iB
saptandi. Tim bulgular icerisinde %70,6 oranin-
da ekstrarenal bulgu mevcuttur. Urolitiazis icin
cekilen kontrastsiz abdomen BT ile yapilan ¢a-
hsmalarda ekstratiriner bulgular %34-72 aral-
ginda degismektedir (10, 26). Hoppe ve ark.'nin
(17)1500 hastayi iceren calismalarinda ekstra-
genitolriner sistem bulgusu %73 oraninda bil-
dirilmektedir. Ekstrarenal bulgular icerisinde ise
en sik hepatobiliyer sistem, ikinci siklikla gastro-
intestinal sistem, Gglncu sikhkta ise adrenal bez
bulgularinin gorildigu bildirilmektedir (10,
26). Calismamizda benzer sekilde %56,8 hasta-
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da hepatobiliyer sistem bulgusu ve ikinci siklikla
% 18,7 hastada ise gastrointestinal bulgu, %5,6
hastada ise adrenal bez bulgusu mevcuttu. Eks-
trarenal bulgular ayri olarak degerlendirildigin-
de en sik bulgumuz tiim hastalarin %35,7'sinde
izlenen karaciger yaglanmasiydi. Kutaiba ve ark.
(27) tarafindan 1290 tas icin BT ¢ekilen hastada
yapilan calismada karaciger yaglanmasinin in-
sidental saptanma orani %11,9-39,1 araliginda
bildirilmis olup ¢alismamizla benzerlik goster-
mektedir.

Hasta grubumuzda 47 (%4,45) hastada klinik
onemli bulgu saptadik. Tas icin ¢ekilen kont-
rastsiz BT poptuilasyonunda yapilan calismalar-
da hemen miidahale gerektiren klinik dnemli
bulgu oranlar % 6-12,7 (17, 18) orani araligin-
da bildirilmistir. Calismamizdaki klinik énemli
hasta orani literatirle kiyaslandiginda diistkta.
Bunun sebebi hastalarimizin poliklinikten yon-
lendirilen hasta grubu olmasi olabilir. Literattir
calismalarina baktigimizda klinik dnemli ola-
rak degerlendirilen hasta popilasyonun tani-
lar icerisinde apandisit, divertikulit, kolesistit,
pankreatit gibi akut patolojiler de yer almakta-
dir (17). Ancak calismamizda acil hasta poplilas-
yonu olmadigi i¢in bizim hasta grubumuzda bu
patolojiler mevcut degildi. Bu da klinik 6nemli
hasta oranimizin nispeten diisiik olmasini agik-
lamaktadir. Erkek hastalarda klinik Gnemli 18 (%
3,27), kadin hastalarda 29 (%5,71) iB saptandi.
Kadin hastalarda klinik nemli iB orani erkekle-
re oranla daha yuksekti, literatlirde benzer se-
kilde klinik dnemli IB oranini kadinlarda yiiksek
bulan ¢alismalar vardir (18).

Klinik 6nemli bulgular 65 yas ve Usti hasta gru-
bunda % 7,23 ve 65 yas altigrupta %3,71 oranin-
da tespit edildi. iki grup arasinda klinik énemli
IB oraninda istatistiksel anlamli fark mevcuttu
(p=0.024). Literatiirde de benzer sekilde yasla
birlikte klinik énemli IB bulgu oraninda artis ol-
dugu, 80 yas Ustl hasta grubunda klinik olarak
dnemli IB saptanma oraninin 18 - 30 yas aralig-
na gore dort kat fazla oldugu bildirilmistir (18).

insidental bulgu saptanmasi, tas haricinde fark-
I sistem ve organlara 6zgi tani konulabilmesi
kontrastsiz BT'nin avantajlarindandir. Bu sadece
drolitiazis icin ¢ekilen hastalar icin dedil, diger
nedenlerle cekilen BT'ler icin de gecerlidir. Lite-
ratlirde BT anjiyografi, BT kolonoskopi, travma
hastalar gibi hasta populasyonlari ile yapilmis

¢ok sayida calisma bildirilmistir. Bu bulgular
hi¢bir klinik 6nemi olmayan bulgulardan, acil
tedavi ve girisim gerektiren 6nemli iB’lara kadar
cesitlilik gostermektedir. BT'deki bu bulgularin
varhginin ve klinik éneminin farkinda olmak
bircok acidan 6nem arzetmektedir. Klinik olarak
dnemli olabilecek IB raporlandiginda uygun se-
kilde takibinin yapilmasi veya uygun klinisyene
refere edilmesi konusunda 6zellikle troloji he-
kimleri gereken 6nemi gostermelidir.

Galismamizin limitasyonlarindan biri ¢alisma-
nin retrospektif olarak gerceklestirilmesiydi. Ay-
rica bazi hastalarin klinik takip incelemelerine
ve patoloji raporlarina ulasilamamisti. Patoloji
raporlarina ulasiimis olmasi halinde klinik ola-
rak onemli hasta grubunda malignite oranimiz
yuksek olabilirdi. Diger bir limitasyon ise litera-
tirde yapilan ¢alismalarda klinik olarak 6nemli,
Onemsiz bulgularin ayriminda bir standartin ol-
mamasidir. Ayrica klinik olarak 6nemsiz deger-
lendirilen bazi klinik bulgular bazi ¢alismalara
hi¢ dahil edilmemisti. Bu da ¢calismamizda ben-
zer calismalar arasinda karsilastirma yapmayi
zorlastirdi. Bu noktada biz, yazimizda Liu ve ark.
(28) calismasini referans olarak aldik.

insidental saptanan tas disi bulgulara kontrast-
siz abdomen BT'de sik rastlanir ve ¢cogunlugu
klinik olarak 6nemsizdir. Ancak dikkate deger
oranda ek klinik inceleme ve arastirma gerek-
tiren klinik olarak 6nemli bulgu saptanmakta-
dir. Tetkiki sadece tas saptamaya yonelik olarak
degerlendirmemek, tim sistemleri dikkatlice
incelemek gerekmektedir. Yasla birlikte klinik
dnemli IB varliginda artis bilinmektedir. Ozellik-
leileriyas hastalarda bu bulgularin asemptoma-
tik donemde erken tespit edilmesi ile hastalarin
sag kalimi, tedavi edilebilme sanslarinin arttigi
unutulmamahdir. BT raporlarinda 6zellikle kli-
nik olarak énemli oldugu disunilen bir bulgu
saptandiginda gerekli 6nerilerde bulunmak kli-
nisyene yon goéstermede yardimci olabilir.
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OZET

AMAC: Otoskleroz cerrahisi, otolojik cerrahi ameliyatlarinin
en hizli sonug verenlerinden biridir. Operasyon stresinin kisa
olmasi, operasyon sonrasi hastayi tatmin eden bir isitme iyiles-
mesi ve hastanede kalis siiresinin kisa olmasi dnemli avantaj-
laridir. Otoskleroz ameliyatinin amaci, hastaliga bagl kemikgik
zincirindeki hareketsizligi gidermek ve tekrar ses iletimini sagla-
maktir. Bu calisma, ticlincli basamak bir klinikte otoskleroz ne-
deniyle stapes ameliyati geciren hastalarin postoperatif isitme
kazanim oranlarini ve komplikasyonlarini giincel literatdr 1sigin-
da degerlendirmeyi amaclamaktadir.

GEREC VE YONTEM: Otoskleroza bagli iletim tipi isitme kaybi
nedeniyle opere edilen 49 hasta retrospektif olarak degerlen-
dirildi. Preoperatif ve postoperatif odyolojik degerlendirmeler
ve ameliyat esnasinda olan ve postoperatif komplikasyonlar
incelendi. Hastalarin 6'si her iki kulagindan ameliyat edildi. Ca-
lismaya 6'si bilateral olmak Uizere toplam 36 hasta dahil edildi
(42 kulak).

BULGULAR: Calismamiz sonucunda otoskleroz nedeniyle ope-
re edilen 36 hastanin 42 kulaginin 37'sinde (% 88), (hava-kemik
arahd sinirlarinin 20 dB'nin altinda olmasi basar kriteri ile) li-
terattirle uyumlu olmayan fonksiyonel basari elde edildi. Lite-
ratlirde basarisiz oldugu distinilen 30 dB'nin lizerinde hava
kemik araligi hicbir hastamizda tespit edilmemistir. Tum vakalar
ameliyat 6ncesi ve sonrasi isitme esikleri agisindan degerlendi-
rildi ve ortalama kemik iletim kazanci 4. 8 dB olarak izlendi.

SONUC: Stapes ameliyati ,nadir durumlarda basarisizdir ve sta-
pes ameliyati sirasinda da ciddi komplikasyonlarla karsilasilabi-
lecedi unutulmamalidir.

ANAHTAR KELIMELER: Otoskleroz, Stapedotomi, Hava-kemik
arahgi, Komplikasyon
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ABSTRACT

OBJECTIVE: Otosclerosis surgery is one of the otologic surge-
ries producing the fastest results. It offers crucial advantages
such as short operation time, high level of satisfaction during
the postoperative hearing recovery and short hospital stay. The
purpose of otosclerosis surgery is to relieve the immobility in
the ossicular chain due to the disease and to provide the voi-
ce transmission again. This study aims to evaluate the posto-
perative hearing gain rates and complications of patients who
underwent stapes surgery for otosclerosis in a tertiary clinic in
light of the current literature.

MATERIAL AND METHODS: 49 patients who were operated on
for conductive hearing loss due to otosclerosis were evaluated
retrospectively. Preoperative and postoperative audiological
evaluations and intraoperative and postoperative complicati-
ons were examined. Six of the patients were operated on both
ears. A total of 36 patients, six of whom were bilateral, were
included in the study (42 cases).

RESULTS: As a result of our study, in 37 (88%) of 42 ears of 36
patients operated for otosclerosis,( with the success criterion of
air-bone gap limits below 20 dB) functional success incompa-
tible with the literature was obtained. Air bone gap above 30
dB, which is considered to be a failure in the literature, was not
detected in any of our patients. All cases were assessed in terms
of hearing thresholds preoperatively and postoperatively, resul-
ting in a mean bone conduction gain of 4. 8 dB.

CONCLUSIONS: For stapes surgery, in rare cases, surgery can
be unsuccessful and it should be kept in mind that serious
complications may also be encountered during stapes surgery.

KEYWORDS: Otosclerosis, Stapedotomy, Air-bone gap, Comp-
lication
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INTRODUCTION

Otosclerosis is a disease originating from the la-
byrinthine capsule and the staple base, which
can cause hearing loss and occasional equilibri-
um disorders depending on the size of the pat-
hology, histologic activity, and location of the
affected region (1). The prevalence of otosclero-
sis in the white race is estimated to be 0. 3% on
average, ranging from 0. 1% to 1%. The frequ-
ency of females is 2-3 times higher than that of
males (2). This study aims to evaluate the posto-
perative hearing gain rates and complications
of patients who underwent stapes surgery in a
tertiary clinic due to otosclerosis in light of the
current literature.

MATERIALS AND METHODS

In this study, 49 patients who were operated on
for conductive hearing loss between June 2017
and June 2019 in a tertiary hospital otorhino-
laryngology department were evaluated ret-
rospectively. Six of the patients were operated
on both ears. 13 patients who did not follow
the follow-up period and had no results were
excluded from the study. A total of 36 patients,
six of whom were bilateral, were included in the
study (42 cases). Age, gender, unilateral or bi-
lateral status, operation date, follow-up period,
operation findings, hearing results, and compli-
cations were recorded. In the preoperative and
postoperative audiological examinations, air
conduction thresholds were measured at frequ-
encies of 250, 500, 1000, 2000, 4000, 8000 Hz
and bone conduction thresholds were measu-
red at frequencies of 500, 1000, 2000, 4000 Hz.

Air and bone conduction pure tone averages
and air-bone gap values of the patients were
calculated using the values of 500, 1000, 2000,
and 4000 Hz frequencies. The postoperative
air-bone gap was calculated by removing pos-
toperative bone conduction thresholds from
postoperative air conduction thresholds of pa-
tients. Postoperative air-bone gap range was
considered to be very good for those with 0-10
dB, those with 11-20 dB were considered to be
good, those with 21-30 dB were considered ac-
ceptable, and those with more than 30 dB were
considered unsuccessful. To evaluate hearing
results at high frequencies, 8 kHz hearing values
were used. Bone conduction gain or loss were

calculated for all patients. Bed rest was recom-
mended after the operation to all patients. Pa-
tients were informed about the conditions that
might increase the internal ear pressure in the
early postoperative period (coughing, constipa-
tion, etc. ) On postoperative day 7, the patient's
external ear canals were evacuated and sutures
were taken. Their first audiograms were per-
formed in the postoperative 1st month. Then,
the patients were called for controls at the 3rd
month, 6th month, and 1st year. Then, patients
were called to check once a year. The most re-
cent audiological examination was chosen as a
postoperative audiological examination.

The follow-up period of the patients ranged
from 3 months to 1 year. All patients were evalu-
ated for postoperative success rates with results
of postoperative air conduction gain, bone gain
or loss, and pure tone averages. Complications
during or after the operation were evaluated
and recorded. The revision reasons for the pa-
tients who need revision surgery and the results
of revision operations were evaluated.

Statistical Analysis

SPSS (Statistical Package for Social Sciences)
Windows Program was used for statistical
analysis. Descriptive statistics were used to eva-
luate the data obtained, and Kruskall Wallis and
Shapiro Wilk tests were used. Wilcoxon test was
used to compare recurrent measurements pre-
and postoperatively in the dependent groups.
The analyzes were performed in the SPSS / 18
program and p <0. 05 was considered signifi-
cant.

Ethical Commitee

Approval was obtained from the Ethics Com-
mittee of Afyonkarahisar Health Sciences Uni-
versity for the study. (05.02.2021 Ethics commit-
tee code: 2011-KAEK-2)

RESULTS

Of the 36 patientsincluded in the study, 22 were
female and 14 were male. The mean age was 38.
6 (15-59) and the mean duration of complaints
was 5. 4 years. A total of 28 patients had comp-
laints in both ears, and the other eight patients
had unilateral complaints. When the preopera-
tive history of the patients was evaluated, 20



patients presented with only hearing loss and
12 patients had tinnitus and 3 patients had ver-
tigo complaints. 6 of the 36 patients included in
the study were operated on bilaterally. Stape-
dotomy was performed in all cases by the same
surgeon and a standard 0.6 mm Teflon piston
was used.

All patients were evaluated with preoperative
and postoperative audiological examinations.
The mean air conduction and bone conduction
values of all patients before and after the sur-
gery were shown according to frequencies in
Figures 1and 2 respectively.

Air Fath Bone Path

Figure 1: Preoperative mean air conduction and bone pathway
of all cases

g P

Figure 2: Postoperative mean air conduction and bone pat-
hway of all cases

The mean preoperative air conduction hearing
thresholds were 59. 1 dB (Min: 39 dB Max: 89
dB), while the mean preoperative bone condu-
ction hearing threshold was 21.4 dB (Min: 10 dB
Max: 42 dB). The mean postoperative air condu-
ction hearing thresholds were 33. 1 dB (Min: 15
dB Max: 60 dB), and the mean postoperative
bone conduction hearing thresholds were 16.
5 dB (Min: 7 dB Max: 40 dB). When the pure
tone audiometry of all patients was examined
in general, the mean preoperative pure tone
average was 56. 9 dB (Min: 43 dB Max: 85 dB)
and the mean postoperative pure tone average
was 27.7 dB (Min: 8 dB Max: 58 dB). An average
volume of 29 dB of pure tone was achieved in
all patients.
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When the whole of the cases was evaluated, the
gain was obtained in both air conduction he-
aring thresholds and bone conduction hearing
thresholds compared to preoperative hearing
thresholds. The average air conduction hearing
thresholds were statistically significant (p<O.
001). The average bone conduction hearing th-
resholds were found to be significant except for
the frequency of 4000 Hz (p<0. 001). An avera-
ge gain of 1.8 dB was achieved in the bone con-
duction of hearing thresholds at 4000 Hz, but
this was not statistically significant (p=0. 187).

Postoperative air-bone gaps (ABG) were used to
evaluate the success of the surgeries.

« Results with 0-10 dB: very good

+ 11-20 Db: good

+21-30 dB: acceptable

« Results higher than 30 dB were considered un-
successful.

When the average of all cases was evaluated,
the mean ABG was 35.7 dB (Min:23 dB Max:51
dB), and the mean postoperative ABG was 13.3
dB (Min:0 dB Max:26 dB). An average ABG gain
of 22 dB was obtained. When patients were
grouped according to ABG earnings, 1 (2.3%)
patient had 0-10 dB, 19 (45.2 %) patients had
11-20 dB, 15 (35.7 %) patients had 21-30 dB and
7 (16.6 %) patients had over 30 dB ABG gain.

When all cases were evaluated in terms of pre-
operative and postoperative bone conduction
hearing thresholds, an average gain of 4.8 dB
(Min:-6 dB, Max:18 dB) was obtained. When the
patients were grouped according to the incre-
ase or decrease in bone conduction hearing
thresholds in the postoperative period, 0-5 dB
gain in 22 patients, 5-10 dB gain in 11 patients,
11-15 dB gain in 4 patients, and 15 dB gain in
1 patient were found. In 4 patients, postopera-
tive bone conduction hearing thresholds were
decreased.The loss in bone conduction hearing
thresholds was not more than 15 dB in any of
the cases. When the patients were evaluated in
terms of complications, four patients develo-
ped chorda tympani damage during surgery.
Three patients underwent minimal perforati-
on of the tympanic membrane during surgery.
These patients were treated with a tragal carti-
lage perichondrium at the same session. In the
postoperative period, no permanent tympanic
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membrane perforation occurred. In one pa-
tient, incus dislocation occurred. The incus was
reinserted during the operation. Two patients
underwent exploration due to conductive he-
aring loss. The operation in these two patients
was terminated at this point. No complications
were observed in these two patients in the pos-
toperative period. Since stapedotomy was not
performed, these patients were not included
in this study in terms of postoperative hearing
levels.

In the early postoperative period, 15 patients
had vertigo complaints. All patients with verti-
go complaints were treated with absolute bed
rest and intravenous dimenhydrinate for the
first three days. The symptoms of 12 patients
completely disappeared within ten days at the
latest. Vertigo complaints were severe in three
patients and these patients were recommen-
ded for re-exploration. Two patients underwent
re-exploration. The stapedotomy site was clo-
sed by spreading the temporal muscle fascia by
removing the pistons of the patients who were
not suspicious of the intraoperative perilymph
fistula. One of the patient's complaints of dizzi-
ness regressed after re-exploration, but the pa-
tient had moderate sensorineural hearing loss
in the postoperative period. Other patient's diz-
ziness complaints did not regress. The patient
was referred to the neurology clinic and the pa-
tient was diagnosed with multiple sclerosis. The
patient did not continue his follow-up because
he wanted to continue his treatment and fol-
low-up at another center. Since this patient did
not have audiometric tests after revision sur-
gery, it was not included in this study in terms
of postoperative hearing thresholds.

One patient developed grade 2 facial paresis on
the 7th postoperative day. In this patient's int-
raoperative facial nerve examination, there was
dehiscence in the tympanic segment of the fa-
cial canal. Since no abnormality was detected in
the facial nerve, a stapedotomy was performed
and the Teflon piston was inserted. No facial as-
ymmetry was seen in the early postoperative
period and findings were observed on the pos-
toperative 7th day. Oral steroid treatment was
started and the patient's symptoms resolved
completely within three weeks. In one of the
cases, the patient had dizziness and mild sen-
sorineural loss of hearing in the 1st postopera-

tive week. In the otoscopic examination, a red
mark was observed in the posterior tympanic
membrane and the patient was recommended
for re-exploration for repetitive granuloma. The
patient, who accepted the surgery, underwent
re-exploration and was diagnosed with repeti-
tive granuloma intraoperatively.

Granulation tissues were cleaned and the pis-
ton was removed and another piston was pla-
ced again. After revision surgery, the patient's
complaints improved. Intraoperative and pos-
toperative complications are summarized in
Table 1.

Table 1: Number of cases according to intraoperative and pos-
toperative complications

2.38%
7.14%
9.52%
2.38%
28.57%
7.14%
2.38%
2.38%

Incus dislocation 1
Tympanic Membrane Perforation 3
Corda tympan damage 4
Fasial paresis 1
1
3
1
1

~

Mild vertigo

Severe vertigo
Sensorineural Hearing loss
Repetitive granuloma

DISCUSSION

Otosclerosis was first demonstrated in 1741 by
Antonio Maria Valsalva, an anatomist, and sur-
geon, as a result of dissection of the temporal
bone of a deaf patient. Otosclerosis is charac-
terized by chronic, idiopathic, progressive hea-
ring loss, and bone metabolism disorder of the
otic capsule seen only in the human temporal
bone.

Although it usually causes conductive hearing
loss, mixed or sensorineural hearing loss can
also be seen and a clinical approach is planned
according to the type of hearing loss (3). The ca-
use and pathogenesis are not fully known. Cli-
nically, it is manifested mainly by hearing loss.
Hearing impairment is characterized by slow
progression, and first, a conduction-type loss
that generally affects low frequencies is obser-
ved (4). 25% of patients with otosclerosis descri-
be vestibular complaints. This picture is defined
as otosclerotic inner ear syndrome. Although
rare, some patients may suffer from dizziness
without hearing loss and tinnitus (5). In our
study, 20 patients presented with complaints of
hearing loss and 12 patients with tinnitus, and
three patients with vertigo complaints. Three
of these complaints were present all together
in one patient. For treatment, follow-up, amp-
lification, medical treatment (sodium fluoride,



vitamin D, calcium carbonate), and surgical tre-
atment methods are used. When hearing loss
above 40 dB is especially bilateral, it also affe-
cts the patient’s social life and requires medical
intervention. Surgical results are quite success-
ful in mild to moderate hearing loss. However,
some authors argue that hearing loss over 70
dBisin advanced stages and surgery is not very
effective and it is appropriate to maintain these
patients with a hearing aid. In otosclerosis, the
main cause of sensorineural hearing loss is the
effect of the cortical organ and neural structu-
res, but the inactivity in the perilymph-endol-
ymph fluid system which is caused by the loss
of motion in the stapes base also contributes to
this (6).

The most commonly used parameter to de-
monstrate the functional success of otosclero-
sis surgery is the postoperative air-bone gap.
Some studies accept the success of the posto-
perative ABG value to decrease to 10 dB and
below, and some studies accept success as 20
dB and below (7-9). In this study, functional suc-
cess was considered to be 20 dB or less of ABG
and functional success was achieved in 88% of
our cases.

It is known that the incidence of 4 kHz frequen-
cy in which the negative effects of surgery will
be seen in the audiological evaluation will show
a low success. It is known that 4 kHz frequen-
cy is not shown in some studies in the literature
(10). In this study, 4 kHz frequency was routi-
nely included in the evaluation and hearing va-
lues were determined. In our study, the mean
preoperative ABG was found to be 35.7 dB
(min:23 dB max:51 dB), while the postoperative
mean ABG was 13.3 dB (Min:0 dB Max:26 dB).

When all cases were evaluated, approximately
22 dB average ABG gain was obtained. Posto-
perative improvement of a bone pathway in
stapes surgery was first described by Carhart.
In otosclerosis patients with no cochlear invol-
vement, the bone path thresholds expected to
be at normal levels may decrease 20-30 dB, es-
pecially at 2 kHz frequency. It is thought that
2 kHz, which is the closest octave frequency to
the middle ear resonance frequency, and the
decrease in the adjacent octave frequencies
appear as a result of the disappearance of the
energy increase through ossicles by stapes fixa-
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tion (11). The elimination of this fixation resul-
ted in postoperative bone pathway improve-
ment (Carhart effect) by different authors was
estimated in the range of 5-10 dB at 0. 5 kHz,
10-20 dB at 1 kHz, 15-30 dB at 2 kHz, 5-20 dB at
4 kHz (11). In our study, when all patients were
evaluated in terms of preoperative and posto-
perative bone pathway hearing thresholds, an
average of 4. 8 dB (min:-6 dB, max:18 dB) bone
pathway gain was obtained.

Stapes surgery is a sensitive procedure with
high morbidity rates. It is quite common for the
oval window to be located deeply and is gene-
rally not a problem during operation. However,
the narrow-angle of the base-stapes axis may
cause difficulties in conventional techniques.

The thickness of the stapes base or obliterative
otosclerosis is undesirable. In these cases, the
use of peaks, perforators, or rounds may increa-
se the risk of complications whereas laser app-
lication will be a safe procedure. The protrusion
of the facial canal is a factor that narrows the
field of view of the stapes base. The presence of
the stapedial artery is an anomaly that may cau-
se serious problems during surgery. It is usually
found in the bone duct of the promontorium
and is detected incidentally. Prosthesis place-
ment is difficult in these cases.

Motta et al. emphasized that narrowing of the
external auditory canal, incus lenticular process
erosion, difficulty in approaching the oval win-
dow, facial nerve prolapse, bleeding, and exces-
sive perilymphatic leakage are the main diffi-
culties during the operation (12). In our study,
when the patients were evaluated for complica-
tions, four patients developed chorda tympani
damage during surgery. Three patients had a
minimal perforation of the tympanic membra-
ne during surgery. These patients were repai-
red with tracheal cartilage perichondrium in
the same session. No postoperative tympanic
membrane perforation developed in any pa-
tient. Incudomalleolar joint dislocation deve-
loped in one patient during surgery. During
the operation, the incus was resumed. Stape-
dial arterial bleeding was observed in two pa-
tients and bleeding was controlled carefully
by slowing with spongostane. It was observed
that the facial nerve was on the oval window
in two patients who underwent exploration for
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conductive hearing loss. The operation was ter-
minated in these two patients. There were no
complications in these two patients in the pos-
toperative period. Because stapedotomy was
not performed, these patients were not inclu-
ded in this study in terms of post-op hearing
levels.

In conclusion, we think that the stapedotomy
procedure is a successful and safe method for
the reconstruction of the hearing in otosclero-
sis patients. We have concluded that in rare ca-
ses surgery can be unsuccessful and it should
be kept in mind that serious complications may
be encountered.
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KANSER TEDAViSINDE KULLANILAN ANTi-MiKROTUBUL iLACLARDAN ViNCA
ALKALOIDLER VE PAKLITAKSEL'IN DNA BAGLANMA AKTIVIiTELERI

DNA BINDING ACTIVITIES OF THE VINCA ALKALOIDS AND PACLITAXEL
AS ANTI-MICROTUBULE DRUGS USED IN CANCER THERAPY
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OZET

AMACGC: Mikrotibdiller, hiicre ici hiicre iskeleti yapisinin énemli
bir parcasidir ve hiicre bélinmesi dahil bircok hiicresel islev icin
kritik olan benzersiz polimerizasyon dinamiklerine sahiptirler.
Mikrotubullere miidahale eden anti-mikrotibil ilaglar, cesitli
kanserlerin tedavisi icin ¢cok onemli kemoterapotik ajanlardir.
Mitozu bloke eden bu ilaglar, mikrotibdillerin dinamigini bas-
kilayan, hiicreleri yavaslatan, apoptozu indiikleyen ve ardindan
timor hiicrelerini 6ldiren ortak bir mekanizma ile calismakta-
dir.Vinka alkaloidleri (vinblastin, vincristin ve vinorelbin) ve Tak-
sanlar (paklitaksel), mikrotiibdllerin islev bozukluguna neden
olan ve kanser hiicresi proliferasyonunu inhibe eden iki farkli
anti-mikrottbdl ilag sinifidir. Vinka alkaloidlerinin ve taksanlarin
ana aktivitesi, tuibilin proteinleriile baglanma etkilesimlerinden
kaynaklanmaktadir. Ancak, bu anti-mikrotiibil ilaglarin DNA et-
kilesimleri ile ilgili calismalar yeterli degildir. Bu ¢calismada, vin-
ka alkaloidleri (vinblastin, vincristin, vinorelbin) ve paklitakselin
DNA baglanma aktivitelerinin arastirilmasi amacglanmistir.

GEREC VE YONTEM: ilaclarin DNA ile etkilesimleri agaroz jel
elektroforez deneyi ile analiz edildi. Her deneyde, 100 bp mar-
ker DNA, pUC19 plazmid DNA (2686 bp) ve pBR322 plazmid
DNA (4361 bp) dahil olmak lzere (¢ tip DNA kullanildi. DNA'lar
belirli kosullar altinda farkli ila¢ konsantrasyonlari ile inkiibe
edildikten sonra agaroz jel elektroforezi yapildi. ilac-DNA etkile-
simlerinin yorumlanabilmesi icin DNA bant dagilimlari jel analiz
sistemi ile analiz edildi.

BULGULAR: Sonuclarimiza gore vinka alkaloidlerinden 6zel-
likle vinorelbinin, vinkristin ve vinblastine gore daha ylksek
aktiviteyle DNA'ya baglandigi bulunmustur. Vinca alkaloidleri,
DNA baglanma aktivitesi icin gerekli yapisal 6zelliklere sahiptir
ve DNA baglanma motiflerinde benzerlik vardir. Ancak sonuglar,
taksan grubundan olan paklitakselin DNA baglama aktivitesine
sahip olmadigini gésterdi. Bunun nedeni, paklitakselin kimyasal
yapisinin DNA'ya baglanmaya uygun olmamasi olabilir.

SONUG: ilaclarin DNA ile interaksiyonu, ilaclarin etki yollarini
ve DNA hasarina neden olma yeteneklerini belirlemede 6nemli
bir rol oynar. Sonuc olarak, calismamizin bulgulari mikrotibdil
inhibitoru olan bu ilaglarin etki mekanizmalarini ve genotoksik
potansiyellerini aydinlatmaya katki saglayacaktir.

ANAHTAR KELIMELER: Anti-mikrotiibiil ilaclar, Vinca alkaloid-
leri, Paklitaksel, DNA-baglanma, Kanser terapi
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ABSTRACT

OBJECTIVE: Microtubules are an essential part of the intracel-
lular cytoskeletal structure and possess unique polymerization
dynamics that are critical for many cellular functions, including
cell division. Anti-microtubule drugs that interfere with micro-
tubule formation are important chemotherapeutic agents for
the treatment of various cancer. These drugs that block mitosis
seem to work by a common mechanism, which suppresses the
dynamics of microtubules, slows cells, induces apoptosis and
subsequently kills tumor cells. Vinca alkaloids (vinblastine, vinc-
ristine and vinorelbine) and Taxanes (paclitaxel) are two diffe-
rent classes of anti-microtubule drugs that cause microtubule
dysfunction and inhibit cancer cell proliferation. The main ac-
tivity of vinca alkaloids and taxanes result from their binding
interactions with tubulin proteins. However, studies on DNA
interactions of these anti-microtubule drugs are not sufficient.
In this study, it was aimed to investigate the DNA binding acti-
vities of the vinca alkaloids (vinblastine, vincristine, vinorelbine)
and paclitaxel.

MATERIAL AND METHODS: The interactions of the drugs with
DNA were analyzed by agarose gel electrophoresis assay. Three
types of DNA were used in each experiment, including 100bp
marker DNA, pUC19 plasmid DNA (2686 bp), and pBR322 plas-
mid DNA (4361 bp). After the DNAs were incubated with dif-
ferent concentrations of the drugs under certain conditions,
agarose gel electrophoresis was performed. DNA band distri-
butions were analyzed with a gel analysis system so that the
drugs-DNA interactions could be interpreted.

RESULTS: According to our results, it was found that among
the vinca alkaloids, especially vinorelbine binds to DNA with
higher activity than vincristine and vinblastine. The Vinca al-
kaloids have structural properties required for DNA binding
activity and there is a similarity in their DNA binding models.
However, the results showed that paclitaxel, which is from the
taxane group, did not have DNA binding activity. This may be
because the chemical structure of paclitaxel is not suitable for
binding to DNA.

CONCLUSIONS: The interaction of drugs with DNA play an im-
portant role in determining the pathways of drugs action and
their ability to cause DNA damage. Consequently, the findings
of our study will contribute to elucidating the effect mechanis-
ms and the genotoxic potentials of these drugs, which are mic-
rotubule inhibitors.

KEYWORDS: Anti-microtubule drugs, Vinca alkaloids, Pacli-
taxel, DNA-binding, Cancer therapy
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INTRODUCTION

Chemotherapy constitutes one of the fastest
growing areas of cancer biology and medical
chemistry among traditional cancer treatment
approaches (1). As cancer is considered a disea-
se caused by a defect in the signal transduction
pathways, oncology research is currently focu-
sed on elucidating cellular signaling pathways
that result in programmed cell death (apopto-
sis). The long-term aim of cancer therapy is to
kill malignant tumor cells by inhibiting some
of the mechanisms mainly related to cell divisi-
on (2 - 4). Microtubules are the main factors of
usual cell cycle events such as mitotic spindle
formation during cell division, preservation of
cell shape, organelle localization, and integrati-
on of separated DNA. Due to these properties,
they are an attractive target for anticancer drug
design.

Microtubules are dynamic structures formed
by the polymerization of a and -tubulin pro-
teins in eukaryotic cells. Microtubule dynamics
play an important role in the mitosis process.
During a long period of the cell cycle, microtu-
bules form an intracellular lattice-like structure.
However, when cells enter mitosis, this network
of microtubules reorganizes into mitotic spind-
les. Depolymerizing the microtubule structure
and recreating the mitotic spindle, as well as
finding, linking, and separating chromosomes
require highly coordinated microtubule dyna-
mics (5, 6). Therefore, drugs that interfere with
microtubule dynamics limit proliferation by in-
hibiting the ability of cells to complete mitosis
successfully. These antimicrotubule drugs are
very successful in cancer treatment and are re-
commended as the best known cancer targets
(7 - 10). The success of these drugs is related to
the mechanisms of action that lead to impair-
ment of cell division and induction of apoptosis
(11-13).

By far, Vinca alkaloids and taxanes are among
the most clinically useful antimicrotubule drug
classes. Both provide successful results in vari-
ous human cancer treatments (14 - 16). Vinca al-
kaloids (e.g. vincristine, vinblastine, and vinorel-
bine) are cell cycle specific and block cells in the
metaphase / anaphase transition of mitosis (15-
17). Taxanes (e.g. paclitaxel and docetaxel) are

potent inhibitors of cell proliferation and keep
cells in mitosis, but in contrast to vinca alkalo-
ids, they promote the polymerization of tubu-
lin, causing stabilization and bundling of mic-
rotubules (16, 18, 19). Consequently, the target
of both agent groups is tubulin / microtubule
structure. Vinca alkaloids and taxanes interact
with their specific cellular targets 3-tubulin pro-
teins, resulting in microtubule dynamic instabi-
lity (10, 15, 16).

The drugs that inhibit the dynamic structure
of microtubules have been used clinically in
the treatment of various cancers for more than
twenty years. These drugs bind to tubulin pro-
teins and at high concentrations lead to a dec-
rease or increase in microtubule mass between
phases. Antimitotic drugs targeting the mic-
rotubule can be classified into two general
groups.

The first group is microtubule-destabilizing
agents that prevent microtubule polymerizati-
on and the vinca alkaloids (vincristine, vinblasti-
ne, vinorelbine) and similar compounds are inc-
luded in this group. The second group includes
microtubule-stabilizing agents. Unlike agents
in the first group, they stimulate microtubu-
le polymerization. This group includes agents
such as paclitaxel (the first agent identified in
this group), docetaxel. However, both groups of
drugs have been shown to cause mitotic arrest
and apoptosis by inhibiting mitosis due to the
instability of the microtubule dynamic mecha-
nism (15, 16).

Vinca alkaloids, isolated from Catharanthus ro-
seus the periwinkle plant, are powerful micro-
tubule-destabilizing agents. Vinblastine (VBL)
and vincristine (VCR), the original members of
this family, were introduced to the clinic long
ago. Later, second generation semi-synthetic
vinca analogs such as vinorelbine (VRL) and
vinflunine (VFL) were developed. Chemically,
vinca alkaloids possess dimeric chemical struc-
tures consisting of two basic polycyclic units, an
indole nucleus (catarantin) and a dihydroindole
nucleus (vindoline) combined with other comp-
lex systems (17, 20). Vinca alkaloids bind to the
B -tubulin protein. This binding results in decre-
ased microtubule dynamics and mitotic arrest
(21). Different vinca alkaloids have unique pro-



perties. VBL inhibits angiogenesis and has been
used clinically in the treatment of Hodgkin's di-
sease, non-Hodgkin lymphoma and breast can-
cer. It has been shown that VRL has significant
antitumor activity in breast cancer patients and
induces anti-proliferative activity in osteosarco-
ma. VCR is widely used in the treatment of pe-
diatric leukemias, hematological malignancies
and some solid tumors (17, 20, 21).

Taxanes are the first-in-class microtubule sta-
bilizing drugs. They stabilize the Guanosine
diphosphate (GDP)-bound B-tubulin protofila-
ments by flattening them into a conformation
similar to the more stable GTP-bound structu-
re. Taxane binding causes the equilibrium he-
terodimers of tubulin to shift from the soluble
form to the polymerized form, resulting in the
bundling and stabilization of interphase micro-
tubules. As a result, taxanes reduce microtubule
dynamics and this results in abnormal mitotic
spindle formation, mitotic arrest and induction
of apoptosis (21). Paclitaxel (Taxol) is the first
member of the taxane family used for cancer
treatment. Originally isolated from the bark of
the Pacific badger, Taxus brevifolia, paclitaxel is
a complex diterpenoid that inhibits cell division
and causes cell death. Paclitaxel and its semi-sy-
nthetic analogue docetaxel have become the
mainstay in the treatment of solid tumors. To-
day, paclitaxel is one of the most important an-
titumor drugs and is widely used clinically in the
treatment of breast, ovarian, and non-small cell
lung cancer (16, 21, 22). The main activity pro-
file of vinca alkaloids and taxanes results from
their binding interactions with tubulin proteins.
However, studies on DNA interactions of these
anti-microtubule drugs are not sufficient. This
study was aimed to investigate the DNA bin-
ding activity of the vinca alkaloids (vinblastine,
vincristine, vinorelbine) and paclitaxel.

MATERIALS AND METHODS

Chemicals and reagents

The vinca alkaloids (VBL, VCR, VRL) and pac-
litaxel were obtained from Sigma Aldrich Co.
USA. 100bp marker DNA, pUC19 and pBR322
plasmid DNA were purchased from Fermentas
MBI Ltd. Tris, acetic acid, ethylenediamine-tetra-
acetic acid (EDTA), agarose, ethidium bromide
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and loading buffer were purchased from Sigma
Aldrich Co. USA.

The Drug-DNA Binding studies

Initially, all the drugs were preparedina 10 mM
stock solution, each by initially dissolving in au-
toclaved milli-Q water. All solutions were stored
at 4°C for testing in experiments.

The interactions of the drugs with DNA were
analyzed by agarose gel electrophoresis assay.
Three types of DNA were used in each experi-
ment, including 100 bp marker DNA, pUC19
plasmid DNA (2686 bp) and pBR322 plasmid
DNA (4361 bp). The reaction mixtures conta-
ined varied DNA types (1pug of 100 bp marker
DNA, 0.5 ug of pUC19 DNA and 0.3 pg of pBR322
DNA), different concentrations of the antimic-
rotubule drugs and tris buffer TM (pH 8.0) in a
total volume 12uL. The mixtures were incuba-
ted for 1h at 37°C. After the incubation period,
3pL of loading buffer (0.25% bromophenol blue
and 30% glycerol) was added to each the reac-
tion mixture and then loaded into the wells of
the gel in Tris-Acetate EDTA buffer (60 mM Tris,
30 mM Acetic acid and 1.5 mM EDTA, pH 8.0).
The samples were subjected to electrophoresis
on 2% agarose at 45 V for 3 h. After electrop-
horesis, the gels were stained with ethidium
bromide (1 mg/mL), photographed under UV [i-
ght and DNA band distributions were analyzed
with a gel analysis system so that the drug-DNA
interactions could be interpreted.

Ethical Commitee

In this study, laboratory experiments were con-
ducted on completely commercially purchased
products, so the study does not require ethics
committee approval.

RESULTS

The results on the determination of DNA bin-
ding activities of the vinca alkaloids and pacli-
taxel by agarose gel electrophoresis are shown
in Figures 1- 4 respectively.

In Figure 1, the binding of Vinorelbine to DNA
was examined in different DNA samples. Drug-
DNA complexes migrate more slowly than free
DNA when subjected to agarose gel electrop-
horesis. The rate of DNA migration is retarded
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when bound to the drug. As seen in Figure 1,
it is clear that vinorelbine binds to DNA with
high affinity. Because there is only pUC19 DNA
in lane 5 while lanes 6 and 7 have pUC19 DNA +
vinorelbine (5 and 2 pL doses respectively ). As
a result, it was very clearly seen that the sample
containing pUC19 DNA + vinorelbine in lane 7
was far behind lane 5 (only pUC19 DNA) on the
agarose gel. Although not as clear as in lane 7,
similar results were observed in the loadings for
100 bp DNA and vinorelbine in lanes 1, 2 and
3, and for pBR322 DNA and vinorelbine in lanes
8 and 10. Because lanes 2 and 3 were seen sli-
ghtly behind lane 1 and in a more faint state. A
similar situation was observed for lanes 10 and
8 (Figure 1).

Figure 1: Vinorelbine-DNA Interaction
1.lane; 3pL 100 bp Marker DNA

2. lane; 3puL 100 bp Marker DNA+5pL Vinorelbine (10 mM Stock)
3. lane; 3uL 100 bp Marker DNA+2pL Vinorelbine (10 mM Stock)
4. lane; 3pL Vinorelbine (10 mM Stock)

5.lane; 0.5 ug pUC19 DNA

6. lane; 0.5 ug pUC19 DNA+5pL Vinorelbine (10 mM Stock)
7.lane; 0.5 pg pUC19 DNA+2pL Vinorelbine (10 mM Stock)
8.lane; 0.3 pg pBR322 DNA

9. lane; 0.3 pug pBR322 DNA+5pL Vinorelbine (10 mM Stock)

10. lane; 0.3 pg pBR322 DNA+2pL Vinorelbine (10mM Stock)

In Figure 2, the Vincristine-DNA interaction is
shown. While lane 4 contains only pUC19 DNA,
lanes 5-9 contain pUC19 DNA and different con-
centrations of vincristine, respectively. Similarly,
lane 10 contains only pBR322 DNA while lanes
11-15 contain pBR322 DNA and different con-
centrations of vincristine, respectively. When
agarose gel electrophoresis was completed, the
interaction of vincristine with pUC19 DNA was
not detected, whereas vincristine was observed
to bind to pBR322 DNA. As a result, the sample
containing pBR322 DNA + vincristine (5uL) in
lane 11 appeared slightly behind lane 10 conta-
ining only pBR322 DNA on the agarose gel and
as a more faint band (Figure 2).
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Figure 2: Vincristine-DNA Interaction

1.lane; 3uL 100 bp Marker DNA

2.lane; 3uL 100 bp Marker DNA+5pL Vincristine (10 mM Stock)

3. lane; 5uL Vinorelbine (10 mM Stock)

4.lane; 0.5 pg pUC19 DNA

5. lane; 0.5 pg pUC19 DNA+5pL Vincristine (10 mM Stock)

.lane; 0.5 pg pUC19 DNA+2pL Vincristine (10 mM Stock)

.lane; 0.5 pg pUC19 DNA+1L Vincristine (10 mM Stock)

.lane; 0.5 pg pUC19 DNA+1pL Vincristine (10 mM Stock 1/2 dilution)
9. lane; 0.5 ug pUC19 DNA+1pL Vincristine (10 mM Stock 1/4 dilution)
10.lane; 0.3 ug pBR322 DNA

11. lane; 0.3 pg pBR322 DNA+5pL Vincristine (10 mM Stock)

12. lane; 0.3 pg pBR322 DNA+2pL Vincristine (10 mM Stock)

13. lane; 0.3 pg pBR322 DNA+1pL Vincristine (10 mM Stock)

14.lane; 0.3 pg pBR322 DNA-+1L Vincristine (10 mM Stock 1/2 dilution)
15. lane; 0.3 pg pBR322 DNA-+1L Vincristine (10 mM Stock 1/4 dilution)
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Figure 3 shows the Vinblastine-DNA interaction.
Lane 4 contains only pUC19 DNA, while lanes
5-9 contain pUC19 DNA and different vinblas-
tine concentrations, respectively. Similarly, lane
10 contains only pBR322 DNA while lanes 11-15
contain pBR322 DNA and different concentrati-
ons of vinblastine, respectively. The conformati-
on of most plasmid DNAs is largely in the form
of a supercoil. The conformation of the pUC19
and pBR322 plasmid DNAs which we used in
our experiments, also is in the form of a large
number of supercoils. However, if two chains
of this double-stranded supercoil form are bro-
ken, it turns into a linear form, and if one chain
is broken and the other chain remains circular,
it turns into an open circular form. Thus, when
plasmid DNAs are run in agarose gel, the super-
coil form is seen the foremost, the linear form
behind it, and the open circular form at the re-
armost. When we evaluate in terms of only the
supercoiled form which is the foremost visible
in agarose gel, it was unclear the binding of
vinblastine with pUC19 DNA because the fore-
most supercoil DNAs (lanes 4, 5, 6, 7, 8, and 9)
appeared to have almost all run equally in the
gel. However, a band appeared behind the fo-
remost supercoil band in lanes 6 and 7 (pUC19
DNA + vinblastine 2uL and 1uL respectively),



these bands are absent in lane 4 (only pUC19
DNA). It is very likely that vinblastine (at doses
of 2 and 1 pL) interacted with pUC19 plasmid
DNA, breaking the two strands of the doub-
le-stranded supercoil pUC19 DNA converted
it from the supercoiled form to the linear form
(Figure 3).

When we evaluate the binding of vinblastine
with pBR322 DNA in terms of only the superco-
iled form seen in agarose gel, it can be said that
vinblastine binds to pBR322 DNA. Because the
sample containing pBR322 DNA + vinblastine
(5uL) in lane 11 was slightly behind lane 10 con-
taining only pBR322 DNA in agarose gel (Figure
3). At the same time, a band appeared behind
the foremost supercoil band in lanes 12 and 13
(pBR322 DNA + vinblastine 2pL and 1L respec-
tively ), these bands are absent in lane 10 (only
pBR322 DNA). Most likely, vinblastine (at doses
of 2.and 1 pL) linked to pBR322 DNA, broke the
two strands of the double-stranded superco-
iled pBR322 DNA and transformed it from the
supercoiled form to the linear form (Figure 3).

Figure 3: Vinblastine-DNA Interaction

1.lane; 3pL 100 bp Marker DNA

2. lane; 3uL 100 bp Marker DNA+5pL Vinblastine (10 mM Stock)

3. lane; 5uL Vinblastine (10 mM Stock)

4.lane; 0.5 ug pUC19 DNA

5.lane; 0.5 pg pUCT9 DNA+5pL Vinblastine (10 mM Stock)

6. lane; 0.5 pg pUC19 DNA+2pL Vinblastine (10 mM Stock)

7.lane; 0.5 pg pUC19 DNA+1pL Vinblastine (10 mM Stock)

8.lane; 0.5 pg pUC19 DNA+1pL Vinblastine (10 mM Stock 1/2 dilution)
9. lane; 0.5 pg pUC19 DNA+1pL Vinblastine (10 mM Stock 1/4 dilution)
10.lane; 0.3 ug pBR322 DNA

11.lane; 0.3 pg pBR322 DNA+5pL Vinblastine (10 mM Stock)

12.lane; 0.3 pg pBR322 DNA+2pL Vinblastine (10 mM Stock)

13.lane; 0.3 pg pBR322 DNA+1pL Vinblastine (10 mM Stock)

14. lane; 0.3 pg pBR322 DNA+1pL Vinblastine (10 mM Stock 1/2 dilu-
tion)

15. lane; 0.3 pg pBR322 DNA+1pL Vinblastine (10 mM Stock 1/4 dilu-
tion)

Paclitaxel-DNA interaction is demonstrated in
Figure 4. Lane 1 contains only 100 bp marker
DNA, while lanes 2-3 contain 100 bp marker
DNA and paclitaxel. Lane 5 contains only pUC19
DNA, while lane 6 contains pUC19 DNA and
paclitaxel (2uL). Similarly, lane 7 contains only
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pBR322 DNA while lane 8 contains pBR322 DNA
and paclitaxel (2uL). The experimental results
showed that paclitaxel did not bind to DNA.
Because it was observed that all DNA-paclitaxel
samples moved at the same speed on agarose
gel electrophoresis with lanes containing only
DNA (Figure 4).

Figure 4: Paclitaxel-DNA Interaction

1.lane; 3uL 100 bp Marker DNA

2.lane; 3uL 100 bp Marker DNA+2pL Paclitaxel (10 mM Stock)
3. lane; 5uL 100 bp Marker DNA+2pL Paclitaxel (10 mM Stock)
4. lane; 3pL Paclitaxel (10 mM Stock)

5.lane; 0.5 ug pUC19 DNA

6. lane; 0.5 pg pUC19 DNA+2uL Paclitaxel (10 mM Stock)
7.lane; 0.3 ug pBR322 DNA

8. lane; 0.3 ug pBR322 DNA+2pL Paclitaxel (10 mM Stock)

DISCUSSION

Vinca alkaloids are an important class of alkaloi-
ds with wide chemotherapeutic potential. They
are indole-based alkaloids with one or two in-
dole rings in their structure. Vinblastine and
vincristine are structurally similar, but vinblas-
tine contains a methyl group while vincristine
contains an aldehydic function attached to the
nitrogen of the central indole moiety. This stru-
ctural difference causes significant differences
in both antitumor activity and toxicity of these
agents (17, 20, 21). The main activity of vincristi-
ne and vinblastine alkaloids is due to reversible
binding interactions with tubulin protein.

They depolymerize the microtubular assembly,
thereby stopping cell division and causing cell
death. Like other vinca alkaloids, vinorelbine
also inhibits cellular proliferation by binding to
tubulin, but differs from them according to its
antitumor activity spectrum (16, 20, 21).

Paclitaxel, which is in the taxanes class, is
among the most specific and successful che-
motherapeutic drugs used in the treatment of
breast and ovarian cancer (15, 16, 22). Paclitaxel
has antimitotic properties resulting from the
binding to tubulin and the over-stabilization
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of microtubules. The mechanisms of action of
taxanes differ significantly from vinca alkalo-
ids in terms of pharmacology, clinical indicati-
ons and toxicology. Structurally, paclitaxel is a
complex ester composed of a 15-member taxa-
ne ring system linked to an unusual four-mem-
bered oxane ring.

In this study, DNA binding activities of the vinca
alkaloids (vinblastine, vincristine, vinorelbine)
and paclitaxel were investigated. According to
our results, it was found that among the vinca
alkaloids, especially vinorelbine binds to DNA
with higher activity than vincristine and vinb-
lastine. However, it was observed that pacli-
taxel, which is from the taxanes group, did not
have DNA binding activity.

The results of this study showed that vinca al-
kaloids bind with DNA. This is due to a possible
similarity in their DNA binding motifs. Vinca al-
kaloids have properties such as several H-bond
acceptor / donor atoms, planar ring systems,
and a large aromatic skeleton required for DNA
binding activity (23). According to our results, it
was found that among vinca alkaloids, especial-
ly vinorelbine bind to DNA with higher activity
than vincristine and vinblastine. These findings
showed that the affinity order for DNA binding
was Vinorelbine> Vinblastine> Vincristine (Figu-
res 1, 3 and 2, respectively).

In a study previously conducted by Moham-
madgholi (2013) et al,, the binding effect of
vincristine on DNA and chromatin structure
was examined using advanced spectroscopy
techniques. It has been reported that vincris-
tine binds with a higher affinity to chromatin
than DNA, and shows higher binding affinity
to double-stranded DNA compared to that
single-stranded. Additionally, it has been dec-
lared that the vincristine-DNA interaction oc-
curs through intercalation with binding to the
phosphate sugar backbone and that histone
proteins play a major role in this process (24).

The binding of vincristine changes the chro-
matin structure in some way, disrupting the
histone-DNA interaction, and possibly the re-
moval/displacement of histones from DNA. It
is suggested that vincristine binds to the DNA
molecule via H-bonding with DNA bases and
sugar-phosphate backbone, as well as interca-
lation between bases. In addition, vincristine

can enter the head domain of histones through
hydrophobic interaction with the vindoline and
catarantin domains (24). In our study, as a result
of the paclitaxel-DNA interaction experiment, it
was determined that there was no significant
change in DNA band distributions compared
to only DNA containing lanes, and therefore
paclitaxel did not have DNA binding activity
(Figure 4). This may be because of the chemi-
cal structure of paclitaxel that is not suitable for
binding to DNA. Most chemotherapeutic drugs
may show high binding affinities toward DNA
bases and backbone. DNA interactions with
antitumor drugs can result in various types of
DNA damage. Therefore, understanding the
mechanisms of drug-DNA binding is impor-
tant for predicting their potential genotoxicity
(25, 26). Furthermore, drug-DNA binding may
result in changes in gene expression and affect
cell proliferation (27). Eventually, the elucidati-
on of drug-DNA binding mechanisms is critical
for predicting the results of these interactions
(28).

In summary, the results of our study indicate
that among the vinca alkaloids, especially vino-
relbine binds to DNA with higher activity than
vincristine and vinblastine, while paclitaxel has
no DNA binding activity. The interaction of dru-
gs with DNA is a significant feature in pharma-
cology and plays a crucial role in the determi-
nation of the mechanisms of drugs action and
their genotoxicity. In conclusion, the findings of
our study will contribute to elucidating the ef-
fect mechanisms and the genotoxic potentials
of these drugs, which are microtubule inhibi-
tors. However, the results obtained need to be
confirmed by more advanced analysis.
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OZET

AMACGC: Toraks tomografisi giderek artan bir sekilde ilk tercih
olarak kullanilmaktadir. Bununla birlikte cogu merkezde, gogus
radyografisi, hemodinamik agidan stabil travma hastasinin acil
goriintiileme degerlendirmesinin ayrilmaz bir parcasi ve ilk ter-
cih olmaya devam etmektedir. Diger yandan &zellikle travma
skorlari yiiksek olan olgularda éncelikli gériintiileme yontemi
olarak toraks tomografisinin kullanilmasi 6nerilmektedir. Bu
calismada acil servise basvuran toraks travmalarinda toraks to-
mografisinin gerekli endikasyonlarda kullanilip kullaniimadigi-
ni arastirmayl amacladik.

GEREC VE YONTEM: Haziran 2018 - Haziran 2019 tarihleri ara-
sinda Alaaddin Keykubat Universitesi Alanya Egitim Arastirma
hastanesi acil servisine basvuran tiim toraks travmali olgular
hasta kayit veri tabani kullanilarak retrospektif olarak incelendi.
Tum hastalarin yas, cinsiyet, travma tipi ve Glaskow koma skoru
olusturulan forma kaydedildi.

BULGULAR: Hastalarimizin %70,7si erkek ve %29,3'i kadin
idi. Toraks travmalarinin 9%98,3u kiint travmaydi. Vakalarin
%3,8inde kot fraktiir(i,%2,1inde pnomotoraks,%1,4linde hemo-
toraks tespit edildi. Vakalarin sadece %5,8ine direk grafi ¢ekil-
misti. Vakalarin %45'inde ek travma mevcuttu.

SONUC: Bu calismanin sonuglari; toraks travmasi nedeniyle acil
serviste degerlendirilen olgularda biyiik oranda toraks tomog-
rafisinin gereksiz istendigini gdstermektedir. Ayrica her bir to-
raks tomografisinin direk grafiye gore hastayi 500 kat daha fazla
radyasyona maruz birakmasi ve toraks tomografisinin direk gra-
fiye gore 80-100 kat pahali oldugu akilda tutulmalidir. Gereksiz
toraks bt tomografisi cekilmesinin niine gecebilmek icin 6nce-
likle acil serviste calisan hekimlerin toraks travmali hastaya yak-
lasim hususunda egitilmeleri gerektigini ve bu konuda daha
ileri calismalarin gerekli oldugunu diisiintiyoruz.

ANAHTAR KELIMELER: Toraks bilgisayarli tomografisi, Kiint to-
raks travmasi, Hemotoraks, Pnomotoraks
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ABSTRACT

OBJECTIVE: Thoracic computed tomography (CT) is increa-
singly being used as the first choice. However, in most centers,
chest radiography remains an integral part of the emergency
imaging evaluation of the haemodynamically stable trauma
patient and remains the first choice. On the other hand, it is
recommended to use thoracic computed tomography as the
primary imaging method, especially in cases with high trauma
scores. In this study, we aimed to investigate whether thoracic
computed tomography is used in necessary indications in tho-
racic traumas admitted to the emergency department.

MATERIAL AND METHODS: All thoracic trauma cases who
applied to the emergency service of Alaaddin Keykubat Uni-
versity Alanya Education Research Hospital between June 2018
and June 2019 were retrospectively analyzed using the patient
record database. Age, gender, trauma type and Glaskow coma
score of all patients were recorded on the form.

RESULTS: 70.7% of our patients were male and 29.3% were fe-
male. 98.3% of thoracic traumas were blunt trauma. Of all the
cases, rib fracture was determined in 3.8%, pneumothorax was
detected in 2.1% while hemothoraxin 1.4% of them. Only 5.8%
of the cases had direct radiography. 45% of cases had additio-
nal trauma.

CONCLUSIONS: The results of this study show that the requi-
red thoracic computed tomography was mostly unnecessary in
cases evaluated in the emergency department due to thoracic
trauma. In addition, it should also be kept in mind that each
thoracic tomography exposes the patient to 500 times more
radiation than direct radiography, and that thoracic computed
tomography is 80-100 times more expensive than direct radi-
ography. To avoid unnecessary thoracic CT scans, first of all, we
think that physicians working in the emergency department
should be educated about the approach to patients with tho-
racic trauma and further studies on this subject are necessary.

KEYWORDS: Thoracic computed tomography, Blunt thoracic
trauma, Hemothorax, Pneumothorax
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GiRiS

Toraks travmalari, travma nedeniyle hastaneye
basvuran hastalarda, kafa ve ekstremite travma-
larindan sonra 3. sikhikta gorulmektedir. Vakala-
rin %50'sinde ise toraks travmasi varligi agirlas-
tinci faktor olarak rol oynar (1). Kiint ya da delici

gogus yaralanmalari mortalite veya morbidite
nedeni olabilen 6nemli travmalardir (2).

Travma nedeni ile hastaneye yatirilan olgularin
1/3'lin0 toraks travmalari olusturmaktadir. Trav-
maya bagl olimlerin yaklasik %20-25'nin to-
raks travmalarina bagli oldugu bildirilmektedir
(3, 4). Toraks travmalari basit bir yumusak doku
yaralanmasindan hemotoraks, pndmotoraks ya
da akciger hasari, kalp kontlizyonu, trakea rup-
tdru ve biyuk damar yaralanmasi gibi ciddi yel-
pazede olabilir (5, 6). Tum bu patolojilerin erken
doénem tanisinin konulmasinda en sik kullanilan
goruntileme yontemleri direk akciger grafisi ve
toraks tomografisidir (7). Acil girisim gerektiren
toraks yaralanmalarinda erken tani i¢in uygun
gorintileme yonteminin secilmesi bu ylzden
blylk 6nem tasimaktadir. Hem gogus rad-
yografisi hem de BT, dogrudan klinik tedaviye
degerli bilgiler saglar (3, 8). Tum klinik uygula-
malarda 6nce basit ve hizli gorintuleme yon-
temleri kullanilir. ilk tetkik gériintileme yon-
temleri yetersiz kalir veya farkli bir goriintiileme
yonteminin kullanilmasini gerektirecek stpheli
patolojiler icerirse bir Gist goriintiileme yontemi
kullanilir. Son yillarda toraks tomografisi giderek
ilk tercih olarak kullanilmaktadir (4, 8). Bununla
birlikte cogu merkezde, gogiis radyografisi, he-
modinamik acidan stabil travma hastasinin acil
gorintileme degerlendirmesinin ayrilmaz bir
parcasi ve ilk tercih olmaya devam etmektedir
(9). Diger yandan o6zellikle travma skorlari yuk-
sek olan olgularda 6ncelikli gortintiileme yon-
temi olarak toraks tomografisinin kullanilmasi
onerilmektedir (3). Bu calismada acil servise
basvuran toraks travmalarinda toraks tomogra-
fisinin gerekli endikasyonlarda kullanilip kulla-
nilmadigini arastirmayi amacladik.

GEREC VE YONTEM

Haziran 2018 - Haziran 2019 tarihleri arasinda
Alaaddin Keykubat Universitesi Alanya Egitim
Arastirma hastanesi acil servisine basvuran tim
toraks travmali olgular hasta kayit veritabani
kullanilarak retrospektif olarak incelendi.

Tum hastalarin yas, cinsiyet, travma tipi ve Glas-
kow koma skoru olusturulan forma kaydedildi.

Stabil oldugu halde direk grafi cekilmeden to-
raks tomografisi cekilen ve toraks tomografisin-
de de kot fraktiiri, hemopnomotoraks basta ol-
mak Uzere hicbir toraks patolojisi saptanmayan
hastalar gereksiz toraks tomografisi cekilen has-
talar grubuna dahil edildi. Ozellikle diisme ve
trafik kazalari gibi nedenlerle olusan baska alan
travmalarini iceren vakalarda toraks travmasi-
ni distindurecek klinik bulgu olmadan ve direk
akciger grafisi cekilmeden direk toraks tomog-
rafisi cekilen hastalar ile direk grafi cekilse dahi
direk grafide stpheli bir bulgu saptanmadan
toraks tomografisi ¢ekilen hastalar da gereksiz
toraks tomografisi ¢ekilen hastalar grubuna da-
hil edildi. Diger alan travmalar nedeniyle acil
mudahale gerektiren, klinik olarak toraks trav-
masi disunulmeyen ve bu nedenle de toraksa
yonelik goruntileme ydntemi kullanilmayan
hastalar ile toraks travmasi diistinilmeyen trav-
ma hastalari calismaya dahil edilmedi. Ayrica
eksik veya erisilemeyen dosyalari olan, acil ser-
viste muayene edilmeden dnce o6len ve harici
bir merkeze sevk edilen hastalar calisma disi
birakildi. Dahil etme kriterlerine uyan 2325 Has-
tanin direkt gogus radyografisi ve bilgisayarh
tomografisi bir radyolog ve bir gogus cerrahi
tarafindan ayr ayri incelendi.

Toraks yaralanmali olgularda; pnémotoraks, he-
motoraks, kot fraktlrl , kot fraktlrinin dep-
lasmani ve diger ek patolojilerin olup olmadigi
hususlari ise arastirdigimiz toraks travmasinin
olasi sonuglariydi.

istatistiksel Analiz

Verilerin degerlendirilmesinde SPPS 25 (IBM
Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.)
istatistik paket programi kullaniimistir. Degis-
kenler ortalamazstandart sapma, ylizde ve fre-
kans deg@erleri kullanilarak ifade edilmistir.

Kategorik veriler Fisher’s Exact Test ve Ki Kare
testi ile analiz edilmistir. Beklenen frekanslarin
% 20'den kii¢clik oldugu durumlarda bu frekans-
larin analize dahil edilmesi icin “Monte Carlo Si-
mulasyon Yontemi” ile degerlendirme yapilmis-
tir. Testlerin anlamlilik duizeyi icin p<0,01degeri
kabul edilmistir.



Etik Kurul

Bu calisma icin Alanya Alaaddin Keykubat Uni-
versitesi Tip Fakultesi Klinik Aragtirmalar Etik Ku-
rulundan onay alindi.(14.08.2020/ 22-12)

BULGULAR

Hastalarimizin %70,7si erkek ve %29,3'G kadin
idi. Toraks travmalarinin %98,30 kiint travmaydi.
Vakalarin %3,8inde kot frakttirli, %2,Tinde pno-
motoraks, %1,4Unde hemotoraks tespit edildi.
Vakalarinsadece %5,8inedirekgraficekimisti.Va-
kalarin %45'inde ek travma mevcuttu (Tablo 1).

Tablo 1: Demografik ve Travmatik Ozellikler

Cinsiyet Erkek 1644 70,7

Kadin 681 29,3

travmagekli Kiint travma 2286 98,3
Kesici delici travma 39 1,7

Kot fraktirii Yok 2235 96,1
Tek fraktiir 36 1,5
Multipl fraktiir 54 2,3
Kot fraktiirii 6zelligi Deplase 6 6,7

Non deplase 84 93,3

Pnomotoraks Yok 2277 97,9
Minimal 27 1,2
Total ve totale yakin 21 0,9

Hemotoraks Yok 2292 98,6
Minimal 21 0,9
Masif 12 0,5

Direkgrafi ~ Cekilmemis 2190 94,2
Cekilmis 135 58

Ektravma Yok 1278 55,0

Var 1047 45,0

Gereklilik Gereksiz 2178 93,7
Gerekli 147 6,3

Travma sekli bakimindan toraks tomografile-
rinin tibbi agidan % 6,3'U gerekli, % 93,7'si ge-
reksizdi.Bu durum istatistiksel olarak anlamliydi
(p=0,007). %94,2 hastaya direk grafi cekilmemis
olmasi, % 96,2 de kot fraktliriiniin olmamasi
(p=0.001), % 97,9'unda pnémotoraks olmama-
st (p=0,001), %8,6'sinda hemotoraks olmamasi
(p=0,001) istatistiksel anlamhhgi destekleyen
bulgulardi (Tablo 2).

Tablo 2: Ozelliklere gére Toraks Tomografisi Gerekliliginin istatistiksel
Analizi

GEREKLIMI
DEGIL TIBBEN GEREKLI p

CINSIYET ERKEK n 1008a 117b 0,007**
% 61,3% 7,1%
KIZ n 498a 30b
% 73,1% 4,4%
TRAVMASEKLI KUNT TRAVMA n 1500a 138b 0,001**
% 65,6% 6,0%
KESICI DELICI TRAVMA n 6a 9b
% 15,4% 23,1%
KOTFRAKTURU YOK n 1500a 72b 0,001**
% 67,1% 3,2%
TEK FRAKTUR n 6a 21b
% 16,7% 58,3%
MULTIPL FRAKTUR n 0a 54b
% 0,0% 100,0%
KOTFRAKTURUOZELLIGI DEPLASE n 0a 6a 0,807
% 0,0% 100,0%
NON DEPLASE n 6a 69a
% 7,1% 82,1%
PNOMOTORAKS YOK n 1506a 99b 0,001%*
% 66,1% 4,3%
MINIMAL n 0a 27b
% 0,0% 100,0%
TOTAL VE TOTALE YAKIN n 0a 21b
% 0,0% 100,0%
HEMOTORAKS YOK n 1506a 114b 0,001%*
% 65,7% 5,0%
MINIMAL n 0a 21b
% 0,0% 100,0%
MASIF n 0a 12b
% 0,0% 100,0%
DIREKGRAFI CEKILMEMIS n 1431a 135a 0,439
% 65,3% 6,2%
CEKILMIS n 75a 12a
% 55,6% 8,9%
EKTRAVMA YOK n 1149a 57b 0,001**
% 89,9% 4,5%
VAR n 357a 90b
% 34,1% 8,6%

Total n 1506 147
% 64,8% 6,3%
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TARTISMA

Bu calismanin ana ve carpici sonucu; toraks
travmasi nedeniyle acil serviste degerlendirilen
olgularin %93,7 toraks tomografisinin gereksiz
olarak cekildigi tespit edildi (Tablo 2).

Literatlrde toraks travmali hastalarin goriintu-
leme yontemleri agisindan direk akciger grafisi
ve toraks tomografisinin 6ncelikli cekilme endi-
kasyonlarini gosteren bir algoritmaya ve calis-
maya rastlamadik.

Chapagain ve ark. 2014 yilinda yaptiklari 129
hastadan olusan prospektif calismalarinda kot
fratliri ve hemopnomotoraks gibi kiint toraks
travmasina baglh gelisen patolojilerin tespitinde
direk grafiile toraks tomografisini karsilatirmis-
lar. Bu patolojilerin tespitinde toraks tomorafisi-
ni daha duyarli bulmalarina ragmen kiint toraks
travmali hasta grubunda direk grafisini daha
ucuz, ¢abuk cekilebilir ve bircok 6nemli toraks
patolojisini tespit edebilmesi nedenleriyle ilk
goruntileme yontemi olarak 6nermislerdi (10).

Cobanoglu toraks travmali 110 olguyu retros-
pektif olarak analiz ettigi calismasinda toraks
travmali hastalarin ilk tercih gorintileme yon-
teminin direk akciger grafisi olmasi gerektigini,
direk akciger grafisinde stipheli bulgular tespit
edildigi takdirde toraks tomografisi c¢ekilmesi
gerektigini belirtmistir (11).

Balc1 2016 daki “Acil Goruntiileme Protokolleri”
isimli yazisinda toraks travmalarinda ilk gorin-
tileme yontemi olarak direk akciger grafisini
Onermistir (12).

Literatlrde kiint toraks travmalarinda ilk tercih
olarak toraks tomografisini dneren yayinlarda
mevcuttur. Bardakgi ve ark. 174 vakadan olusan
retrospektif calismalari sonucunda direk grafi-
nin 1/4 hastada patolojiyi tespit edemedigi so-
nucuna ulasmislar ve bu nedenle de kiint toraks
travmalarindailk tercih olarak toraks tomografi-
si kulanilmasi gerektigini nermislerdir. Bardak-
¢1 ve ark. direk grafide gézden kacan patoloji-
lerin %67 sini kot fraktirleri olarak belirtmisler,
kot fraktirlerinin sayisindan bahsetmemislerdir
(3). Non-deplase kot frakttirleri klinik uygula-
malarda ayaktan takip edilmekte, agr kesici-
ler ile kendi iyilesme sirecine birakilmaktadir.
Yine adli agidan da az sayida non-deplase kot
fraktlrleri 6nem arz etmemektedir. O nedenle
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direk grafide tespit edilemeyip toraks tomog-
rafisinde tespit edilen tek veya az sayidaki kot
fraktliriine tibbi ve adli agidan yaklasim tarzi ki-
rik tespit edilemeyen hasta grubuyla farklilik arz
etmemektedir. Direk grafilerin dikkatli bir gozle
incelenmesi sonucu bu kadar ylksek oranda
kot fraktlriiniin gézden kagmayacagi inancin-
dayiz. Bardakgi ve ark. yine bu calismalarinda
direk grafide tespit edilemeyip tomografi sonu-
cu tespit ettikleri pnédmotoraks oranini ise %30
ve 12 vaka olarak bildirmisler ve bu 12 vakanin
3'Une gogus tupu takildigini bildirmislerdir (3).

Klinik uygulamalarimizda direk grafide tespit
edilemeyip de toraks tomografisinde tespit edi-
len minimal pnémotorakslarin tamamina yakini
tlp torakostomi ihtiyaci olmadan takipte ken-
diliginden kaybolmaktadir. %10 ve uzeri pno-
motorakslar ise hem fizik muayenede dinleme
bulgulariyla hemde direk grafide tespit edilebil-
mektedir. Bardakgi ve ark. bu calismalarinda di-
rek grafide tespit edilemeyip toraks tomografisi
ile tespit edilen 3 hastaya tiip torakostomi uy-
guladiklarini belirtmislerdir. Bu durum bize ¢ok
anlamli gelmedi. Klinik uygulamalarimizda tiip
toraskotomi gerektirecek diizeydeki pnémoto-
rakslarin direk grafi ile tespit edildigini gérmek-
teyiz.

Trupka ve ark. ise 1997 de yaptiklar prospektif
calismalarinda siddetli kiint toraks travmalarin-
da ve kiint gogis travmasina eslik eden genel
vucut travmali hastalarda toraks tomografisi-
nin ilk tercih olmasi gerektigini belirtmislerdir
(13). Bizde acilde siddetli kiint gogus travmasi
olan ve ozellikle kafa travmasi gibi baska hayati
nedenlerle tomografiye goénderilen hastalar-
da ayni esnada toraks tomografisinin ¢ekilme-
si gerektigine inaniyoruz. Bizim calismamizda
%45 hastada ek travma mevcuttu. Ek travmasi
olan hastalarin travmalarinin siddetine ve ha-
yati onemine gore degerlendirdigimizde toraks
tomografisi ¢ekilmesinin % 8,6 hastada tibben
gerekli oldugunu bulduk. Ek travmali hastalarin
% 57,3 Uine ise adli nedenlerle toraks tomografi-
si cekildigini tespit ettik.

Omert ve ark. 2001 de yaptiklari prospektif bir
calismada toraks travmali hastalarda patolojile-
ri saptamada toraks tomografisinin direk gra-
fiden Ustlin olduklarini bulmuslar fakat bu du-
rum sadece %5 hastanin tedavi protokoliinde
degisiklige yol agmistir (14). Bu durum da direk

grafide tespit edilemeyip de toraks tomografi-
sinde tespit edilen patolojilerin klinikte tedavi
protokolleri acisindan ¢ok az bir kisminda degi-
siklige yol actigini gostermektedir.

Yazkan ve ark. 2012 yihinda 83 hastayi basvuru
esnasinda direk grafi ve toraks tomografisi ile
degerlendirmis ve kot fraktlrlerinin tanisinin
konmasinda tomografiyi daha Ustiin bulmus-
lardir. Bu nedenle toraks tomografisini oncelikli
tetkik olarak onermislerdir(15). Direk grafiler-
de tespit edilemeyip de toraks tomografisinde
tespit edilen kof frakturlerinin ¢ok yiksek bir
kisminin tedavi yaklasimlarinda énemli bir de-
gisiklige yol agmamasi nedeniyle biz bu goruse
katilmamaktayiz.

El Wakaael ve ark. yaptiklari 100 vakalik retros-
pektif calisma sonucunda pnémotoraks ve akci-
ger laserasyonlarinin tespitinde toraks tomog-
rafisinin direk akciger grafisinden daha duyarli
oldugunu tespit etmelerine ragmen yine de ilk
tercih olarak direk grafi cekilmesini 6nermekte-
dirler (16).

Serin ve ark. kot frakttrleri ile pnédmotoraks ge-
lismesi arasindaki korelasyona baktiklari 280
vakalik retrospektif calismalarinda deplase kot
frakturlerinde pnomotoraks gelisme oranini
%S57,6 non-deplase kot fraktiirlerinde ise bu ora-
ni %20 olarak bulmuslardir. Yine ayni calismada
ust kotlardaki fraktiirler sonucu pnémotoraks
gelisme orani %79 iken alt kotlardaki fraktirler
sonucu bu oran %4'lere gerilemektedir (17). Biz
de toraks travmali hastalarda dncelikle direk ak-
ciger grafisi cekilmesini ve bu ¢alismada oldugu
gibi tespit edilecek kot frakturl gibi patolojilere
ve klinige gore toraks tomografisi ¢ekilip ¢ekil-
memesine karar verilmesi gerektigine inanmak-
tayiz. Ornegin bu calismada oldugu gibi direk
grafide tespit edilecek st kotlardaki fraktiirler-
de pnomotoraks varhdi acisindan dikkatli olun-
mal ve direk grafide stuphelenilmesi halinde
toraks tomografisi cekilmelidir.

Istk ve ark. yaptig arastirma; hastalarin her bir
toraks tomografisinde direk grafiye gore 500
kat daha fazla radyosyona maruz kaldigini gos-
termektedir (18). Saffet ve ark. yaptigi bir ma-
liyet analizinde ise toraks tomografisinin direk
grafiye gore 80-100 kat pahali oldugu goril-
mektedir (19). Her iki calismada toraks tomog-
rafisinin hem radyasyon maruziyeti agisindan



yuksek hem de daha maliyetli oldugunu goster-
mektedir. Dolayisiyla maliyet ve maruz kalinan
radyasyon miktari g6z 6niine alindiginda toraks
tomografisi isterken ¢ok daha fazla disiinmek
gerekmektedir.

Acil servis hekimleriyle yapilan gorismelerde
toraks travmalarinda toraks tomografisinin ilk
tercih olarak kullanilmasinin en énemli neden-
leri; bu alanda bir algoritmanin olusmamis ol-
masi, hekimlerin toraks travmali hastaya yaki-
simdaki bilgi eksiklikleri ve hukuki acidan toraks
tomografisinin kendilerine daha fazla glivence
saglayacagina inanmalari olarak gérulmustar.

Galismamizin retrospektif olmasi ve tim hasta-
lara direk akciger grafisi ¢cekilmemis olmasi ca-
hsmamizin kisithliklari olarak degerlendirilebilir.
Acil servise basvuran toraks travmali hastalarin
oncelikli gorintiileme yontemleri agisindan bir
algoritme olusturabilmek acisindan yapilacak
prospektif calismalara ihtiya¢ oldugu kanaatin-
deyiz.

Bu calismanin sonuclari; toraks travmasi nede-
niyle hastanemiz acil servisinde degerlendiri-
len toraks travmali olgularin %93,7’sinde to-
raks tomografisinin gereksiz sekilde istendigini
gostermektedir. Bu durum hem hastalarin ¢cok
yuksek oranda radyasyona maruz kalmalarina
yol agmakta hem de maliyeti oldukca yulkselt-
mektedir. Bu nedenlerden dolayr durumun du-
zeltilmesi gerektigini disunlyoruz.

Son yillarda tomografi kullaniminda artan bir
egilim olsa da biz 6zellikle hemodinamik agcidan
stabil hastalarda direkt grafinin ilk tercih olma-
sini Oneriyoruz. Gereksiz toraks bt ¢cekilmesinin
Oonune gecebilmek icin dncelikle acil serviste
calisan hekimlerin toraks travmali hastaya yak-
lasim hususunda egitilmeleri gerektigini ve bu
konuda dahaiileri calismalarin gerekli oldugunu
dusinuyoruz. Calismamiz bu konuda isik tuta-
bilir.
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OZET

AMAGC: Calismamizda, radyoaktif iyot (RAI) tedavisi alan diferan-
siye tiroid kanserli (DTK) hastalarda tiroglobulin (Tg) ile tedavi
sonrasi tim viicut tarama (TVT) sintigrafisinin rezidi ve/veya
metastaz saptamada dnemleri karsilastirilmistir.

GEREC VE YONTEM: Total ya da totale yakin tiroidektomi cerra-
hisi geciren, DTK tanisi alan ve RAI ablasyon tedavisi verilen has-
talarin dosyalari retrospektif olarak incelendi. Hastalara RAI te-
davisi 6ncesi L-Tiroksin tedavisi kesilip, 14 giin iyottan fakir diyet
verilerek tedavi dncesinde serum TSH seviyesinin 30 IU/ml'den
yuksek olmasi saglandi. Tedavi dncesi serum tiroid stimilan
hormon (TSH), Tg, tiroglobulin antikoru (Anti-Tg) degerlerine
bakildi. Hastalara 50-250 mCi (ortalama 135 mCi) arahiginda RAI
tedavisi verildi. Tedavinin 7. gliniinde TVT yapildi.

BULGULAR: Toplam incelenen 483 hastadan tedavi 6ncesi TSH
>30 1U/ml olan 431 hasta calismaya dahil edildi. TVT (+) olan
373 hastanin 243'lUnde Tg (+) olarak bulundu. 373 hastanin
28'inde uzak metastaz tespit edildi. TVT (-) 58 hastanin 13'Uinde
Tg (+) olarak bulundu. PET/BT'de bu 13 hastanin 2'sinde uzak
metastaz gozlendi. 431 hastanin 107'sinde (% 24) TVT (+) olma-
sina ragmen serum Tg seviyesi gercek negatif olarak (Tg <2 ng/
ml ve AntiTg <100 U/ml) tespit edilmistir. Bu hastalardan birin-
de uzak metastaz saptanirken, diger hastalarda rezidi ve/veya
servikal lenfatik metastaz mevcuttu.

SONUC: Bulgularimiz DTK'inde Tg 6l¢limiiniin rezidi doku ve/
veya servikal lenfatik metastazini ortaya koymada yetersizligini
gostermektedir. TVT'nin 6zellikle boyun bélgesindeki rezidii ve/
veya lenfatik metastazlari tespit ve lokalize etmede tamamlayici
roli oldugunu disinmekteyiz.
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ABSTRACT

OBJECTIVE: In our study, we compare the importance of thy-
roglobulin (Tg) and post-treatment whole body scanning (WBS)
scintigraphy in detecting residual and/or metastasis in patients
with differentiated thyroid cancer (DTC) receiving radioactive
iodine (RAI) treatment.

MATERIAL AND METHODS: The files of the patients who un-
derwent total or near-total thyroidectomy surgery, who were
diagnosed with DTC and subsequently received RAI ablation,
were retrospectively reviewed. L-Thyroxine treatment was dis-
continued to the patients before the RAI treatment and an io-
dine-poor diet was given to them for 14 days. Serum TSH level
was ensured to be higher than 30 IU / ml before treatment. Se-
rum TSH, Tg, and thyroglobulin antibody (Anti-Tg) values were
measured before ablation therapy. RAI treatment was given to
the patients in the range of 50-250 mCi (mean 135 mCi). WBS
was performed on the 7th day of the treatment.

RESULTS: Of the 483 patients examined in total, 431 patients
with TSH> 30 IU / ml before treatment were included in the
study. It was seen as Tg (+) in 243 of 373 patients with WBS (+),
and distant metastasis was detected in 28 of these patients. In
13 of 58 patients with WBS (-), it was evaluated as Tg (+). Alt-
hough 107 (24%) of 431 patients had WBS (+), serum Tg level
was found to be true negative (Tg <2 ng/ml and AntiTg <100 U/
ml). Distant metastasis was detected in one of these patients,
while other patients had residual and / or cervical lymphatic
metastasis.

CONCLUSIONS: Our findings show that Tg measurement is in-
sufficient to reveal residual tissue and / or cervical lymphatic
metastasis in patients with DTC. This study suggests that WBS
has a complementary role in detecting and localizing residual
and / or lymphatic metastases, especially in the neck area.

KEYWORDS:Differentiated thyroid cancer, Thyroglobulin, Who-
le body scanning
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GiRiS

Tiroid kanserleri tim endokrin kanserlerinin
yaklasik %90in1 olusturmasina karsin kansere
bagli 6limlerin %0,4'tinden sorumludur. Dife-
ransiye tiroid kanserlerinden (DTK) papiller ve
folikliler kanserler tiroidin folikiler hiicrelerin-
den gelisirler ve radyoiyot tutma yetenegine
sahiptirler. Papiller karsinoma en sik rastlanilan

tiroid malignitesidir (tum tiroid kanserlerinin
%50-80') (1 - 3).

Total tiroidektomi ve radyoaktif iyot (RAI) te-
davisine mikemmel yanit alinmasina karsin
RAI tutmayan tiimor tiplerinde radyoterapi ve
kemoterapi gibi alternatif tedavi yontemleri
de etkisiz kalmaktadir. Tedavi sonrasi takipte
kullanilan tim vicut tarama (TVT) ve serum
tiroglobulin (Tg) olcimu ile rezidi timor ve
metastatik odaklarin  timinin saptanmasi
muimkiin olmamaktadir. Ozellikle RAI tutmayan
timor tiplerinde standart takip yontemlerinin
yani sira boyun ultrasonografisi, Tc 99m sesta-
mibi, Tc 99m Tetrafosmin ve Talyum-201 gibi
alternatif radyofarmasotikler ile yapilan tim
vicut taramalari onem kazanmaktadir (4). Son
yillarda ayni hasta grubunun takibinde flor-18
florodeoksiglikoz (F-18 FDG) pozitron emisyon
tomografi/bilgisayarli tomografi (PET/BT)'nin
bu ajanlardan ustiin olduguna dair raporlar ya-
yinlanmaktadir (5 - 7).

Hastaligin takibinde vazgecilmeyen iki yontem;
TVT ile Tg olcumuddr. TSH dizeyi yiksek iken
bakilan Tg olcimu (stimile Tg) ile TVT'nin ise
nuks ve/veya metastaz odaginin tespiti ve loka-
lizasyonunu gosterme agisindan degerli bulun-
maktadir.

Bu calismada, RAI tedavisi alan DTK hastalarinda
tiroglobulin (Tg) dlzeyi ile tedavi sonrasi tim
vicut tarama (TVT) sintigrafisinin rezidi doku
ve / veya metastazlari tespit etmedeki 6nemleri
arastirilmistir.

GEREC VE YONTEM

Total ya da totale yakin tiroidektomi cerrahisi
geciren DTK tanisi alan Mayis 2008 - Eylil 2011
tarihleri arasinda RAI ablasyon tedavisi verilen
hastalar calismaya dahil edildi. Tum hastalarda
RAI tedavisinden 30 giin énce L-Tiroksin teda-
visi kesilip, 14 guin iyottan fakir diyet verilmisti.

Boylece RAI tedavisi 6ncesinde hastalarda Te-
davi dncesi serum tiroid stimUlan hormon (TSH)
seviyesi 30 IU/ml'den yuksek olmasi sagland.
TSH seviyesi bu degerden disuk olan, L-Tirok-
sin tedavisini 30 giin kesmeyen ve 14 gun iyot-
tan fakir diyet yapmayan hastalar ile tek tarafli
lobektomi cerrahisi geciren hastalar calismaya
dahil edilmedi. Bu kriterlere uyan hastalar ardi-
sik olarak ¢alismaya dahil edildi.

Her hastada ablasyon tedavisi 6ncesi serum
TSH, tiroglobulin (Tg), tiroglobulin antikoru
(Anti-Tg) degerlerine bakildi. Bu degerler, Be-
ckman marka kit kullanilarak Beckman Coulter
Unicel DXI800 cihazinda paramanyetik partikul-
i kemiliminesans immun yontemle dlculda.
Hastalara 50-250 mCi (ortalama 135 mCi) ara-
liginda RAI tedavisi verildi. Tedavinin 7. giiniin-
de TVT yapildi. TVT icin E.CAM Siemens gama
kamerada yuksek enerjili paralel hole kolimator
kullanilarak 1024x512 matrikste, 15 cm/dakika
hizinda yapildi. Boyun bdlgesine ve stpheli go-
rulen alanlara ek goruntuler alindi. TVT en az 2
nukleer tip uzmani tarafindan Tg diizeyleri bi-
linmeden yorumlandi. TVT'nin yorumlanmasi
tedavi sonrasi taramada tiroid bezi yataginda
izlenen RAI tutulumu rezidu tiroid dokusu, ti-
roid yatagi disinda boyunda izlenen tutulumlar
servikal lenf nodu metastazi olarak degerlen-
dirildi. Sintigrafik olarak saptanan tutulumlar
ultrasonografik ve/veya radyolojik modaliteler
ve gereklilik halinde histopatolojik inceleme ile
verifiye edildi.

Tg diizeyinin <2 ng/ml olmasi ve Anti-Tg diize-
yinin <100 1U/ml olmasi (TSH-stimdle iken) Tg
(-) olarak kabul edildi. Anti-Tg diizeyi ne olursa
olsun Tg diizeyinin >2 ng/ml Tg (+) olarak kabul
edildi (8).

Etik Kurul

Bu retrospektif calisma icin Selcuk Universitesi
Meram Tip Fakiiltesi Etik Kurulu'ndan onay alin-
mistir (2009/065).

BULGULAR

Calismada toplam 483 hasta incelenmistir (Or-
talama yas 47.4 £14.37 yas, 80 erkek, 403 ka-
din). RAI tedavi 6ncesi TSH <30 IU/ml olan 52
hasta calisma disinda birakildi. Toplam 431 has-
ta calismaya dahil edildi. RAI tedavisi verilecek



olan 431 hastadan 402'sinde papiller karsinom,
15'inde foliktler karsinom, 11'inde hurtle hiic-
reli karsinom, 2'sinde mikst hiicreli karsinom ve
1'inde anaplastik karsinom saptandi. 131 hasta-
da ise tumor mikrokarsinom tipindeydi. Hasta-
larin demografik 6zellikleri sunulmistur (Tablo
1).

Tablo 1: Hastalarin demografik verileri

N %

Cinsiyet

Erkek 73 5,9

Kadin 358 94,1
Yas

65 yas alti 42 9,7

65 yas ve usti 389 90,3
Cerrahi Tipi

Total tiroidektomi 373 86,5

Totale yakin tiroidektomi 58 13,5
Diferansiye Tiroid Kanseri Tiri

Papiller 402 93,3

Follikiler 15 3,5

Hurtle hiicreli 11 2,6

Mikst hiicreli 2 0,4

Anaplastik 1 0,2
Timor Boyutu

1 cm’den kiuguk 131 69,6

1 cm’den buyik 300 30,4

Calismamizda 431 hastanin 373'Gnde (% 87)
TVT (+) olarak bulunmustur. Hastalarin blyulk
bir bolimiinde TVT rezidi ve/veya metastaz
saptamada fayda saglamistir. TVT (-) olan 58
(%13) hastanin 13’Unde Tg (+) olarak degerlen-
dirildi. Bu 13 hastanin 2'sinde PET/BT'de uzak
metastaz izlendi.

431 hastanin 107'sinde (% 24) TVT'de rezidu ti-
roid doku ve/veya metastaz olmasina ragmen
serum Tg seviyesi gercek (-) olarak (Tg <2 ng/ml
ve Anti-Tg <100 U/ml) tespit edilmistir. TVT (+)
ve Tg (+) olan 243 hastanin 28'inde uzak metas-
taz saptandi. Bu metastazlarin 18'i akcigerde, 5'i
mediastinal lenf nodlarinda, 1'i kemikte, 4'U ise
akciger ve kemikteydi. TVT (-) ve Tg (+) olan 13
hastanin 2'sinde PET/BT ile metastaz (akciger ve
karaciger) saptandi. TVT (+) olan, Tg (-), Anti-Tg
(+) olan 23 hastanin hi¢birinde metastaz tespit
edilmedi (Sekil 1).

431 hasta

Tiim viicut sintigrafisi(-) (58) Tim viicut sintigrafisi(+)(373)

VAN VAN

Te (+)(13) Tg (-)(45) Tg (+)(243) Tg (-)(130)

| TGab(-)(107) | ‘ TGab (+)(23) |

Sekil1: Diferansiye tiroid kanserli 431 hastanin tiim viicut tarama ayrin-
tilari ve hastalara ait veriler

[ rea e | | tabie | | wetastaes |
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Farkli klinik durumlardaki hastalarin gortntuleri
sunulmustur (Resim 1, 2, 3).

Resim 1: 73 yasinda tiroid papiller ca tanili kadin hasta. 100 mCi I-131
tedavisi sonrasi 7. giin yapilan tim viicut taramada boyunda I-131 tutu-
lumu izlenmektedir. TSH:73 IU/ml, Tg: 0,81 ng/ml, TgAb:<0,9 IU/ml

Resim 2: 56 yasinda tiroid papiller ca tanili kadin hasta. 100 mCi I-131
tedavisi sonrasi 7. guin yapilan tiim viicut taramada patolojik I-131 tutu-
lumu izlenmedi. TSH: 45 IU/ml, Tg: 67 ng/ml, TgAb: <10 1U/ml

Resim 3: 58 yasinda tiroid papiller ca (intermediate grade) tanili erkek
hasta. 200 mCi I-131 tedavisi sonrasi boyunda, mediastende, her iki he-
mitoraksta patolojik artmis I-131 tutulumlari izlenmektedir. Hastanin
toraks BT'sinde her iki akcigerde ¢ok sayida noddiler lezyon izlenmekte-
dir. TSH: 38 IU/ml, Tg:>300 ng/ml, TgAb:<20 1U/ml

TARTISMA

DTK hastalarin biyuk kismi cerrahi tedavi ve
akabinde RAI tedavisi sonrasinda miikemmel
prognoz gostermektedir. DTK hastalarinda ru-
tin takipte TVT ve Tg ol¢umleri, boyun ultra-
sonografisi ile bazi 6zel durumlarda (Tg (+) ve
TVT (-) hastalarda) PET/BT kullaniimaktadir. Bu
calismada DTK takibinde kullanilan Tg degerleri
ile TVT'nin rezidii doku ya da metastazlari tespit
etmedeki 6nemleri incelenmistir.

Calismamizda 431 hastanin 373'Unde (% 87)
TVT (+) olmasi nedeniyle hastalarin buyuk bir
bolimiinde TVT odak saptamistir. Calismamiza
benzer sekilde Park ve ark. c¢alismasinda 824
hastanin 752'sinde (% 91) TVT (+) olarak saptan-
mistir (9).
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Calismamizda, 431 hastanin 107’sinde (%24)
TVTde rezidi doku ve/veya servikal lenfatik
metastaz olmasina ragmen serum Tg seviyesi
gercek (-) olarak (Tg<2 ng/ml ve Anti-Tg<100
U/ml) tespit edilmistir. Park ve arkadaslarinin
824 hasta grubunda yaptigi ¢calismada da buna
yakin bir sonug (%28,9) elde edilmistir (9). Shi-
nohara ve ark!larinin 298 hasta grubunda yap-
t1g1 calismada %16 hastada Tg (-) grupta TVT'de
uzak metastaz veya rezidu doku tespit edilmis-
tir (10). Calismamizda gercek Tg (-), TVT (+) 107
hastanin sadece birinde (%0,9) uzak metastaz
tespit edilirken, diger hastalarda boyunda rezi-
di ya da servikal lenfatik metastazi temsil eden
tutulumlar mevcuttu. Park ve ark!larinin calis-
masinda uzak metastaz saptama orani %6,3
olarak bulunmustur (9). Ancak Park ve ark!lari-
nin calismasinda servikal lenf nodu metastazi
olan hastalar da uzak metastaz olarak degerlen-
dirilmistir.

Tg (+) ve TVT (+) 243 hastanin 28'inde (% 12)
uzak metastaz tespit edilmistir. Park ve ark.
yaptigi calismada ise bu oran % 39 olarak tes-
pit edilmistir (9). Ayni calismada Tg (-), TVT (+)
hastalar ile Tg (+), TVT (+) hastalar arasinda uzak
metastaz acisindan istatiksel olarak anlamli fark
tespit edilmistir (9).

Calismamizda hastalarin % 3'Unde Tg (+) iken
TVT (-) olarak degerlendirilmistir. Yapilan bir ¢a-
lismada, tiroidektomi ve RAI ablasyon tedavileri
alan hastalarin neredeyse dortte biride TVT'de
fokal tutulum olmaksizin Tg (+)'ligi gortilmastur
(9). Ancak baska calismalarda bu gruptaki has-
talarinin %30-50'sinde spontan veya RAI ablas-
yon tedavisine yanit olarak takiplerdeki Tg de-
gerinin azaldigi bildirilmektedir (11, 12).

Serum Tg duzeyi, Tg sentezleyen hiicre sayisina
ve sitolojik farkhlasma derecesine baghdir (13).

Tg sentezi ve iyot tutulumu, DTK'lerinde birbi-
rinden bagimsiz olaylardir (13) Onkolojik trans-
formasyon gecirmis hticrelerde NIS transkripsi-
yonu dusuktur veya yoktur (14). Papiller tiroid
kanserlerinde degisik diizeyde de olsa NIS eks-
presyonu mevcuttur (15). iyot konsantre etme
yetenedi kaybolmus bazi tiroid kanserlerinde
NIS mRNA varligi saptanamamistir (16). Bazi ti-
roid tumorlerinde disuk Tg icerigi veya dusuk
iyodinizasyon gosterilmistir (17 - 19).

Boyle vakalarda radyoiyot tutulumu duisik olup
timorde tutulan iyod, iyodid veya monoiyodo-
tirozin seklinde olmaktadir (20). Serum Tg du-
zeyi artmis tiroid karsinomu olgularinin bazila-
rinda tiroid foliklllerinde Tg saptanmamistir. Bu
Tg'nin foliklil depolarina girmeden dogrudan
seruma verildigini disindirmektedir. Serum
Tg diizeyinin 1000 ng/ml'den yiksek oldugu
olmasi yontem sirasinda yakalama antikorunun
baglama kapasitesini asarak yanhslikla dusik
Tg Olclimiine neden olabilir (hook etki). Anti-Tg
varhgi ve immiunolojik olarak inaktif Tg varlig
diger olasi yanlis negatif Tg nedenleri arasinda
sayilabilir (13). Calismamizda, TVT (+) ve Tg (+)
olan 243 hastanin 28'inde uzak metastaz sap-
tanmistir.

Geri kalan hastalarda boyunda rezidu tiroid
dokusu veya servikal lenf nodu metastazi ile
uyumlu olabilecek aktivite tutulumu mevcut-
tur. Bu durum Tg (+) izah eder. Bunun yaninda,
Tg (-) ve Anti-Tg (-) ve TVT (+) olan 107 hastanin
106'sinda boyun bdlgesinde radyoiyot tutulu-
munun bulunmasi Tg 6l¢ciiminun rezidi doku
ya da servikal lenf nodu metastazini ortaya
koymada vyetersizligini gostermektedir. DTK'li
hastalarda bakilan Tg diizeyleri rezidii doku ya
da metastazlan tespit etmede 6nemli bir role
sahip olmasina karsin lezyonlarin yerinin goste-
rilmesinde TVT 6nemli bir yere sahiptir. Bunun
yaninda rezidi doku ya da metastaz bulun-
masina ragmen c¢alisma populasyonumuzun
yaklasik %23’Unde (107 hastada) Tg (-) oldugu
gOrulmustir. TVT(-) olan 58 hastanin 13’Unde
Tg (+)'liginin ortaya ¢cikmis olmasi da calisma-
nin dnemli sonuclarindan biridir. Sonug olarak
DTK'de rezidli ve metastaz tespitinde TVT ile Tg
sonuglari birlikte degerlendirilmelidir.
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OZET

AMAC: Kardiyak operasyonlar sonrasinda gelisen aritmiler
mortalite ve morbidite ile sonuglanabilir. Koroner arter baypas
greftleme (KABG) operasyonu sonrasinda atriyal fibrilasyon (AF)
en sik gorilen kardiyak aritmilerdendir. Santral vendz basing
(SVB) sag atriyum ve sag ventrikil basinglari ile iliskili bir para-
metredir. Calismamizda amacimiz sag atriyum gerginligine ne-
den olabilecek SVB yiiksekliginin KABG operasyonu sonrasinda
AF gelismesi Uzerine etkisinin arastiriimasidir.

GEREG VE YONTEM: Ocak 2010 - Haziran 2020 yillari arasinda
klinigimizde KABG operasyonu yapilan 278 hastanin verileri
retrospektif olarak incelendi. KABG operasyonu sonrasinda AF
gelisen ve AF gelismeyen hastalar iki gruba ayrildi ve demogra-
fik ozellikleri, eslik eden hastaliklari, kan tetkikleri ve operasyon
sonrasl ilk 24 saatteki ortalama SVB degerleri karsilastiridi.

BULGULAR: KABG operasyonu sonrasinda AF gelisen 31 hasta
ile AF gelismeyen 247 hastanin karsilastirilmasinda demografik
ozelliklerinden yas (p=0,091), cinsiyet (p=0,595), boy (p=0,368)
ve kilonun (p=0,078) iki grupta benzer oldugu goérildu. Eslik
eden risk faktorleri ve Euroskorlari iki grup arasinda benzer iken
sigara kullaniminin AF gelismeyen grupta anlaml olarak daha
yuksek oranda oldugu saptandi (p=0,033). Kan tetkiklerinde
fibrinojen seviyesi (p=0,013), brain natriliretik peptit seviyesi
(p=0,037) AF gelisen grupta anlaml olarak ylksek saptanirken
trombosit sayisi (p=0,045) AF gelismeyen grupta anlamli olarak
yuksek saptandi. KABG operasyonu sonrasinda AF gelisen grup-
ta 6l¢lilen SVB degerleri AF gelismeyen Grubun SVB degerlerin-
den anlamli olarak yiiksek saptandi (p=0,008).

SONUC: KABG operasyonu sonrasinda sag atriyum basincini
gosteren SVB degerinin ylksek saptanmasinin AF gelisiminde
etkili oldugu gorildi. Yogun bakim initesinde KABG operas-
yonu sonrasi SVB takibinin yapilmasi ve uygun seviyelerde tu-
tulmasinin gelisebilecek AF ihtimalini azaltacagi goériisiindeyiz.

ANAHTAR KELIMELER: Koroner, Atriyal, Fibrilasyon, Santral,
Basing
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ABSTRACT

OBJECTIVE: Arrhythmias that develop after cardiac operations
may result in mortality and morbidity. Atrial fibrillation (AF) is
one of the most common cardiac arrhythmias after coronary ar-
tery bypass grafting (CABG) operation. Central venous pressure
(CVP) is a parameter related to the right atrial and right ventri-
cular pressures. In our study, we aim/ed to investigate the effect
of CVP elevation that may cause right atrial tension on the de-
velopment of AF after CABG operation.

MATERIAL AND METHODS: Data of 278 patients who un-
derwent CABG operation in our clinic between January 2010
and June 2020 were retrospectively analyzed. Patients who
developed and did not develop AF after CABG operation were
divided into two groups and their demographic characteristics,
accompanying diseases, blood tests and mean CVP values in
the first 24 hours after the operation were compared.

RESULTS: When the data obtained from 31 patients who de-
veloped AF after CABG operation and 247 patients who did
not develop AF were compared, demographic characteristics
of age (p = 0.091), gender (p = 0.595), height (p = 0.368) and
weight (p=0.078) were found to be similar in the two groups.
While accompanying risk factors and Euro scores were similar
between the two groups, smoking was found to be significant-
ly higher in the group without AF (p = 0.033). In blood tests,
fibrinogen level (p = 0.013) and brain natriuretic peptide level
(p = 0.037) were found to be significantly higher in the AF-de-
veloping group, while the thrombocyte count (p = 0.045) was
found to be significantly higher in the group without AF. CVP
values measured in the group developing AF after CABG opera-
tion were found to be significantly higher than the CVP values
of the group without AF (p = 0.008).

CONCLUSIONS: It was observed that the high CVP value indi-
cating the right atrial pressure after the CABG operation was
effective in the development of AF. We think that CVP follow-up
after CABG operation in the intensive care unit and keeping it
at appropriate levels will reduce the possibility of AF that may
develop.

KEYWORDS: Coronary, Atrial, Fibrillation, Central, Pressure

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiltesi, Kalp Damar Cerrahisi Ana Bilim Dali

E-mail: fhm_can@hotmail.com

Orcid No (Sirasiyla) : 0000-0003-3902-9831, 0000-0001-8414-3751, 0000-0003-0918-5032, 0000-0002-9086-515X



70

GiRiS

Atriyal fibrilasyon (AF) atriyumlarin anormal
depolarizasyonu sonrasinda gorulen bir sup-
raventrikuler aritmidir. Koroner arter baypas
greftleme (KABG) operasyonlari sonrasinda en

sik gorulen aritmi olmasinin yani sira mortalite
ve felg riskini artirmaktadir (1, 2).

Santral ven6z basing (SVB) olciimi KABG ope-
rasyonlari sirasinda ve sonrasinda kolaylikla uy-
gulanabilen yaygin kullanilan bir parametredir
(3, 4). SVB 6lcimunin sag ventrikiil end-dias-
tolik basinglari ve sol ventrikil fonksiyonlari ile
iliskisi sik arastirilmis olsa da postoperatif erken
donem Uzerine etkisi netlesmemistir (4, 5).

KABG operasyonu sonrasinda AF gelisimi %5-
40 oranlarinda bildirilmistir ancak patofizyolo-
jisi halen belirgin degildir. Oksidatif stres, siste-
mik inflamatuar yanit, asir katekolamin Gretimi,
otonomik degisiklikler gibi etkenlerin Gizerinde
durulmustur ancak KABG operasyonu sonrasin-
da AF gelisimi multifaktoriyeldir (6, 7).

Galismamizda amacimiz sag atriyum ve sag
ventrikdl basinglari ile ilgili bilgi saglayan SVB
Olciminun KABG operasyonu sonrasindaki AF
gelismesi Uzerine etkisinin arastirilmasidir.

GEREC VE YONTEM

Klinigimizde Ocak 2010 - Haziran 2020 tarihleri
arasinda on-pump KABG operasyonu yapilan
278 hasta calismaya dahil edildi. Hastalar KABG
operasyonu sonrasi ilk 48 saatte AF gelisen 31
hastanin bulundugu ve operasyon sonrasinda
AF gelismeyen 247 hastanin bulundugdu iki gru-
ba ayrld.

Minimal invaziv yontemlerle veya off-pump
KABG operasyonu yapilan hastalar, operasyon
oncesinde AF tanisi olan hastalar, ciddi pulmo-
ner hipertansiyon gibi SVB 6lcimiini etkileyen
hastaligi olan hastalar, glomertler filtrasyon
orani <30 mL/dk altinda olan bébrek yetmezlikli
hastalar, >7 mcg/kg/dk dozundan daha yuksek
dozda dopamin ve dobutamin gibi vasoaktif
medikal tedavi ihtiyaci olan hastalar, 24 saatte
400 mg’'dan daha yiksek dozda furosemid ihti-
yaci olan hastalar calisma disinda tutuldu.

Hastalarin demografik ozellikleri ve kan tetkik
sonuclari hasta dosyalarindan retrospektif ola-

rak kayit altina alindi. Hastalarin SVB ol¢timleri
operasyon oncesinde juguler venden yerlesti-
rilen Gc¢ limenli kateter yoluyla 6lculdi. Hasta-
larin KABG operasyonu sonrasinda ilk 24 saat-
teki ortalama SVB degerleri ve hasta 6zellikleri
karsilastirildi. KABG operasyonu sonrasinda SVB
Olcumleri her iki saatte bir, ilk 48 saat boyunca
tekrarlandi. AF tanisi devamli monitorize has-
tada en az 3 derivasyonlu elektrokardiyogram
kullanilarak konuldu. Hemodinamik dengenin
saglanmasi amaciyla SVB hedef diizeyi astigin-
da furosemid ile ditrez saglandi. Ortalama ar-
teriyal basing 60 mmHg Uzerinde olacak sekil-
de inotropik destekler gerekli olan hastalarda
baslandi ve ortalama arteriyal basin¢ 60 mmHg
Uzerinde tutuldu.

Etik Kurul

GCalisma Helsinki Bildirgesi dogrultusunda ya-
pilmistir ve calisma icin gerekli etik kurul onayi
Afyonkarahisar Saglk Bilimleri Universitesi Gi-
risimsel Olmayan Klinik Arastirmalar Etik Kuru-
lundan alinmistir (05.02.2021/ 2011-KAEK-2) ve
hasta onam formuna gerek bulunmamaktadir.

istatistiksel Analiz

istatistiksel analiz, IBM SPSS sirim 21,0 yazili-
mi (IBM Corp., Armonk, NY, ABD) kullanilarak
yapildi. Strekli degiskenler ortalama + standart
sapma (SD) ve ortanca (min-maks), kategorik
degiskenler ise sayi ve siklik olarak ifade edildi.

Yapilan istatistik analizi sonrasinda iki grup ara-
sindaki p degerinin 0,05 in altinda olmasi ista-
tistiksel olarak anlamli kabul edildi.

BULGULAR

KABG operasyonu sonrasinda AF gelisen has-
talarin yas ortalamalari 64 = 10 yil iken AF ge-
lismeyen hastalarin yas ortalamasi 61 £ 10 yil
idi ve iki grup arasinda anlamh fark saptan-
madi (p=0,091). KABG operasyonu sonrasin-
da AF gelisen hastalarin 22'si (%71) erkek iken
AF gelismeyen hastalarin 187'si (%75,7) erkek
idi ve iki grup arasinda anlamli fark saptanma-
di (p=0,565). KABG operasyonu sonrasinda AF
gelisen ve gelismeyen hastalarin boy (sirasiyla
163+ 10 cmve 165 + 11 cm, p=0,368) ve kilola-
rn (sirastyla 71 = 8,9 kg ve 73 £ 9,8 kg, p=0,078)
arasinda istatistiksel olarak anlaml farkhlk sap-
tanmadi (Tablo 1).



Tablo 1: Hastalarin demografik 6zelliklerinin KABG operasyonu
sonrasinda AF gelisen ve gelismeyen gruplar arasindaki karsi-
lastinlmasi

Ol KABG operasyonu sonrasinda ~ KABG operasyonu sonrasinda AF

AF gelisen hastalar (n=31) gelismeyen hastalar (n=247)
Yas (yil) 64£10 61£10 0.091
Erkek cinsiyet 22(71%) 187 (%75.7) 0.565
Boy (cm) 163£10 165+11 0.368
Kilo (kg) 71:89 7398 0.078

AF: Atrial fibrilasyon, KABG: koroner arter baypas greftleme

KABG operasyonu sonrasinda AF gelisen has-
talardan besi (%16,1) diyabetes mellitus tanih
iken AF gelismeyen hastalarin 32'si (%13) diya-
betes mellitus idi (p=0,625). KABG operasyo-
nu sonrasinda AF gelisen hastalardan 12'sinde
(%38,7) eslik eden hipertansiyon mevcutken
AF gelismeyen hastalarin 121’inde (%49) hiper-
tansiyon mevcuttu (p=0,245). KABG operasyo-
nu sonrasinda AF gelisen hastalardan 12'sinde
(%38,7) eslik eden akciger hastaligi varken AF
gelismeyen hastalardan 130’unda (%53) eslik
eden akciger hastaligi mevcuttu (p=0,133).

KABG operasyonu sonrasinda AF gelisen has-
talardan dordiinde (%12,9) kronik bobrek yet-
mezligi saptanirken AF gelismeyen hastalarin
54'Unde (%21,9) kronik bobrek yetmezligi sap-
tandi (p=0,248). KABG operasyonu sonrasinda
AF gelisen hastalardan dordiinde (%12,9) peri-
ferik arter hastaligi mevcutken AF gelismeyen
hastalarin 35'inde (%14,2) periferik arter hasta-
hgi mevcuttu (p=0,848). KABG operasyonu son-
rasinda AF gelisen hastalarin hicbirinde daha
onceden gecirilmis serebrovaskuler hastalik oy-
ks saptanmazken AF gelismeyen hastalarin
22'sinde (%8,9) gecirilmis serebrovaskdiler has-
talik tespit edildi (p=0,084).

Operasyon sonrasinda AF gelisen hastalardan

her iki grup arasinda istatistiksel olarak anlaml
bir fark saptandi (p=0,033). Her iki grup arasin-
da Euroskor karsilastirilmasinda anlamh farklilik
saptanmadi (p=0,471).

Hastalarin kan tetkiklerinin analizinde KABG
operasyonu sonrasinda AF gelisen hastalarin
hemoglobin degerleri (13,1+2,8 g/dL ) AF ge-
lismeyen hastalarin hemoglobin degerlerine
gore (14,5+1,5 g/dL) dusik saptansa da ista-
tistiksel olarak fark izlenmedi (p=0,349). Trom-
bosit degerleri ise iki grup arasinda istatistiksel
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olarak farkli saptandi ve AF gelismeyen grupta
daha yuksekti (AF gelisen grupta 203+70 10A3/
uL ve AF gelismeyen grupta 232+81 10A3/pL,
p=0,045). Kirmizi kan hiicresi dagilim hacmi
(p=0,754) ve beyaz kiire sayilari (p=0,373) ise iki
grup arasinda farkh degildi. KABG operasyonu
sonrasinda AF gelisen hastalarin kreatin deger-
leri ortalamasi 0,9 mg/dL (dagilim 0,7-1,3 mg/
dL) iken AF gelismeyen hastalarin kreatin de-
geri ortalamasi 1,1 mg/dL (dagilim 0,7-1,4 mg/
dL) idi ve iki grup arasinda istatistiksel olarak
anlaml bir fark saptanmadi (p=0,088). Hastala-
rin kan lipit diizeyleri, Urik asit seviyeleri, tiroid
fonksiyon testleri agisindan iki grup arasinda
anlamli farklilik saptanmadi (Tablo 2).

Tablo 2: Hastalarin eslik eden hastaliklarinin ve bazi kan tetkik-

lerinin KABG operasyonu sonrasinda AF gelisen ve gelismeyen
gruplar arasindaki karsilastiriimasi

Ozellik
KABG opersyonu sonrasinda AF ~ KABG operasyonu sonrasinda AF
gelisen hastalar (n=31) gelismeyen hastalar (n=247)

5 (%16.1) 32(%13) 0625
12(%387) 121(%49) 0245
12(%387) 130 (%53) 0133
4(%129) 54(%219) 0248
4(%129) 35(%6142) 0848
Serebrovaskiiler hastalik 0 22 (%8.9) 0.084
10(%323) 130(%52.6) 0033
26:084 244072 0471

Diabetes mellitus
Hipertansiyon

Akciger hastahg!

Kronik bobrek yetmezligi
Periferik arter hastaligi

Sigara kullanimi

Euroskor

kan tetkikleri
Hemoglobin (g/dL) 131228 145215 0349
Trombosit sayist (10"3/uL) 20370 232+81 0.045
RDW (%) 14£0.89 14.2:17 0754
Beyazkiire (10"3/uL) 8422 9332 0373
Kreatin (mg/dL) 09(07-14) 11(07-14) 0.088
LDL (mg/dL) 68:22 72:27 0.661
HDL (mg/dL) 35:8 34417 0266
Urik asit (mg/dL) 51£15 57419 0.089
TSH (uIU/mL) 1.04:0.69 1108 0.928

AF: Atrial fibrilasyon, KABG: koroner arter baypas HDL: yiiksek dansiteli lipoprotein, LDL: Dilgiik dansiteli lipoprotein, RDW: kirmizi kan hicresi
dagilim hacmi, TSH: Tiroid stimulan hormon

KABG operasyonu sonrasinda AF gelisen has-
talarin ilk 24 saatteki ortalama SVB dederleri
7,1£1,2 mmHg iken AF gelismeyen hastalarin
ortalama SVB degeri 3,2+1,9 mmHg idi. AF geli-
sen hastalarda SVB degeri anlamli olarak yliksek
saptandi (p=0,008). KABG operasyonu sonra-
sinda AF gelisen hasta grubunda kan fibrinojen
dizeyleri (320+£148 mg/dL) AF gelismeyen gru-
ba (238+148 mg/dL) gore anlamli olarak yiiksek
saptandi (p=0,013).

Ventrikuler gerilimin ve fonksiyonun bir gos-
tergesi olan brain natrilretik peptit degerleri
KABG operasyonu sonrasinda AF gelisen has-
talarda (25065053 pg/ml ) anlamli olarak yuk-
sek saptandi (p=0,037). Hastalarin operasyon
sonrasindaki C- reaktif protein degerlerinde ise
istatistiksel olarak anlaml bir farklilik saptan-
madi (p=0,085,sirasiyla) (Tablo 3).
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Tablo 3: Hastalarin operasyon sonrasindaki bazi degerlerinin
KABG operasyonu sonrasinda AF gelisen ve gelismeyen gruplar
arasindaki karsilagtirilmasi

Ozellik
KABG opersyonu sonrasinda AF gelisen
hastalar (n=31)

KABG operasyonu sonrasinda AF
gelismeyen hastalar (n=247)

32419 0.008
Fibrinojen (mg/dL) 3202148 236148 0013
BNP (pg/m) 2506(370-2700) 1149(250-1800) 0,037
CRP (mg/dL) 85460 27448 0085

SVB (mmHg) 7.1£12

AF: Atrial fibrilasyon, BNP: brain natridiretik peptit, CRP: C-reaktif protein, KABG: koroner arter baypas, SVB: santral vendz basing,

TARTISMA

Galismamizda KABG operasyonu yapilan has-
talarda operasyon sonrasinda ilk 48 saatte AF
gelisen ve gelismeyen hastalar iki gruba ayrild.
Bu hastalarin operasyon sonrasinda ilk 24 saat-
teki ortalama SVB degerleri karsilastirildiginda
AF gelisen hasta grubunda ortalama SVB dege-
rinin anlamli olarak yuksek oldugu goérildu (p=
0,008).

KABG operasyonu sonrasinda en sik gorulen
ritm bozukluklarindan biri AF dir (8). Gelisen AF
mortalite ve morbiditeyi artirir ve operasyon
sonrasi donemde goriilen felclerin 6nemli bir
nedenini olusturur.

Daha onceki ¢alismalarin bazilarinda kardiyak
ve kardiyak olmayan cerrahiler sonrasinda AF
gelismesi icin yas onemli bir etken olarak go-
ralmastar (9). Calismamizda KABG operasyonu
sonrasinda AF gorilen ve gorulmeyen iki grup
arasinda anlamli olarak farklilik saptanmadi
(p=0,091). Bunun nedeninin hasta yas dagih-
minin iki grup i¢in de ayni dagilm araliginda
olmasindan kaynaklandigini distinmekteyiz.

Bunun yani sira literatirle uyumlu olarak KABG
operasyonu sonrasi AF gelisen hastalarin yas
ortalamasi 64 £+ 10 yil olarak saptandi (2).

Erkekcinsiyetin KABGoperasyonusonrasinda AF
gelismesinde risk faktorleri arasinda sayilmistir
(10). Calismamizda KABG operasyonu sonrasin-
da AF gelisenhastalarin %71ierkek cinsiyetteidi
ancak AF gelismeyen grupta erkek cinsiyet ora-
ni %75,7 idi ve her iki grup arasinda istatistiksel
olarak anlaml bir farklilik saptanmadi (p=0,565).

Daha 6nceki calismalarda hasta kilosunun ope-
rasyon sonrasinda AF gelismesi Uzerine etkisi
gosterilmistir (6, 11). Klinigimizde KABG operas-
yonu yapilan hastalarin boy ve kilo dagilimlari

birbirine yakin oldugundan ve obez hastalarin
oncelikle yasam tarzi degisikligi ile takip edil-
mesi nedeniyle operasyon sonrasinda AF ge-
lisen ve gelismeyen hastalarin boy ve kilo da-
gilmlan arasinda anlamh farkhhk saptanmadi
(boy, p=0,368; kilo, p=0,078).

Yapilan calismalarda diyabetes mellitus ve kro-
nik akciger hastaliklari KABG operasyonu son-
rasi AF gelismesinde risk faktorl olarak tanim-
lanmistir (12, 13). Calismamizda literatiirden
farkh olarak KABG operasyonu sonrasinda AF
gelisen ve gelismeyen hastalar karsilastirldi-
ginda diyabetes mellitus (p=0,625) ve akciger
hastaliklar (p=0,133) acgisindan anlamli farkhhk
saptanmadi. Hastalarin her iki gruptaki dagi-
hmlan hipertansiyon (p=0,245), kronik bdbrek
yetmezligi (p=0,248), periferik arter hastalig
(p=0,848) ve serebrovaskuler hastalk oykusu
(p=0,084) denk idi. Kardiyovaskuiler risk faktor-
leri arasinda sayilan eslik eden hastaliklar (14)
acisindan iki grup arasinda farklilik saptanmasa
da bir diger kardiyovaskiiler risk faktori olan
sigara iciciligi AF gelismeyen hastalarda daha
yuksek oranda saptandi (p=0,033). Yapilan ¢a-
hsmalarda diabetes mellitusun AF gelismesinde
etkili oldugu gosterilmistir (15). Calismamizda
KABG operasyonu sonrasinda AF gelisen has-
talarin %16,1'inde diabetes mellitus gorilmus
olsa da her iki grup arasinda istatistiksel ola-
rak anlamli bir farklihk saptanmadi (p=0,625).

KABG operasyonu sonrasinda kan transflizyonu
ile AF gelismesi arasinda bag kuran calismalar
mevcuttur (16). Hastalarimizin operasyon so-
nunda hemoglobin ve hemotokrit degerlerinin
belli seviyenin lGzerinde tutulmasi sonucunda
calismamizda KABG operasyonu sonrasinda AF
gelisen ve gelismeyen grup arasinda istatistiksel
olarakanlamlibirfarkhhk saptanmadi (p=0,349).

Trombosit seviyeleri ve aktivitesi ile olusan infla-
matuar yanit reaksiyonu ve néroendokrin akti-
vasyonu ile operasyon sonrasi AF gelismesi ara-
sindaki iliski 6nceki calismalarda gosterilmistir
(17, 18). Cahsmamizda trombosit sayilari KABG
operasyonu sonrasinda AF gelismeyen grupta
anlamli olarak yuksek saptandi (p=0,045). Lite-
ratlirde belirtildigi gibi trombosit sayisinin ope-
rasyon sonrasinda kanama gibi komplikasyon-
larin gelismesinde etkin rol aldigi gibi olusan
inflamatuar yanit ve ndéroendokrin aktivasyon



ile AF gelismesinde de etkin rol aldigi gorisiin-
deyiz. Bu nedenle trombosit sayi ve fonksiyon-
larinin KABG operasyonu yapilan hastalarda
yakin takibi gerekmektedir. Diger kan tetkikleri
ise calismamizda KABG operasyonu sonrasinda
AF gelismesi Uzerine etkili olmadigi saptandi.

SVB degerleri KABG operasyonu sonrasi erken
dénemde hemodinamik dengeyi gdsterdigin-
den dolayr mortalite ve istenmeyen olaylarin
gelismesi acisindan 6nemli bir parametredir
(4). Yapilan calismalarda KABG operasyonu son-
rasinda AF gelisen hastalara diger hastalara ki-
yasla yaklasik 1 litre daha fazla sivi tedavisi ve-
rildigi saptanmistir (19). Hastaya verilen sivi sag
atriyum refraktor periyoda etki eder ve atriyum
icerisinde hacim ve basing artisina neden olur.

Sonucta atriyum aritmi gelismesi icin daha has-
sas hale gelir (20 - 22). Sol atriyum hacim artisi
ve gerilmesi de KABG operasyonu sonrasinda
AF gelismesi Uzerine etkin saptanmistir (23).

Bu etkilerinin yani sira SVB artisi toplam viicut
sivisinda artisa ve sonucta periferik 6dem, akci-
ger 6demi, intestinal 6deme neden olabilir ve
hemotokritte diistise neden olarak kanin sekilli
elemanlarinin etkinligine etki eder. Brain nat-
riiretik peptit 6zellikle ventrikiillerden salinan
ve kalp yetmezliginde kullanilan bir belirtectir.

Ventrikul gerilimine bagh olarak salinimi art-
maktadir (24). Calismamizda literaturle uyumlu
olarak KABG operasyonu sonrasinda AF gelisen
hastalarda SVB degerleri anlamli olarak ylksek
saptandi (p=0.008). Ayni zamanda sol ventrikdl
geriliminin bir gostergesi olarak degerlendirilen
brain natriuretik peptit diizeyleri de KABG ope-
rasyonu sonrasinda AF gelisen hastalarda daha
yuksek saptandi (p=0,037). Daha 6nceki ¢alis-
malarla uyumlu olarak atriyum ve ventrikullin
geriliminin operasyon sonrasi donemde AF ge-
lismesi icin risk faktori oldugunu dusiintyoruz.

KABG operasyonu sonrasinda verilen sivi teda-
visinin dengesinin iyi ayarlanmasi ve SVB dege-
rinin hemodinamik stabiliteyi saglayacak uygun
diuzeyde tutulmasi gerektigini distinmekteyiz.

Fibrinojen diizeyleri ile kardiyovaskiler hasta-
hklar arasindaki iliskiyi arastiran calismalar mev-
cut olsa da (25) fibrinojen seviyeleri ile KABG
operasyonu sonrasinda AF gelismesi arasindaki
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iliskiyi agiklayacak yeterli veri bulunmamaktadir.
Galismamizda pihtilasmada 6nemli rol oynayan
fibrinojen seviyeleri KABG operasyonu sonrasin-
da AF gelisen hastalarda anlaml olarak yuksek
saptandi (p=0,013). Tromboembolik olaylarda
rol oynayan fibrinojenin de KABG operasyo-
nu sonrasinda AF gelismesine etki edebilecegi
gorusiindeyiz ancak bu konuda daha kapsaml
calismalara ihtiya¢ duyuldugunu disliniiyoruz.

Sonuc olarak KABG operasyonu sonrasi donem-
de sag atriyum hacmini ve gerginligini gosteren
SVB degerinin yakin takip edilmesi ve hemodi-
namik dengeyi saglayabilecek uygun seviyede
tutulmasi gerektigini dusiiniyoruz. Bu sayede
AF gibi atriyum kaynakli aritmilerin gelisme-
sinin 6nune gegilebilecegi boylece hastalarda
morbidite ve mortalitenin azaltilabilecegi goru-
sundeyiz.
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OZET

AMAGC: Bu calismanin amaci, alt solunum yolu enfeksiyonu
(ASYE) tanisiyla yenidogan yogun bakim {initesine yatirilan be-
beklerin klinik 6zelliklerinin ve laboratuvar bulgularinin, tani ve
tedavilerinin degerlendirilmesidir.

GEREG VE YONTEM: Hastanemizde 2017 - 2019 tarihleri ara-
sinda yenidogan yogun bakim unitesine ASYE tanisi konularak
yatirilan bebeklerin verileri retrospektif olarak dosya kayitlarin-
dan elde edildi. Demografik 6zellikleri, tani ve tedavileri analiz
edildi.

BULGULAR: Calismaya ASYE tanisi alan toplam 57 hasta dahil
edildi. Hastalarin ortalama gestasyon yasi 36.8+3 hafta, ortala-
ma dogum agirligi 2864+787 g idi. % 67 (n=38)’si term, % 33
(n=19)'G preterm bebekti. Olgularin basvuru anindaki semp-
tom, muayene bulgularn ve akciger grafileri incelendiginde;
%67 (n=38)'inde takipne, ekspiryumda uzama ve beslenme
glcligl, %26 (n=15)'sinda oksirlk, %20 (n=12)'sinde ates,
%12 (n=7)’sinde kusma, %7 (n=4)'sinde apne, %21 (n=12)'inde
akciger grafisinde havalanma artisi saptandi. Hastalarin %61
(n=35)'inde nazofarengeal siirlintli érneklerinde PCR yontemi
ile solunum paneli bakildi, bunlarinda %57 (n=20)'sinde Respi-
ratuvar sinsityal virts (RSV) enfeksiyonu, %14 (n=5)'iinde Rhino-
virls, %3 (1)'inde Metapndmouviriis pozitif saptandi. Hastalarin
%47 (n=27)'si yliksek akimli oksijen, %26 (n= 15)'si nazal CPAP,
%58 (n=33)'i antibiyotik, % 63 (n=36)'l inhaler bronkodilator ve
hipertonik salin tedavisi aldi.

SONUC: Hastanemizde ASYE tanisi ile yatirilan olgularda litera-
tlrle uyumlu olarak yiiksek oranda RSV enfeksiyonu saptandi.
Taninin erken konulmasi, gereksiz antibiyotik kullanimi ve no-
zokomiyal enfeksiyonlari 6nlemek agisindan 6nem tasimakta-
dir.

ANAHTAR KELIMELER: Yenidogan, Polimeraz zincir reaksiyo-
nu, Respiratuvar sinsityal virtis, Solunum yolu enfeksiyonlari
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ABSTRACT

OBJECTIVE: The purpose of this study is to assess the clinical
features, laboratory findings, diagnosis and treatments of ne-
onates in the neonatal intensive care unit with a diagnosis of
lower respiratory tract infection (LRTI).

MATERIAL AND METHODS: The data of neonates hospitali-
zed in the neonatal intensive care unit of our hospital between
2017 and 2019 with a diagnosis of LRTI was retrospectively ob-
tained from the file records. Demographical features, diagnosis
and treatments were analyzed.

RESULTS: A total of 57 patients diagnosed with LRTI were inclu-
ded in the study. The mean gestational age of the patients was
36.8 + 3 weeks and their mean birth weight was 2864 + 787 g.
The 67% (n = 38) of them were term infants and the 33% (n =
19) of them were preterm infants. When the symptoms, exami-
nation findings and chest radiographs of the cases were exami-
ned at the time of admission, tachypnea, prolonged expiration,
and nutritional difficulty in 67% of cases (n = 38), cough in 26%
(n=15) of the cases, fever in 20% (n = 12) of the cases, vomiting
in 12% (n = 7) of the cases, apnea in 7% (n = 4)of the cases, and
increased aeration in lung imaging in 21% (n = 12) of the cases
were detected. Respiratory panel using Polymenase Chain Re-
action (PCR) method was investigated in nasopharyngeal swab
samples of 61% (n = 35) of the patients, respiratory syncytial
virus (RSV) in 57% (n = 20), rhinovirus in 14% (n = 5), and me-
tapneumovirus in 3% (n = 1) of the cases were observed. The
47% of the patients (n = 27) received high-flow oxygen, 26%
(n=15) nasal CPAP, 58% (n=33) antibiotics, 63% (n= 36) inhaler
bronchodilator and hypertonic saline treatment.

CONCLUSIONS: In accordance with the literature, a high rate of
RSV infection was detected in neonates with LRTI in the neona-
tal intensive care unit of our hospital. Early diagnosis is impor-
tant to prevent unnecessary use of antibiotics and to prevent
nosocomial infections.

KEYWORDS: Newborn, Polymerase chain reaction, Respiratory
syncytial virus, Respiratory tract infections
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INTRODUCTION

Lower respiratory tract infection (LRTI) is one
of the main causes of mortality and morbidity
of neonates and breastfed infants all over the
world. According to the report published by
the World Health Organization in 2015, LRTl is
responsible for the death of 15% of children
under five years old in our country and the de-
ath of 9% of the children under five years old in
the world (1). The most common causes of LRTI
are viruses. Respiratory syncytial virus (RSV),
parainfluenza virus (PIV) type 1, 2, 3, influenza
A, influenza B, rhinovirus, and adenoviruses are
the most common viruses causing LRTI during
infancy (2). These infections incur a heavy bur-
den to the national health budget due to the
mortality and morbidity they cause. Since vi-
ral and bacterial pneumonia cannot be always
distinguished both clinically and radiologically,
the investigation of viral etiology is important
to avoid unnecessary use of antibiotics and to
implement antiviral treatment and vaccination
against some viruses and on some selected pa-
tients (3).

In this study, assessment of clinical features, di-
agnosis, and treatments of neonates with LRTI
and hospitalized in neonatal intensive care unit
were studied.

MATERIAL AND METHOD

LRTI diagnosed neonates hospitalized in the
neonatal intensive care unit (NICU) of our hos-
pital between January 2017 - December 2019
were included in this study. Patient data were
obtained retrospectively from the NICU patient
files.

The demographical features, clinical findings
and laboratory data of the neonates, and de-
mographical features of maternal, pregnancy
and labor complications were investigated.

The gestational ages, birth weights, 1st and 5th
minute scores, sex, Apgar scores, mode of de-
livery, the need of hospitalization after birth,
physical examination findings; tachypnea cou-
gh, wheezing and prolonged expiration, cough,
fever (>37.8C°), feeding difficulties, vomiting,
apnea were assessed from the files. In the la-
boratory data, leucocyte, platelet, hemoglobin,

hematocrit, C-reactive protein values and respi-
ratory panel using PCR method in nasopharyn
geal swab (multiplex real-time PCR scanning
kit) results were analyzed. Influenza A, Influenza
B, Bocavirus, Enterovirus, Human Parechovirus,
Adenovirus, Coronavirus, Metapneumovirus,
Respiratory Syncytial Virus A/B, Rhinovirus, Pa-
rainfluenza were investigated in the respiratory
panel. Leucocytes >15000/mm? and C-reactive
protein>0.5mg/dl were accepted as high. Chest
x-rays were assessed in terms of infiltration and
inflation increase in the lungs. The treatment
given to patients were grouped as antibiotics,
inhaled bronchodilators and hypertonic saline,
oxygen, high flow oxygen, nasal continuous
positive airway pressure (CPAP), and mechani-
cal ventilation. Hospitalization periods were re-
corded. In addition, the cases that had >7 days
of hospital stay were accepted as lengthy-hos-
pital-stay patients. In order to find out the rea-
sons for a lengthy hospital stay, the cases whose
hospital stay days are >7 days were compared
with those who had <7 days of hospital stay in
terms of the demographic features of mothers
and neonates. Patients with missing data were
not included in the study. Since the study is ret-
rospective and the data was scanned out of the
files, informed consent forms were not taken.

Ethical Committee

This study was approved by the Istanbul Mede-
niyet University, Goztepe Training and Research
Hospital Ethics Committee for Clinical Studies,
2020/0090.

Statistical Analysis

SPSS (Statistical Package for the Social Sciences)
version 20 (SPSS Inc.; Chicago, Il, USA) software
was used for statistical analysis. Descriptive sta-
tistics and frequency distributions of the variab-
les were calculated. Continuous variables were
presented as meanztstandard deviation where-
as categorical variables were presented as per-
centages. Categorical variables were compared
using the Chi-square test, or where appropriate,
Fisher’s exact test. Student T-test or Mann-Whit-
ney U test was used to compare the continuous
variables after testing for normal distribution.
A double-sided p-value <0.05 was accepted as
significant.



RESULTS

There were 1548 neonatal admissions to our
neonatal intensive care unit during the years
2017-2019. 3.9% (n=61) of these were hospi-
talized with the diagnosis of lower respiratory
tract infection (LRTI). Four of these neonates
were excluded from this study due to their mis-
sing data. The study population consisted of
57 neonates aged 7 — 94 days diagnosed with
LRTI. The demographic features of neonates
hospitalized with LRTI are shown in Table 1.

Table 1: Demographic characteristics of the neonates

Variables n=57
Gestational age (weeks) 36.8+3
Birth weight (gram) 2864 + 787
Cesarean delivery 38 (67)
Preterm 19 (33)
Term 38 (67)
Gender (male) 31 (54)
Small for gestational age 4 (7)
Respiratory distress syndrome 4 (7)
Transient tachypenea of newborn 3(5)
Hyperbilirubinemia 3(5)
Esophageal atresia 3(5)
Postnatal age at admission (day) 29 +19
Duration of hospitalization (day) 7+27

Data are presented as mean+SD and n (%) values

The mean gestational age was 36.8 3 weeks
(range, 29 - 41 weeks) and the mean birth we-
ight was 2864 + 787 g (range, 1230 - 4210 g).
The study population consisted of 67% (n = 38)
term infants and 33% (n = 19) preterm infants,
67% (n=38) were born by cesarean delivery,
and 54% (n = 31) were male. There was respira-
tory distress syndrome in four cases, transient
tachypnea of newborn in three cases, hyperbili-
rubinemia in three cases, and esophageal atre-
sia in three cases. The mean maternal age was
28.9+6.1 years.

Three mothers had Preeclampsia, two had pla-
centa previa, one had placenta decolman, three
had gestational diabetes, two had hyperthyro-
id, and five had smoked in their history. Diag-
nostic findings and chest x-ray findings at the
time of presentation indicated tachypnea, pro-
longed expiration, and feeding difficulty in 67%
of cases (n = 38), cough in 26% (n = 15), fever
in 20% (n = 12), vomiting in 12% (n = 7), apnea
in 7% (n = 4), increased aeration in chest x-ray
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in 21% (n = 12) and, infiltration in 11% (n=6).
CRP positivity in 25% and leukocytosis in 26%
of the neonates were identified. Respiratory
PCR panel examination was performed using
nasopharyngeal swab samples in 61% (n = 35)
of the patients and revealed respiratory syncy-
tial virus (RSV) infection in 57% of cases (n = 20),
rhinovirus infection in 14% (n = 5), and metap-
neumovirus infection in 3% (n = 1). Among the
RSV-positive patients, 65% (n = 13) were pre-
term neonates (Table 2).

Table 2: Physical examination, lung imaging and laboratory fin-
dings of the neonates

Physical examination n (%)
Tachypnea 38 (67)
Prolonged expiration 38 (67)
Feeding difficulty 38 (67)
Cough 15 (26)
Fever 12 (20)
Vomiting 7 (12)
Apnea 4 (7)
Chest X-ray

Increased aeration 12 (21)
Infiltrations 6 (11)
Laboratory findings

High leukocytosis (>15000/mm3) 15 (26)
C-reactive protein positive (>0.5) 14 (25)
Virus scan by the PCR method 35 (61)
RSV positive 20 (57)
Rhinovirus positive 5(14)
Metapneumovirus positive 1(3)

Data are presented as n (%) values

High-flow oxygen was applied in 47% of the pa-
tients (n = 27), 26% (n = 15) received CPAP, 58%
(n = 33) received antibiotics, and 63% (n = 36)
received inhaler bronchodilator and hypertonic
saline treatment (Table 3).

Table 3: Treatment type of the neonates

Treatment type n (%)

Inhaled bronchodilators and nebulized hypertonic saline solution 36 (63)

Antibiotics 33(58)
High-flow oxygen 27 (47)
Nasal continuous positive airway pressure 15 (26)

Ventilation support 2 (3.5)

Data are presented as n (%) values

The mean period of hospitalization in the NICU
was 7+ 2.7 days. In addition, the cases whose
hospital stay days are >7 days were compared
with those who had <7 days of hospital stay.

No significant difference was identified betwe-
en the two groups in terms of gestational age,
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birth weight, low birth weight (<2500 grams),
sex, way of birth, maternal age, smoking during
pregnancy (Table 4). All infants were dischar-
ged from the hospital in our study.

Table 4: Demographic characteristics of long-term hospitalized

neonates and short-term hospitalized neonates

Hospitalization p

<7 days (n=35) >7days (n=22)

Gestational age (weeks) 37.1+3.3 36.4+2.42 0.12

Preterm 9 (47.4) 10 (52.6) 0.12

Gestational age (<32 weeks) 5(71.4) 2(28.6) 0.70

Birth weight (gram) 29031817.3 2802.24752.5 046

Low Birth weight (<2500 gram) 12 (60) 8 (40) 0.87

Gender (male) 23 (74.2) 8(25.8) 0.03

Cesarean delivery 24 (63.2) 14 (36.8) 0.70

Need of hospitalization after birth 10 (47.6) 11 (52.4) 0.10

Maternal age, (years) 28.4+6.8 29.6+4.7 0.36

Smoking in Pregnancy 5(100) 0(0) 0.15

Data are presented as mean+SD and n (%) values

DISCUSSION

RSV is the most frequently observed respiratory
tract infection agent in neonates and infants
worldwide. Following the neonatal period, it is
the second most common cause of infant deat-
hs after malaria (4). Its prevalence is 5.2/1000,
and 26/1000 in neonates younger than one-
month-old (5). Hacimustafaoglu et al. (6) repor-
ted that in 671 LRTI inpatients under 24 mont-
hs, RSV prevalence was identified as 37.9 % of
whom 0-3 month infants constituted 38.3%. In
the study of Turkish Neonatal Society (7) whi-
ch included 3464 patients under 24 months
and hospitalized with LRTI diagnosis and who
did not receive RSV prophylaxis, RSV prevalen-
ce was found to be 16.9%, was seen that RSV
infection peaked in 0-3 months and during Ja-
nuary-March. In our study as well, a high rate of
RSV positivity was detected in neonates who
were hospitalized with LRTI diagnosis and who
were monitored for the respiratory panel in the-
ir nasopharyngeal swab samples using the PCR
method for etiology. Every year, RSV infection
causes 48.000-74.500 deaths in < 5-year-old
infants and 99% of RSV-related deaths occur
in developing countries (8). The neonatal mor-
tality rate is 2-3%, the mortality rate between
one-month-olds and one-year-olds is 6-7% (9).

In the multi-center study of Alan et al. (10), the
rate of RSV-related mortality is reported as 1.2%
in our country. All infants were discharged from
the hospital in our study. Clinical findings may
range from mild upper respiratory tract infec-

tion or otitis media to life-threatening lower
respiratory tract infections. RSV, especially in
winter, causes serious LRTI in infants and young
children and it is considered the most common
reason for bronchiolitis and pneumonia during
infancy (11). 87 % of all infants younger than 18
months and 100% of all infants younger than
the age of 3 years are infected with RSV (12).

Although antibodies against RSV develop in the
following years, reinfections with RSV may oc-
cur (13). The first six-month period is critical and
the most severe disease is observed then (5).

Being under 2 years old, low birth weight, pre-
maturity, the existence of an underlying chro-
nic disease, lack of breastfeeding, malnutrition,
hypovitaminosis D, low socioeconomic status,
crowded areas, winter season, lack of health
services, active and passive smoking, air pollu-
tion, and inadequate immunization are the risk
factors for RSV infection (14, 15). Besides, boys
are twice more sensitive to LRTl as compared to
girls. This can be explained by the fact that boys
have narrower airways during the first months
of life (16). Similarly, in our study 54% of the
hospitalized infants were boys.

Rhinovirus infection in 14% and metapneumo-
virus infection in 3% positivity were detected in
neonates with LRTI diagnosis in our study. Oku-
lu et al. (17), reported that in 81 neonates who
were admitted to Neonatal Intensive Care Unit
(NICU) with LRTI, rhinovirus prevalence was
found as 6%. While RSV is the most common
factor for bronchiolitis in young children, rhino-
virus is a factor in the exacerbation of asthma in
older children (18). In a study by Sancakh et al.
(19), human metapneumovirus was identified
6.9% in children with LRTI.

Just like RSV, metapneumovirus causes colds,
bronchiolitis, and pneumonia in newborns, but
less frequently. In patients with viral lower res-
piratory tract infection, a runny nose starts first
followed by cough, mild fever, and wheezing. If
progressive, cough and wheezing increase, air
hunger and retractions start, frontal and rear
diameter of the chest increases, tachypnea,
cyanosis, and apnea attacks develop (20). In our
study, the most common symptoms in LRTI pa-
tients were found to be tachypnea, prolonged



expiration, and feeding difficulty. RSV is gene-
rally self-remitting and rarely causes death in
normal infants. However, disease and death ra-
tes increase severely in patients with congenital
heart disease, chronic lung disease, inadequate
immunization, hypoxia, and who are prema-
ture or less than 6 weeks old (21). 57% of the
RSV-positive patients in our study were preterm
babies and the gestation age of 88% of them
was between 30-35 weeks. This result shows
that immunoglobulin prophylaxis is important
because the RSV positivity rate is high in tho-
se who have a history of premature birth and
in those who did not receive immunoglobulin
prophylaxis.

In the diagnosis of RSV infection, laboratory
tests are non-specific. The complete blood
count is not specific. There may be a mild inc-
rease in C-reactive protein (CRP). In chest x-ray,
increased inflation, a flattened diaphragm, in-
filtrations, patchy atelectasis, and increased
peribronchial shades may be observed. The Na-
tional Institute for Health and Care Excellence
(NICE) (22) recommends the RSV diagnosis to
be made with detailed patient history and phy-
sical examination, laboratory and radiological
tests for severe bronchiolitis cases which ne-
cessitates hospitalization in intensive care unit
or for atypical bronchiolitis cases. The number
of white blood cells may be normal or high in
RSV-infected patients (2, 23). In our study, leu-
kocytosis was observed in 26% and CRP positi-
vity was observed in 25% of the LRTI patients,
CRP positivity was in 40% and leukocytosis was
in 13% of RSV positive patients. Our study sup-
ports that acute phase reactants increase viral
infections. Although most chest x-rays were
non-specific, hyperinflation was identified in
21% and infiltration was identified in 11% of
our patients.

Viral bronchiolitis is a self-limiting disease in
most infants and there is generally no need for
a test of RSV or other pathogens. Rapid diagno-
sis of a virus, for definitive diagnosis, especially
for inpatients, should be carried out to decrease
empirical antibiotics and to prevent nosocomial
contamination, isolation, and infection control
(24). The gold standard for RSV diagnosis is viral
culture but in nasal secretions, polymerase cha-
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in reaction (PCR) or RSV antigen with immunof-
luorescence method may also be used. The sen-
sitivity of these methods with respect to culture
is 50-96% (frequently 80-90%) (25, 26). Routine
RSV culture is not carried out in our country. In
our study, the nasal secretion aspiration samp-
les were studied with the PCR method.

Viral LRTI treatment is supportive and includes
regulating the oxygenation of the patient, pro-
viding nutrition and hydration, and close moni-
toring of the patient in terms of complications.
Acting quickly in the treatment of symptoms
may cause unnecessary use of antibiotics, ste-
roids, or inhaled bronchodilators. According
to the guide published by American Pediatrics
Academy in 2014 (27) and the NICE guide (19),
treatments other than nutrition and oxygen
support are not effective. An inhaled broncho-
dilator is not routinely recommended for Viral
LRTI patients. Bronchodilators can be tried if
there is an individual or family atopy history or
wheezing is the most explicit symptom. If a spe-
cific response is not observed, these should be
discontinued. Routine use of nebulized adre-
naline, systemic or inhaled corticosteroids leu-
kotriene receptor antagonists and Heliox is not
recommended (22, 27). In one study, the use
of leukotriene receptor antagonists (montelu-
kast) following RSV bronchiolitis was effective
on persistent wheezing (28). In the treatment of
infants hospitalized more than 72 hours mucol-
ytic nebulized hypertonic saline treatment was
shown to be effective (29). According to AAP
(27), hypertonic saline treatment can be recom-
mended for long-term inpatients. Antibiotics
are not used. Antibiotics should be used only
in cases of secondary bacterial infection (27). In
our study, it was found that inhaled bronchodi-
lator treatment is widely used. This may be be-
cause prolonged expiration is high in patients
with LRTI diagnoses. It was also found that
antibiotics are frequently used. One possible
reason for this was that the respiratory panel
test could not be used in some LRTI inpatients;
another reason was that the clinical symptoms
of some patients were severe, acute phase rea-
ctions were positive, and we could not exclude
bacterial infections until the respiratory panel
test results were received. In our study, mecha-
nical ventilation treatment was implemented
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in two RSV-positive cases who were born at
30-32 gestation weeks. This may indicate that
RSV infection progresses more severely in pre-
mature infants. Ribavirin is an aerosol virostatic
medication that prevents RSV virus protein sy-
nthesis, but it is unavailable in our country. AAP
does not recommend its routine use because it
does not affect mortality, causes toxic damage
to the environment, is expensive, is difficult to
implement (27). Palivizumab is an anti-RSV mo-
noclonal antibody against RSV is indicated in
high-risk infants. Monthly use of Palivizumab in
RSV during high season reduces the hospitali-
zation period related to RSV infection.

Palivizumab treatment is recommended in in-
fants born earlier than twenty-nine weeks, in
premature with chronic lung diseases, in some
congenital heart diseases, in congenital airway
disorders, and some neuromuscular diseases
(30).

Every year, in the United States of America
91.000 children are hospitalized due to RSV in-
fections, and 300 million dollars are spent on
their treatment (31). In a multicenter study in
our country, the frequency of hospitalization
due to RSV was found to be 13.4 /1000 under 2
years of age (6). When a cost-benefit analysis of
the rapid diagnosis of the causes of viral respi-
ratory tract infections is made, it was identified
that the use of rapid tests in diagnosing respira-
tory tract infections is beneficial in many respe-
cts. Rapid diagnosis of viruses prevents unne-
cessary use of antibiotics and thus prevents the
growth of bacteria that are resistant to antibio-
tics and it shortens the hospitalization period of
the patients by leading the patients to approp-
riate treatment as a result of correct diagnosis
(32). The spread of the viruses can be prevented
with very simple solutions such as isolating RSV
patients in single rooms, designating a certain
group of nurses to these patients, washing han-
ds before and after contact with patients, wea-
ring a gown, gloves, and protective masks, and
restricting visitors.

Rapid diagnosis of viruses in cases hospitalized
in neonatal intensive care units with LRTI diag-
nosis prevents unnecessary use of antibiotics
and thus prevents the growth of bacteria resis-
tant to antibiotics and it shortens the hospita-

lization period of the patients by leading the
patients to appropriate treatment as a result of
correct diagnosis.

LIMITATIONS

This was a retrospective study based on medical
records. Another limitation of our study is that
Respiratory PCR panel examination was not
performed using nasopharyngeal swab samp-
les in all of the neonates who were hospitalized
with LRTI diagnosis and impaired the ability to
gather information about the incidence of RSV
and the other viruses.
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OZET

AMAG: Kraniyal lezyonlarda tedavi algoritmasinin belirlen-
mesinde operasyon oncesi tani ¢cok dnemlidir. Bu calisma ile
preoperatif yapilan gorintiileme ydntemlerinden magnetik
rezonans spektroskopi sonuclarinin patoloji sonuglari ile kar-
silastirlmasi ile tani koymadaki etkinliginin ortaya konulmasi
amaclanmistir.

GEREC VE YONTEM: 2016 - 2019 yillari arasinda klinigimizde
kranial yer kaplayici lezyon nedeniyle opere edilen 75 hasta
icerisinden operasyon dncesi magnetik rezonans spektroskopi
goriintiilemesi yapilan 35 hasta ¢alismaya alindi. Biyokimyasal
metabolit olarak N-asetil aspartat, kreatin, kolin ve laktat deger-
leri hesaplandi ve bu degerlere gére konulan preoperatif tanilar
postoperatif patoloji sonuclari ile karsilastirilarak literatir esli-
ginde tartisildi.

BULGULAR: Calismaya 20 erkek, 15 kadin toplam 35 hasta da-
hil edildi. Hastalarin yas araligi 18 - 82 arasinda idi. Magnetik
rezonans spektroskopi sonucunda 29 hastada yilksek gradeli
glial timor tanisi kondu. Operasyon sonrasi degerlendirme so-
nucunda 27 hastanin magnetik rezonans spektroskopi sonucu
ile patoloji sonuglari uyumlu bulunurken 8 hastada farkliliklar
goruldi. Yiksek gradeli glial tiimdrlerde kolin piki ve kolin/NAA
oraninda belirgin artma dikkat cekti.

SONUC: Kraniyal lezyonlarin ayirici tanisinda yapilan magnetik
rezonans spektroskopi ile elde edilen preoperatif degerlendir-
meler ile patolojik tani arasinda yiiksek oranda korelasyon mev-
cutdur.
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ABSTRACT

OBJECTIVE: Preoperative diagnosis is very important in deter-
mining the treatment algorithm in cranial lesions. The aim of
this study is to compare the results of magnetic resonance spe-
ctroscopy, which is one of the preoperative imaging methods,
with the results of pathology and to reveal its effectiveness in
diagnosis.

MATERIAL AND METHODS: Thirty five patients who un-
derwent preoperative magnetic resonance spectroscopy ima-
ging among 75 patients who were operated for cranial lesions
in our clinic between 2016 - 2019 were included in the study.
N-acetyl aspartate, creatine, choline and lactate values were
calculated as biochemical metabolites, and preoperative di-
agnoses made according to these values were compared with
postoperative pathology results and discussed in the light of
the literature.

RESULTS: A total of 35 patients, 20 male and 15 female, were
included in the study. The age range of the patients was betwe-
en 18 - 82. As a result of magnetic resonance spectroscopy, 29
patients were diagnosed with high grade glial tumors. As a re-
sult of the postoperative evaluation, the magnetic resonance
spectroscopy results of 27 patients were found to be compatib-
le with the pathology results, while differences were observed
in 8 patients. A significant increase in choline peak and choline
/ NAA ratio was noted in high-grade glial tumors.

CONCLUSIONS: There is a high correlation between the pre-
operative evaluations obtained by magnetic resonance spe-
ctroscopy which is used in the differential diagnosis of cranial
lesions, and the pathological diagnosis.
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INTRODUCTION

The definition of cranial space-occupying le-
sions includes many different disease groups.
Differential diagnosis of these diseases is very
important. Especially the differentiation of tu-
mor-like lesions that can be confused with ne-
oplasms has very important results in terms of
treatment and survival. The success of postope-
rative radiotherapy or chemotherapy directly
affects the size of the excised tumor. Clarifying
the preoperative diagnosis is of great importan-
ce in surgical planning.

Magnetic resonance imaging (MRI) is the first
imaging method used in the differential diag-
nosis of cranial lesions. Magnetic resonance
spectroscopy (MRS) has become available after
the use of MRI (1). The basic principle of MRS is
that it gives results through tissue biochemistry
and metabolism. MRS was first used in the cli-
nic in 1960. It can be applied using single voxel
or multivococcal imaging techniques (2). Cor-
rect placement of the voxel is important. Mul-
tiple regions can be evaluated simultaneously
with multivoxel, larger volumes can be studied;
however, the examination takes longer. In voxel
selection, measurement should be made from
the place where the pathology is most obvious.
As the voxel value increases, the amount of tis-
sue and signal it contains also increases.

The pathological tissue entering into the voxel
should be increased as much as possible and
the normal brain tissue surrounding the lesion
should be less (3).

In this study, it was aimed to demonstrate the
specificity and diagnostic success of MRS used
in imaging cranial lesions by comparing the di-
agnoses obtained by evaluating the peaks of
metabolites in the proton MRI spectrum obta-
ined from abnormal brain tissues and the pat-
hology results obtained after the operation.

MATERIAL AND METHOD

Among the 75 patients diagnosed with cranial
lesions in our clinic between 2016 and 2019, 35
patients who had preoperative MRS imaging
were included in the study. Patients who were
diagnosed for the first time, who had not un-

dergone previous surgery, who did not receive
radiotherapy or chemotherapy and who had a
single cranial lesion above the age of 18 were
included in the study and patients who did not
meet these criteria and those who had another
known organ mass that could have metastasis
were excluded. Contrast enhanced MRI and
MRS were performed in all patients before the
operation. A Philips brand (Philips Achieva, Phi-
lips Medical System) device was used for this
shooting. Multivoxel proton spectra were obta-
ined by MRS using 1.5 Tesla MRI.

Based on previous studies in MRS, it was deci-
ded to study N-Acetyl aspartate (NAA), creatini-
ne, choline and lactate metabolites.

Peak intensities and areas on normal and pat-
hological brain tissues were measured on the
obtained spectra. NAA, creatinine, choline and
lactate values obtained from pathological regi-
ons were compared with NAA, creatinine, cho-
line and lactate values obtained from normal
brain parenchyma and their ratios were deter-
mined. In the light of these rates, the diagno-
ses reported in the postoperative pathology
reports were compared.

Ethical Committee

This study was conducted after the approval of
Afyonkarahisar Health Sciences University Ethi-
¢s Committee (05.06.2020, 2020/243).

RESULTS

Of the 35 cases evaluated in the study, 20 cases
were male and 15 cases were female. The age
range of the cases was 18 - 82 (mean: 56.12).
The lesion was on the right in 19 patients. As
a result of MRS measurements, 25 cases were
diagnosed with high-grade glial tumor, 5 cases
with low-grade glial tumor, 2 cases with oligo-
dendroglioma, 1 case with hematoma, 1 case
with metastasis, and 1 case with lymphoma.
Pathology diagnosis was made by open surgery
or stereotaxic biopsy. According to the patho-
logy reports, 23 cases were diagnosed with hi-
gh-grade glial tumor, 3 cases with low-grade
glial tumor, 3 cases with oligodendroglioma, 2
cases with metastasis, 2 cases of hemorrhage, 1
case of ymphoma and 1 case of granulomatous
disease (Table 1).



Table 1: General Characteristics Of The Patients
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AGE GENDER MRS RESULT PATHOLOGY RESULT

1 75 M HIGH GRADE GBM WHO GRADE 4/4
2 40 M CHOTNAAL CHO/CRT CHO/NAA T HIGH GRADE GBM WHO GRADE 4/4
3 68 M CHO/NAA >1.2 HIGH GRADE GBM WHO GRADE 4/4

CHOTNAAL, NAA/CR <1.6, NAA/CHO<1.2 OLIGODENDROGLIOM
4 74 F OLIGODENDROGLIOM
5 62 F CHO/NAA >2.11 HIGH GRADE GBM WHO GRADE 4/4
6 60 F CHO/NAA >3 HIGH GRADE GBM WHO GRADE 4/4
OLIGODENDROGLIOM
7 56 F CHO/CR TNAA/CR { HIGH GRADE GRADE 2/3
CHO: 3.43,CR:1.21,NAA:2,04, CHO/NAA:1.68
8 35 M HIGH GRADE GBM WHO GRADE 4/4
CHO/NAA: N, INOSITOL T, LAC T, CORTICAL DYSPLASIA
9 18 F CORTICAL DYSPLASIA
10 82 M CHO/CR: 2-2.5 LIPIT TLACT  HIGH GRADE GBM WHO GRADE 4/4
11 73 M CHO T, CHO/NAA>1. HIGH GRADE GBM WHO GRADE 4/4
12 77 M CHO/NAA >1.5 LOW GRADE HEMATOMA
GRANULOMATOUS
13 46 F CHO/NAA:7, CHO/CR:3.5 HIGH GRADE DISEASE TUBERCULOSIS
LOW GRADE. DIF.
14 33 F LIPITT LAC TLOW GRADE ASTROSITOM GRADE 2/4
15 55 M LOW GRADE GBM WHO GRADE 4/4
16 18 M CHO/NAA >1.5 LOW GRADE LOW GRADE
17 58 M NAA L, CHO: N. LIPIT T, LACT, LOW GRADE HEMATOMA
18 66 F CHO/NAA >1.5 NAA L. HIGH GRADE GBM WHO GRADE 4/4
19 53 M CHO/NAA :4.6 LYMPHOMA GBM WHO GRADE 4/4
20 73 M CHO . CHO/NAA>1.5 HIGH GRADE GBM WHO GRADE 4/4
21 56 F CHO/NAA 16, CHO/CR >1.2 HIGH GRADE GBM WHO GRADE 4/4
22 64 M CHO/CR 11, CHO/NAA 15 HIGH GRADE GBM WHO GRADE 4/4
23 72 F CHO/NAA 1.2 THIGH GRADE LYMPHOMA
24 66 F CHO: 1, CHO/NAA: T, CHO/CR 1. HIGH GRADE ADENOCARSINOMA
NAA/CR<1.6, NAA/CHO<1.2, CHO/CRE: 1.53.LOW GRADE  DIF ASTROSITOM GRADE 2/4
25 26 M
26 24 M CHO 1, NAA 1, CHO/CR T, NAA/CR: |, HIGH GRADE GBM WHO GRADE 4/4
ASTROSITOM GRADE 2
27 31 M CHO/CR: 5.4, CHO/ NAA 5.56 HIGH GRADE
28 60 M CHO/CR: 6.5, CHO/ NAA 0.5 METASTASIS ADENOCARSINOMA
29 68 F CHO/NAA>1.2. HIGH GRADE GBM WHO GRADE 4/4
30 62 F CHO/CR: 1, CHO/NAA: 1. HIGH GRADE GBM WHO GRADE 4/4
31 67 M HIGH GRADE GBM WHO GRADE 4/4
32 80 ¥ CHOT, NAA 1, CHO/CR: T, CHO/NAA: 1, HIGH GRADE GBM WHO GRADE 4/4
33 75 F CHO/NAA >1.2 HIGH GRADE GBM WHO GRADE 4/4
CHOT, NAA I, NAA/CR <1.6, NAA/CHO<1.2
34 40 F OLIGODENDROGLIOM GBM WHO GRADE 4/4
3 68 F CHO/NAA: 2.11, HIGH GRADE GBM WHO GRADE 4/4

glial tumor after MRS, the pathology result was
compatible with the diagnosis. Choline peak
and NAA decrease were observed in all 22 cases
(Figure 1).

Figure 1: 35 years old male patient.

a. Intraaxial lesion in the left frontal lobe at the level of the superior and
middle frontal gyri. MRI axial section T2AG image.

b. MRI Coronal section T2AG image

c. Peak waves of metabolites measured after MRS.

The mean choline / NAA was found to be> 3. Ot-
her cases were reported as oligodendroglioma,
granulomatous disease and lymphoma. The
mean peak levels obtained from the lesion area
were measured as NAA: 1.56, creatinine: 1.84
and choline: 4.2. Choline / NAA: 2.68, choline /
creatinine: 2.28 and creatinine / NAA: 1.17. Whi-
le a significant decrease was observed in NAA
levels due to neuronal loss in these regions, a
moderate decrease was observed in creatinine
levels. The increase in choline values was me-
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asured. Mean peak levels of these cases were
found to be NAA: 4.26, choline: 2.42, creatinine:
2.24, choline / NAA: 0.56, choline / creatinine:
1.08, and creatinine / NAA: 0.52 in the analysis
of normal-appearing brain parenchyma.

Choline: 2.24, creatinine: 0.62 and NAA: 0.31
were measured in MRS in one patient. An ap-
proximately seven-fold increase in the choline
/ NAA ratio was found, and the patient was re-
ported as a high grade glial tumor. Postopera-
tive pathology result was reported as granulo-
matous disease (Tuberculosis) (Figure 2).

a 9 b
Figure 2: 46-year-old female patient.
a. MRl axial section view of the lesion with vasogenic edema around the
parietal lobe postcentral gyrus with heterogeneous irregular contrast
enhancement
b. MRI Coronal section T2AG image
c. Peak waves of metabolites measured after MRS
d. Lesion image taken after MRP.

Although there was no choline peak in one
patient, it was stated that there might be a
low-grade glial tumor due to decreased NAA,
lipid and lactate peak, and the pathology re-
sult of the patient was hematoma. During the
follow-up, no lesion suggesting a tumor was
observed in the control MRI. In another case,
high-grade glial tumor was considered due to
choline / NAA> 1.2, and the pathology result
was reported as lymphoma. In the examination
of MRS in 2 cases with pathology results, cho-
line peak was observed in 1 case and choline
/ NAA and choline / Creatinine ratios were inc-
reased, while the choline / NAA ratio was low
in the other case.When the postoperative pat-
hological diagnoses were compared with MRS,
it was found that 77% (27 of 35 patients were
compatible).

DISCUSSION

When faced with a cranial space-occupying
lesion, the first thing to do is to make the pre-
operative diagnosis as accurately as possible
in terms of treatment planning. Especially the
differentiation of tumor-like lesions that can be
confused with neoplasms has very important
results in terms of treatment and survival. Pre-
operative comprehensive imaging is one of the
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factors affecting diagnosis and success. Ima-
ging enables staging, formulating preoperative
strategies, monitoring treatment response, and
obtaining information critical to postoperative
surveillance and prognosis (4). Therefore, ima-
ging methods form the basis of preoperative
planning, postoperative evaluation, radiothe-
rapy planning and post-treatment surveillance

(2).

MRI is the first imaging method used in the dif-
ferential diagnosis of cranial lesions. In recent
years; Magnetic resonance perfusion (MRP)
imaging, which provides information about
tissue microcirculation, MRS, which provides
information about tissue biochemistry and
metabolism, and diffusion imaging of micros-
copic water movement have been developed
(5). MRP imaging is much more successful and
reliable in showing pseudoprogression (6). The
combination of MRI and positron emission to-
mography (PET) is important both in the initial
treatment planning and in treatment planning
after recurrence (7). Increased cell density in
malignant brain tumors leads to the restriction
of water disivity and lower Apparent Diffusion
Coefficient (ADC) signal values (8).

MRS is a non-invasive diagnostic method that
monitors metabolic changes in brain tumors (9,
10). Although a tumor-specific metabolite has
not been identified to date, some markers have
been identified for tumor characterization. The-
se are NAA showing neuronal integrity, choline,
a cell membrane synthesis marker, creatinine, a
bioenergy storage marker, and lactate, a produ-
ct of anaerobic glycolysis (11).

Although the incidence of central nervous sys-
tem tumors is between 10-17 per 100,000 on
average, 9% of tumor-related deaths are caused
by tumors of this system. Cerebral gliomas in
this group constitute approximately 24% of pri-
mary brain tumors with a worldwide case inci-
dence rate. Meningiomas are the second most
common intracranial tumors in the adult group,
and these two groups constitute an important
part of all cancer morbidity and mortality (12).

In brain tumors, generally decreased NAA, inc-
reased choline and again decreased creatinine
signal are detected. Similar results were obtai-

ned in the study conducted by Esen et al. (13).
In our study, the mean peak levels obtained
from the tumoral region were NAA: 1.56, creati-
nine: 1.84 and choline: 4.2, choline / NAA: 2.68,
choline / creatinine: 2.28 and creatinine / NAA:
1.17. While a significant decrease was observed
in NAA levels due to neuronal loss in these regi-
ons, a moderate decrease was observed in crea-
tinine levels. The increase in choline values was
measured. The mean peak levels of these cases
in the analysis performed from normal appea-
ring brain parenchyma were NAA: 4.26, choline:
2.42, creatinine: 2.24, choline / NAA: 0.56, choli-
ne / creatinine: 1.08 and creatinine / NAA: 0.52.
The choline / NAA ratio may not always be
increased in gliomas. This is because gliomas
have different metabolic properties (14). In our
study, 23 patients were reported as high-gra-
de glial tumors as a result of preoperative MRS,
and decreased NAA, increased choline and dec-
reased creatinine levels were measured in all of
these patients. Postoperative pathology reports
showed that 2 patients had low grade astrocy-
toma, one patient had lung metastasis, and one
patient had granulomatous disease. Although it
was reported that there was no choline peak in
one patient, the choline / NAA ratio was normal
and the patient could have non-tumor patho-
logies in the preoperative MRS, the pathology
result was a low-grade glial tumor.

The association of choline, whose value increa-
ses as a result of the increase in cellular memb-
rane synthesis, and a decrease due to neuron
loss, is the distinguishing feature of actively
growing malignant brain neoplasms (15). As
the malignancy of gliomas increases, NAA and
creatinine levels decrease, while choline, lipid
and lactate peaks increase. In our study, 96% of
the patients with high-grade tumors (Glioblas-
tome multiforme WHO (World Health Organiza-
tion) Grade 4/4) had high choline and decrea-
sed NAA, and choline / NAA ratios were found
to be 4.53 on average.

Itis not easy to differentiate calcified granuloma
due to tuberculosis by imaging findings. Neuro-
cysticercosis, metastases, lymphoma, toxop-
lasma, glioblastoma multiforme and pyogenic
abscess should be considered in the differential
diagnosis. Tuberculomas include a hyperinten-



se rim in MRI, a hypointense area in the center,
perilesional vasogenic edema and annular stru-
ctures (16). In MRS, a decrease in NAA / creati-
nine, a slight decrease in NAA / choline, and an
increase in lipid and lactate peaks are usually
observed (17). In most recent studies, a single
peak peak of 3.8 ppm is observed in the area
representing lipids and glutamine in most tu-
berculomas, and this is absent in most malig-
nant tumors. This peak is a sign for distinguis-
hing lesions, but this peak is extremely difficult
to measure (18). In one of our patients, choline
/ NAA: 7.22 and choline / creatinine: 3.61 were
found and the pathology result of the patient
reported as a high-grade mass was granuloma-
tous disease, tuberculosis.

Lipid resonances become more pronounced
in the presence of necrosis in cranial metasta-
tic lesions. However, since lipid resonance can
be seen in high-grade glial tumors, it is difficult
to distinguish between two tumor groups with
this finding only by MRS. Other imaging met-
hods should also be used. In our study, choli-
ne peak was observed in MRS in 1 case, it was
called high-grade glial tumor because choline
/ NAA and choline / creatinine were increased,
but it was interpreted as carcinoma metastasis
in the pathology report.

Choline / Creatinine ratio is used in many stu-
dies to distinguish between low-grade glial
tumor and high-grade glial tumors. However,
since these findings are nonspecific and may
change in other lesions of the central nervous
system, their use alone in the differential diag-
nosis may give incorrect results (19).

This study was carried out to investigate the
success of imaging methods for the diagnosis
of cranial lesions. The low number of cases may
cause negativity. Again, the interpretation of
spectroscopy reports by different radiologists
may cause negativity.

It should be kept in mind that MRS alone may
not be used in the differential diagnosis of cra-
nial space-occupying lesions, and it is seen that
highly accurate results can be obtained when it
is used together with MRI and other advanced
examination methods in the evaluation of brain
tumors, differentiation and staging from other
non-tumoral lesions.
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COVID-19 PNOMON:ISiNiN TORAKS BT BULGULARI VE
KLiNiK SEMPTOMLAR iLE iLiSKisi

THE RELATIONSHIP BETWEEN CHEST CT FINDINGS AND CLINICAL SYMPTOMS
OF COVID-19 PNEUMONIA
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OZET

AMAC: Bu calismada koronaviriis hastaligi 2019 (COVID-19) ile
enfekte 185 hastanin ilk basvuru sirasindaki toraks bilgisayarli
tomografi (BT) bulgularinin degerlendirilmesi ve demografik
veriler ile iliskisinin sunulmasi amaglandi.

GEREC VE YONTEM: Mart - Temmuz 2020 tarihleri arasinda,
basvuru esnasinda cekilmis toraks BT incelemesi olan, gercek
zamanl ters transkriptaz-polimeraz zincir reaksiyonu (RT-PCR)
testi ile COVID-19 tanisi dogrulanmis, hastanemizde yatirilarak
takip ve tedavi edilen 185 ardisik hasta calismaya alindi. Has-
talarin demografik verileri, basvuru sirasindaki sikayetleri, RT-
PCR sonuglari elektronik tibbi kayitlarindan ve BT incelemeleri
PACS sisteminden retrospektif olarak tarandi. Lezyon paterni
olarak buzlu cam alani, konsolidasyon ya da buzlu cam goru-
nidmi ile birlikte konsolidasyon bulgusu olmasi tutulum varhgi
olarak kabul edildi. Tutulum tarafi, dagilimi, yayginhg, plevraya
uzakhgi degerlendirildi. Hava bronkogrami, vaskiler dilatas-
yon, subplevral bant formasyonu, kaldirim tasi bulgusu, traksi-
yon bronsektazisi, fibroatelektazi, ters halo isareti, tomurcuklu
agac¢ goriniimu, komsu plevrada kalinlasma, plevral effiizyon,
kavitasyon, mediastinal lenfadenopati gibi diger ek bulgularin
varligi kaydedildi.

BULGULAR: Olgularin yaslari 18 ile 87 arasinda degismek-
te olup 86's1 (%46,5) kadin ve 99'u (%53,5) erkekti. Olgularin
%69'unda buzlu cam goriinim ve/veya konsolidasyon bulgu-
su varken %31’'inde BT tutulum bulgusu yoktu ve %28 olguda
BT tamamen normaldi. %80'inde bilateral, %87’sinde multilober
tutulum gorildu. Buzlu cam goriiniimi ve/veya konsolidasyo-
na eslik eden en sik bulgular subplevral bant (%27) ve fibroate-
lektazi (%25) iken, tomurcuklu agag¢ goriinim{, kavitasyon, ters
halo isareti ve plevral kalinlasma en az gorilen BT bulgularidir.

SONUC: Bizim calismamiz semptomlarin baslangi¢ evresinde
toraks BT'de bilateral ,periferal veya yamali multilober buzlu
cam alanlarinin yaygin oldugunu ancak buna azimsanmayacak
oranda konsolidasyonlarin eslik ettigini gdstermistir. Bu bulgu-
lara en sik subplevral bant, fibroatelektazi, kaldirim tasi bulgusu
ve vaskdler dilatasyon gibi daha ge¢ donem bulgulari eslik et-
mektedir. RT-PCR testi sonu¢lanmamis oldugunda ya da yanlis
negatiflik durumunda bu bulgular COVID-19 lehine yiksek siip-
heli olarak degerlendirilmeli, gerekli izolasyon ve erken tedavi-
ye baslanmalidir.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to evaluate the f chest
computed tomography (CT) findings of 185 patients infected
with the coronavirus disease 2019 (COVID-19) at the first admis-
sion and to present their relationship with demographic data.

MATERIAL AND METHODS: Between March and July 2020, 185
consecutive patients who were hospitalized, followed up and
treated in our hospital, who were diagnosed with COVID-19 by
real-time reverse transcriptase-polymerase chain reaction (RT-
PCR) test and who had a chest CT examination taken at the time
of admission were included in the study. The demographic data
of the patients, complaints at the time of admission, RT-PCR
results from their electronic medical records and chest CT exa-
minations from the PACS system were scanned retrospectively.
The presence of ground glass opacities, consolidation or both
were accepted as the lesion pattern and as the presence of the
involvement. The side, distribution, extent, and distance to the
pleura of the involvement were evaluated. Other additional fin-
dings such as air bronchogram, vascular dilatation, subpleural
band formation, crazy paving , traction bronchiectasis, fibroa-
telectasis, inverted halo sign, tree in bud appearance, pleural
thickening, pleural effusion, cavitation, and mediastinal lymp-
hadenopathy were recorded.

RESULTS: The ages of the cases ranged from 18 to 87 and 86
(46.5%) of them were female and 99 (53.5%) of them were male.
While 69% of the cases had a ground-glass opacities and / or
signs of consolidation, 31% of them did not have any involve-
ment findings in the CT and CT was completely normal in 28%
of the cases. Bilateral involvement was observed in 80% and
multilobar involvement in 87%. The most common findings
accompanying the ground glass opacities and/or consolidation
are subpleural band (27%) and fibroatelectasis (25%), while the
tree in bud appearance, cavitation, inverted halo sign and pleu-
ral thickening are the least common CT findings.

CONCLUSIONS: Our study has shown that bilateral, peripheral,
multilobar ground glass opacities are common in chest CT in
the initial phase of symptoms. However this is accompanied
by consolidations to a considerable extent. These findings are
most often accompanied by later findings such as subpleural
band, fibroatelectasis, crazy paving finding and vascular dilata-
tion. When the RT-PCR test is not completed or in case of false
negativity, these findings should be considered as highly sus-
picious in favor of COVID-19, and necessary isolation and early
treatment should be initiated.

KEYWORDS: COVID-19, Chest CT, Pneumonia, Ground glass
opacity
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GiRiS

Koronavirlsler dort tur virtslerden (alfa, beta,
gama ve delta koronavirls) olusan buyuk, tek
sarmalli, pozitif polariteli, zarfli bir RNA virls
ailesidir. insanlarda enfeksiyona neden oldugu
bilinen yedi koronaviris etkeni vardir ve bun-
lardan; siddetli akut solunum sendromu koro-
navirusi (SARS-CoV ve SARS-CoV-2 ), orta dogu
solunum sendromu koronavirlisi (MERS-CoV)
, HCoV-HKU1 ve HCoV-OC43 beta koronavirus
grubundadir (1). Siddetli akut solunum send-
romu koronaviris 2’'nin (SARS-CoV-2) neden ol-
dugu koronaviris hastaligi 2019 (COVID-19), ilk
olarak Cin'in Wuhan kentinde ortaya ¢ikti. Akut
baslangig, yuksek bulasicilik, siddetli semptom-
lar, insan saghgi ve givenligi icin ciddi tehdit
ile karakterize COVID-19 hizla duinyaya yayildi
ve Mart 2020 tarihinde Diinya Saglik Orgiiti
(WHO) tarafindan pandemi ilan edildi (2). Diin-
ya Saglik Orguti verilerine gore; 1 Subat 2021
itibariyle, diinya genelindeki COVID-19 kaynakli
vaka sayisinin 102.399.513’¢, 8lum sayisinin ise
2.217.005% ulastigr gortlmektedir (3). Yeni bir
viris olarak SARS-CoV-2'nin biyolojik 6zellik-
leri, epidemiyolojisi, patojenitesi ve bagisiklig
net olarak gosterilmemistir, tedavide kullanilan
ilaglar arastinimaya devam etmektedir. Pande-
mi yonetimi, temel olarak hastalarn tespiti ve
izolasyonu ile hastaligin erken dénemde bulas-
masinin sinirlandirilmasina baghdir.

COVID-19 enfeksiyonu asemptomatik olabile-
cedi gibi hafif st solunum yolu enfeksiyonu,
solunum yetmezligi veya 6liimle sonuclanabi-
len agir viral pndmoniye neden olabilmektedir
(4-7). En yaygin semptomlar ates, kuru oksuruk,
nefes darligi ve halsizliktir. Daha az siklikta mi-
yalji, burun tikanikligi, bogaz agrisi, bas agrisi,
artralji, ishal, tat ve koku kaybi gortilebilir (5, 6).

COVID-19 tanisinda, orofaringeal-nazofaringeal
surlintd ile alinan 6rnekte viral nukleik asidin
gercek zamanli ters transkripsiyon polimeraz
zincir reaksiyonu (RT-PCR) ile gosterilmesi stan-
dard referans yontem olarak kabul edilmistir.

RT-PCR sonucunun negatif olmasi COVID-19 ta-
nisini dislamazken birden fazla test tekrarn ge-
rekebilir. Son calismalar yanhs negatif RT-PCR
sonuclari olan COVID-19 hastalarinda toraks bil-
gisayarl tomografi (BT) incelemesinin dnemine

deginmis (8, 9) ve BT duyarliligini % 98 olarak
bildirmistir (10). Primer olarak solunum sistemi
tutulumu nedeniyle siipheli semptomatik CO-
VID-19 vakalarinda klinik ve laboratuar bulgu-
lari ile birlikte hem ilk degerlendirme hem de
takip icin toraks BT'si siddetle tavsiye edilmek-
tedir (11-15). Akciger grafisi; hasta basi uygu-
lama olanadi vermesi, cihaz temizliginin daha
kolay olmasi ve daha dusiik doz radyasyon icer-
mesi nedeni ile COVID-19 pnémonisinde ilk go-
rinttleme yontemi olarak kullanilabilir. Ancak
buzlu cam gibi diistik dansiteleri goriilmesi gli¢
oldugundan ve erken evrelerde normal olabile-
ceginden BT'ye gore sensitivitesi diisuktir (16,
17). Oysa BT bulgulari semptom baslangicindan
once bile mevcut olabilir (18, 19). Bu calismada
hastanemizde COVID-19 tanisi dogrulanmis
185 hastanin ilk basvuru sirasindaki BT bulgula-
r ve demografik veriler ile iliskisinin sunulmasi
amaclandi.

GEREC VE YONTEM

Calisma Dizayni

Bu retrospektif calisma Glkemiz Saglk Bakanli-
gindan ve Universitemiz etik kurulundan onay
alinarak yapildi. Mart - Temmuz 2020 tarihleri
arasinda hastanemize COVID-19 siiphesiyle bas-
vuran, basvuru esnasinda Unitemizde ¢ekilmis
toraks BT incelemesi olan, RT-PCR ile COVID-19
tanisi dogrulanmis, hastanemizde yatirilarak ta-
kip ve tedavi edilen 185 ardisik hasta calismaya
alindi. Hastalarin yas, cinsiyet gibi demografik
verileri, basvuru sirasindaki sikayetleri, RT-PCR
sonuglari elektronik tibbi kayitlarindan ve BT in-
celemeleri PACS sisteminden retrospektif olarak
tarandi. Ayaktan basvuran hastalar, takip sire-
cinde RT-PCR sonuclari negatif ¢ikan hastalar,
18 yasindan ku¢ik cocuk hastalar ve BT incele-
mesi Unitemizde yapilmayan hastalar calismaya
dahil edilmedi.

Toraks BT Protokolii ve Goriintiilerin Analizi

Tum toraks BT incelemeleri; hastalarin COVID-19
siphesiyle acil COVID poliklinigine basvurusu-
nu takiben, klinik muayene, laboratuar testleri,
orofaringeal ve nazofaringeal siiriintl alma ve
tani koyma asamasinda yapildi. Tim gorintu-
ler hastalar supin pozisyonda iken 64 dedektor
spiral BT (Aquilion 64 Slice, Toshiba Medical Sys-
tems, Tokyo, Japan) cihazi ile kontrast verilme-



den aksiyel kesitler seklinde elde edildi. BT ce-
kim protokol(; tiip voltaji 120 kVP; mAs 30 - 70,
pitch =1,84, kesit kalinhgi =0,5 mm, FOV =400
(L) seklindedir. Toraks BT goriintuleri is istasyo-
nu konsolundan 10 yildan fazla deneyimi olan
2 uzman radyolog tarafindan ayri ayri okundu.
Nihai sonuclar konsensus seklinde kaydedildi.
Toraks BT bulgulari esas olarak sunlari icermek-
tedir. Lezyon paterni olarak buzlu cam alani,
konsolidasyon ya da buzlu cam gorinimd ile
birlikte konsolidasyon bulgusu olmasi tutulum
varhgi olarak kabul edildi. Hava bronkogrami,
vaskuler dilatasyon, subplevral bant formasyo-
nu, kaldirim tasi bulgusu, traksiyon bronsekta-
zisi, fibroatelektazi, ters halo isareti, tomurcuklu
agag¢ gorinimi, komsu plevrada kalinlasma,
plevral efflizyon, kavitasyon, mediastinal lenfa-
denopati gibi diger ek bulgularin varhgi kayde-
dildi. Buzlu cam goriinimu ve/veya konsolidas-
yon dagihmi olarak tek tarafli/bilateral, lobar/
multilobar, periferal/santral/ peribronkovasku-
ler olarak gruplandirildi, apikal tutulum varlig
kaydedildi. En bliylk buzlu cam alani ve/veya
konsolidasyon boyutu olculdi 3 cm'den k-
¢k ve buyuk olarak gruplandinlidi (20). Lober
dagihm; anterior, posterior, anterior+posteri-
or tutulum olarak gruplandirldi. Tutulum olan
lezyonlarin plevraya uzakhigi olculdi. Plevral,
plevraya 1Tcm'den yakin, plevraya 1 cm’den uzak
ve plevraya hem 1 cm'den yakin hem de uzak
lezyon varhdi olarak gruplandirldi. Ayni zaman-
da hastalar toraks BT'de COVID-19 pnémonisi
icin Radiological Society of North America’nin
(RSNA) 6nerdigi raporlama sistemine gore; tipik
goriiniim, atipik goriniim, belirsiz goriinim ve
normal BT olarak siniflandirildi (21, 22).

Etik Kurul

Bu calisma Maltepe Universitesi Klinik Arastir-
malar Etik Kurulu'nun 2020/6 tarih 2020/900/52
sayili karari ile onaylanmistir.

istatistiksel Analiz

Galismada elde edilen bulgular degerlendirilir-
ken, istatistiksel analizler icin IBM SPSS Statistics
22 (IBM SPSS, Turkiye) programi kullanildi. Ca-
hisma verileri degerlendirilirken parametrelerin
normal dagilima uygunlugu Shapiro Wilks testi
ile degerlendirilmistir. Calisma verileri deger-
lendirilirken tanimlayici istatistiksel metodlarin
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(ortalama, standart sapma, frekans) yani sira
niceliksel verilerin karsilastirilmasinda normal
dagihm gosteren parametrelerin iki grup arasi
karsilastirmalarinda Student t test kullanildi. Ni-
teliksel verilerin karsilastirllmasinda ise Fisher’s
Exact test ve Continuity (Yates) Dlzeltmesi kul-
lanildi. Anlamlilik p<0,05 dlizeyinde degerlen-
dirildi.

BULGULAR

Galisma Mart - Temmuz 2020 tarihleri arasinda
yaslari 18 ile 87 arasinda degismekte olan, 86'si
(%46,5) kadin ve 99'u (%53,5) erkek olmak tze-
re toplam 185 hasta ile yapilmistir. Olgularin yas
ortalamasi 47,79+18,35 yil'dir. Olgularin %50’si
Oksuirlik, %34'G ates, %27'si halsizlik, %22'si ne-
fes darligi, %21'i temas 6ykiisi, %8'i miyalji, %8'i
bogaz agrisi, %5'i ishal, %4'G bas agrisi, %3’l
koku ve tat kaybi, %2’si karin agrisi semptomlari
ile basvurmustur (Sekil 1).
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Sekil 1: Klinik basvuru nedenleri ve 6n tanilarin dagiimi

Semptomlarin baslama siresi ile hastane bas-
vurusu arasindaki siire 1-7 glndir. Basvuru
esnasinda elde olunan Toraks BT incelemede,
olgularin %69'unda buzlu cam gorinimu ve/
veya konsolidasyon bulgusu varken %31'inde
BT tutulum bulgusu yoktu ve %28 olguda BT ta-
mamen normaldi. %80'inde bilateral, %87'sinde
multilober tutulum gordldi. Lober tutulum-
larin cogunlugu hem anterior hem posterior
tutulum seklindeydi ve apikal tutulum orani
disuktl (%66 ve %24). BT'de tutulum olup ol-
mamasina gore her iki cinsiyet arasinda farkli-
lik saptanmadi (p=0,096). Ancak BT'de tutulum
olanlarin yas ortalamasi 55 yil, olmayanlarin
yas ortalamasi 31 yil olup istatistiksel olarak
anlamli yiksek bulunmustur (p<0,05). Genel
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Ozellikler ve BT bulgularinin dagilimi, ytzdeleri
verilmistir (Tablo 1). Ayrica RSNA siniflamasina
gore ise BT incelemede 103 hastada (%55) tipik
goriinim, 6 hastada (%3,2) atipik gortiniim, 25
hastada (%13,5) belirsiz gériiniim, 51 hastada
(%27,5) ise normal BT bulgulari mevcuttu.

Tablo 1: COVID-19 tanili hastalarda genel 6zelliklerin dagilimi

Min-Max OrtSs
Yas 18-87 47,79+18,35
n %
Cinsiyet Kadin 86 46,5
Erkek 99 535
BT tutulum yok 58 31
var 127 69
Tutulum taraf (n=127) Unilateral 25 20
Bilateral 102 80
Lokalizasyon (n=127) Anterior 8 6
Posterior 35 28
Anterior+posterior 84 66
Apikal tutulum(n=127) Yok 97 76
Var 30 24
Lober dagilim (n=127) Periferal 85 67
Santral 1 08
Periferal+santral 41 32
Multilober tutulum (n=127) Multilober 110 87
Unilober 17 13
Buzlu cam goriiniimii Yok 67 36
Var 118 64
Konsolidasyon Yok 135 73
Var 50 27
Lezyon boyut (n=127) <3 cm 103 81
>3 cm 24 19
Plevraya mesafe (n=127) Plevraya 1 cm den yakin 55 43
Plevraya 1cm den uzak 3 2
Plevraya <1cm ve >1cm 69 54

BT: Bilgisayarli tomografi

Buzlu cam gorinimu 77 hastada, konsolidas-
yon 9 hastada izlenirken 41 hastada buzlu cam
goriniimu ve konsolidasyon birlikte gortlmek-
teydi. Olgularin ¢cogunlugunda (%81) lezyon
boyutu 3 cm’den kiigliktu ve periferal yerlesim-
liydi (%69). %43 olguda subplevral alanda, %54
olguda subplevral ve periferal parankimal alan-
da tutulum saptandi. Buzlu cam gorinimu ve/
veya konsolidasyona eslik eden en sik bulgular
subplevral bant formasyonu (%27) ve fibroate-
lektazi (%25) iken, tomurcuklu agag gériinimdi,
kavitasyon, ters halo isareti ve plevral kalinlas-
ma en az gorilen BT bulgularidir (Tablo 2), (Re-
sim 1, 2).

Tablo 2: COVID-19 tanili hastalarda toraks BT bulgulari ve dagilimi

BT bulgular n(185) %
Buzlu cam goriiniimii 118 63,7
Konsolidasyon 50 27
Subplevral bant 53 28,6
Fibroatelektazi 46 24,9
Kaldirim tas1 bulgusu 33 17,8
Vaskiiler dilatasyon 24 13
Hava bronkogrami 18 9,7
Plevral effiizyon 14 7,6
Mediastinal LAP 9 4,9
Traksiyon bronsektazi 6 3,2
Plevral kalinlasma 3 1,6
Kavitasyon 3 1,6
Tomurcuklu aga¢ manzarasi 2 1,1
Ters halo isareti 2 1,1
BT bulgusu yok 52 28

-

Resim 1: Kontrastsiz toraks BT aksiyel kesitleri a,b) Oksiiriik ve halsizlik
sikayeti ile bagvuran 56 yasindaki olguda; her iki akcigerde anterior ve
posterior alanlarda multilober, periferal, subplevral yerlesimli buzlucam
alanlari (siyah oklar) c) Basagrisi ve halsizlik sikayeti ile basvuran 53 ya-
sindaki olguda; sag akciger alt lobda periferal yerlesimli buzlucam alani
ve komsulugunda vaskiiler dilatasyon (siyah ok) d) Ates ve oksurik si-
kayeti ile basvuran 47 yasindaki olguda; her iki akciger alt lob posterior
kesimlerde subplevral yerlesimli konsolidasyon alanlari (siyah oklar).

D

Resim 2: Kontrastsiz toraks BT aksiyel kesitleri a) Ates, oksurik ve ne‘-
fes darligi sikayeti ile bagvuran 58 yasindaki olguda; sag akciger ortal
lob anteriorda buzlucam alani ve vaskiiler dilatasyon (siyah ok), sol ak-
ciger alt lob posteriorda kaldirim tasi bulgusu (ok basi) b) Ayni hastanin
sag akcigerinde daha alt kesitlerde lineer fibroatelektaziler (siyah ok) c)
Okstiriik ve nefes darhigi sikayeti ile basvuran 42 yasinda bilateral plev-
ral efflizyonu ve sol akciger alt lob posteriorda genis buzlucam alani,
hava bronkogramlari iceren konsolidasyon alanlari bulunan olguda; sag
akciger alt lob posteriorda subplevral bant (ok basi)ve sol akciger alt
lobda lineer fibroatelektazi(siyah ok) d) Ates,oksurlk ve miyalji sikaye-
ti ile basvuran 44 yasindaki olguda; sol akciger st lobda kaldirim tasi
bulgusu (beyaz ok).

BT bulgularina gore yas ortalamalarn Sekil 2
verilmistir. Buzlu cam gorinimi, vaskiler di-
latasyon, kaldirim tasi bulgusu, fibroatelektazi,
subplevral bant formasyonu, plevral efflizyon
ve mediastinal lenfadenopati goériilen hasta-
larin yas ortalamasi goriilmeyenlere gore ista-
tistiksel olarak anlamli ylksek, ters halo isareti
gorilenlerin yas ortalamasi ise anlamh diizeyde
dusik bulunmustur (p<0,05). Hava bronkog-
rami, plevral kalinlasma, kavitasyon, traksiyon
bronsektazisi, tomurcuklu agac¢ goérinimi ve
konsolidasyon bulgulari gorilenler ve goril-
meyenler arasinda yas ortalamalari agisindan

anlaml bir farklilik bulunmamaktadir (p>0,05).



BT bulgularina gére yas ortalamalari
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Sekil 2: BT bulgularina gore yas ortalamalari

Ates, nefes darhgi, oksurik, halsizlik ve temas
gibi sik basvuru nedenleri ile BT bulgulari ara-
sindaki iliski de degerlendirildi. Ates sikayeti ve
on tanisi; konsolidasyon, hava bronkogrami,
subplevral bant ve fibroatelektazi bulgusu olan
olgularda olmayanlara oranla istatistiksel olarak
fazla bulunmustur (p<0,05). Nefes darlidi sika-
yeti; buzlu cam dansitesi, konsolidasyon, fibro-
atelektazi, subplevral bant formasyonu, hava
bronkogrami, tomurcuklu agag¢ gortinim,kal-
dinm tasi bulgusu ve plevral efflizyon bulgusu
olan olgularda olmayanlara oranla istatistiksel
olarak fazla bulunmustur (p<0,05). Okstiriik;
buzlu cam alani ve kaldirim tasi bulgusu olan-
larda, halsizlik; buzlu cam alani olanlada, temas
Oykusu; buzlu cam dansitesi ve fibroatelektazi
bulgusu olan olgularda olmayanlara oranla is-
tatistiksel olarak fazla bulunmustur (p<0,05). BT
bulgusu olmayan olgularda ise 6ksurik (25/58),
temas Oykusu (20/58) ve ates (11/58) en sik bas-
vuru nedenleri olarak tespit edilmistir.

TARTISMA

SARS-CoV-2'nin baslica solunum sistemini en-
fekte ettigi, inflamasyona, interstisyel hasara,
parankimde dedisikliklere ve hicre olimiine
neden oldugu bilinmektedir (23). Toraks BT nis-
beten basit ve hizli taramaya olanak saglamasi
ve yuksek sensitivitesi nedeniyle diinya gene-
linde COVID-19 slipheli hastalarda yaygin ola-
rak kullaniimaktadr.

COVID-19 pndémonisinin en yaygin BT bulgusu
buzlu cam opasiteleri olup yapilan ¢alismalarda
tipik paterni bilateral, periferal, multilober ve
posterior yerlesim olarak bildirilmistir (7, 20, 24).
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Buzlu cam opasitesi, tek basina gorlebilecegi
gibi konsolidasyon, interlobiler septal kalin-
lasma, vaskiler dilatasyon gibi farkli bulgularla
birlikte de gorilebilmektedir (25). Konsolidas-
yonlar genellikle multifokal, segmental, yamal
tarzda, daha ¢ok alt lob ve periferik yerlesimli
olarak gorulir ve hava bronkogramlari icerebilir
(6). Daha ileri yasta, progresyon gosteren olgu-
larda ya da hastaligin ileri doneminde gozlen-
me sikliginin fazla oldugu bildirilmistir (25). Pan
ve ark. calismalarinda konsolidasyonun erken
evrede nadir goruldigin, daha geg evrelerde
konsolidasyonlarin genisledigini ve diffuizlesti-
gini bildirmislerdir (26).

COVID-19 pnémonisinde akciger tutulumunun
BT evreleri tanimlanmistir (27). Baslangic semp-
tomlarindan sonraki 0-4. glin erken evredir ve
baslica goruntuleme bulgusu alt loblarda, uni-
lateral ya da bilateral dagilimli, subplevral yer-
lesimli buzlu cam opasiteleridir. Progresif evre
5-8. glinler arasi olup enfeksiyonun hizla siddet-
lendigi ve yayildigi evredir. Bilateral, multilober,
diffiz dagilimh buzlu cam opasiteleri, konsoli-
dasyon ve kaldirim tasi paterni gozlenmektedir.

9-13. glinler pik evresidir ve akciger tutulumla-
rinin yavas yavas zirve yaptigi, konsolidasyonla-
rin yogunlastigi goézlemlenir. Bir dnceki evredeki
BT bulgularina rezidiiel parankimal bantlar eslik
eder. 14. glinden sonrasi enfeksiyonun kontrol
altina alindigi, konsolidasyonlarin geriledigi ve
artik kaldinm tasi paterninin gorilmedigi ab-
sorbsiyon evresidir. Bu evrede konsoliasyonla-
rin absorbe olmasiyla genis buzlu cam alanlari
gozlemlenebilir.

Bizim olgularimizda sikayetler ile hastanemize
basvuru arasindaki stre 1 ile 7 glin arasinda ol-
dugundan BT bulgularinin COVID-19 pnémoni-
sinin erken ve progresif evresinde oldugu kabul
edilebilir. Calismamizda en sik BT bulgusu; lite-
ratlr ile uyumlu olarak en erken radyolojik bul-
gu olarak tanimlanan buzlu cam alanlariydi. An-
cak buzlu cam alani ve konsolidasyon birlikteligi
de azimsanmayacak oranda gozlendi. Konsoli-
dasyon gorilen hastalarimizin orani %27 idi ve
hastaligin ileri evresinde ya da daha yasli hasta-
larda gorilme sikliginin fazla oldugunu bildiren
calismalarin aksine yas ile arasinda anlamli iliski
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saptanmadi. ilgin¢ olarak buzlu cam alani gé-
rilen hastalarin yas ortalamasi gortilmeyenlere
oranla anlamli yuksek bulundu. Kaldinm tasi
bulgusu, buzlu cam dansitesi ve interlobiler
septal kalinlasmanin birlikte gorildigi patern-
dir. Yapilan calismalarda COVID-19 hastalarinda
stkhginin %5-36 oraninda oldugu, buzlu cam
dansitesi ve konsolidasyon ile birlikteligi prog-
resif ve pik evreye girildiginin isareti olabilecegi
bildirilmistir (7, 23). Bizim olgularimizda sikh-
g1 %17 olarak hesaplanmistir ve erken evrede
gorilmesi beklenmediginden olgularimizin bir
kisminin progresif evrede oldugu ve hastaligin
siddeti ile ilgili olabilecegi distintlmustdr.

Vaskdler dilatasyon ozellikle buzlu cam alani
icindeki pulmoner damarlarin genislemesini
gOsteren nispeten daha spesifik isaretler ara-
sindadir ve oldukga yaygin (%71-82) bir isaret
olarak rapor edilmistir (28, 29). Yine Zheng ve
ark/nin meta-analizinde, buzlu cam alanlar,
vaskuler genisleme, interlobiler septal kalin-
lasma ve subplevral bantlarin en sik gorilen
bulgular oldugunu bildirilmistir (30). Bizde ca-
hsmamizda subplevral bant sikligini (53/185,
%28) buzlu cam alanlarindan sonra en sik bulgu
olarak saptadik ancak vaskdler dilatasyon bul-
gusu literatiire oranla daha oranda az saptand..
Hu ve ark. COVID-19’un radyolojik bulgulari ile
ilgili yayinladiklari derlemede, traksiyon bron-
sektazisi, hava bronkogrami, buzlu cam alani ve
konsolidasyondan sonra diger yaygin bulgular
olarak bildirmisler (31). Ancak biz ¢alismamiz-
da hava bronkogrami, traksiyon bronsektazi-
si, ters halo isaretini bulgularini, mediastinal
lenfa- denopati, kavitasyon, plevral efflizyon,
plevral kalinlasma ve tomurcuklanan agag¢ go-
rintlsU gibi atipik ve nadir olarak tanimlanan
bulgular gibi %10'dan daha az oranda tespit et-
tik. Farkli hastalik donemlerindeki BT goruntu-
lerini iceren, genis hasta serileri ile yapilan ¢ok
merkezli calismalarla bu bulgularin sikligi ile il-
gili daha net bilgiler verebilir.

Calismamizda buzlu cam alani gérilen hastalar-
da klinik semptom olarak 6ksurik, nefes darhgi,
halsizlik ve temas 6ykuisu; konsolidasyon goru-
len hastalarda ates ve nefes darligi istatistiksel
olarak anlaml fazlaydi. Yine subplevral bant
gorilen hastalarda ates, nefes darhgi; fibroa-
telektazi gorllen hastalarda ates, nefes darligi

ve temas Oykulsu anlamh fazla gorilmustir. BT
bulgusu olmayan hastalarda ise oksurik, ates
ve temas Oykusu en sik basvuru nedeni olarak
saptanmistir.

Calismamizin limitasyonlari; hasta sayisinin az
olmasi, hastalarin taniicin ¢ekilen ilk BT'sini de-
gerlendirdigimiz icin hastahgin her dénemine
ait veri olmayisi ve bu donemler ile BT bulgula-
rini korele edemememiz, hastalarin takip BT ce-
kimlerini degerlendirmedigimizden bulgularin
zaman icindeki degisimini gosteremememizdir.

Bizim calismamiz; semptomlarin baslangig¢ ev-
resinde literatlirde de oldugu gibi toraks BT'de
bilateral, periferal veya yamal multilober buzlu
cam alanlarinin yaygin oldugunu ancak buna
azimsanmayacak oranda konsolidasyonlarin
eslik ettigini gostermistir. Bu bulgulara en sik
subplevral bant formasyonlar, fibroatelekta-
ziler, kaldirim tasi bulgusu ve vaskuler dilatas-
yon gibi pik ve daha ge¢ donemde gorilmesi
beklenen bulgular eslik etmektedir. Buda BT
bulgularinin semptomlardan daha 6nce ge-
lisebilecegini ya da hastaligin siddeti ile ilgili
olabilecegini distindirmektedir. Farkli hastalik
donemlerine ait ya da takip BT goruntulerini
iceren, genis hasta serileri ile yapilan cok mer-
kezli calismalara ihtiyac vardir. COVID-19'un
dinya capinda etkisi devam etmektedir. Bu
nedenle stipheli hastalarin erken tespiti, etkili
izolasyonu ve erken tedavisi 6nemlidir. Has-
taligin erken donemlerinde BT bulgusunun
olmamasi hastaligi dislatmamalidir. Ozellikle
temas Oykulsu olan, oksurik, ates gibi semp-
tomlar olan BT bulgusu negatif olgularda RT-
PCR testi ile COVID-19 tanisi ekarte edilmelidir.
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OZET

AMACG: Bu calismanin amaci S. aureus ile olusturulan deneysel
intraabdominal kaynakl bakteriyemi modelinde beta glukanin
immunomodulator etkisini arastirmaktir.

GEREC VE YONTEM: Wistar albina sicanlardan 30'u rastgele 4
gruba ayrildi. Sirasiyla Staphylococcus aureus bakteriyemisi
(SAB), sefazolin ile tedavi, beta glukan tedavi, beta glukan ve
sefazolin tedavi gruplar olusturuldu. intraabdominal yolla veri-
len 12x10 8 cfu/ml 1 cc S. aureus verildikten sonra intraabdomi-
nal 4 mg/kg beta glukan ve 100 mg/kg sefazolin verildi. 2 saat
sonra 0,5 cc kan alinarak kan kiltur sisesine ekim yapildi. 4-6-8.
saat sonra Timér nekroz faktdri alfa (TNF-a), interldkin-1(1L-1),
interlékin-6 (IL-6), interferon gama (IFN-y) diizeyleri arastirildi.

BULGULAR: Biyokimyasal analizlere gore; calisma sonunda
beta glukan 6. saatte IFN-y'y1 arttirdigl, ancak 4. ve 8. saatlerde
arttirmadigi goriildi. Sefazolin ile birlikte verildiginde 6. saatte
bu artis daha belirgin olmaktadir. Ancak sefazolin verilen grupta
IFN-y degerleri beta glukandan daha yiiksek diizeyde saptandi.
Serum TNF-a diizeyleri degerlendirildiginde, beta glukan veri-
len grupta 8. saatte TNF-a diizeyinde bir baskilanma saptansa
da SAB grubundan daha yiiksek olarak bulundu. Serum IL-1 dii-
zeyleri degerlendirildiginde, beta glukan verilen grupta 4-6 ve
8.saatlerde IL-1 duizeyleri SAB grubuna gore daha yliksekti. Beta
glukana sefazolin eklenen grupta 8. saatte IL-1 diizeylerinde
azalma tesbit edildiyse de, bu diizeyler SAB grubundan yuiksek
saptandi. Serum IL-6 seviyesi dederlendirildiginde, beta glukan
verilen grupta SAB grubuna gore ilk 8 saatte IL-6 saliniminda
artis saptandi. Beta glukan sefazolinle birlikte uygulandiginda
ise IL-6 artisinin ilk 8. saatte en yliksek diizeye ulastigr gorulda.

SONUC: Bu deneysel intraabdominal kaynakli bakteriyemi mo-
deli beta glukanin &zellikle ilk saatlerde TNF-a, IL-1 Gretimini
baskilamadigini, IL-6, IFN-y salinimini arttirdigini gostermistir.
Bu sonugclara gore deneysel intraabdominal kaynakl bakteri-
yemi tedavisinde beta glukan kullaniminin yarar konusunda
anlamli bilgilere ulagilamadi.

ANAHTAR KELIMELER: Bakteriyemi, Beta glucan, Sitokinler,
Staphylococcusaureus
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ABSTRACT

OBJECTIVE: The purpose of this study is to investigate the im-
munomodulatory effect of beta glucan in an experimental mo-
del of intraabdominal bacteremia induced by S. aureus.

MATERIAL AND METHODS: Thirty Wistar albino rats were
randomly divided into four groups. Staphylococcus aureus ba-
cteremia (SAB), treatment with cefazolin, treatment with beta
glucan, treatment with both cefazolin and beta glucan groups
were constituted respectively. 4 mg/kg beta glucan and 100
mg/kg cefazolin were given after 12x10 8 cfu/ml 1 cc S. aureus
was given intraabdominally. After two hours, 0.5 cc blood was
drawn and put into blood culture bottles. Levels of Tumor nec-
rosis factor-alpha (TNF-a), interleukin-1 (IL-1), interleukin-6 (IL-
6), and Interferon gamma (IFN-y) were evaluated after 4th, 6th
and 8th hours.

RESULTS: According to the biochemical analyses; At the end
of the study it was seen that beta glucan increased the level
of IFN-y at 6th hour, but did not at 4th and 8th hours. This inc-
rease became more apparent at 6 th hour when it was given
with cefazolin. However IFN-y levels were found to be higher
in the group which cefazolin was given than beta glucan was.
As the level of serum TNF-a was evaluated, although there was
a supression at 8th hour, it was found to be higher in the group
which beta glucan was given than the SAB group. Serum IL-1
levels were higher at 4th, 6th and 8th hours in the group beta
glucan was given than the SAB group. Although a decline in IL-1
level was detected in the group which cefazolin was added to
beta glucan at 8th hour, this level was found to be higher than
the SAB group. When the serum IL-6 level was evaluated, an inc-
rease in release of IL-6 was found in the group beta glucan was
given in the first 8 hours when it was compared with SAB group.
When beta glucan was given with cefazolin, it was observed
that IL-6 increased to the highest level at 8th hour.

CONCLUSIONS: This experimental intra-abdominal bacteremia
model, demonstrated that beta glucan did not supress the pro-
duction of TNF-a and IL-1, and increased the release of IL- 6 and
IFN-y, especially in the first hours. According to these results, no
significant knowledge could be obtained about the benefit of
using beta glucan in the treatment of experimental model of
intraabdominal bacteremia.

KEYWORDS: Bacteremia, Beta-Glucans, Cytokines, Staphylo-
coccus aureus
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INTRODUCTION

Sepsis is a potentially fatal infectious disease,
which involves several organ systems, leading
to hemodynamic changes, shock, and organ
function failure. Staphylococcus aureus bactere-
mia (SAB) is a clinical table with high mortality
rates that can be of both community or hospital
origin (1). Despite supportive treatments and
strong antibiotics, the development of SAB-ori-
gin sepsis can result in death at the rate of 30%-
70% (2).

For a sufficient immune response to infection,
there has to be interaction between the natural
immune system and the specific immune sys-
tem, including monocyte, T-cell and neutrophil
response. In recent years, research has intensi-
fied on the subject of immunopathophysiology
in sepsis, especially on T-cells (3). When sepsis
develops as a result of bacteremia, the hemod-
ynamic, metabolic, and immune changes seen
in the organism are mediated by cytokines and
mediators that have a role in intracellular signal
transmission. The effects of cytokines are not
only through interference in systemic circulati-
on, but may also be seen with a direct cell-cell
relationship and at small concentrations (4).

Therefore, in the prevention of sepsis emerging
as a result of bacteremia, the reduction or sup-
pression of the effects of pro-inflammatory cy-
tokines can be evaluated as an important step
in the reduction of mortality rates.

Beta-glucan obtained from bread yeast (Sac-
charomyces cerevisiae) is a natural polysaccha-
ride which strengthens the immune system. It
increases the proliferation of macrophages, the
adhesion capability, chemotactic activity and
cytotoxic properties (5). Several studies have
shown the tissue regeneration and anti-neop-
lastic effect of beta-glucan, and strong antioxi-
dant effects against radiation. It has also been
reported that it has shown synergistic effects
with some antibiotics, antifungal and antipa-
rasitic drugs (6). The aim of this study was to
investigate the immunomodulator effect of be-
ta-glucan in intra-abdominal-origin experimen-
tal SAB, taking into consideration the ability to
increase the defence mechanisms of the body
in various infectious and malignant diseases.

MATERIAL AND METHOD

The study inccluded a total of 30 male, Wistar
albino rats, aged 6 months, and each weighing
150-250 gr. One week before the experiment,
the rats were randomly separated into 4 groups
of 6, and kept at room temperature with free
access to food and drinking water. From the ni-
ght before the experiment, the rats were fasted
with continued access to drinking water, aga-
inst complications which may develop.

Standard S. aureus strain (ATCC 29213) was used
to create the SAB model in the rats. For confir-
mation purposes, the strain was seeded in she-
ep blood agar. The colonies produced following
incubation at 37°C for 18-24 hours were evalu-
ated. There was 3 hemolysis and golden yellow
colour pigment in the colonies. Gram staining
was applied to these colonies, and gram (+) ro-
ots were seen. The catalase test was applied to
the colonies and was seen to be positive. Thus,
the colonies were confirmed as staphylococ-
cus. The coagulase test was then applied to the
staphylococcus colonies and those that were
coagulase positive were identified as S. aureus.

Using sterile saline, these colonies were brou-
ght to suspension form with standard McFar-
land 4 (12 x 108 cfu/ml) ensured under denso-
meter control. A total of 24 suspensions of 1 ml
were prepared.

Study Groups

Group 1: SAB group (n=6). The bacteremia mo-
del described by Sherwood et al was formed
(7). Tcc bacteria suspension containing 12 x 10
8 cfu/ml S.aureus was administered intraperi-
toneally (ip) to the rats. Anaesthesia of 3-5 mg/
kg xylazine (Rompan, Bayer) and 40-90 mg/kg
ketamine (ketamine Hcl 50 mg/l, Pfizer) was
administered, and after 2 hours, 0.5cc blood
was taken from the rats. Peds Plus/F (BD Bac-
tec) culture seeding was made from the withd-
rawn blood to investigate whether or not SAB
had developed. In the rats where SAB develo-
ped, 1 cc blood was taken 3 times at 4, 6, and 8
hours after the ip S. aureus injection, and Tumor
necrosis factor-alpha (TNF-a), interleukin-1 (IL-
1), interleukin-6 (IL-6), and Interferon gamma
(IFN-y) were examined in the serums.



Group 2: SAB+ cefazolin group (n=6). The proce-
dures described above were applied then after
the creation of SAB, 100mg/kg cefazolin (I. E.
Ulagay llac, Turkey) was administered ip.

Group 3: SAB+ beta-glucan group (n=6).The pro-
ceduresdescribedabove wereapplied then after
the creation of SAB, 4 mg/kg beta-glucan (Mus-
tafa Nevzat llac, Turkey) was administered ip.

Group 4: SAB+beta-glucan+cefazolin group
(n=6). The procedures described above were
applied then after the creation of SAB, 100mg/
kg cefazolin (l. E. Ulagay llac, Turkey) and 4 mg/
kg beta-glucan (Mustafa Nevzat llac, Turkey)
were administered ip.

Microbiological Evaluation

In the evaluations made in the Medical Micro-
biological Laboratory of Afyon Kocatepe Uni-
versity Medical Faculty, samples for blood cul-
ture in Peds Plus/F (BD BACTEC) aerobic blood
culture bottles were incubated in the Bactec
9050 (Becton Dickinson, USA) automated blo-
od culture system. After placement of the blood
culture bottles in the Bactec device, production
was determined in mean 20 hours. In this sys-
tem, the samples determined with positivity
from the bottles were transferred to blood agar
and eosin- methylene-blue (EMB agar) plates
and incubated for 18-24 hours at 37°C. At the
end of this period, the colonies produced were
identified with the conventional methods of ca-
talase and coagulase tests. Blood cultures that
did not give a positivity signal within 7 days
were accepted as negative.

Biochemical Evaluation

For the serum samples, 1 ml blood withdrawn
into tubes without anticoagulant was centrifu-
ged at 3000 rpm for 10 mins. The plasma rema-
ining uppermost after the centrifugation was
stored at -80°C until assay of TNF-q, IL-1, IL-6
and IFN-y. Cytokine measurements were made
using in vitro ELISA commercial kits for TNF-a
(Invitrogen Corporation, Camarillo), serum IL-1
(Invitrogen Corporation Carlsbad, California,
USA), serum IL-6 (Invitrogen Corporation, Ca-
marillo) and serum IFN-y (Bender MedSystems
GmbH, Vienna, Austria). The reading of the ab-
sorbancy and calculation of the results of the
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ELISA kits was made on the Trinity Biotech Cap-
tia Reader (Trinity Biotech PLC, Bray Co. Wick-
low, Rep. of Ireland). The measurement units for
TNF-q, IL-1, IL-6 and IFN-y were determined as
pg/ml.

Ethical Committee

This study was conducted in the Experimental
Animal Research and Application Centre Labo-
ratory of Afyon Kocatepe University. Approval
for the study was granted by the Experimental
Animal Research Ethics Committee of Afyon Ko-
catepe University(AKUHEK-61-07) (BAP Project
number 08.TIP.14).

Statistical Analysis

Data obtained in the study were analysed statis-
tically using SPSS 13.0 for Windows and Winks
SDA 6 software. Conformity of the data to nor-
mal distribution was assessed with the Shapi-
ro-Wilk test. In the comparisons of the groups,
One-Way Variance Analysis was used and for the
comparisons of the repeated measurements of
each parameter at the specified hours, varian-
ce analysis. To determine from which group the
difference orginated, the Tukey HSD test, as a
post-hoc multiple comparison test, was used.
Descriptive statistics were stated as mean +
standard deviation (SD). A value of p<0.05 was
accepted as statistically significant.

RESULTS

According to the serum IFN-y measurement re-
sults, no difference was determined between
the groups at 4 hours. At 6 hours, a statistical-
ly significant difference was observed betwe-
en Group |, Group Il, Group Ill and Group IV
(p=0.006), (Table 1).

Table 1: Fourth, sixth and eighth hours serum IFN-y, TNF-q, IL-1,
IL-6 levels (meanz SE)

Cytokines  Hour Grup 1 Grup 2 Grup 3 Grup 4 Pvalue

(n=6) (n=6) (n=6) (n=6)

4th 645 6.99 6.87 1356 0.056
IFN-y 6th 897a 9.97a 855a 27.17b 0.006
pg/ml 8th 9.83 16.01 754 9.15 0.083

4th 9.53 1181 9.47 10.99 0.574
TNF-a 6th 1045 11.50 14.21 12.07 0.500
pg/ml 8th 11.64 13.07 12.35 10.52 0.707

4th 4.92 263 8.10 9.84 0.073
IL-1 6th 4.87a 333a 14.33b 12.90b 0.01
pg/ml 8th 383 2.538a 15.02b 4.71a 0.000

4th 29.92 36.40 54.45
IL-6 6th 77.672a 65.08a 961.96b
pg/ml 8th 795.07a 486.89a 2872.21b

376.94 0.249
920.07b 0.029
591.12a 0.009

Note: The different letters in terms of each column group indicate that there are differences between the groups.
(P<0.05).
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At 8 hours, no significant difference was deter-
mined between these groups (p=0.083). When
the IFN-y levels were evaluated within the
groups according to the different times, no dif-
ference was determined in Group | and Group
[l (p=0.083). In Group I, the increase at 8 hours
was determined to be statistically significant
compared to that at 4 hours and 6 hours (Tab-
le 1). In Group IV, a statistically significant inc-
rease was determined from 4 hours to 6 hours,
and the level at 8 hours was determined to be
below the level at 4 hours. The increase in this
group between 4 and 6 hours was determined
to be statistically significant (p=0.005) (Table 1).

In the evaluation of the serum TNF-a levels, no
statistically significant difference was deter-
mined between the four groups at 4, 6, and 8
hours. When the groups were examined within
themselves, only the changes in Group Il were
seen to be statistically significant (Table 1).

In the evaluation of the serum IL-1 levels, no
statistically significant difference was determi-
ned between the four groups at 4 hours (Table
1). At 6 and 8 hours, a statistically significant dif-
ference was observed (p=0.01, p=0.000) (Tab-
le 1). When the groups were examined within
themselves, no statistically significant differen-
ce was determined in the four groups at 4, 6,
and 8 hours.

In the evaluation of the serum IL-6 levels, no
statistically significant difference was determi-
ned between the four groups at 4 hours. At 6
and 8 hours, a statistically significant difference
was observed (p=0.029, p=0.009) (Table 1).

When the groups were examined within them-
selves, the increase at 8 hours was found to be
statistically significant compared to that at 4
and 6 hours in Group |, Group I, and Group llI
(p=0.003, p=0.002, p=0.017).

DISCUSSION

SAB is an important agent of sepsis. Despite a
general decrease in the incidence of SAB, mor-
tality rates remain high. There is no endotoxin
in gram-positive bacteria, but peptidoglycan
and lipoteichoic acid are found in the cell wall.

These 2 molecules have the ability to bind to re-
ceptors of the cell surface and express pro-inf-

lammatory cytokines. The expression of TNF-q,
IL-1, IL-6 and IL-8, which are pro-inflammatory
cytokines (IL-2, IL-4 and GMCSF are expressed
as a result of IL-1 and IL-6 activation), and the
expression of IL-10, which is an anti-inflamma-
tory cytokine is seen (8).

IL-6, IL-8, IL-12, IFN-y, granulocyte colony sti-
mulating factor (G-CSF) and IL-10 which have
anti-inflammatory and inflammatory proper-
ties, play a role in the development of the host
response in sepsis. IL-10 is produced from mo-
nocytes, macrophages, T and B lymphocytes
and neutrophils. In experimental animal mo-
dels, it has been shown that when IL-10 is ad-
ministered intraperitonally and intravenously,
there is a protective effect against the effects
of lipopolysaccharide (LPS). As a consequence
of the protective role of IL-10, the production
of pro-inflammatory mediators such as TNF-q,
IL-13, IL-8, IFN-y, nitric oxide, IL-6 and prostag-
landin metabolites is prevented. TNF-a plays a
role in immune diseases, in the inflammatory
response to fever, shock, and tissue damage,
in the expression of additional inflammatory
mediators and in the expression of nitric oxide,
free oxygen radicals and adhesion molecules
(9). In sepsis, TNF-a and IL-1 have the ability to
form inflammatory mediators. During infection,
TNF-a is the first cytokine expressed by mac-
rophages. IL-6 directly induces IL-1 and TNF-q,
which is the primary cytokine of sepsis. In sep-
sis, the IL-6 level elevates more rapidly and rea-
ches peak level at the end of the 2nd hour. The
elevated serum level is seen for a longer period
than for TNF-a and IL-1 (10). The pro-inflamma-
tory cytokines, IL-1 and IL-6 trigger coagulation.
IL-10 regulates coagulation by inhibiting tissue
factor expression from monocytes. High levels
of IL-10 and IL-6 are precursors of high morta-
lity in septic patients (11).1L-10 levels have been
reported to be correlated to the APACHE score
in severe inflammatory response with multi-or-
gan failure or death (12).

Although monocyte and macrophage cells
are a source of IFN-y, it is a protein produced
by natural killer (NK) cells and T lymphocytes.
IFN-y has multiple functions in bacterial infecti-
on and sepsis. It increases CD4 cells and shows
differentiation of Th1 cells, associated with anti-



gen stimulation. The immune response occurs
mediated by cytokines and antibodies such as
IL-183, IL-2, TNF-q, and IFN-y with Th1 response.
As the most effective cells against intracellular
bacteria, INF-y and TNF-a cause the apotosis of
cells.

According to many previous clinical studies of
beta-glucan, there are positive results in the
prevention of infections following tumour im-
munotherapy and surgery. Breivik et al showed
that soluble 1.3/1.6 glucan prevented perio-
dontal disease created experimentally in Wistar
rats (13). In in-vitro studies, it has been shown
that beta-glucans of large molecular weight
or particles increased reactive oxygen and nit-
rogen-mediated antimicrobial activities by inc-
reasing the phagocytic and cytoxic activities of
leukocytes, thereby directly rendering leukocy-
tes active, in addition to stimulating cytokines
such as IL-8, IL-13, IL-6 and TNF-a (14, 15).

In several studies conducted with glucans of
different structures obtained from S. cerevisiae
(1-3), theimmunomodulator efficacy of glucan
n (1-6) B-D structure has been proven (16, 17).

As a result of in-vitro LPS application, Soltys et al
reported that there was signficantly increased
IFN-y production in lymphocytes and monocy-
tes isolated from rats treated with beta-glucan
(18). In a study by Sherwood et al, which eva-
luated the direct stimulating property of IFN-y
production of glucan phosphate, it was shown
that at 3 hours after LPS induction there was a
2-fold increase in IFN-y serum levels in rats trea-
ted with glucan compared with a control group
given saline, while at 6 hours, the increase was
more than double. It was reported that glucan
phosphate caused IFN-y production in the im-
mune system as a response to an inflammatory
stimulus and there was an association between
increased antimicrobial immunity and increa-
sed IFN-y secretion of glucan (7).

In the current study, beta-glucan was determi-
ned to have increased IFN-y expression in the
4th hour, but at the 6th and 8th hours, there was
no increase compared to the SAB group. Thus
it can be concluded that beta-glucan increases
IFN-y in the first hours (first 4 hours) of SAB.
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The highest level of IFN-y was reached with the
administration of beta-glucan together with
cefazolin, especially in the 6th hour. The IFN-y
values reached in the group administered cefa-
zolin were found to be higher than those of the
group administered beta-glucan. These results
suggest that beta glucan induced IFN-y more in
the first hours, but this effect was not as great
as that of an antibiotic (cefazolin), and together
with antibiotic, this effect was more evident in
the first 6 hours. These findings were seen to
be compatible with those of Soltys et al and
Sherwood et al. (7, 18).

In an experimental animal sepsis model, Sener
et al determined low TNF-a levels following
beta glucan adminstration (19, 20). At 8 hours
after in vitro LPS application, Soltys et al com-
pared TNF-a production in lymphocytes obtai-
ned from rats given and not given beta-glucan
and found a lower level in those administered
beta-glucan. It was stated that beta glucan sup-
pressed pro-inflammatory cytokine production
and especially TNF-a production in rats, and the
administration of beta-glucan could control cy-
tokine induction in SAB, and could reduce mor-
tality (18). In a sepsis model created following
cecal ligation in rats, Bedirli et al showed that
plasma TNF-q, IL-1 and IL-6 concentrations inc-
reased, and when beta-glucan was administe-
red, the expression of TNF-q, IL-13 and II-6 was
blocked (21). In the current study, a suppres-
sion in the TNF-a level was determined at the
8th hour. However, despite this suppression,
the TNF-a value measured at the 8th hour was
found to be higher than that of the SAB group.

In the group administered beta-glucan toget-
her with cefazolin, a lower TNF-a value was de-
termined compared to the SAB group. Further-
more, the same result was not reached in the
group administered beta glucan alone. Thus,
according to these results, beta-glucan alone is
not sufficient to suppress TNF-a.

IL-1 causes pro-inflammatory events by acti-
vating various cell types. IL-1 and TNF-a mobi-
lise together in the inflammatory sepsis casca-
de, causing an increase in the release of other
pro-inflammatory cytokines (IL-12, IL-18) (22).
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Sandvik et al reported that there was a mild
increase in IL-1a basal plasma level in rats with
endotoxemia formed with LPS E.coli intrave-
nous infusion, and treated with subcutaneous
B-1.3/1.6-glucan treatment, but there was no
significant change in the levels of other cy-
tokines. It was determined that the increase
in plasma IL-1q, IFN-y, IL-6 and IL-12 levels in-
duced by LPS formed later with prophylactic
B-1.3/1.6-glucan treatment, and in the rats trea-
ted with (3-1.3/1.6-glucan treatment, these me-
diators, as an early mediator of sepsis, returned
more rapidly to basal plasma levels (23).

In a study by Wakshull et al, no increase was re-
ported in the expression of inflammatory cyto-
kines following the administration of beta-glu-
can (24). Lyuksutova et al stated that there was
a reduction in the expression of inflammatory
cytokines such as TNF-q, IL-1(3, and IL-6 (25).In
contrast to that study, the results of the current
study showed that the IL-1 levels of the group
administered beta-glucan were higher than
those of the conttrol group at 4, 6 and 8 hours.

When cefazolin was added to beta-glucan, alt-
hough a reduction was determined in the IL-1
levels at 8 hours, the level was higher than that
of the SAB group. Thus, the use of betaglucan
was not determined to have the effect of supp-
ressing IL-1 levels. It was concluded that the use
of beta-glucan does not seem to be significant
for the suppression of IL-1 cytokine.

Soltys et al reported a great increase in IL-6
production at 24 and 48 hours in lymphocytes
isolated from rats treated with beta-glucan fol-
lowing in vitro LPs application (18). Iraz et al
created gr(-) sepsis and found that the IL-6 le-
vels at 12 hours in the LPS and the LPS+ beta
glucan groups were significantly lower than
those of the control and beta-glucan groups
and the basal values. It was reported that the
IL-6 level in the control group was significantly
high and this was decreased by administering
beta-glucan (26). In another study by Engstad
et al, the effects on TNF-q, IL-6, IL-8 and IL-10
secretion and monocyte tissue factor producti-
on were examined when soluble beta 1. 3 glu-
can and LPS were used alone or combined. It
was reported that the IL-6 level increased prog-
ressively throughout 8 hours and then returned
to the same level (27).

In a model of intra-abdominal sepsis created
with the cecal ligation method, the effect of
beta-glucan on the lungs was investigated by
Babayigit et al, and a significant increase in IL-6
was determined in the sepsis group treated
with glucan. The more significant increase in
the group treated with glucan compared to the
untreated sepsis group was thought to be as-
sociated with the stimulation of macrophages.

It was reported that beta-glucan had reduced
neutrophil accummulation in the lungs and the
blood in sepsis and increased IL-6 production,
and could therefore be used in the clinic to
prevent and reduce pulmonary complications
of sepsis (28). It is important that IL-6 has both
pro-inflammatory and anti-inflammatory pro-
perties. Consistent with the findings of previous
studies, a progressive increase was determined
inthe IL-6 levels in the first 8 hours in the current
study group that was administered beta-glu-
can. When applied together with cefazolin, this
effect was more evident in the first 4 hours. The-
se findings show that beta-glucan was effective
in increasing IL-6, and could provide useful re-
sults when applied as adjuvant therapy in the
treatment of sepsis. In this study it was determi-
ned that beta glucan did not suppress the pro-
duction of pro-inflammatory cytokines, TNF-a
and IL-1. The production of IFN-y increased in
the first hours. However, as this increase was
greater in the group given cefazolin, this sug-
gests that the increase in IFN-y expression in
the first hours by beta-glucan was not clinically
significant. Beta-glucan led to a significant inc-
rease in IL-6 expression in the first 8 hours, sug-
gesting that it could be a useful addition to the
treatment of SAB-related sepsis. In conclusion,
beta-glucan has been used for many years as
an immunomodulator agent in the treatment
of many diseases. The results obtained in the
current study showed that in this experimental
model of SAB, TNF-a and IL-1 production were
not suppressed in the beta-glucan group, and
an increase was determined in IL-6 and IFN-y
values, especially in the first hours. Therefore, in
SAB and in the treatment of SAB-related sepsis,
the administration of beta-glucan in addition
to antibiotics could be beneficial. Nevertheless,
there is a need for further studies to be able to
comment on the levels of effectiveness.
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OZET

AMAC: Calismamizda tip fakiltesi 6grencilerinin g6gls hasta-
liklari bransi hakkindaki bilgi diizeylerini, uzmanlik tercihlerini
etkileyen faktorleri ve COVID-19 pandemisinin uzmanlik tercih-
lerine olan etkisini degerlendirmeyi amacladik.

GEREC VE YONTEM: Bu tanimlayici ve kesitsel tasarimli calis-
ma, Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesinde
o0grenim goren 327 6grencinin katilimiyla gerceklestirildi. Kati-
limcilar demografik 6zelliklerini ve gégis hastaliklari bilgi di-
zeylerini, uzmanlik tercihlerini, tercihleri tGzerindeki COVID-19
pandemi etkisini belirlemeye yonelik 21 sorudan olusan cevri-
mici anket formunu cevapladilar.

BULGULAR: 187 (%57,2)'si kiz ve 140 (% 42,8) 'i erkek olmak
lzere toplam 327 6grenci calismaya dahil edildi. Katilimcilarda
g0gus hastaliklarinin ilgi alanina giren hastaliklar bilenlerin sa-
yisi 273 (%88,9) idi. Gogls hastaliklarinin yaptig girisimsel is-
lemler konusunda ise katilimcilarin 113 (%54,0)'G dogru bilgiye
sahipti. Ogrencilerin fakiilteyi bitirdikten sonra en cok istedikle-
ri uzmanlik dallariise sirasiile 26 (%7,9) ic hastaliklar, 24 (%7,33)
g6z hastaliklar, 24 (%7,33) kisi ile kadin hastaliklari dogum
boltimleri idi. Uzmanlik tercihlerini etkileyen en dnemli unsur
malpraktis riskinin diger branslara gére daha az 81 (%24,7) ol-
masiydi. Katiimcailarin 101 (%31,4)'i pandemi déneminin uz-
manlik tercihlerini etkileyecegini diistintyordu.

SONUC: Tip fakiiltesi 6grencileri g6gis hastaliklari uzmanlk
dali hakkinda yeteri diizeyde bilgiye sahipti. Tip fakltesi 6gren-
cilerinin uzmanlik dali tercihlerini etkileyen 6nemli faktorler ilgi
alani, malpraktis riski, maddi kazang, hasta ve hasta yakinlari ile
daha az iletisime gecilmesi, akademik kariyer firsati ve mesleki
tatmindi. COVID-19 pandemisi tip fakultesi 6grencilerinin uz-
manlik tercihlerini olumsuz ydnde etkileyebilmektedir.

ANAHTAR KELIMELER: Gogiis hastaliklari, Tip 6grencisi, Anket
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ABSTRACT

OBJECTIVE: The aim of this study was to evaluate the, knowle-
dge level of medical faculty students about the branch of chest
diseases, the factors affecting their speciality preferences, and
the effect of the COVID-19 pandemic on their speciality prefe-
rences.

MATERIAL AND METHODS: This descriptive and cross-sectio-
nal study was carried out with the participation of 327 students
studying at Afyonkarahisar Health Sciences University Faculty
of Medicine. The students completed a 21-item online ques-
tionnaire to provide demographic data, level of knowledge
about pulmonology, speciality preferences, and to determine
the effect of the COVID-19 pandemic on the speciality prefe-
rence.

RESULTS: A total of 327 students, 187 (57.2%) female and 140
(42.8%) male, were included in the study. Among the partici-
pants, the number of those who knew the diseases in the field
of interest of pulmonology was 273 (88.9%). On the subject of
interventional procedures for chest diseases, 113 (54.0%) of
the participants had correct information. The specialities most
requested by the students after graduating from the medical
faculty, were internal diseases by 26 (7.9%), ophthalmology
by 24 (7.33%) and gynaecology and obstetrics by 24 (7.33%),
respectively. The most important factor affecting the speciality
preference was reported to be a lower risk of malpractice com-
pared to other speciality by 81 (24.7%). A total of 101 (31.4%)
students reported that the pandemic period would affect their
speciality preference.

CONCLUSIONS: Medical faculty students had sufficient know-
ledge about the specialist branch of chest diseases. The most
important factor affecting the speciality preference of the
medical faculty students was the interest in the field of speci-
alization, risk of malpractice. financial satisfaction, less com-
munication with patients and their relatives, academic career
opportunity, professional satisfaction. The COVID-19 pandemic
may have a negative effect on the speciality preferences of the
medical faculty students.

KEYWORDS: Pulmonology, Medical student, Questionnaire
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GiRiS

1900’14 yillarin baslarinda tlkemizde toplumu
etkileyen en 6nemli bulasici hastaliklardan biri
taberkulozdu. 1900°'lu yillarin ilk iki dekadinda
istanbul'da genel 6liim orani nedenlerinin yiiz-
de 15,8'ini tuberkuloz hastaligi olusturmaktaydi
(1). 1949 yilinda, dispanserler ve sanatoryum-
larda cahsacak, tiberkuloz egitimi almis uzman
hekimlerin yetistirilmesi amaciyla 2 yil 6grenim
sureli fitizyoloji bolimleri acildi (2). Egitimini ta-
mamlayan fitizyologlar tilkemizdeki tiberkiiloz
tedavisinde 6nemli rol oynadilar. 1955 yilinda fi-
tizyoloji bolimu, tum akciger hastaliklarini kap-
sayacak duruma getirilerek ismi g6gus hastalik-
lar1 ve tUberkuloz olarak degistirildi ve ayn bir
bilim dali olarak tanimlanarak, 6grenim suresi 4
yila ¢ikanldi. Gogus hastaliklari uzmanlari Glke-
mizde basari ile miicadele ettikleri tiiberktloz
savasindan sonra halen yogun bir sekilde mu-
cadelesi surdirulen 2019 koronavirls hastalig
(COVID-19) savasinda da énemli rol oynamak-
tadirlar.

Tip fakultesi 6grencilerinin uzmanhk alani ter-
cihlerinde uzmanlhk alaninin maddi getirisi, is
yukd, asistanlik suresi, bolimiin gelecegi ve
malpraktis davalar etkili olmaktadir (3 - 4). Tip
fakilltesi 6grencilerinin ileride maddi kazanci
fazla olan ya da rahat olarak dustndukleri uz-
manlik dallarini daha cok istedikleri g6zlemlen-
mistir (5).

Calismamizda tip fakiltesi 6grencilerinin, go-
gus hastaliklari uzmanhgu ile ilgili bilgi diizeyle-
rini, uzmanlik tercihlerini, gogus hastaliklari uz-
manlik alaninin taniirhdini ve pandeminin tip
fakiltesi 6grencilerinin uzmanlik tercihlerine
olan etkilerini degerlendirmeyi amacladik.

GEREC VE YONTEM

Calisma Dizayni

Tanimlayici ve kesitsel tasarimdaki bu ¢alisma, 8
Aralik - 20 Aralik 2020 tarihleri arasinda Afyon-
karahisar Saglik Bilimleri Universitesi Tip Fakiil-
tesinde gergeklestirildi.

Orneklem Kapsami ve Ol¢iim Yontemi

Galismanin evrenini, Afyonkarahisar Saglik Bi-
limleri Universitesi Tip Fakdiltesinin 2., 3., 4., 5.
ve 6. siniflarinda 6grenim goéren toplam 916

ogrenci, 6rneklemini ise arastirmaya katilmayi
kabul eden ve veri toplama formundaki sorula-
rn yanitlayan 327 6grenci olusturdu. Calismaya
katilim orani %35,6'd1r.

Ogrencilere yas, cinsiyet gibi demografik 6zel-
liklerini, hangi sinifta olduklarini, gégus has-
taliklan bilgi duizeylerini, uzmanhk tercihlerini,
tercihleri Uzerindeki pandemi etkisini belirle-
meye yonelik 21 sorudan olusan anket formu
dagitildi ve 6grenciler cevaplamaya davet edil-
di. Sorularin cevaplari coktan se¢cmeli, evet-ha-
yir, diger gibi acik uclu yanitlardan olusuyordu.
Anket formu ¢evrimici anket olan Google Forms
uzerinden toplandi. Bu program anket tasarimi,
veri toplama, 6zel raporlama saglayan bir prog-
ramdi.

istatistiksel Analiz

istatiksel analiz icin IBM SPSS 20 (IBM CORP
NY,ABD) programi kullanildi. Verilerin tanimla-
yici istatistiklerinde ortalama, standart sapma
(SD) olarak ifade edildi. Stirekli degiskenler Stu-
dent's t-testi ile karsilastirildi. Kategorik degis-
kenlerin karsilastirlmasinda Ki-kare testi kulla-
nildi. P<0.05 oldugunda sonuclar istatistiksel
olarak anlamli kabul edildi.

Etik Kurul

Bu calisma icin Afyonkarahisar Saglik Bilimleri
Universitesi Klinik arastirmalar etik kurulundan
(04.12.2020-2020/552) onay alinmustir.

BULGULAR

Katilimalarin Ozellikleri

Calismaya katilan 6grencilerin %57.2'si (n=187)
kiz, %42.81 (n=140) erkek, yas ortalama-
s1 22,09+0,66 idi (Tablo 1). Ogrencilerin 55'i
(%16,8) aktif sigara kullanicisiydi. Aktif sigara
kullananlarin ortalama sigara kullanim suresi
5,5+0,8 yild1.

Tablo 1: Katimcilarin demografik 6zellikleri

Ozellikler

N:327 (%) OrtalamazStandart sapma

Yas 22,09+0,66

Minumum-Maximum

Erkek 187(%57,2) 18-25

140 (% 42,8) 18-25

68 (%20,8)
42 (%12,8)
91 (%27,8)
108 (%33,8)

18 (%5,5)




Ogrencilerin Uzmanlik Alani Tercihleri ve Tercihlerini
Etkileyen Faktorler

Katilimcilarin 317'si (%96,9) fakulteyi bitirdikten
sonra bir uzmanlik alaninda egitim gormek is-
tedigini bildirdi. Ogrenciler arasinda en cok ter-
cih edilen branslar sirasi ile 26 (%7,9) kisiyle i
hastaliklari, 24 (%7,33) kisiyle g6z hastaliklari ve
24 (%7,33) kisiyle kadin hastaliklari ve dogum
bolumleriydi. Gogus hastaliklari uzmani olmak
isteyen katilimcr sayisi yalnizca 3 (%0,91) kisiy-
di. Calisma kapsaminda kiz 6grencilerin, erkek
ogrencilerle kiyaslandiginda istatiksel bakim-
dan anlamli olarak kadin hastaliklari ve dogum
bolimiini daha fazla tercih ettikleri saptandi (p
<0,0025). ic hastaliklari ve g6z hastaliklari bran-
slarinda kiz ve erkek 6grenciler arasinda istatik-
sel anlamli fark saptanmadi. Uzmanlk tercih-
leri en ¢ok etkileyen faktorler ilgi alani olmasi,
malpraktis riskinin diger branslara gore daha
az olmasi, ilgili bransin maddi kazanci, hasta ve
hasta yakinlari ile daha az iletisime gecilmesi,
akademik kariyer firsati, mesleki tatmin oldugu
gorildi (Tablo 2).

Tablo 2: Uzmanlik tercihlerini etkileyen en sik faktorler (N:251)

ilgi alani 82 (%32,6)

Malpraktis riskinin diger branslara goére daha az olmasi 81(%32,2)

ilgili bransin maddi getirisi

30(%11,9)

Hasta ve hasta yakinlari ile daha az iletisime gegilmesi 22(%8,76)

Akademik Kariyer firsati

20(%7,96)

Mesleki tatmin 16(%6,37)

Ogrencilerin Gégiis Hastaliklari Uzmanhgi Genel Bilgi
Duizeyi

Ogrencilere Gogus hastaliklarinin ilgi alanina
giren hastaliklar soruldugunda (307 kisi cevap-
ladi) bilenlerin sayisi 273(%88,1) idi. G6gus has-
taliklarinin tedavi etmedigi hastaliklar soruldu-
gunda (307 kisi cevapladi) katihmcilarin 273’
(%88,9) dogru olarak meme hastaliklari secene-
gini belirledi (Tablo 3).

Tablo 3: Gogus hastaliklarinin tedavi etmedigi hastalik hangisi-
dir? sorusuna verilen cevaplar (ki-kare testi).

Hastaliklar N:307 (%) Klinik Grup Klinik éncesi P
N:209 (%) Grup N:98 (%)

Meme hastaliklart 273 (88,9%) 195 (%93,3) 78 (%79,5) <0,001

Uykuda solunumsal 14 (%4.,56) 6(%2,87) 8(%8,16)

Bozukluklar

Akciger Kanseri 12 (%3,9) 2(%0,95) 10(%11,6)

Pnémoni (akciger 2 (%0,6) 0 2(%2,04)

iltihaplanmas, zatiire)

Diger 6 (%1,95) 6(%2,87) 0
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Katilimcilara gégus hastaliklarinin yaptigr giri-
simsel islemlerden olmayan hangisidir sorusu
soruldu, 209 kisi cevapladi. Bu soruda katilm-
cllarin 113’0 (%54) pnémotoraks'a kapali sualti
drenaji takilmasi’ secenegini dogru olarak belir-
ledi (Tablo 4).

Tablo 4: G6gus hastaliklarinin yaptigi girisimsel islemlerden ol-
mayan hangisidir? sorusuna verilen cevaplar (ki-kare testi).

Girisimsel islemler N:209(%) Klinik Grup

N:149 (%)

Klinik dncesi P
Grup N:60

Pnomotoraksa (akciger sonmesi) 113
(%54,0)

93(%62,4) 20 (%33,3) <0,001

kapali sualt1 drenaji takilmasi

Fiberoptik bronkoskopi (hava
yollarinin 151kl bir cihaz ile
incelenmesi)

32(%153)  16(%10,7) 16 (%26,6)

Kapali plevra biyopsisi (akciger 30(%14,3) 20 (%13,4) 10 (%14,6)

zarinda biyopsi alma iglemi)

Torasentez (Akciger zarlar
arasindaki sividan 6rnek elde
edilmesi islemi)

10 (%4,7) 2(%1,34) 8(%13,3)

Diger 24
(%11,4)

Hastanemizde pnomotoraks'a kapali sualti dre-
naji takilmasi islemi gogus cerrahisi tarafindan
yapilmaktadir. Katiimcilar hentz poliklinik ve
klinik egitimi almamis (klinik oncesi) (2-3. sinif
ogrencileri) ve klinik egitimi baslamis (klinik)
olarak (4-6. Sinif 6grencileri) iki gruba ayrilarak
degerlendirildiginde, klinik gruptaki 6grenciler,
g0gus hastaliklarin uzmanlik alaniicerisinde yer
alan islemleri, klinik dncesi gruptaki 6grencile-
re gore istatiksel bakimdan anlamli olarak daha
fazla dogru olarak cevapladi (p <0,001). G6gus
hastaliklarinin ilgilendigi anatomik yapilar so-
rusunda klinik ve klinik dncesi siniflar arasinda
istatiksel anlamli fark saptanmadi. Gogus has-
taliklari asistanlik egitim sdresinin uzunlugunu
181 (%55,4) kisi 4 yil olarak dogru cevapladi.

10(%6,7) 14 (%23,3)

Pandemi Donemi ve Gogiis Hastaliklari Uzmanhgi
Tercihi

‘Gogus hastaliklari uzmani olmak istermisiniz?’
sorusu ayrica soruldugunda katihmailarin 73'G
(%22,3) hayir, 244 (%74,6) evet cevabini verdi.

Erkek 6grencilerin 20'si (%27,4), kiz 6grencilerin
53’0 (%72,6) evet cevabi verdi, kiz 6grenciler
ile erkek 6grenciler arasindan istatiksel anlamli
farklilik saptandi (p< 0,001). Pandemi dénemi-
nin gogus hastaliklar uzmanlik tercihini etki-
leyip, etkilemedigi sorudugunda, katilimcilarin
224'G (%68,5) etkilemedigini belirtirken, 87'si
(%26,6) olumsuz yonde etkiler, 14'G (%4,8)
olumlu yonde etkiler olarak belirtti.

Katihmcilardan 5-6. sinif 6grencilerine yonelti-
len, pandemi nedeniyle gogus hastaliklar klinik
stajini yapamamanin gogus hastaliklari uzman-
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hk tercihlerini etkileyip etkilemedigi sorusuna
(29 kisi yanitladi) katilimcilardan 22’si (%75,8)
hayir etkilemedi, 7'si (%24,1) evet etkiledi olarak
cevap vermistir.

TARTISMA

Her uzmanlk dah farkh bilimsel 6zellikler icer-
mektedir. Bazi uzmanlik disiplinleri birbirine ya-
kin 6zellikler icerirken, bazi uzmanliklar digerle-
rinden tamamen farkli faaliyetler icermektedir.

Gahsmamizda tip fakiiltesi 6grencilerinin gogus
hastaliklar disiplinine ait bilgi diizeyini, uzman-
hk tercihlerini, uzmanlik tercihlerini etkileyen
faktorleri belirlemeyi amacladik. Katilimcilarin
blylk cogunlugu fakiilteyi bitirdikten sonra bir
uzmanhk dalinda egitim almak istiyorlardi.

Katiimcilarin en ¢cok uzmanlik egitimi almak is-
tedikleri branslar ise sirasiyla i¢ hastaliklari, g6z
hastaliklari, kadin hastaliklari ve dogum bdola-
muydu. Calisma kapsaminda kiz 6grenciler ka-
din hastaliklari ve dogum bolimiini erkek 6g-
rencilere gore daha fazla tercih etmekteydi.

Bu durum Ulkemizde yapilan diger calisma-
lara benzer saptandi (6). Katilimcilarin brans
tercihlerini etkileyen faktorler ilgi alani olmasi,
malpraktis riskinin diger branslara gore daha
az olmasi, maddi getiri, hasta yakinlari ile daha
az iletisime gecilmesi, akademik kariyer firsati,
mesleki tatmin olmasiydi. Ulkemizde yapilan bir
calismada tip fakdltesi 6grencilerinin uzmanhk
tercihlerini etkileyen faktorler mesleki tatmin
saglayacak spesifik bir alanda calisma istegi,
statu ve kariyer beklentisi, maddi kaygilar oldu-
gu saptanmistir (7, 8).

Son sinif tip fakiltesi 6grencilerinin uzmanhk
tercihlerini etkileyen nedenleri arastiran baska
bir calismada uzmanlik tercihlerinin etkileyen
faktorleri kendi ilgi alani, asistanlik stirecindeki
calisma yogunlugu, maddi getiri ve malpraktis
riski olarak belirtmislerdir (9). Ulkemizde bu ko-
nuda yapilan sistematik bir derlemede 9 adet
c¢alismanin bulgulan incelenmis tip fakultesi
ogrencilerinin uzmanlk egitimi sireci sonraki
donemde tercihleri en sik etkileyen faktorler
maddi tatmin, calisma kosullari, akademik kari-
yer firsati, mesleki tatmin ve malpraktis seklin-
de saptanmistir (10). Bizim ¢alismamizda da uz-
manlik tercihlerini etkileyen faktorler tilkemizde
yapilan diger calismalar ile benzer saptandi.

Gogus hastaliklarinin ilgilendigi ve ilgilenmedi-
gi hastaliklar konusunda katilimcilarin ¢ogun-
lugu dogru bilgiye sahipken, gégus hastalikla-
rnin yaptigi girisimsel islemler konusunda ise
katilimcilarin yarisi dogru bilgiye sahipti. Gogus
hastaliklarinin ilgilendigi hastaliklar ve yapti-
g1 islemleri klinik grup istatiksel olarak anlamh
diizeyde klinik 6ncesi gruba gore daha yuksek
oranda dogru cevapladi. Gogus hastaliklarinin
ilgi alanina giren yapilari dogru cevaplamada
her iki grup arasinda anlamli fark saptanmadi.

Bu farkhiliklarin nedeni klinik 6ncesi siniflarda
ogrencilerin anatomi egitimini almalar; fakat
klinik egitimlerinin baslamamis olmasiydi. Kati-
hmcilarin yarisi uzmanlik suresini dogru olarak
bilmekteydi.

Pandemi doneminde cephenin en 6nlerinde
yer alan gogus hastaliklari uzmanlari ayni za-
manda en ¢ok mesleki maruziyete maruz kala-
rak hastalanan branslardan oldu (2).

Ulkemizde pandemi déneminde son sinif tip
fakilltesi ogrencileri ile yapilmis ¢cok merkezli
calismada 6grencilerin %64,7'sinin COVID-19 ile
enfekte olma konusunda endiseli olduklari sap-
tanmustir (11). Cahsmamizdaki 6grencilere pan-
demi déneminin goégus hastaliklarini uzman-
hkta tercihe etkisi soruldugunda katihmcilarin
yarisi pandemi déneminin gogus hastaliklar
uzmanhgi tercihlerini etkilemeyecegini belirtir-
ken, katilimcilarin dortte birlik orani go6gus has-
taliklan tercihini olumsuz yonde etkilenecegini
belirtti. Pandemi déneminin uzmanlik tercih-
lerine etkilerini arastiran baska bir arastirmada
bizim calismamizdaki bulgulara benzer sekilde
tip fakiltesi 6grencilerinin yaklasik beste biri
COVID-19 pandemisinin uzmanhk tercihlerini
etkileyecegini dusinmekteydi (12).

Litaraturde arastirdigimiz kadariyla SARS (Se-
vere Acute Respiratory Syndrome) ve MERS
(Middle East Respiratory Syndrome) salginla-
rinda uzmanlk secimlerine etkilerini arastiran
calismalar bulunmamaktadir. Katrina kasirga-
sinin etkilerini arastiran bir calismada, Katrina
kasirgasindan sonraki 5 yilda acil tip uzmanhgi
tercihinin arttigini, psikiyatri uzmanlhg terci-
hinde ise 6nceki 5 yila gore azalma oldugunu
gozlemlemislerdir (13). Bu ¢calhismanin cesitli ki-
sitlamalari vardir. Veriler kesitsel bir calismadan
elde edilmistir.



GCalisma tek bir Gniversitede yapilmistir. Calis-
manin sonuglarini genellemek dogru olmaya-
bilir. Bu konuda yapilacak daha fazla calismaya
ihtiyag¢ vardir. Katilmcilarin yanitlari 6lcekte yer
alan ifadeler ile kisithdir. Veriler ¢evrimici anket
formundan elde edilmistir.

Tip fakultesi 6grencileri gogus hastaliklari uz-
manlik dali hakkinda yeterli diizeyde bilgiye sa-
hipti. Tip fakiltesi 6grencilerinin uzmanhk dali
tercihlerini etkileyen faktorler ilgi alani, malp-
raktis riski, maddi kazang, hasta ve hasta yakin-
lar ile daha az iletisime gecilmesi, akademik
kariyer firsati ve mesleki tatmindi. COVID-19
pandemisi tip fakiltesi 6grencilerinin uzmanhk
tercihlerini olumsuz yonde etkileyebilmektedir.
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OZET

AMAG: Atriyal fibrilasyon (AF), klinik pratikte yaygin olarak karsilagilan
bir aritmi cesidi olup acik kalp cerrahisi sonrasi da siklikla ortaya ¢ikan
iyi tanimlanmis bir komplikasyondur. Postoperatif AF (POAF), koroner
arter baypas greftleme (KABG) sonrasi ikinci giinde en yiiksek insidansa
sahip olmak Uzere 2-4 guin icinde hastalarin % 5-40'inda rapor edilmis-
tir. POAF'In patofizyolojisi tam olarak anlasilamamistir. Bunun en 6nem-
li nedeni, patolojiye katilan ¢ok sayida faktoriin gosterilmis olmasidir.
Bu faktorler, kardiyopulmoner baypas (KPB)In non-fizyolojik dogasi,
enflamatuvar cevap, kardiyoplejik arrest, kardiyak manipulasyonlar, mi-
yokardiyal iskemi-reperflizyon hasari ve kullanilan farmakolojik ajanlar
olabilir. Albumin ve globulinler, sistemik enflamatuvar siirece katilan
iki major serum protein kompanentidir. Serum albumin diizeyi kronik
enflamasyonla yakindan iliskili iken, globulinlerin artmis seviyeleri de
kronik enflamatuvar cevabin bir belirteci olarak islev gorir ve cesitli
proenflamatuvar sitokinlerin kiimlatif maruziyeti yansitmasi agisindan
onemlidir. Bu calismada Albumin globulin orani (AGO)'nin, hem bagim-
siz olarak hem de POAF gelisimi icin 6ne surrtilen diger risk faktorleri ile
birlikte degerlendirilerek, POAF gelisimindeki prediktif neminin arasti-
rilmasini amagladik.

GEREC VE YONTEM: Erciyes Universitesi Tip Fakiiltesi Kardiyovaskiiler
Cerrahi Ana Bilim Dalinda 01.01.2018 - 31.12.2020 tarihleri arasinda izo-
le KABG cerrahisi geciren 288 hastanin (62 kadin ve 226 erkek) verileri
retrospektif olarak incelendi. Hastalarin preoperatif ve postoperatif kan
degerleri, bazal karakteristik 6zellikleri ve intraoperatif parametreleri
degerlendirildi. Coklu regresyon analizi, Backward: Wald metoduna
gore yapild.

BULGULAR: 288 hasta icerisinde . ortanca yas 63 (56-69) yil olup AF ge-
lisen grupta ise ortanca yas, 66,0 (61,2-72,0) yil (P: 0.003)'dir. POAF gelis-
me durumlarina gore hastalar gruplandirildiklarinda, iki grup arasinda
yas (P: 0.003), total anastomoz sayisi (P:0.004) ve safen ven grefti (SVG)
distal anastomoz sayisi (P: 0.006), preoperatif platelet sayisi (P:0.027),
kan tre azotu (BUN) (P:0.004), kreatinin (P:0.001) ve postoperatif BUN
(P:0.005) degerleriagisindan istatistiksel olarak anlamli fark oldugu sap-
tanirken, preoperatif ve postoperatif AGO degerleri (P: 0,140, P: 0.313)
bakimindan gruplar arasinda istatistiksel agidan fark olmadigi saptandi.
Coklu regresyon analizindeki Backward: Wald metoduna gore son ba-
samakta, POAF gelisen hastalarda; yas, preoperatif platelet sayisi, krea-
tinin seviyeleri, periferik arte hastaligi (PAH) varligi ve total anastomoz
sayisi bagimsiz risk faktorleri olarak bulundular.

SONUC: Bu calismada, AGO degerleri ve POAF gelisimi arasinda ista-
tistiksel olarak anlaml bir iliski tespit edilmedi. KABG uygulanan has-
talarda POAF'In ortaya cikisinda hem genel poptlasyonda, hem de ayri
bir alt grup olarak Diabetes Mellitus hastalarinda preoperatif kreatinin
seviyesi ve platelet sayilarinin degerlendirilmesinin énemli oldugu bu-
lunmustur. Ayrica, preoperatif kreatinin, yas, total anastomoz sayisi ve
preoperatif platelet sayisi bagimsiz risk faktorleridir.

ANAHTAR KELIMELER: Koroner arter baypas greftleme, Postoperatif
atriyal fibrilasyon, Alblmin, Globulin, Albtmin globdilin orani
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ABSTRACT

OBJECTIVE: Atrial fibrillation (AF) is a widely encountered type of ar-
rhythmia in clinical practice and is a well-defined complication that
occurs frequently after open heart surgery. Postoperative AF (POAF)
has been reported in 5-40% of patients within 2-4 days with the hig-
hest incidence on the second day after coronary artery bypass grafting
(CABG) surgery. The pathophysiology of POAF is not fully understood.
The most important reason for this is that many factors involved in pat-
hology have been shown. These factors may be the non-physiological
nature of cardiopulmonary bypass (CPB), inflammatory response, cardi-
oplegic arrest, cardiac manipulations, myocardial ischemia-reperfusion
injury and the pharmacological agents used. Albumin and globulins are
two major serum protein components involved in the systemic inflam-
matory process. While serum albumin level is closely associated with
chronic inflammation, increased levels of globulins also serve as a mar-
ker of chronic inflammatory response and are important in reflecting
the cumulative exposure of various proinflammatory cytokines. In this
study, we aimed to investigate the predictive significance of Albumin
globulin ratio (AGO) in the development of POAF by evaluating it both
independently and together with other risk factors suggested for the
development of POAF.

MATERIAL AND METHODS: The data of 288 patients (62 females and
226 males) who underwent isolated CABG surgery between 01.01.2018
and 31.12.2020 in the Cardiovascular Surgery Department of Erciyes
University Faculty of Medicine were retrospectively analyzed. Preopera-
tive and postoperative blood values, baseline characteristics and intra-
operative parameters of the patients were evaluated. Multiple regressi-
on analysis was performed using the Backward: Wald method.

RESULTS: The median age among 288 patients was 63 (56-69)years,
and the median age in the AF-developing group was 66.0 (61.2-72.0)
years (P: 0.003). When the patients were grouped according to their
POAF development status, there was a statistically significant difference
between two groups in terms of age (P: 0.003), total anastomosis num-
ber (P: 0.004), Saphenous Vein graft (SVG) distal anastomosis number
(P: 0.006), preoperative platelet number (P: 0.027), Blood Urea Nitrogen
(BUN) (P: 0.004), creatinine (P: 0.001) and postoperative BUN (P: 0.005)
values, while there was no statistically significant difference between
the groups in terms of preoperative and postoperative AGO values (P:
0.140, P: 0.313). According to Backward: Wald method in multiple reg-
ression analysis, in the last step, in patients with POAF; age, preopera-
tive platelet numbers, creatinine levels, presence of peripheral artery
disease (PAD) and number of total anastomoses in the patients with
POAF were found to be independent risk factors.

CONCLUSIONS: In this study, no statistically significant relationship
was found between AGO values and the development of POAF. It has
been found that preoperative creatinine level and platelet numbers
were important in the emergence of POAF in patients a CABG both in
the general population and the Diabetes Mellitus patients as a separate
subgroup. Additionally, preoperative creatinine, age, total anastomosis
number and preoperative platelet number were independent risk fac-
tors.

KEYWORDS: Coronary artery bypass grefting, Postoperative atrial fib-
rillation, Albumin, Globulin, Albumin globulin ratio
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GiRiS

Atriyal fibrilasyon (AF), klinik pratikte yaygin
olarak karsilasilan bir aritmi ¢esidi olup; acik
kalp cerrahisi sonrasi da siklikla ortaya cikan, iyi
tanimlanmis bir komplikasyondur (1). Postope-
ratif AF (POAF ) koroner arter baypas greftleme
(KABG) sonrasi ikinci glinde en yuksek insidan-
sa sahip olmak Uzere 2-4 gun icinde hastalarin
%5-40'1nda rapor edilmistir (2). Genellikle gegici
ve tolere edilebilen bir postoperatif komplikas-
yon olsa da, inme, kardiyojenik sok ve ventriku-
ler aritmiler gibi hayati tehdit eden komplikas-
yonlari tetiklemesi, hastanede yatis suresinde
uzamaya ve saglik bakim maliyetlerinde artisa
neden olabilmesi nedeniyle g6z ardi edilmeme-
si gereken bir konudur. POAF'In patofizyolojisi,
tam olarak anlasilamamistir. Bunun en 6énemli
nedeni, patolojiye katilan ¢ok sayida faktoriin
gosterilmis olmasidir. Bunlar arasinda kardiyo-
pulmoner baypas (KPB)'in non-fizyolojik dogasi,
enflamatuvar cevap, kardiyoplejik arrest, kardi-
yak manipulasyonlar, miyokardiyal iskemi-re-
perflizyon hasari ve kullanilan farmakolojik
ajanlar sayilabilir (3). Bu hastalarin 6nceden ta-
nimlanabilmesi ve uygun profilaktik yaklagimin
belirlenmesi, olduk¢a 6nemli gérinmektedir.
Kronik obstruktif akciger hastaligi (KOAH) ya da
artmis sol atriyal dilatasyon gibi dnceden belir-
lenebilen dogrudan hasta ile iliskili risk faktor-
lerinin (2) yani sira operasyon sirasinda ortaya
¢ikabilecek risk faktorlerini belirlemek ve dogru
tahmin modelleri gelistirmek, POAF yonetimi-
nin 6nemli bir yonunu temsil eder (1).

Risk siniflandirmasi, profilaktik tedaviden fayda
saglama olasiligi en yiksek olan hastalarin be-
lirlenmesine yardimci olarak bu aritminin mor-
biditesini ve ekonomik ylkini potansiyel ola-
rak hafifletecektir (1).

Albumin ve globulinler, sistemik enflamatuvar
strece katilan iki major serum protein kompa-
nentidir. Serum albumin duzeyi kronik enfla-
masyonla yakindan iliskili iken, globulinlerin
artmig seviyeleri de kronik enflamatuvar ce-
vabin bir belirteci olarak islev gorir ve cesitli
proenflamatuvar sitokinlerin kiimulatif maru-
ziyeti yansitmasi agisindan 6nemlidir. Ancak al-
bumin ve globulin seviyeleri, dehidratasyon ve
o0dem gibi patoloji ile iliskisiz parametrelerden
cok fazla etkilendiklerinden dolayr bu faktor-

lerin kafa karistirici etkisinin elimine edilmesi
acisindan albumin/globulin orani (AGO)'nin
kullanilmasi dnerilmektedir (4, 5). Ayrica yakin
zamanda Akgil ve ark. (6) tarafindan preopera-
tif hipoalbuminemi’'nin POAF gelisimi icin risk
faktori oldugu rapor edilmistir (6). Bununla bir-
likte Non-ST elevasyonlu miyokardiyal infarktus
(MI) hastalarinda AGO degerinin diistik albumin
veya yuksek globulin dlizeylerine kiyasla daha
glvenilir bir belirtec oldugu bildirilmektedir
(7). Bu veriler, preoperatif ve postoperatif AGO
degerinin POAF gelisimiicin anlamli bir belirteg
olabilecegini distindlirmektedir.

Bu calismada AGO degerinin hem bagimsiz ola-
rak hem de POAF gelisimi icin dne surulen diger
risk faktorleriile birlikte degerlendirilerek, POAF
gelisimindeki prediktif dneminin arastiriimasi
amaclanmistir.

GEREC VE YONTEM

Erciyes Universitesi Tip Fakiiltesi Kardiyovas-
kiler Cerrahi Anabilim Dali'nda 01.01.2018-
31.12.2020 tarihleri arasinda izole KABG cerra-
hisi geciren 288 hastanin verileri, retrospektif
olarak incelendi. Hastalarin preoperatif ve pos-
toperatif kan degerleri, bazal karakteristik 6zel-
likleri ile intraoperatif parametreleri degerlen-
dirildi. Aktif enfeksiyonu oldugu kayith hastalar,
kanser hastalari, kronik bobrek ve/veya karaci-
ger yetmezligi olanlar, kronik steroid tedavisi
aldigi kayitl olan hastalar, kronik enflamatuvar
veya otoimmiuin hastaldi olanlar, es zamanli ST
elevasyonlu Ml gecirenler, onceden KABG cerra-
hisi 0ykusu olan hastalar, acil cerrahi uygulanan
hastalar, KABG cerrahisiile birlikte kombine kalp
kapak ya da aort cerrahisi uygulanan hastalar,
ekokardiyografisinde (EKO) sol atriyal dilatasyo-
nu olan hastalar ile tibbi kayitlarina tam olarak
ulagilamayan hastalar ¢calisma disi birakild.

Cerrahi Teknik

Bu calismaya ayni anestezi, perflizyonist ve cer-
rahi ekip tarafindan genel anestezi altinda me-
dian sternotomi uygulanarak ameliyat edilen
hastalar dahil edildi. Sistemik heparinizasyon
sonrasi etkin aktive koagulasyon degerine ula-
san hastalara standart aortik ve dual stage ve-
n6z kanulasyon yapildi. Hastalara KPB esliginde,
antegrad hiperkalemik soguk kan kardiyople-
jisiyle kardiyak arrest saglanarak izole elektif



KABG cerrahisi uygulandi. Cerrahi islem sirasin-
da hastalar, 32-33 santigrad dereceye kadar so-
gutuldular. Her 20 dakikalk strecte soguk kan
kardiyoplejisi antegrad olarak uygulandi. Hasta-
lara bu dénemde topikal soguk uygulamasi da
yapildi. Arteriyel greft olarak sol internal mam-
mariyan arter (Left Internal Mammarian Artery
;LIMA) ve venoz greft olarak olarak biyik safen
ven kullanildi. Butiin hastalarda distal anasto-
mozlar, kross klemp altinda ve proksimal ansto-
mozlar ise kross klemp kaldirilip kalp calismaya
basladiktan sonra side klemp altinda yapild.

Kross klemp kaldirlmadan 6nce her hastaya
50mg/kg magnezyum ve 1-1,5 mg/kg lidokain
uygulandi.

POAF, Avrupa Kardiyoloji Dernegi kilavuzuna
gore AF'nin elektrokardiyografi (EKG) ozellikle-
rini sunan ve bir ritim seridi izerinde telemetri/
monitor ve/veya EKG ile en az 30 saniye siren
herhangi bir aritmide tespit edilen yeni baslan-
gich AF olarak tanimlandi (8). Ameliyat sonrasi
7 glinlik dénemde yeni baslangich AF'si yogun
bakim unitesinde surekli monitorizasyon ile
saptanan, servis takiplerinde ise aritmisi tespit
edilen hastalarin 12 derivasyonlu EKG ile POAF
tanisi konuldu.

POAF gelisimi icin 6nceden tanimlanmis risk
faktorleri arasinda sayilan sol ventrikil disfonk-
siyonu, konjestif kalp yetmezligi (KKY), viicut
kiitle indeksi (VKI), hipertansiyon (HT), KOAH ve
Diyabetes Mellitus (DM) gibi patolojilerin varli-
g1 hastane kayitlarindan elde edildi. Operasyon
sirasinda LIMA kullanimi, total distal anastomoz
ve SVG anastomoz sayilari, KPB zamani (dakika)
ve kross klemp zamani (dakika) kaydedildi.

Hastalarin uygun ticari kitler kullanilarak oto-
analizorler (Architect® c16000, Abbott Park, IL,
USA) ile gerceklestirilen preoperatif ve posto-
peratif birinci saat albumin ve total protein 6l-
cumleri kaydedildi. Total protein degerlerinden
albumin degerleri ¢ikarlarak globilin degerleri
hesaplandi. AGO, albumin degerlerinin globdli-
ne bolinmesi ile elde edildi.

Hastalar arasinda literatiirde kardiyovaskiler
komplikasyonlara yatkinhgi bildirilmis olmasin-
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dan dolayi (9, 10), DM hastalari ile ayr alt grup-
lar olusturularak analizler tekrarlandi.

istatistiksel Analiz

Tum nicel verilerin normal dagilima uygunlu-
gu ShapiroWilk testi ile kontrol edildi. Veriler
normal dagilima uymadigindan, median ve
interquartile range ile gosterildi ve istatistiksel
analizlerde non-parametrik testler kullanildi.
POAF icin risk faktorleri olarak tanimlanan de-
giskenler ile Mann Whitney-U analizi yapildi. Bu
analizlerde P < 0.20 olan degiskenler (multivari-
ate binary) coklu regresyon analizi kullanilarak
Backward: Wald metodu ile analiz edildi. Strekli
degiskenler ortalama+SS ya da median ¢eyrek-
ler olarak (minimum (%25)-maksimum (%75)),
kategorik degiskenler ise (n\n) seklinde verildi.

Etik Kurul

Bu calisma, Erciyes Universitesi Tip Fakdiltesi Etik
Kurulunca onaylanmistir (16.12.2020 tarih ve
karar no: 2020/642).

BULGULAR

Hastalar, POAF gelisimi agisindan gruplandiril-
diginda altta yatan patolojiler agisindan gruplar
arasinda istatistiksel olarak anlamh fark olma-
digi bulundu. POAF gelisme durumlarina goére
hastalar gruplandirildiklarinda, iki grup arasin-
da yas, total anastomoz sayisi, SVG distal anas-
tomoz sayisi, preoperatif platelet sayisi, BUN,
kreatinin, postoperatif BUN ve kreatinin deger-
leri agisindan istatistiksel olarak anlamli fark ol-
dugu, AGO degerleri agisindan ise gruplar ara-
sinda istatistiksel agcidan fark olmadigi saptandi
(Tablo 1).

POAF gelisen ve gelismeyen gruplarin karsilas-
tinlmasi sonucu, p <0,200 (11) olan paramet-
reler kullanilarak olusturulan modelde coklu
regresyon analizi yapildi ve sonuglar Tablo 2'de
gosterildi.

Olusturulan istatistiksel modelde, Backward:
Wald metoduna gore son basamakta POAF ge-
lisen hastalarda yas, preoperatif platelet sayisi,
kreatinin seviyeleri, PAH varligi ve total anas-
tomoz sayisinin bagimsiz risk faktorleri oldugu
tespit edildi.
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Tablo 1: Tim hastalarda AF gelisen ve gelismeyen gruplarin
demografik, biyokimyasal ve cerrahi ile iliskili verilerinin karsi-
lastinlmasi

Toplam Hasta n:288 AF yok AFvar P
Yas (i) 63,0 (56,0-69,0) 2320 (55.0-68,7) 660 (612-720) 0,003
Cinsiyet (K/E) 62/226 47/170 (21,7-783) 15/57 0476
VKi 28,7 (25,7-31,2) 28,0 (25,7-31,2) 291 (24,7-31,2) 0,598
HT (-/+) 192/96 146/66 46/30 0,119
KOAH (-/+) 263/25 195/17 66/6 0325
DM (-/+) 199/89 148/64 51/25 0,382
PAH (-/+) 238/50 171/41 67/9 0,093
KBY (-/+) 238/50 171/41 67/9 0,093
LiMA Kullanim 73/215 55/157 18/58 0,412
Total Distal Anastomoz sayist 3,0 (3,0-4,0) 3,0 (20-40) 3,5 (30-40) 0,004
SVG Distal Anastomoz sayist 2,0 (20-3,0) 2,0 (2030) 3,0 20-3,0) 0,006
CBP siiresi 60,0 (50,0-70,0) 55,0 (47.5-70,0) 65,0 (50,0-70,0) 0116
XCLsiiresi 130 (105-155) 128 (100-153) 133 (110-160) 0,269
Preoperatif EF 52,0 (46,0-56,0) 53,0 (45,0-56,0) 52,0 (46,2-55,0) 0,674
HbAlc 5,70 (5,56-70,0) 5,70 (5,50-6,70) 5,70 (5,60-6,87) 0,855
Preoperatif WBC 92 (7,6-11,0) 9,20 (7,8-11,0) 9,02 (7,30-11,0) 0,493
Postoperatif WBC 159 (11,4-19.9) 15,9 (11,3-18.4) 16,50(11,6-20,4) 0616
Preoperatif Hgb 13,60 (12,42-14,80) 13,60 (12,60-1480) 13,60 (1195-1487) 0,282
Postoperatif Hgb 10,2 (9.6-11,2) 102 (95-11.2) 10,1(9,6:113) 0,591
Preoperatif PIt 257 (210-300) 253 (206-300) 271(233-310) 0,027
Postoperatif PIt 196 (163-238) 192 (158-235) 203 (176-249) 0,097
Preoperatif BUN 183 (14,7-228) 17,9 (14,1-21,2) 19,9 (162-25,6) 0,004
Postoperatif BUN 16,5 (13,8-19,9) 16,3 (13,62-19,27) 17,50(14,87-24,27) 0,005
Preoperatif Kreatin 09(081,1) 0,92 (0,78-1,06) 1,03 (0,89-1,31) 0,001
Postoperatif Kreatin 093 (0,78-1,12) 0,91 (0,76-1,09) 0,99 (0,84-131) 0,005
Preoperatif Albumin 422 (393-4,50) 4,24 (396-4,50) 412 (381-4,51) 0137
Postoperatif 2,82 (248-3,04) 2,78 (2,45-3,00) 2,88 (256-3,15) 0,061
Albumin

Preoperatif Total Protein 6,91 (657-7,30) 6,91 (6,62:7,25) 6,87(6,367,41) 0811
Postoperatif Total Protein 4,55 (4,11-5,05) 4,54 (4,11-5,03) 4,65 (4,19-5,11) 0317
Preoperatif Globulin 2,67 (241-2,94) 2,66 (2,43-2,89) 2,71 (232-3,06) 0,537
Postoperatif Globulin 1,77 (1,50-2,10) 1,77 (147-2,09) 1,76 (1,53-2,09) 0,736
Preoperatif AGO 156 (1,37-1,78) 1,59 (1,39-1,78) 1,51 (1,33-1,74) 0,140
Postoperatif AGO 1,55 (1,34-1,78) 1,54 (133-1,77) 1,61 (1,34-1,80) 0313

P: AF (+) ve AF () Hastalarin karsilastiriimast sonucu elde edildi

P*: Tiim hastalarda giris gikas degerleri arasindaki karsilastirmalar sonucu elde edildi.

VKl:viicut kitle indksi, HT: hipertansiyon, KOAH: Kronik obstriiktif akciger hastahi, DM: Diabetes mellitus, PAH: Periferik arter hastalig, KBY:
Kronik bobrek yetmezIigi, LIMA: left internal mammarian arter, SVG: Safen ven grefti, CBP: kardiyopulmoner bypass, XCL: Kross klemp, EF:

Ejeksiyon fraksiyonu, HbAlc: Hemoglobin Alc, WBC: tam kan sayimi, Hgb: Hemoglobin, PLT: platelet, BUN: kan iire azotu, AGO: Albumin-
globiilin orani

Tablo 2: POAF gelisen ve gelismeyen gruplarin ¢oklu regresyon
analizi

p Multivariate Regresyon
0dds (%95 CI)
Yas 0,003 1,049 (1,016-1,082)
HT 0,029 1,457 (1,040-2,041)
Preoperatif Platelet 0,026 1,007 (1,003-1,012)
Preoperatif Kreatin 0,011 2,321(1,414-3,808)
PAH 0,075 0,465 (0,199-1,089)

HT: Hipertansiyon, PAH: Periferik arter hastahg

Diyabet hastalari ayn bir grup olarak ele alin-
diginda tum hastalara benzer sekilde yine SVG
distal anastomoz sayilari acisindan anlamh fark
gorilurken, total hasta grubundan farkh olarak
DM hastalarinda preoperatif total protein ve
globulin dizeylerinin istatistiksel agidan farkh
oldugu tespit edilmistir (Tablo 3).

Benzer sekilde yapilan ¢oklu regresyon analizi
sonucuna gore elde edilen sonuglar ise cinsiyet,
VKI, total anastomoz, preoperatif platelet sayisi,
BUN, kreatinin ve postoperatif BUN duzeyleri-
nin DM hastalarinda POAF gelisimi icin bagim-
siz birer risk faktorleri olarak degerlendirilebile-
cegini gostermektedir (Tablo 4).

Tablo 3: DM hastalarinda AF gelisen ve gelismeyen gruplarin
demografik, biyokimyasal ve cerrahi ile iliskili verilerinin karsi-
lastiriimasi

AFyok AFvar P
Yas (yil) 64 (57-69) 67 (62-73) 0,144
Cinsiyet (K/E) 18/46 8/17 0,453
VKi 29,43 (26,87-34,13) 29,07 (25,48-30,49) 0,083
HT (-/4) 31/33 15/10 0229
KOAH (-/+) 59/5 23/2 0,638
KBY (-/+) 52/12 2/3 0337
LiMA (-/+) 18/46 5/20 0,308
SVG Distal Anastomoz sayist 2,0(2,030) 3,0(2,030) 0,041
‘Total Distal Anastomoz say1st 3,0 (2,0-40) 3,0 (3,0-40) 0,028
CBP siire 55,0 (45,0-65,0) 60,0 (49,0-72,5) 0,213
XCL siire 130,0 (96,2-156,7) 130,0(102,5-160,0) 0,718
Preoperatif EF 54,0(50,0-56,75) 50,0(45,0-55,0) 0,490
HbA1c 7,5(68-87) 7,30 (6,85-8,35) 0,916
Preoperatif WBC 9,02 (7,98-10,71) 9,0 (7,46-11,10) 0,805
Postoperatif WBC 16,17 (11,77-19,71) 16,60 (9,64-21,00) 0,909
Preoperatif Hgb 13,60 (12,25-14,75) 13,90 (13,30-15,10) 0514
Postoperatif Hgb 10,05 (9,40-11,07) 10,30 (9,70-11,50) 0,349
Preoperatif PIt 261,0 (206,2-313,0) 277,0 (244,5-342,5) 0,076
Postoperatif plt 199,0 (148,7-246,7) 205,0 (164,0-257,5) 0,465
Preoperatif BUN 18,45 (13,82-21,77) 22,60 (19,70-26,50) 0,001
Postoperatif BUN 16,40(13,80-19,50) 20,60 (16,50-24,25) 0,009
Preoperatif Kreatin 0,88 (0,75-1,02) 1,16 (0,96-1,42) 0,000
Postoperatif Kreatin 091(0,77-1,13) 1,02(0,89-1,15) 0,117
Preoperatif Albumin 4,20 (3,91-4,54) 4,12 (3,93-4,62) 0,920
Postoperatif Albumin 2,70 (2,40-2,95) 2,85(2,59-3,13) 0,184
Preoperatif Total Protein 6,90 (6,52-7,18) 7,20 (6,79-7,61) 0,037
Postoperatif Total Protein 4,45 (3,95-5,06) 4,65 (4,21-5,09) 0,468
Preoperatif Globulin 2,55 (2,40-2,86) 2,88(2,70-3,15) 0,003
Postoperatif Globulin 1,72(1,52-2,12) 1,94 (147-2,13) 0,756
Preoperatif AGO 1,62 (142-1,84) 1,51(1,27-1,65) 0,063
Postoperatif AGO 1,54 (1,31-1,76) 1,52(132-1,77) 0,827

VKi:viicut kitle indksi, HT: hipertansiyon, KOAH: Kronik obstriiktif akciger hastali, DM: Diabetes mellitus, PAH: Periferik arter hastalig, KBY:
Kronik bibrek yetmezligi, LIMA: left internal mammarian arter, SVG: Safen ven grefti, CBP: kardiyopulmoner bypass, XCL: Kross Klemp, EF:
Ejeksiyon fraksiyonu, HbA1c: Hemoglobin A1c, WBC: tam kan sayimi, Hgb: Hemoglobin, PLT: platelet, BUN: kan tire azotu, AGO: Albumin-
globillin orant

Tablo 4: DM hastalarinda POAF gelisim ¢oklu regresyon analizi

Multivariate Regresyon

P 0dds (%95 CI)

Cinsiyet 0,062 0,223 (0,046-1,080)

VKi 0,015 0,832 (0,718-0,965)

HT 0,010 2,888 (1,288-6,480)

Preoperatif PLT 0,026 1,014 (1,002-1,026)

Preoperatif BUN 0,022 1,138 (1,019-1,271)
Preoperatif Kreatin 0,011 50,306 (2,422-1045,034)

Preoperatif total Protein 0,003 7,530 (1,979-28,657)

Postoperatif BUN 0,075 0,882 (0,769-1,013)

VKI:viicut kitle indksi, HT: Hipertansiyon, , PLT: platelet, BUN: kan iire azotu,

TARTISMA

POAF, kardiyak cerrahi sonrasi sik karsilasilan
komplikasyonlardan biridir. Yogun bakim tnite-
sini ve hastanede kals stresini uzatarak saghk
hizmetlerinde maliyet artisina neden olmakta-
dir. Bunun yani sira inme riskinde artis, hemodi-
namik dizensizlikler (12) ve bir yillik mortalitey-
le iliskili oldugunun gdsterilmesi (3, 13), erken
belirteclerle POAF gelisiminin éngdrulmesinin
Onemini ortaya koymaktadir. POAF riski yuksek
olan hastalarin belirlenebilmesi, klinik ve eko-
nomik acidan oldukg¢a 6nemli olan dnleyici stra-
tejilerle hareket etmeye yardimci olabilir.



POAF'In patogenezi tam olarak ortaya konula-
mamakla birlikte, KKY, HT, KOAH ve DM gibi has-
taliklarin varlhiginin POAF gelisim riskini énemli
bicimde arttirdigi daha 6nceden bir¢ok calisma-
da gosterilmistir (1 - 7). Bizim calismamizda HT,
KOAH, DM gibi onerilen risk faktorlerinin POAF
gelisen ve gelismeyen grupta benzer dagilim
gostermesi, POAF olusumuna neden olabilecek
farkli mekanizmalarin arastirilmasi gerektigini
dogrulamaktadir. Son yillarda perioperatif enf-
lamasyon varliginin POAF olusumuyla bagimsiz
olarak iliskisinin gosterilmesi, bu mekanizma-
lardan birinin enflamasyon oldugunu ortaya
cikarmistir (1, 3). POAF' In gelisiminde izlenen
sureg, proenflamatuvar sitokinlerin salinimi ve
enflamatuar belirteclerdeki artisla da kanitlan-
didi gibi, kompleman sisteminin aktivasyonuna
karsihk gelir. Ayrica, kortikosteroid ve statinler
gibi antienflamatuvar ilaclarin POAF insidan-
sini azalttiginin gosterilmesi, enflamasyon ile
dogrudan iliskili oldugunun bir diger kanitidir
(1). Literaturde farkl enflamatuvar belirteclerin
POAF gelisimine etkisini arastiran ¢ok sayida
calisma yer almaktadir (14 - 18). Ancak rutin la-
boratuvar parametreleri ve nispeten kolay uy-
gulanabilir belirtegler icin arastirmalara devam
edilmektedir.

Albumin ve globulinler, plazmada en yuksek
oranda bulunan proteinlerdir. Major plazma
proteini olan albuminin plazma konsantras-
yonlarini belirleyebilmek icin sentez hizi, frak-
siyonel katabolizma hizi, vaskiler ve ekstra-
vaskuler alandaki dagilimi ve ekzojen kaybini
iceren cesitli mekanizmalar kullanilir. Albumin
sentez hizi, nltrisyon ve enflamasyon ile dogru-
dan iliskilidir ve bir negatif akut faz reaktanidir
(19). Albumin, bircok kanser tiiriinde nuitrisyon
ve kronik enflamasyon durumunu goéstermesi
nedeniyle prognostik bir belirte¢ olarak kulla-
nilmaktadir (20, 21). Bununla birlikte disuk al-
bumin seviyelerinin olumsuz kardiyovaskuler
olaylarla iliskisi de gosterilmistir (22). Aksoy ve
ark. (15), POAF gelisen hastalarda CRP seviye-
leri artarken albumin seviyelerinin azaldigini
goOstermislerdir. Bu yazarlar, enflamasyonun
yanisira dusik albumin seviyelerinin platelet
aktivasyonu ve kan viskozitesinin artisina ne-
den olarak endotel disfonksiyonuna katki sag-
ladigi ile iliskilendirmislerdir. Ayrica, POAFIn
patofizyolojisinde iskemi reperflizyon hasarinin
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da etkili oldugu bilinmektedir. Ozellikle giincel
kardiyopleji teknikleri ve yetersiz topikal atriyal
sogutma, atriyal iskemiye ile birlikte bunu ta-
kiben olusacak reperfiizyon kaynakli oksidatif
stresi de beraberinde getirmektedir (1). Albumi-
nin antienflamatuvar etki mekanizmasi her ne
kadar kesin olarak ortaya konulamasa da icer-
digi tiyol gruplari nedeniyle plazmada gti¢li bir
antioksidan oldugu kabul edilmektedir (23, 21).

Bu 0ozelligi, albuminin POAF gelisimine aracihk
ettigi 6ne surilen oksidatif stresi azaltmada da
etkili olacagini, hipoalbuminemi durumunda
ise bu etkisi azalacagindan POAF gelisim riski-
nin artacagini dustndurmektedir. Karabacak
ve ark (17)'na gore; serum albumin dizeyleri,
POAF gelisimi icin bagimsiz bir risk faktoraddr.

Ozellikle CRP ile birlikte kullanildiginda (CRP/
Albumin) daha gucli bir belirtec olabilecegi
bildirilmistir. Ancak, her ne kadar literattirde bu
hipotezi destekleyen sonuclara (17, 15) rastlan-
mis olsa da yaptigimiz bu ¢alismada total pro-
tein, albumin, globilin ve AGO degerleri hem
preoperatif hem de postoperatif donemde
gruplar arasinda benzer bulundu. Ayrica, ¢coklu
regresyon analizinde de yine bu degerin POAF
gelisimi Gzerine istatistiksel olarak anlamli fark-
hlik saptanmadi.

Auer ve ark. (24), bozulmus bébrek fonksiyon-
larinin hastalarda POAF gelisimi icin anlamli bir
risk faktori oldugunu gostermislerdir (24). Bu
durumu da bu hastalarda renal fonksiyon kay-
bina sekonder, hipotalamus aracili katekolamin
turnoverindaki artisa baglh olarak artan sempa-
tik aktivasyon, hipertansiyon, oksidatif stres ve
enflamasyon gibi POAF'In patofizyolojisine de
katildig1 gosterilen etkenlerle aciklamislardir.

Her ne kadar Auer ve ark. (24), bobrek fonksi-
yonlarinin degerlendirilmesinde GFR dlcimunu
Onermis olsalar da, GFR duzeyleri normal olsa
da bu calismada oldugu gibi sadece BUN ve
kreatinin seviyeleri ile gosterilebilen bozulmus
bobrek fonksiyonuna bagli olarak sempatik sis-
tem aktivasyonunun ortaya cikabilecegi de lite-
rattrde bildirilmistir (25).

Bu calismada, POAF gelisen tim hasta grupla-
rinda bobrek fonksiyonlarini degerlendirmede
BUN ve kreatin degerleri incelendi. Hem preo-
peratif hem de bobrek fonksiyon degerleri ylk-
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sek bulundu ve bulgularimiz istatistiksel olarak
anlamliydi. Ayrica, preoperatif kreatinin deger-
lerinin POAF olusumu icin bagimsiz bir risk fak-
tord oldugu da gosterildi ve POAF gelisimi icin
diger bagimsiz risk faktorleri olarak ise yas, total
anastomoz sayisi ve preoperatif platelet sayisi
tespit edildi.

KABG cerrahisi uygulanan diyabet hastalar,
artmis perioperatif mortalite ve morbidite ile
karsi karsiyadir. Tedavi edilmediklerinde uzun
donem yasam beklentisinde azalma ve tekrar-
layan anjina ataklar sik gortilen komplikasyon-
lardir. Bu hastalarda goriilen olumsuz sonuglar,
sol ventrikil disfonksiyonu, bozulmus endotel
disfonksiyonu, anormal fibrinolitik ve platelet
fonksiyonu ve bozulmus glukoz kullanimi gibi
nedenlerle iliskilendirilmektedir (26). Cerrahi
sirasinda ortaya cikan iskemi, ATP Uretiminin
anaerobik glikoliz ile olmasini zorunlu kilar. Do-
layisiyla bu asamada ortaya cikan asiri proton
uretimi, asidoza neden olmak suretiyle kardiyak
aritmileri provake edebilir (27).

Literatlirde, KABG uygulanan hastalarda diya-
betin etkisini arastiran cok sayida ¢alisma olsa
da (28-32) ortaya konulan sonuglar kafa karisti-
ricidir. Bununla birlikte, ilk kez Halkos ve ark. (33)
tarafindan HbA1caraciligiile belirlenen diyabet
kontrol durumunun bu hastalarda komplikas-
yon gelisimine etkisi 3555 hasta degerlendirile-
rek arastinlmistir. S6zu edilen calismada, hasta-
lar HbA1c degerlerine gére gruplandiriimis (<7
ve > 7) her iki grupta da DM olan ve olmayan
hastalar arasinda AF gelisimi acisindan anlam-
I bir fark olmadigr gosterilmistir. Hatta HbA1c
surekli degisken olarak alindiginda yiksek de-
gerlerin POAF olusumunu azalttigi gosterilmis-
tir. Benzer sekilde, Folla ve ark. (34) da DM has-
talan arasinda POAF prevelansinin daha disuk
oldugunu gostermislerdir. Bizim ¢alismamizda
da, DM varliginin ve HbA1c diizeylerinin POAF
gelisimi Uzerine anlamli bir etkisinin olmadigi
gosterilmistir. Bu calismada diyabet hastalarin-
da da risk faktorleri degerlendirildiginde, total
hasta grubuna benzer istatistiksel sonuglar elde
edildi. Ancak farkh olarak POAF gelisen olgular-
da, preoperatif total protein ve globulin deger-
lerinin daha yuksek oldugu gorildi. Bu calis-
manin bir diger 6nemli bulgusu da preoperatif

platelet yuksekliginin hem DM’li hem de tiim
hasta gruplarinda POAF gelisimi icin bagimsiz
bir prediktor olarak tanimlanmis olmasidir. Yuk-
sek platelet degerleriile POAF arasindaki bu ilis-
kinin bazi mekanizmalar aracihigiyla gercekles-
tigini distintlmektedir. Bilindigi gibi Plateletler,
hemostatik hiicreler olarak gérev yapmalarinin
yani sira bagisiklik sisteminde ve enflamasyon-
da da onemli roller Ustlenmektedir (35).

Tum bu faktorler beraber degerlendirildiginde,
preoperatif yliksek platelet seviyeleri POAF ge-
lisimine katkida bulunmus olabilir. Bu faktorler
calismamizda da gosterilen daha yliksek plate-
let seviyelerinin POAF ile iliskisini aciklayabilir.

Sonug olarak bu calismada AGO degerleri ile
POAF gelisimi arasinda istatistiksel olarak an-
lamli bir iliski bulunmadi. KABG uygulanan has-
talarda POAF'In ortaya ¢ikisinda hem genel po-
pllasyonda hem de ayri bir alt grup olarak DM
hastalarinda preoperatif kreatinin seviyesi ve
platelet sayisinin degerlendirilmesinin 6nemli
oldugu, preoperatif kreatinin, yas, total anasto-
moz sayisl ve preoperatif platelet sayisinin ba-
gimsiz risk faktorleri oldugu bulunmustur. Bu
parametrelere yonelik planlanacak terapatik bir
yaklasimin hastanede uzun kalis streleri ve ma-
liyet acisindan 6nemli bir ¢c6ziim olacagi disu-
nldlmektedir.
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Calismamizin retrospektif dogasi ve tek mer-
kezli olusu, kardiyopulmoner baypas siresini
etkileyen distal anastomoz sayisi ve total anas-
tomoz sayisi gibi kardiyak fonksiyonlari dogru-
dan etkileyen degiskenler yoniinden gruplarin
homojen olmamasi 6nemli sinirlamalarindan
biridir. Ayrica, DM hastalan ile olusturulan alt
grupta orneklem sayisinin azhgi calismanin bir
diger sinirlayici yonidir. Homojen bir grupla,
prospektif olarak yapilacak ¢alismalarda sonug-
larin daha etkin olacagi kanaatindeyiz.
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OZET

Sacg iplik turnike sendromu siit ¢cocugunda nadir gorilen bir
hastaliktir, erken tani alip tedavi edilmediginde doku kaybina
neden olabilen tehlikeli bir durumdur. Bu sendrom ayak ve el
parmaklari, penis, klitoris, boyun ve uvulada gorilebilir. Dola-
simi bozarak 6dem, iskemi ve doku nekrozuna neden olur. Bu
durum stranglile organlarin otoamputasyonuna neden olabilir.
Biz 3. ve 4. parmaklara dolanmis ve basariyla tedavi edilmis 1.5
aylik kiz cocugu olgusu sunduk.
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ABSTRACT

Hair thread tourniquet syndrome is a rare disease that usually
seen in infants and if that is not recognized and treatment ur-
gently, it will be a dangerous condition because that may lead
to tissue lost. This syndrome may occur in toes, penis, fingers,
clitoris, labia, neck and uvula. That is caused impairment of cir-
culation and this condition lead to edema, ischemia and tissue
necrosis. It can lead to autoamputation of strangulated organs.
We present 1.5 month old girl who have overlapped of the left
3rd and 4th toes which is treated succesfully after removal of
the hair.
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GiRiS

Sac - iplik turnike sendromu; sacg teli veya iplik
benzeri maddelerin vicudun cesitli bolgeleri-
ne dolanarak, dolasimlarinin bozulmasiyla ta-
nimlanan sendromdur (1). El, ayak parmaklar,
penis, klitoris, boyun ve kicuk dil etkilenen bol-
gelerdir (2). Erken tani konulup uygun tedavi
uygulanmadiginda kalici doku hasari, tutulan

organ nekrozu hatta ilgili organin kaybina ka-
dar ciddi sonuclara neden olabilmektedir (3, 4).

Bu makalede iki glindlr huzursuzluk sikayetleri
olan, annesinin sol ayak 3. ve 4. parmakta sislik
ve kizariklik fark etmesi tizerine acil servise geti-
rilen; parmaklara sa¢ kili dolandigi farkedilerek
erken tani konulup basarili bir sekilde tedavi
edilen bir buguk aylik kiz olgu sunulmustur.

OLGU SUNUMU

Bir bucuk aylk kiz iki gundur aglama, huzursuz-
luk sikayetiyle sol ayak parmaklarinda kizarklik,
sislik fark edilerek acil servise getirildi. Oz ve soy
gecmisinde ozellik yoktu. Fizik muayenesinde
sol ayak 3-4. parmaklarda 6dem, hiperemi, isi
artisi, puralan akintisi olup dokunmakla ayak
parmaklari agrili idi. Kapiller dolum zamani uza-
mis (>2sn) olup sol ayak 3.4 parmaklarda par-
maklarda sari renkli sag telinin dolanmis oldugu
gorildi (Resim 1, 2).

1

Resim 1: Sol ayak 3 ve 4. parmaklarda hiperemi, 6dem ve dola-
sim bozuklugu

\ - —
Resim 2: Sol ayak 3 ve 4. parmaklara dolanmis sari renkli sac teli

Diger sistem muayene bulgulari normaldi. Ol-
guya interdijital Doppler ultrasonografinde sol
ayak tum parmaklar end arterlerde akim nor-
mal sekilde izlendi. Sac teli parmaklardan uzak-
lagtirlldi. Tam kan sayiminda beyaz kiire sayisi
yuksek olup periferik yaymada parcali 16kosit-
lerin artisi nedeniyle topikal nitrozamin, lokal
antiodem tedavi ile birlikte intraven6z ampisilin
sulbaktam ve analjezik tedavi baslandi.

Tedavisinin 24. saatinde isi artisi 48. saatinde hi-
peremi ve ddem tamamen gerileyerek kapiller
dolasim zamani normale dondui. Parmaklarin
rengi normale dondu. Oral antibiyotigi 7 giine
tamamlayarak ayaktan takip edilmek tizere has-
ta taburcu edildi. Olgu bilgilendirmesi igin aile-
den sozlu ve yazili onam alinmistir.

TARTISMA

“Sac-iplik turnike sendromu” nadir gorilen, az
bilinen el ve ayak parmaklari, penis ve klitoris
gibi dis genital organlar gibi kiguk ekstremi-
telerin sa¢ veya ince bir tel ile bogulmasi ile
karekterizedir. Tani gecikirse, lenfatik ve venoz
konjesyon ilerleyerek arteriyel iskemiye neden
olabilir. infeksiyon, iyilesmeyen Ulserler, distal
segment rotasyonu, psodoainhum (konstriktif
fibroz bantlar) baslica goriilebilen sekellerin-
dendir. (1, 2, 5).

Bu konuyla ilgili sunulan ilk olgu 1832 yilinda,
dort haftalik bir bebekte penisin sa¢la dolanma-
st olup; parmagin sacla dolanmasi ise ilk olarak
1965 yilinda Alpert tarafindan yayinlanmistir

(6).

“Ayak parmagi turnike sendromu” ve “Penis tur-
nike sendromu” gibi farkl adlarla tanimlamalar-
dan sonra (7, 8) Barton 1988 yilinda ilk kez“Sac-
iplik turnike sendromu” seklinde tanimlamistir
(4). Bogulan uzuvda ilk olarak lenfatik drenajin
bozulmasi ile yumusak doku 6demi olusur. Ar-
dindan turnike etkisi ile tutulan uzuvda vendz
ve arteriyel dolasim bozulur, bu durum fark
edilmeyerek ilerlerse sa¢ veya iplik deriyi kesip,
deri alti yag tabakasina gomulerek burada go-
rinmez bir sekilde kalici olabilir (9). Erken tespit
edilip tani konulamaz ve uygun sekilde tedavi
uygulanmazsa bu sendrom, tutulan bolgelerde
iskemi, doku nekrozu ve amputasyona neden
olabilir (10).



Genellikle 5 yas civarinda gorilip, 1,5 yasina
kadar cocuklarda en sik parmaklarda goriilmek-
tedir. Genellikle ayakta 3. ve 4 parmaklarda go6-
rilmektedir. Penil turnike siklikla 2 yas civarinda
gorulurken, labial ve klitoral olanlar (5-14 yas-
larinda gorilmektedir. Nadir olarak 60 |1 yaslar-
dan sonrada gorulmektedir. Olgularin %40.4't
ayak parmaklarinda, %8.57'si el parmaklarinda,
%44.2'l penis, %6.83'l diger organlarda (klito-
ris ,uvula ve boyun) gorildigu bildirilmistir. Se-
kel kalma oranlarina bakildiginda ayak parmak-
lar(%2.3), el parmaklari( % 54.5) ve peniste %
52.6'dir (11).

Sac-iplik turnike sendromu c¢ogunlukla kaza
ile meydana gelmektedir. Hastalarin genellikle
hijyenlerinin koti oldugu gorilse de degerlen-
dirme yaparken; cocuk suiistimali de akilda tu-
tulmali, detayh bir sorgulama ve fizik inceleme
yapilmalidir (12).

Olgumuzda da alinan ayrintili 6ykiiden ve lite-
ratirden 6grenildigine gore olgularin buyuk
¢ogunlugunda nedeni tam anlasilamayan se-
kilde kaza sonucu sac teli ve iplik dolanmasinin
doku strangtilasyonuna yol actigi gorilmustir.
Erken tani ve tedavi ile doku nekrozu, dolasim
bozuklugununu uzamasi ile tutulan uzvun am-
plutasyonu engellenebilmektedir. Tedavide ilk
basamak etkenin ortadan kaldiriimasi ile birlik-
te tutulan parmagin dolasim kontrolii ve enfek-
siyon varliginda sistemik antibiyotik baglanma-
sidir (13).

Bu olguda da erken tani ve tedavi ile olasi
komplikasyonlarin  olusmasi engellenmistir.
Son yillarda yuksek ¢ozUnurlikli ultrasonog-
rafinin sa¢-iplik turnike sendromunu tanisinda
yeri oldugu bildirilmistir (14).

Huzursuzluk ve aglama sikayeti olan ¢ocukla-
rn olan ailelerin sag iplik turnike sendromunu
akilda tutarak dikkatli olmalar gerektigi konu-
sunda bilgilendirme yapilmalidir. Ayrica bu si-
kayetlerle getirilen bebeklerin fizik muayenesi
yapilirken nadir gorulen bir durum olsa da sag-
iplik turnike sendromu akilda tutulmali, inspek-
siyonda ekstremitelere, kiz cocuklarinda klitoris,
labiaya, erkek cocuklarda penise 6zellikle dikkat
edilmelidir (15).
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Hekimlerin ender gorilen bir sendrom olsa da
huzursuzluk ve aglama sikayetiyle acil servise
basvuran cocuklarda “Sac-iplik turnike sendro-
mu”“nu akilda bulundurmalari gerekmektedir.
Ayrica tanida gecikildiginde ciddi komplikas-
yonlara neden olabildiginden erken tani ve
uygun tedavinin 6nemi konusunda dikkatli ol-
malari gerekmektedir. Ailelere de huzursuzluk
ve aglama sikayeti olan bebeklerinde sa¢ iplik
turnike sendromu acisindan dikkatli olunmasi
konusunda bilgilendirilme yapilmalidir.
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OZET

Bu calisma, istmoselin tani ve tedavisinde kullanilan yontemler
hakkinda gtincel literatlirli ortaya ¢ikarmayr amaclamaktadir.
Pubmed veri tabanindan 2008 - 2020 yillari arasinda istmosel,
nis, uterus skar defekti tanili, ingilizce yayin dili olan, toplam 72
olgu sunumu ve klinik calisma incelendi. Bu yayinlardan tam
metnine ulasilabilinir ve sadece isthmosel tani ve tedavisi ile
ilgili olan 32 klinik calisma ve olgu raporu ¢alismaya alindi. Kirk
calisma ise istmosel ile iligkili yayin olmama, tam makale metni-
ne ulasilamamasi, baska bir dilde yayimlanmasi nedeni ile calis-
ma disi birakildi. Tedavi ydntemleri, basarilari, hasta semptom-
lari ve komplikasyonlar degerlendirildi. Literatlirdeki 32 klinik
calisma ve olgu raporunda tanimlanan 1021 olgu incelendi. Bu
olgularin 385'ine histeroskopi, 151'ine laparoskopi, 36'sina his-
teroskopi esliginde laparoskopi, 287'sine vaginal tamir, 37'sine
laparoskopi esliginde vaginal tamir, 5" ine laparotomi, 120'sine
ise medikal tedavi uygulandidi belirlendi. Cerrahi uygulananla-
rin tamami semptomatik hastalar olup sadece 4 hastada komp-
likasyon bildirilmistir. istmosel tanisi, &zellikle klinikte cok sik
kullanilan ultrasonografi ve sonohisterografi ile rahatlkla ko-
nulabilir. Ozellikle retroflex uteruslu, eski sezaryen dykiisii olan
hastalarda, anormal uterin kanama, sekonder infertilite ve pel-
vik agn sikayetleri varliginda istmosel akilda tutulmalidir. Cerra-
hi tedavi, 6zellikle semptomatik hastalarda oldukca iyi sonuglar
vermektedir.

ANAHTAR KELIMELER: istmosel, Laparoskopi, Histeroskopi,
Sezaryen skar defekti

Gelis Tarihi / Received: 29.05.2020
Kabul Tarihi / Accepted: 04.12.2020

ABSTRACT

This study aims to reveal the current literature about the met-
hods in the diagnosis and treatment of isthmocele. A total of 72
case reports and clinical studies using the key words “isthmo-
cele”, “niche” and “uterine scar defect” which were published in
English language between the years 2008 and 2020, were sear-
ched from the Pubmed database. Amongst these publications,
32 clinical studies and case reports that were only related to the
diagnosis and treatment of isthmocele and whose full texts are
available, were included in the study. Forty publications were
excluded from the study due to not being a related to isthmoce-
le, unavailability of full text, and publication in other languages.
Symptoms, complication, treatment methods and their success
were evaluated. A total of 1021 cases described in 32 clinical
trials and case reports were evaluated of the cases. Hysteros-
copy was perfomed in 385 cases, laparoscopy was performed in
151 cases, hysteroscopy combined with laparoscopy was per-
formed in 36 cases, vaginal repair was performed in 287 cases,
vaginal repair combined with laparoscopy was performed in 37
cases, and laparotomy was performed in five cases. Medical tre-
atment was applied in 120 cases. All patients who had surgery
were symptomatic and complications were reported only in 4
patients who underwent surgery. Isthmocele can be easily di-
agnosed with ultrasonography and sonohysterography, which
are frequently used in daily practice. Isthmocele should be kept
in mind especially in patients with retroflexed uterus and old
cesarean history who have abnormal uterine bleeding, secon-
dary infertility, and pelvic pain. Surgical treatment yields suc-
cessful results especially in symptomatic patients as it.
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GiRiS

Diinya Saglik Orguti'niin énerdigi sezaryen ile
dogum orani %10-15 iken Ulkemizde bu oran
% 50'nin Uzerindedir (1). Artan bu sezaryen ora-
nina bagh olarak sezaryen hattinda uterin kas

tabakasinin kaybi ve incelmesine bagh olarak
klinikte istmosel ile siklikla karsilasmaktayiz.

istmosel, ilk olarak Poidevin tarafindan 1961'de
sezaryen skar defekti olarak bildirilmistir (2). Li-
teratur taramasinda istmosel terminolojik ola-
rak nis, pos, uterin dehisens, divertikil olarak da
adlandinlir (3 - 5). 1995 yilinda yapilan bir ¢ahs-
mada, daha 6nce sezaryen olmus ve jinekolojik
endikasyon ile histerektomi gecirmis 51 hasta-
nin spesimenlerinde istmosel gosterilmistir (6).

Vervoort ve ark. istmosel gelisimini aciklayan
risk etkenlerini; sezaryen kesisinin alt seviyede
olmasi, uterus duvarinin yetersiz kapatilmasi ve
sezaryen teknikleri olarak siralamistir (7). Bij de
Vaate ve ark. istmoseli sezaryen skar alaninda
derinligi en az Tmm olan anekoik alan olarak
tarif etmistir (8).

Siklikla rutin muayenelerde tespit edilen istmo-
sel, klinik olarak asemptomatik olabildigi gibi,
adet duzensizlikleri, infertilite, kronik pelvik
agr, skar gebelikleri, skar ayrilmasi, uterin rip-
tar gibi bircok klinik durum ve komplikasyon ile
karsimiza c¢ikabilir (9, 10).

Bu calisma ile istmosel, klinik belirtileri, risk fak-
torleri, tani ve tedavisindeki uygulamalar her
yonu ile degerlendirilmektir.

ISTMOSEL: TANI, PREVALANS VE SINIFLANDIRMA

A.TANIVE PREVALANS

Literatlrde Gizerinde uzlasilmis net olarak bir ta-
nimlamasi bulunmamakla birlikte, yayinlar, ist-
moseli sezaryen hattinda defekt, nis, divertikiil,
myometrial incelme veya licgen seklinde hipo-
ekoik alan olarak tanimlamaktadir (9, 11 - 13).

Vervoort ve ark., nis olarak isimlendirdikleri ist-
moseli en az 2 mm derinligi olan myometrial
defekt olarak, genis nisi ise transvaginal ultra-
sonografiyle rezidii myometrium kalinhgr <2.2
mm ve sonohisterografiyle <2.5 mm olarak ta-
nimlamistir (7). Surapaneni ve Silberzweig, his-
terosalpingografideki sekline gore istmoseli alt
uterin kavite, uterin istmus veya Ust endoser-

vikal kanal diizeylerinde olusan divertikulum
olarak tarif etmistir (14). Sezaryen skar tanisin-
da transvaginal ultrason kullanimi ilk 1990’ da
rapor edilmistir.

Bu yayinda, 4 anahtar ultrasonografik bulgu ta-
nimlanmistir.

1
2
3
4

Kama seklinde defekt

Skarin iceri dogru ¢ikinti yapmasi

Disari dogru cikinti yapmasi ve hematom
Skarin retraksiyonu (15).

~— — ~— ~—

Armstrong ve ark., 2003 yilinda yayimladiklari
makalede transvaginal ultrasonun istmosel ta-
nisini koymada oldukga etkili ve kullanish oldu-
gunu belirtmistir (16).

istmosel tanisinda ultrason disinda ayrica salin
histerosonografi ve manyetik rezonans (MR)
gibi gorintileme yontemleri kullanilabilir (9,
17). Ancak MR, maliyetli bir ydntemdir ve anor-
mal vaginal kanama olgularinin incelenmesin-
de sikhkla kullanilmamaktadir. Wong ve ark.
yapmis olduklar calismada, tanida ultrason
yaninda MR kullaniminin da yararh oldugu vur-
gulanmigstir (18). Van der Voet ve ark., sonohis-
terografinin transvaginal ultrasonografiye gore
daha duyarli oldugunu, ancak defektin derinligi
ve genigliginin bu yontem ile oldugundan daha
blyuk olculduginu belirtmislerdir (11).

istmosel tanisi icin histeroskopi kullanildiginda,
ozellikle retroflex uteruslarda, taninin atlanabi-
lecegi ve myometrial kalinligi tam olarak goste-
remeyebilecegi belirtilmistir (19). Salin inflizyon
sonografi (sonohisterografi) ise duyarlhdi ve
O0zgullugu yuksek bir tani yontemi olarak one-
rilmektedir (19, 20).

Bircok hastada asemptomatik olarak gorilmesi
nedeniyle istmosel i¢in net bir prevalans bildir-
mek guctir. Literatlirde, istmosel olgularinin
¢oguna, tekrarlayan dusuklerin, sezaryen hat-
tindaki ektopik gebeliklerin ve anormal uterin
kanamalarin nedeni arastirilirken tani konuldu-
gu belirtilmektedir (21).

Roberge ve ark. yayimladiklari literatur tarama-
sinda; daha dnce sezaryen olmus sekonder in-
fertil hastalarda, histerografi, sonohisterografi
veya transvaginal ultrason ile yaptiklar deger-
lendirmelerde uterin skar defekti insidansinin
%50'ye ulastigr belirtilmistir (22).



B. SINIFLANDIRMA

Bij de Vaate ve ark., istmoseli sistemik olarak si-
niflamistir. Bu siniflandirmada, istmoselin sekli
(triangller, semisirkiler, su damlasi), derinligi
ve hacmi temel alinmistir (23). Siniflandirma,
istmoselin ultrasonografi 6lciimlerine goére de
yapilabilir. istmosel 8lciimiiniin <15 mm olmasi
1. derece, 16 ile 25 mm arasinda olmasi 2. De-
rece ve >25 mm olmasi ise 3.derece olarak sap-
tanmistir (24).

C. RiSK FAKTORLERI

Sezaryen oncesinde uzamis dogum siresi, 5
cm Uzerinde serviks dilatasyonu, oksitosin ile
dogum indiiksiyonu ve retrovert uterus varligi,
istmosel gelisimindeki risk faktorleridir (24 - 27).

Bazi calismalarda ise, istmosel gelisiminin yas,
vicut kitle indeksi, preeklampsi, postoperatif
anemi ve erken membran rlptdrd ile iliskili ol-
dugu rapor edilmistir (21, 28). Sezaryen sayisi
arttikca istmoselin daha da genisleyecegini bil-
diren yayinlar da mevcuttur (9, 12, 29). Bir pros-
pektif kohort calismasinda, cift kat uterus su-
tdrasyonu yapilanlara gore tek kat sittrasyon
uygulanan olgularda buyuk istmosellerin daha
sik izlendigi belirtilmistir (24).

D.SEMPTOMLAR

Degerlendirilen makalelerde, hastalarin semp-
tomlarina bakildiginda anormal uterin kanama,
sekonder infertilite, pelvik agn ve sikayetleri
one cikmaktadir.

istmoselli hastalarda, anormal uterin kanama,
siklikla menstriel kanama sonrasinda damlama
tarzinda devam eden kanama olarak meydana
gelir. Bunun nedeni, menstruasyon déneminde
istmosel posunun icinde biriken mens kaninin
adet bitiminde damlama seklinde bosalmasidir
(30). Anormal uterin kanama, literatiirde % 28.9
ile %80 arasinda bildirilmistir (4, 11, 31). Bunun
yani sira, istmosel ile iliskili olarak dismenore ve
sekonder infertilite de gorilmektedir (31, 32).

Florio ve ark., istmosel alaninda biriken mens-
trdel kanin servikal mukus ve servikal mukus
icindeki spermlerin kalitesini ve spermin servi-
kal kanalda iletilmesini olumsuz yonde etkile-
yerek ve embryonun implantasyonuna engel
olarak sekonder infertiliteye yol acabilecegini
iddia etmistir (20).
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E. TEDAViI

istmoselin cerrahi tedavisinde laparoskopi, his-
teroskopi, laparotomi, vaginal ve robotik yakla-
sim denenebilir. Hangi olgularda hangi cerrahi
yontemin tercih edilmesi gerektigini ve hangi
yontemin semptomatik hastalarda iyi sonug
verdigini gosteren evrensel bir klinik kilavuz
yoktur (33 - 35).

Bu literatiir taramasina dahil edilen yayinlar de-
gerlendirildiginde, 1021 olgu lGzerinde uygula-
nan cerrahi islemlerin basinda histeroskopi gel-
mektedir. Histeroskopi uygulanan hicbir vakada
komplikasyon bildirilmemistir. Histereskopinin
infertiliteye olan olumlu etkisini de Gubbini
ve ark. gostermistir (36). Calzolari ve ark. ¢alis-
masinda ise, istmoseli olan 16 sekonder infer-
til hastanin dokuzunda histeroskopi tedavisi
sonucunda gebelik elde edildigi belirtilmistir
(37). Cerrahi tekniklerin uygulanmasinda istmo-
sel alaninin gézlemlenmesi 6nemlidir. Vigueras
Smith ve arkadaslarinin yaptigi olgu sunumun-
da, histeroskopinin transilluminasyon 6zelligin-
den yararlanilip istmosel yerlesiminin saptan-
masinda kullanilmasinin laparoskopik istmosel
eksizyonunu kolaylastirdigi belirtilmistir (38).

Vaginal eksizyon yonteminde de, istmosel yer-
lesiminin saptanmasinda yine histeroskopinin
illuminasyon 6zelliginden yararlanilmistir (39).

Histereskopik cerrahinin secimi ile ilgili cerrahi
yeterlilik stratejisi belirleyen yayinlarda bahse-
dilen iki 6l¢it, rezidi myometrial kalinligidir ve
uterusun pozisyonudur (40, 41). Rezidii myo-
metrium kalinhdr <2 mm varhdinda, 6zellikle
mesane yaralanma ve uterus rlptir riskinin
arttigr belirtilmistir. Brown ve arkadaslarinin
yaptiklari bir calismada ise rezidii myometrium
kalinhgi icin asgari deger 3 mm olarak bildiril-
mistir (42). Literatlirde histeroskopik cerrahi
icin farkli yontemler tanimlanmistir. Bazi ¢alis-
malarda istmosel defektinin sadece distal kismi
alinmis (40, 43 - 45), bazi calismalarda istmosel
defektinin hem distal hem proksimal kismi cika-
nimis (33, 36, 46, 47), bazi calismalarda ise ist-
mosel defektinin tabani koagule edilmistir (46,
47). Belirtilen bu yontemlerin bir standardizas-
yonu yoktur. Vervoort ve ark., bu yontemlerden
ise sadece istmosel tabanin yuzeyel koagulas-
yonunun anormal kanamalari énlemede etkili
ve yeterli oldugunu ifade etmistir (48).
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Smith ve ark., histeroskopi esliginde laparosko-
pi kullanarak istmosel tamiri yaptiklari bir olgu
tanimlamis ve bu yaklasimlarini Rendez-vous
teknigi olarak adlandirmistir. Bu ydntemde,
istmosel lokalizasyonun belirlenmesinde, his-
teroskopinin transilluminasyon 6zelliginden
yararlanilmistir (38). Akdemir ve ark. ise lapo-
roskopik istmosel eksizyonunda, istmosel loka-
lizasyonun belirlenmesinde foley kateter balo-
nu kullanmistir (49).

Medikal tedavi, literaturde siklikla kontrol gru-
bu olarak ele alinan hastalarda uygulanmis olup
cerrahinin semptomatik hastalarda medikal te-
daviye ustlin oldugu gosterilmistir (46).

Calismaya dahil edilen 1021 olgudan 4'Unde
bildirilen komplikasyon, Uriner sistem yaralan-
malaridir ve bu yaralanmalarin tamami, vaginal
tamir cerrahisi yapilirken meydana gelmistir.

Literatiirde, istmosel ile ilgili cok farkli sonuclar
bildiren yayinlar mevcuttur. Bu derleme, istmo-
selin tanisina ve tedavisine yonelik en glincel ve
dogdru bilgileri ortaya koymayr amaclamaktadir.

Sezaryen 6ykusu olan ve menstriiasyon sonrasi
uzamis damlama tarzinda kanamadan yakinan
olgularda ve sezaryen sonrasi sekonder infertili-
te, dismenore, disparoni ve pelvik agri yakinma-
lar1 olan hastalarda istmosel tanisi akilda tutul-
malidir. Tanida, en ulasilabilir ve uygulamasi en
kolay yontem olarak transvaginal ultrasondan
ya da salin inflizyon sonografiden yararlanilabi-
lir. istmoselden siiphelenilen ancak ultrason ile
net olarak ortaya koyulamayan retrofleks ute-
ruslu hastalarda istmosele yonelik MR goriintu-
leme yapilabilir.

Literatlirde net bir uzlasi olmamakla birlikte,
semptomatik hastalarda, cerrahinin medikal te-
daviye olan Ustiinligu nedeni ile cerrahi tedavi
tercih edilmelidir. Cerrahi tedavi yontemlerin-
den histeroskopi planlanan olgularda, kompli-
kasyon riskini en aza indirmek amaciyla, rezidi
myometrial kalinlik 6lcimine dikkat edilme-
lidir. Vaginal cerrahide planlanan olgularda ise
driner sistem yaralanmalari agisindan dikkatli
olunmalidir.
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