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Arastirma Makalesi / Research Article

Ege Tip Dergisi / Ege Journal of Medicine 2022; 61 (3): 313-318

Meme kanseri neoadjuvan kemoterapi siirecinde progrese ve yanitsiz
hastalarin yanith hastalar ile karsilagtiriimasi

Comparison of progressed and unresponsive patients with responsive patients at
Interim assessment during breast cancer neoadjuvant chemotherapy
Cengiz Yilmaz Ozlem Ozdemir

Saglik Bilimleri Universitesi, izmir Bozyaka Egitim ve Arastirma Hastanesi, Tibbi Onkoloji, izmir,
Tiirkiye

0z
Amag: Meme kanseri neoadjuvan kemoterapi surecinde radyolojik olarak progrese veya yanitsiz olup
operasyona yonlendirilen hastalar ile tedaviye yanith hastalarin karsilastiriilmasi hedeflendi.

Gere¢ ve Yontem: Hastanemizde meme kanseri nedeni ile neoadjuvan kemoterapi sonrasi opere
olmus kadin hastalar retrospektif olarak tarandi. Ara radyolojik gériintilemesi olanlar galismaya dahil
edildi. Hastalar ara goéruntileme sonuglarina gore tedaviye yanitl, yanitsiz (stabil hastalk) ve
progrese olmak tzere ¢ gruba ayrildi. Yanitsiz veya progrese olup operasyona yoénlendirilen hastalar
ile yanith olup kemoterapiye devam eden hastalar hasta ve timoér karakteristikleri bakimindan ayri ayri
karsilastirildi.

Bulgular: Calismaya toplam 96 kadin hasta dahil edildi. Ara radyolojik gértintileme sonuglarina goére
hastalarin %90,6’s1 (87 hasta) tedaviye yanithiydi. Dort hasta (%4,2) tedaviye yanitsizlik, bes hasta
(%5,2) ise progresyon nedeni ile toplamda dokuz hasta (%9,4) erkenden operasyona yonlendirilmisti.
Yanitsiz hastalarin yanitli hastalara gore ortalama yasi istatistiksel olarak anlamh daha yiksek, timaor
gradi ve Ki-67 indeksi ise daha disuk saptandi (sirasiyla; 60 vs. 49, p=0,035, 1,5 + 0,6 vs. 2,4 + 0,5,
p=0,007 ve 10+4 vs. 37122, p=0,003). Progrese olan hastalarin yanitli hastalara gére timor gradi ve
Ki-67 indeksi daha yuksek olmasina ragmen istatistiksel anlamh degildi. Tedaviye yanitsiz hastalar
cogunlukla luminal A (3/4 hasta), progrese hastalar ise ¢ogunlukla triple negatif (3/5 hasta) molekuler
alt tipte idi.

Sonug: Dusuk proliferasyon indeksi ve gradi olan luminal meme kanserleri neoadjuvan kemoterapiye
duyarsiz olma egilimindedir. Diger taraftan yiliksek proliferasyon indeksi ve gradi olan hormon
reseptorleri negatif timorler neoadjuvan tedaviye iyi yanit verebildikleri gibi progresyon agisindan da
risk teskil edebilirler. ileri klinik galismalara ihtiyag vardir.

Anahtar Soézciikler: Meme kanseri, neoadjuvan kemoterapi, ara radyolojik géruntileme, klinik yanit.

ABSTRACT

Aim: It was aimed to compare the breast cancer patients who were progressed or unresponsive to
neoadjuvant chemotherapy with the patients clinically responsive to the treatment at interim
radiological assessment.

Materials and Methods: Female patients operated in our hospital for breast cancer after neoadjuvant
chemotherapy were retrospectively screened. Patients having interim radiological assessment were
included in the study. Patients were divided into three groups as responsive, unresponsive (stable)
and progressive according to the imaging results. Unresponsive and progressive patients were
compared to responsive patients in terms of patient and tumor characteristics.

Sorumlu yazar: Cengiz Yilmaz

Saglik Bilimleri Universitesi, izmir Bozyaka Egitim ve
Arastirma Hastanesi, Tibbi Onkoloji, izmir, Turkiye
E-posta: drcengizyilmaz@gmail.com

Basvuru tarihi: 06.10.2021 Kabul tarihi: 15.12.2021
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Results: A total of 96 patients were included in the study. According to the interim imaging results,
90.6% of patients (87 patients) had a radiological response to the treatment. Four patients (4.2%) with
radiological unresponsiveness and five patients (5.2%) with radiological progression (9 patients in
total, 9.4%) were referred to operation. The mean age of the unresponsive patients was found to be
statistically higher than the responding patients (60 vs. 49, p=0.035). The tumor grade and Ki-67 index
of unresponsive patients were lower than the responsive patients (respectively; 1.5+0.6 vs. 2.4+0.5,
p=0.007 and 10+4 vs. 3722, p=0.003). Although the tumor grade and Ki-67 index were higher in
patients who progressed than the responders, they weren'’t statistically significant. Unresponsive
patients were mostly luminal A (3/4 patients), and progressive patients were mostly triple negative (3/5

patients) molecular subtype.

Conclusion: Luminal breast cancers with low proliferation index and grade tend to be insensitive to
neoadjuvant chemotherapy. On the other hand, hormone receptor negative tumors with high
proliferation index and grade may respond well to neoadjuvant chemotherapy and may also pose a
risk for progression. Further clinical studies are needed.

Keywords: Breast cancer, neoadjuvant chemotherapy, interim radiological imaging, clinical response.

GiRiS
Neoadjuvan kemoterapi (NAKT) lokal ileri meme
kanseri tedavisinde siklkla kullaniimaktadir.
Erken evre agresif molekiler alt tiplerde ve
oligometastatik hastalikta da kullanilabilmektedir
(1, 2). Meme koruyucu cerrahiye olanak
saglamak, aksiller diseksiyon olasiligini ve lenf
6dem riskini azaltmak, timorin kemoterapiye
yanitini  degerlendirmek ve mikrometastatik
hastaliyi eredike etmek hedeflenir (3-5).
Genellikle antrasiklin temelli kemoterapiler ve
taksanlar (paklitaksel veya dosetaksel) ardisik
olarak kullanilir. Gereginde trastuzumab ve
pertuzumab gibi Her2 (insan epidermal buyume
faktdr reseptord 2) hedefleyici biyolojik ajanlar
tedaviye eklenebilmektedir (6). Tedavi surecinde
timorin kemoterapiye yanitini degerlendirmek
igin meme ultrasonografisi  veya MRI
kullanilabilmektedir (7).  Hastalarin  blyuk
cogunlugu NAKT’ye yanit verirken, az bir kismi
tedavi sirasinda progrese olmakta veya tedaviye
yanitsiz (stabil) kalabilmektedir (4, 8). Progresyon
gelistii zaman veya yanitsiz hastalik durumunda
cerrahi dusunulebilir veya tedaviye farkh bir
kemoterapi ile devam edilebilir (3). Kemoterapiye
direncli hastalarin klinikopatolojik karakteristikleri
anlasilabilir ise riskli hastalar daha yakin
izlenebilir veya bu hastalara NAKT hig
dustnilmeyebilir. Bu grup hastalar ile ilgili
literatir bilgileri oldukga yetersizdir. Bu amagcla
hastanemizde meme kanseri nedeni ile NAKT
baslanmis ancak progresyon veya vyanitsizlik
nedeni ile erkenden operasyona yonlendirilmis
hastalarin  belirlenmesi, hasta ve timoér
karakteristiklerinin incelenmesi ve bu grup
hastalarin yanith hastalar ile karsilastiriimasi
hedeflendi.
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GEREG ve YONTEM

Hastanemizde Ocak 2015- Eylil 2021 tarihleri
arasinda NAKT sonrasi opere olmus kadin
hastalar retrospektif olarak degerlendirildi. Bu
hastalardan ara radyolojik goérintilemesi (meme
ultrasonografisi veya MRI) olan hastalar
calismaya dahil edildi. Hastalar ara goéruntileme
sonuglarina goére RECIST 1.1  kriterleri
kullanilarak progrese, yanitsiz ve yanith olmak
Uzere Ug gruba ayrildi. Progrese (goriintilemede
timdr boyutunun 2%20 artmis olmasi) veya
yanitsiz olup NAKT tamamlanamadan
operasyona yonlendirilen hastalar ile tedaviye
yanith olup (tumdér boyutunun =%30 azalmis
olmasi) NAKT sonrasi operasyona yodnlendirilen
hastalar belirlendi (9). Hastalarin demografik
verileri, radyolojik ve patolojik timor
karakteristikleri, uygulanan NAKT rejimleri, meme
ve aksillaya uygulanan cerrahileri ve patolojik
yanit durumlari incelendi. Tumorler 6strojen
reseptéri (ER), progesteron reseptéri (PR) ve
Her2 pozitifik durumuna gdére hormon pozitif
Her2 (-), Her2 (+) ve triple negatif olmak Uzere
basit U¢ molekiler alt tipe ayrildi. Hormon
reseptdr ylzdeleri, Her2 pozitifligi ve Ki-67
dizeyine bakilarak Luminal A, LB-Her2 (-), LB-
Her2 (+), Her2 zengin ve triple negatif olmak
Uzere bes molekuler alt tipe ayrildi. Luminal A
molekuler alt tip; ER kuvvetli pozitif ve PR>%20
pozitif ve Her2 negatif ve Ki-67 <%14 olarak
tanimlandi. Her2 negatif diger luminal kanserler
ise LB-Her2 (-) olarak tanimlandi. Patolojik tam
yanit; memede ve aksillada invaziv timoér
gérilmemesi, parsiyel yanit; patolojik olarak
timoér boyutunun tedavi 6ncesi  klinik tGmor
boyutuna gore en az %30 azalmis olmasi veya
timor selilaritesinin en az %30 azalmis olmasi
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olarak tanimlandi. Daha az yanith hastalar

patolojik yanitsiz olarak degerlendirildi.

Etik Kurul: Hastanemiz lokal etik kurulundan
c¢alisma onayi alindi.

istatistik: Yanitsiz ve progrese olan hastalar,

yanith hastalar ile ayrni ayrn karsilastiridi.
istatistiki hesaplamalar icin SPSS 22.0 istatistik
programi  kullanildi.  Kategorik  degiskenler

arasindaki iligskiler Ki-kare testi ve Fisher Exact
test ile kategorik bir degisken ile normal dagihmi
olan numerik degiskenler Student’'s t-testi ile,
normal dagilimi olmayan degiskenler ise Mann
Whitney U testi ile analiz edildi. P degerinin <
0,05 olmas! istatistiksel olarak anlamh kabul
edildi.

BULGULAR

Meme kanseri nedeni ile NAKT baslanmis, opere
olmus ve ara radyolojik goérintilemesi olan 96
kadin hastanin verileri degerlendirildi. Hastalarin
ortalama yasi 50 + 10 yil idi. Hastalarin blyuk
¢ogunlugu invaziv duktal karsinom histolojisine
(89 hasta; %92,7), az bir kismi ise invaziv lobuler
karsinom (ILK) ve diger histolojilere (misinéz,
intrakistik papiller, mikropapiller ve metaplastik)
sahipti. Yaklasik %48’si hormon pozitif Her2 (-),
%27’si Her2 (+), %25'i triple negatif idi. Daha
spesifik olarak yaklasik %10 LA, %38 LB-Her2 (-
), %18 LB-Her2 (+), %9 Her2 zengin ve %25
triple negatif idi. Hastalarin %94’Gne ara
géruntilemeye kadar antrasiklin temelli tedaviler,
%6’sina ise taksan iceren kemoterapiler
verilmigti. Her2 (+) hastaligi olan 26 hastanin

25'ine  sitotoksik kemoterapiye ek olarak
trastuzumab veya dual anti-Her2 hedefleyici
tedavi verilmisti. Her2 (+) olan bir hasta

antrasiklin iceren kemoterapi sonrasi progresyon
nedeni ile anti-Her2 tedavi alamadan cerrahiye
yonlendirilmisti.

Ara goéruntlileme sonuglarina goére hastalarin
%90,6’s1 (87 hasta) tedaviye radyolojik yanith
olup (Grupl) NAKT’ye devam edilmis, tedavisi
tamamlanmis ve opere olmustu. Dért hasta
(%4,2) tedaviye yanitsiz olmasi (Grup 2) ve bes
hastada (%5,2) progresyon saptanmasi nedeni
ile (Grup3), toplamda 9 hasta (%9,4) ara
goruntlleme sonrasi operasyona yonlendirilmisti.
Hastalarin hasta ve timor karakteristikleri, NAKT
rejimleri, cerrahi ve patoloji sonuglari tablo-1'de
gOsterilmigtir.
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Yanith hastalar (Grup 1, n=87) ile yanitsiz
hastalar (Grup 2, n=4) karsilastirildiginda (Tablo-
1); yanitsiz hasta grubunun ortalama yasi
istatistiksel olarak anlamli daha yiiksek saptandi
(49£10 vs. 60+10, p=0,035). Yanitsiz dort
hastanin tamami hormon pozitif Her2 (-) idi. Ugii
LA, biri LB-Her2 (-) idi (p=0,008). Yanitsiz hasta
gurubunun ortalama timor gradi ve Ki-67 degeri,
yanith hasta grubundan istatistiksel olarak
anlamh daha dugtk saptandi (sirasiyla; 1,5+0,6
vs. 2,4+0,5, p=0,007 ve 10+4 vs. 3722,
p=0,003). Yanitsiz olan doért hastanin hepsi
patolojik olarak da yanitsizdi.

Yanith hastalar (Grup 1) ile progrese olan
hastalar (Grup 3) karsilastiriidiginda (Tablo-1);
yas, histoloji, molekdler alt tip, timor gradi ve Ki-
67 arasinda istatistiksel anlamli fark saptanmad:.
Progrese olan bes hastanin gl triple negatif, biri
Her2 zengin ve digeri LB-Her2 (-) idi (p=0,314).
istatistiksel ~olarak anlamhi  bulunmasa da
ortalama tumoér gradi ve ki-67 proliferasyon
indeksi progrese grupta daha yiksek idi
(sirasiyla; 2,4+0,5 vs. 2,71£0,5, p=0,270; 37122
vs. 51126, p=0,241). Progrese olan bes hastanin
hepsi patolojik olarak yanitsizdi.

Molekuler alt tipler incelendiginde; LA grupta, 10
hastanin yedisi yanith (%70), tg¢l yanitsiz (%30)
idi. Bu grupta progresyon saptanmadi. LB-Her2 (-
) grupta; 36 hastanin 34’0 klinik yanitli, bir hasta
progrese bir diger hasta ise yanitsizdi. LB-Her2
(+) grupta; 17 hastanin tamami yanith idi. Her2
zengin dokuz hastadan biri antrasiklin temelli
tedavi altinda progrese idi ancak digerleri
yanithydi. Triple negatif grupta ise; 24 hastanin

21’i yanith iken G¢ hasta progrese (%12,5)
olmustu (Tablo-1).
Genel olarak hastalarin  %43,8’Une total

mastektomi, %53,1’ine ise aksiller diseksiyon
yapilmigti. Progrese olan hastalarin %80’ine total
mastektomi yapilirken, progrese veya yanitsiz
bitin hastalara aksiller diseksiyon yapilmisti.
Hastalarin %31’i patolojik tam yanith, %57’
parsiyel yanith, %18’i ise patolojik yanitsiz idi.
Progrese ve yanitsiz dokuz hastanin tamami
patolojik olarak yanitsizdi. Ara goérlintilemede
yanith oldugu duaslndlen hastalarin %9,2’si (87
hastanin 8'i) patolojik olarak yanitsiz saptandi
(Tablo-1).
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Tablo-1. Hastalarin hasta ve timor karakteristikleri, NAKT rejimleri, cerrahi ve patoloji sonuglari.

) Radyolojik Radyolojik P degeri Radyolojik P degeri
Kategori Genel (G)
Yanith (G 1) Yanitsiz (G 2) (G1vs.?2) Progrese (G 3) (G1lvs.3)
Hasta Sayisi, n (%) 96 87 (%90,6) 4 (%4,2) 5 (%5,2)
Yas, yil Ortalama ~ 50%10 (27-70)  49#%10(27-70) 60 * 10 (49-69) p=0,035 47 % 14 (28-61) p=0,654
DK 89 (%92,7) 81 (%93,1) 4 (%100,0) 4 (%80,0)
Histoloji, n (%) ]
ILK 3 (%3,1) 3 (%3,4) - p=1,0 - p=0,333
(n=96)
Diger 4 (%4,2) 3 (%3,4) - 1 (%20,0)
Basit Molekiiler HR(+) Her2(-) 46 (%47,9) 41 (%47,1) 4 (%100,0) 1 (%20,0)
Alt Tip, n (%) Her2(+) 26 (%27,1) 25 (%28,7) - p=0,178 1 (%20,0) p=0,163
(n=96) ™ 24 (%25,0) 21 (%24,1) - 3 (%60,0)
LA 10 (%10,4) 7 (%8,0) 3 (%75,0)
Molekiiler LB-Her2(-) 36 (%37,5) 34 (%39,1) 1 (%25,0) 1 (%20,0)
Alt Tip, n (%) LB-Her2(+) 17 (%17,7) 17 (%19,5) - p=0,008 - p=0,314
(n=96) Her2 zengin 9 (%09,4) 8 (%9,2) ; 1 (%20,0)
™ 24 (%25) 21 (%24,1) - 3 (%60,0)
Ortalama 2,4 + 0,6 (1-3) 24 + 05 15406 p=0,007 27405 p=0,270
Tiimér Gradi Grad 1 3 (%3,1) 2 (%2,5) 2 (%50,0)
(n=87) Grad 2 42 (%43,8) 40 (%50,6) 2 (%50,0) p=0,005 1 (%25,0) p=0,420
Grad 3 40 (%41,7) 37 (%46,8) - 3 (%75,0)
Ki-67, % Ortalama
(1=03) 37 422 (7-90) 37 % 22 (7-90) 10 £ 4 (7-15) p=0,003 51 % 26 (15-80) p=0,241
Meme Cerrahisi PM 54 (%56,3) 51 (%58,6) 2 (%50,0) p=1,0 1 (%20,0) p=0,160
n (%)
(n=96) ™ 42 (%43,8) 36 (%41,4) 2 (%50,0) 4 (%80,0)
Aksilla Cerrahisi  s|NB 45 (%46,9) 45 (%51,7) - p=0,120 - p=0,056
n (%)
(n=96) AD 51 (%53,1) 42 (%48,3) 4 (%100,0) 5 (%100,0)
A+T 83 (%86,5) 83 (%95,4) -
NAKT, n (%)
(1=96) ONLY A 7 (%7,3) - 2 (%50,0) 5 (%100,0)
n=
ONLY T 6 (%6,2) 4 (%4,6) 2 (%50,0)
- 71 (%74,0) 62 (%71,3) 4 (%100,0) 5 (%100,0)
Anti-Her2, n (%) Trastuzumab 12 (%12,5) 12 (%13,8) -
(n=96) Trastuzumab
13 (%13,5) 13 (%14,9) -
+ Pertuzumab
cT1 12 (%12,5) 10 (%11,5) 2 (%50,0)
Tiimér, n (%) cT2 60 (%62,5) 55 (%63,2) 1 (%25,0) 4 (%80,0)
(n=96) cT3 7 (%7,3) 6 (%6,9) - 1 (%20,0)
cT4 17 (%17,7) 16 (%18,4) 1 (%25,0)
0, 0, -
Aksiller Lenf cNo 5 (%5.2) 5(%57)
Nodu cN1 54 (%56,3) 47 (%54,0) 4 (%100,0) 3 (%60,0)
n (%) cN2 27 (%28,1) 25 (%28,7) - 2 (%40,0)
(n=96) cN3 10 (%10,4) 10 (%11,5) -
Patolojik Yanit Tam 30 (%31,3) 30 (%34,5) -
n (%) Parsiyel 49 (%51,0) 49 (%56,3) -
(n=96) Yanitsiz 17 (%17,7) 8 (%9,2) 4 (%100) 5 (%100)

G: Grup; IDK: Invaziv Duktal Karsinom; ILK: invaziv Lobiiler Karsinom, HR: Hormon Reseptérii; TN: Triple Negatif; LA: Luminal A; LB: Luminal B;
NAKT: Neoadjuvan kemoterapi; PM: Parsiyel Mastektomi; TM: Total Mastektomi; SLNB: Sentinel Lenf Nodu Biyopsisi; AD: Aksiller Diseksiyon;
A+T: Antrasiklin + Taksan; A: Antrasiklin; T: Taksan; cT: Klinik Timor; cN: Klinik Lenf Nodu.
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TARTISMA

Calismamiz  ara radyolojik gorintileme
sonuglarina gére meme kanserlerinin yaklagik
%10’u NAKT’ye direnglidir (progresyon %5,2 ve
yanitsizlik %4,2). Claude ve arkadaslarinin 1994-
2007 yillar arasinda NAKT almisg 1762 hastayi
degerlendirdikleri bir calismada %6 yanitsiz
hastalik, %3 progresif hastallk toplamda %9
tedaviye direngli hastalik bildirilmis olup g¢alisma
sonuglarimiz ile uyumludur. Yine calismamiza
benzer sekilde progrese hastalar ile yanith
hastalarin ortalama yaslari arasinda anlamli bir
iliski saptanmamistir (4). Calismamiz sonuglarina
gore ileri yaslarda goérilen timorlerin NAKT ye
yanitsiz olma olasilidi istatistiksel olarak anlamli
daha yuksek saptanmistir. Bu durum geng
hastalarda agresif ancak NAKT vyaniti iyi olan
meme kanserlerinin sik goérilmesi, ileri yaslarda
ise luminal ve agresif olmayan meme kanserlerin
daha sik goérilmesi ile agiklanabilir (10). Tek
basina ileri yasin NAKT’ye yanitsizlik bakimindan
bir risk faktori olup olmadig ile ilgili calismalara
ihtiyac vardir.

invaziv duktal karsinom digi histolojilerin
NAKT’ye yaniti ile ilgili bilgilerimiz yetersizdir.
Yapilan kisith sayida calismalar neticesinde LK,
musindz karsinom, apokrin karsinom, metaplastik
karsinom gibi alt tiplerin patolojik yanit oranlarinin
IDK histolojisine goére daha kéti  oldugu
bildiriimektedir (11). Calismamizda iLK
histolojisine sahip U¢ hastanin tamami ve diger
histolojilere sahip (musindz, intrakistik papiller,
mikropapiller, metaplastik) dért hastanin gl
klinik olarak tedaviye yanit vermigtir. Metaplastik
karsinomlu bir hasta ise antrasiklin temelli tedavi
altinda progrese olmustur. Memenin metaplastik
karsinomlarinin  NAKT altinda %28 oraninda
progrese olduklari bildiriimektedir (12). Patolojik
tam yanit oranlari da ¢ok dusik oldugundan bu
hastalara direkt cerrahi ile  baglanmasi
dusundlebilir.

Ara goérintileme sonucuna gore hormon pozitif
Her2 (-) 46 hastamizdan doérdu (%8,7) yanitsiz,
biri (%2,2) ise progrese olmustur. Yanitsiz olan
dort hastanin ¢l LA molekuler alt tipte idi. LA
molekiler alt tipte %30 (10 hastanin 3’() tedaviye
yanitsizlik gorulmuis ancak progresyon
saptanmamigstir. Bu durum LA kanserlerin timor
proliferasyon  hizlarinin  disik olmasi ile
aciklanabilir. Daha yavas prolifere olduklarindan
kemoterapi yanitlart zayif ve progresyon
ihtimalinin distk oldugu sdylenebilir. Bu grupta
patolojik tam yanitlarin da ¢ok disuk oldugu
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(<%1) bildirilmektedir (13,14). Diger taraftan LB-
Her2 (-) grupta 36 hastanin 34’0 ara
goruntilemede yanitl olup sadece birer hastada
yanitsizlik ve progresyon (toplam  %5,6)
gorulmustar.

Her2 (+) ve triple negatif meme kanserleri daha
agresif ancak patolojik tam yanit oranlari yiksek
olan molekiiler alt tiplerdir (15). Calismamizda da
Her2 (+) hastalarin klinik yanit oranlari oldukca
yiksek saptanmigtir. Her2 (+) 26 hastanin 25’i
(%96,2) antrasiklin temelli tedavilere cevap
vermis sadece bir hasta antrasiklin temelli tedavi
altinda progrese olmus ve cerrahiye
yonlendirilmisti. Progrese olan hastada yanit
oranlari ylksek oldugundan taksan ve anti-Her2
hedefleyici ajanlar ile tedaviye devam edilebilirdi.
Triple negatif grupta ise 24 hastamizin 27’
(%87,5) ara goruntilemede yanith iken Ug hasta
(%12,5) progrese olmustur. Genel olarak triple
negatif meme kanseri kemosensitif kabul edilir ve
NAKT ile %35-45 patolojik tam yanitlar elde
edilebilir. Ancak bazi alt tipler kemorezistan olup
(bazal like-2 ve luminal androjen reseptor alt tip)
neoadjuvan kemoterapiden fayda gormedigi gibi
progrese de olabilirler (15). Ozellikle NAKT
almakta olan triple negatif meme kanserli bu tur
hastalar progresyon agisindan daha dikkatli takip
edilmelidirler.

Claude ve arkadaslarinin g¢alismasinda yuksek
timor gradi ve yiksek Ki-67 indeksi, hormon
reseptor negatifligi, timoér boyutunun blyik
olmasi Kklinik progresyon agisindan riskli ve
prediktif oldugu bildirilmistir (4). Bizim galismamiz
ise ileri yasin, dusuk grad ve Ki-67 indeksinin
klinik yanitsizhk (stabil hastalik) icin prediktif
faktorler olabilecegini duisindirmektedir. Diger
taraftan Claude ve arkadaslarinin galismasi ile
tutarh olarak, progresyon gosteren hastalarimizin
cogu tumor gradi ve ki-67 indeksi ylksek triple
negatif histolojiye sahip timérler idi. Dolayisi ile

dislk proliferasyon indeksli, dusik gradl,
hormon reseptorleri  kuvvetli pozitif meme
kanserleri kemoterapiden belirgin etkilenmez
iken, proliferasyon indeksi ve gradi yuksek,

hormon reseptorleri negatif agresif kanserlerin
kemoterapi yaniti iyi olabildigi gibi progresyon
agisindan riskli de olabilirler. Bu grup hastalar
NAKT strecinde yakin takip edilmelidir.

SONUC

Meme kanseri nedeni ile NAKT almakta olan
hastalarin klinik yanit oranlar yUksektir. Ancak
hastalarin yaklasik %10’'unun kemoterapiden
klinik olarak fayda goérmedikleri sdylenebilir.
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Kemoterapiye yanit vermeyen Ozellikle de
progresyon riski tasiyan hastalarin daha iyi
tanimlanmasi gereklidir. Literatirde bu hastalar
ile ilgili yeterince veri bulunmamaktadir.
Calismamiz sonuglarina goére dustk proliferasyon
indeksi ve gradi olan hormon reseptorleri kuvvetli
pozitif luminal meme kanserleri neoadjuvan
kemoterapiye duyarsiz olma egilimindedirler.
Diger taraftan yuksek proliferasyon indeksi ve
gradi olan hormon reseptoérleri negatif timorler

neoadjuvan tedaviye iyi yanit verebildikleri gibi
progresyon agisindan da risk teskil edebilirler.
Tek merkez deneyimleri progrese veya yanitsiz
hastalari degerlendirmek icin genellikle yeterli
olmamaktadir. Bu konuda bilgi birikimine, ¢ok
merkezli galismalara veya meta analizlere ihtiyag
duyulmaktadir.

Cikar catismasi: Yazarlar ¢ikar catismasi beyan
etmemektedirler.
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COVID-19 in chronic liver patients; great danger for cirrhosis patiens
Kronik karaciger hastalarinda COVID-19; siroz hastalari igin bliylik tehlike
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ABSTRACT

Aim: The aim of this study; to investigate the clinical course and mortality of COVID-19 in chronic liver
patients with and without cirrhosis and to determine decompensation rates during COVID'19 in
cirrhotic patients.

Materials and Methods: 96 patients with chronic liver disease (30 of them cirrhosis) and 153 patients
without any comorbid disease were included in this study. It was examined whether there was a
difference among these patient groups in terms of severity and mortality of COVID-19.

Results: Severe COVID-19 developed in 46.6% (14/30) cirrhotic patients, in 15.1% (10/66) non-
cirrhotic patients, and in 12.4% (19/153) patients with no chronic liver disease (p<0.001). Although
mortality was seen in 26.7% (8/30) cirrhotic patients and 1.3% (2/153) of the patients with no chronic
liver disease, none of the patients in non-cirrhotic group was died. The rate of mortality in the cirrhotic
patient group was statistically significantly higher than in the control group (26.6% vs 1.3%; p<0.001).
In the patients with cirrhosis, the Child-Pugh score increased from 6.4 to 8 (p=0.004) and the MELD
score from 10.4 to 15.8 during the course of COVID-19 (p<0.001).

Conclusion: As a result of our study; we conclude that in patients with chronic liver disease, the risk
of developing severe COVID-19 and death is similar to patients without liver disease if the patient does
not have cirrhosis. This shows us that preserved hepatic reserve can tolerate inflammation. However,
we determined that COVID-19 developing in cirrhotic patients was more severe than in patients
without cirrhosis and its mortality was quite high. The results of this study showed us that COVID-19 is
an increased risk factor for mortality in patients with cirrhosis, as in other chronic diseases.

Keywords: COVID-19; chronic liver disease; cirrhosis; prognosis; mortality.

(074
Amag: Sirozu olan ve olmayan kronik karaciger hastalarinda COVID-19°'un klinik seyrini ve
mortalitesini arastirmak ve sirotik hastalarda COVID’19 sirasinda kompansasyon oranlarini belirlemek.

Gere¢c ve Yéntem: Bu calismaya, kronik karaciger hastaligi olan 96 hasta ile (30 tanesi sirotik)
herhangi bir komorbid hastaligi bulunmayan 153 hasta alindi. Bu hasta gruplari arasinda COVID-
19°un siddeti ve mortalitesi agisindan fark olup olmadigi incelendi.

Bulgular: Sirotik hastalarin %46,6’sinda (14/30) non-sirotik hastalarin %15,1’inde (10/66), kronik
karaciger hastaligi olmayan hastalarin %12,4’linde (19/153)’linde agir COVID-19 gelisti (p<0.001).
Sirotik hastalarin %26,6’sinda (8/30) 6liim gériilmesine ragmen, kronik karaciger hastaligi olanlarda
6liim orani %1,3 (2/153) oldu. Sirotik olmayak kronik karaciger hastalarinda ise mortalite gériilmedi.
Sirotik hastalarda &6liim orani kontrol grubundaki hastalara gére anlamli derecede yliksekti (%26,6ya
karsi %1,3; p<0.001). Sirotik hastalarin COVID-19 sirasinda Child-Pugh skoru 6,4’ten 8¢ (p=0.004)
MELD skoru ise 10,4ten 15,8’¢ ylikseldi (p<0.001).
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Sonug¢: Calismamiz sonucunda; kronik karaciger hastalarinda, edger hastanin sirozu yoksa agir
COVID-19 gelisme ve élim riskinin karaciger hastaligi olmayan hastalarla benzer oldugu sonucuna
ulastik. Bu bize korunmus hepatik rezervin, inflamasyonu tolere edebildigini gésteriyor. Fakat sirotik
hastalarda gelisen COVID-19'un, sirozu olmayan hastalara gére daha adir seyrettigini ve mortalitesinin
oldukga yliksek oldudunu belirledik. Bu calismanin sonuglari bize sirozlu hastalarda COVID-19'un
diger kronik hastaliklarda oldugu gibi mortalite icin artmis bir risk faktéri oldugunu gésterdi.

Anahtar Sézciikler. COVID-19; kronik karaciger hastaligi; siroz; prognoz; mortalite.

INTRODUCTION

The novel coronavirus-2019 disease (COVID-19),
caused by the SARS-CoV-2 virus, basically
affects the upper respiratory tract and lungs.
While most patients can recover with mild
symptoms, in those of advanced age or in high-
risk groups, acute respiratory distress syndrome
associated with severe pneumonia can lead to
sepsis, septic shock and multiorgan dysfunction,
and ultimately death. Since the end of 2019, the
COVID-19 pandemic has caused at least 170
million cases and 3.5 million deaths worldwide at
the time of writing (1).

Other than the lungs, COVID-19 also affects
other systems. Angiotensin converting enzyme 2
(ACE2) receptors, by which the virus enters cells,
are also found in hepatocytes and cholangiocytes
(2). In addition, the cytokine storm formed with
the effect of several inflammatory mediators such
as interleukin-1 (IL-1) and IL-6, interferon-y, and
granulocyte colony stimulating factor, which
emerge during the course of COVID-19, causes
liver damage (3). Intrahepatic immune activation,
microvascular thrombosis, and intestinal-liver
perturbation have also been held responsible (4-6).

A more severe COVID-19 course and mortality
have been reported at higher rates in patients
with chronic diseases such as hypertension,
diabetes and chronic obstructive pulmonary
disease (COPD) (7-9).

The aim of our study was to investigate the
clinical course of COVID-19 in patients with
chronic liver disease. In this patient group, we
tried to answer the question of whether the rate
of development of severe COVID-19 and
mortality are different from patients without liver
disease. In addition, we examined whether
patients with cirrhosis, known to have decreased
liver reserve, pose a risk such as hypertension
and diabetes, which are reported to have a more
severe course of COVID-19 in the literature.

MATERIALS and METHODS

A total of 249 COVID-19 patients, who admitted
our hospital between April and November 2020,
with positive PCR tests were recruited in this
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study. Of these patients, 96 had previously
known chronic liver disease. As the control
group, 153 patients in the similar age group but
without any chronic disease were included.
Patients with chronic liver disease; they were
divided into two groups as patients with cirrhosis
and those without cirrhosis. It was statistically
examined whether there was a difference
between the patients in the control group and
patients with chronic liver disease (cirrhotic and
non-cirrhotic) between the development of severe
COVID-19 and mortality.

During the treatment of COVID-19, patient’s data
belongs to liver dysfunction, coagulation
disorders, and decompensation symptoms such
as ascite, encephalopathy, and hepatorenal
syndrome were recorded. The Child-Pugh and
MELD scores of patients with cirrhosis before
Covid-19 were compared with the Child-Pugh
and MELD scores during Covid-19 infection.
Child-Pugh and MELD scores were calculated
based on clinical and laboratory data for cirrhotic
patients every 3 days while they were
hospitalized. The mean values of these scores
were used in statistical analysis. It was attempted
to determine how much decompensation
developed in cirrhotic patients. The
decompensation criteria were defined based on
the ACLF and APASL criteria (jaundice [serum
bilirubin ~ >85umol/L] and/or  coagulopathy
[international  normalised  ratio, INR>1.5]
complicated by ascite or encephalopathy within 4
weeks) (10). Evaluation was also made of
whether more severe COVID-19 and mortality
developed in chronic liver disease patients with
or without cirrhosis.

In accordance with the guideline
recommendations, patients who did not have
lung infiltration but had symptoms such as fever,
headache, cough, loss of taste and smell,
widespread body pain, diarrhea, and patients
with lung infiltration but with oxygen saturation
>92% were considered mild COVID-19.

Oxygen saturation is below 92% despite
supplementation with oxygen, who needs non-
invasive or mechanical ventilation, has a PaO 2
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/FiO 2 ratio of <300 mm according to blood gas
analysis, a respiratory rate >30 breaths/minute or
lung infiltrates >50%. Also patients with septic
shock or multi-organ failure were considered
severe COVID-19 (11). Thus, liver functions and
other laboratory parameters of patients with
severe and mild COVID-19 were compared.

Ethics committee approval was obtained from the
ethics committee of our hospital for the study,
dated 16/10/2020, number 611.

Statistical analysis

Data obtained in the study were analyzed
statistically using SPSS for Windows v. 26.0
software (SPSS Inc., Chicago, IL, USA). The
distribution of continuous data was assessed with
the Shapiro-Wilk test, variation coefficient,
skewness and kurtosis. Continuous variables
were stated as mean + standard deviation (SD),
or median, minimum and maximum values and
categorical variables as number (n) and
percentage (%). The difference in the distribution
of categorical data between the groups was
analyzed with the Chi-square test. One-way
ANOVA test was applied to determine the
difference between the patients with chronic liver
disease (cirrhotic and non-cirrhotic) and the
patients in the control group, such as
demographic data such as age and gender,
length of hospital stay, mild and severe COVID-
19 development rate, mortality. In the initial
comparisons between the mild and severe
COVID-19 groups, the Student’s t-test was
applied to parameters with normal distribution,
and the Mann Whitney U-test to parameters not
showing normal distribution. In the comparisons
of patients with and without liver disease and
cirrhotic patients, in groups with homogeneity of
variances, the one-way Anova test was applied.
To determine from which group the difference
originated, Bonferroni correction was used. In
groups where variances were not homogenously
distributed, the Welch ANOVA or Kruskal Wallis
tests were applied. Paired t-test or Wilcoxon test
was used to determine the difference between
MELD and Child-Pugh scores before and during
COVID-19 in patients with cirrhosis. In all the
tests, a two-tailed p value of <0.05 was accepted
as statistically significant.

RESULTS

A total of 249 patients were included in our study.
153 of these patients constituted the control
group without any chronic disease. 96 patients
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also had known chronic liver disease. While 26
(86.7%) patients with cirrhosis had compensated
liver cirrhosis; 4 patients (13.3%) had
decompensated liver cirrhosis. The most
common etiologic cause in patients with non-
cirrhotic chronic liver disease; chronic HBV
infection (n=42). Other etiologic causes were
autoimmune hepatitis (n=10), primary biliary
cholangitis (n=7), liver transplantation (n=4),
Wilson's disease (n=2) and chronic HCV infection
(Table-1).

While the mean age of patients with cirrhosis was
65.8+14.0 (42-90), the mean age of patients with
chronic liver disease without cirrhosis was
40.9+14.1 (20-75). The mean age of the control
group was 53.1+10.7 (23-68). The total patient
group comprised 130 (52.2%) females and 119
(47.8%) males. Severe COVID-19 developed in
14/30 (46.6%) cirrhotic patients, and in 10/66
(15.1%) non-cirrhotic patients. Severe COVID-19
developed in 19 (12.4%) patients in the control
group (p<0.001). Mortality occurred in 8 patients
with cirrhosis, all of whom died due to severe
respiratory failure related to COVID-19. In the
control group of 153 patients, mortality was seen
in 2 patients. The rate of mortality in the cirrhotic
patient group was statistically significantly higher
than in the control group (26.6% vs 1.3%;
p<0.001). The length of stay in hospital was
longer in the patients with cirrhosis (16.6 days
vs.8.2 days) (Table-2).

Significant differences were determined between
the laboratory values of patients who had mild
and severe Covid-19. While the mean albumin
level of patients with mild COVID-19 was 4+0.3
g/dl, it was 2.8+0.5 g/dl in patients with severe
COVID-19 (p<0.001). AST level was different in
patients with mild and severe COVID-19.
(40.4+21.2 vs 84.4+52.7 (IU/L) P=0.039) While
the LDH level of patients with mild COVID-19
was 278.2+117.3 IU/L, this value was
374.5+108.9 IU/L in patients with severe COVID-
19 (p=0.049). A statistically significant difference
was found between the sodium levels of patients
with mild and severe COVID-19, although not
clinically. (138.9+2.6 vs 134.7+2.1 (mmol/L);
p<0.001). Significant differences were found
between the markers of inflammation in patients
with mild and severe COVID-19. The mean CRP
level of patients with mild COVID-19 was
28.7443.9 mg/L, while the CRP level of patients
with severe COVID-19 was 81.0+51.3 mg/L

(p=0.010). In parallel, patients with severe
COVID-19 had a higher mean ferritin level
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(494.3+396.8 g/l vs 202.7+214.1 puglL;
p=0.036). In severe COVID-19 patients, more
severe lymphopenia developed. The mean
lymphocyte count of patients with mild COVID-19
was 14611576 cell/yl; in severe COVID-19

patients it was 702+423 cell/ul (p=0.002). More
thrombocytopenia developed in patients with
severe COVID-19. (93.4141.3 103 cell/ul vs
204.6+75.4 103 cell/ul; p<0.001) (Table-3).

Table-1 Distribution of patients with chronic liver disease according to their etiology.

Chronic liver
disease (n:96)

————

No
cirrhosis(n:66)

Cirrhosis(n:30)

| | Chronic HBV
infection(n:42)

cirrhosis (n:26)

Compansated

| | autoimmune
hepatitis(n:10)

Decompansated|

cirrhosis (n:4)

Primary biliary
cholangitis(n:7)

| _|Liver transplant
(n:4)

Wilson's
disease (n:2)

Chronic HCV
infection (n:1)

(HBV: Hepatitis B virus, HCV: Hepatitis C virus)

Table-2. Demographic data of cirrhotic and non-cirrhotic liver patients and patients in the control group, the
average length of stay in the hospital, and the number of patients who died between groups.

Cirrhotic patients Chronic liver disease Covid-19 patients without p*
patients without cirrhosis liver disease and
comorbid conditions
Age 65.8£14.03* 40.94+£14.19 53.14+10.77 0.001
(42-90) (20-75) (23-68)
Gender
Female 17 (56.7%) 35 (53%) 78 (51%)
Male

13 (43.7%) 31 (%7%) 75 (49%)
Severe 14 (46.6%)* 10 (15.1%) 19 (12.4%) <0.001
Covid-19
Death 8* (26.6%) 0 2 (1.3%) <0.001
Days of 16.6* 8.2 8.0 0.002
hospitalization  (3-22) (6-37) (4-19)

*One-way ANOVA test/ Chi-square test
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Table-3. Difference between laboratory parameters of patients with mild and severe Covid-19

Parameters Mild Covid-192SD Severe Covid-19SD p*
Albumin (g/dL) 4.00+0.39 2.87+0.57 <0.001
ALT(IU/L) 42.12+24 .58 62.1£36.94 0.100
AST(IU/L) 40.47+21.26 84.44+52.77 0.039
ALP(IU/L) 99.53+38.19 101.12154.76 0.935
GGT(IU/L) 68.63+48.58 103.451+51.3 0.098
LDH(IU/L) 278.24+117.31 374.55+108.9 0.049
T. Bilirubin (mg/dL) 0.91+0.83 1.37+0,34 0.128
INR 1.16+0.10 1.25+0.13 0.059
Sodium(mmol/L) 138.95+2,67 134.78+2.10 <0.001
Creatinine(mg/dL) 0.85+0.23 0.83+0.21 0.791
D-Dimer (ng/mL) 289.95+250.88 843.671546.47 0.016
CRP (mg/L) 28.79+43.99 81.00+51.31 0.010
Ferritin (ug/L) 202.74+214 .17 494.33+396.82 0.036
WBC (cell/pl) 6422+1726 5937+1848 0.504
Lymphocyte (cell/pl) 14611576 7021423 0.002
Platelet (108 cell/ul) 204.68475.43 93.44141,38 <0.001
WBC/Lymphocyte 4.89+1.85 11.41£7.05 0.001

(*Student’s t-test or Mann Whitney U-test, SD: standard deviation, ; ALT: alanine transaminase; AST: aspartate

transaminase; INR: international normalized
transpeptidase WBC: white blood cell)

Of the 26 patients with compensated liver
cirrhosis, decompensation developed in 13
(50%). The most frequently observed symptom of
decompensation in the cirrhotic patients was
ascite, which developed in 38.4% of the patients,
followed by coagulopathy in 19.2%. In the
patients with cirrhosis, the Child-Pugh score
statistically significantly increased from 6.4 to 8
(p=0.004) and the MELD score from 10.4 to 15.8
during the course of COVID-19 (p<0.001).

DISCUSSION

As a result of this study, the course of COVID-19
in patients with non-cirrhotic chronic liver disease
was determined to be similar to that of patients
with no chronic liver disease. The risk of severe
COVID-19 and mortality was similar in patients
with non-cirrhotic chronic liver disease and
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ratio; ALP: alkaline phosphatase, GGT: gamma glutamyl

patients with no chronic liver disease. However,
patients with compensated or decompensated
cirrhosis of the liver were determined to be at a
much greater risk of severe COVID-19 and
associated mortality.

The increasing inflammation load in cirrhotic
patients cannot be tolerated by the liver, and
hepatic decompensation develops rapidly, as a
result of which COVID-19 becomes a severe
ARDS and multiorgan dysfunction table, resulting
in mortality (12).

In the examination of the liver functions of the
current study patients, hepatocellular damage
was determined to be more evident than
cholestatic damage. No significant difference was
seen between the mild and severe COVID-19
patients in respect of the change in ALP and
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GGT levels, although a difference was seen in
that the ALT and AST levels were parallel to the
severity of COVID-19. In a study by Tapper et al
in 2015, it was reported that hypoxia affected the
centrolobular region in the liver first, and with the
development of necrosis in this region, ALT and
AST elevation developed to exceed a level 20-
fold of normal (13).

Mortality rates were higher in the presence of
liver cirrhosis in the current study.
Decompensation developed in one of every two
patients with cirrhosis of the liver. There was a
significant increase in the Child-Pugh and MELD
scores of these patients and mortality occurred at
a high rate in this patient group. The cause of
death in these patients was not liver failure, but
the very severe course of respiratory failure and
the occurrence of hypoxia which could not be
corrected despite mechanical ventilation and the
development of multiorgan dysfunction
associated with hypoxia. This situation could be
related to an insufficient immune response in
cirrhotic patients.

Parallel results have been obtained in other
studies conducted in this context. In a large
cohort study, hepatic decompensation developed
in 46% of cirrhotic patients, and the initial grade
of cirrhosis was shown to be an independent risk
factor for COVID-19-related death (14). In
another study, the presence of chronic liver
disease was emphasized as a serious risk factor
in the determination of the course of COVID-19
(15). The effect of chronic liver disease on
COVID-19 was investigated in another study, and
decompensation was reported at the rate of 20%
and mortality at 43%, and the Child-Pugh score
was seen to be predominant as a predictive
marker of mortality (16).

In a broad-based study, the mortality rate in
diabetes and hypertension patients who
developed COVID-19 was found to be
considerably higher than in COVID-19 patients
without comorbid disease (17-18). In our study,
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Akut aort transeksiyonlarinin endovaskiiler tedavisinde basariyi etkileyen
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0z
Amag: Bu galismada Akut Aort Transeksiyonu tanisiyla 2002 — 2018 yillari arasinda endovaskiiler

tedavi ile tedavi edilmis hastalarin sonuglari ve basariyr etkileyebilecek faktorleri sunmak
amaclanmistir.

Gere¢ ve Yontem: Calismaya toplam 17 hasta dahil edilmis olup retrospektif olarak planlanmigtir.
Hastalarin tim verilerine dosyalari taranarak ulasiimis ve tim hastalarin demografik verileri
kaydedilmistir. Calismaya dahil edilen tim hastalardan yazili onam belgesi alinmistir. Hastalarin
travma sekilleri ve cinsiyet oranlari yilzdelik olarak hesaplanmigtir. Kesin tani igin kontrastli
torakoabdominal bilgisayarli tomografi c¢ekilerek endovaskiler tedavi agisindan degerlendirme
yapilmistir. Endovaskiler tedaviye uygun gorulen tim hastalara ilk 24 saat icinde midahale edilmistir.

Bulgular: Calismamiza dahil edilen hasta grubunun evrelemesinde bliylik ¢gogunlugu evre 4 hastalar
olusturmakta olup etiyolojide en blylk sebebin arag i¢i trafik kazalari oldugu géze c¢arpmaktadir.
Calismaya dahil edilen 17 hastanin 2’si erken dénemde 1’i takip surecinde kaybedilmigtir.
Endovaskiiler tedavinin komplikasyonlari olarak bilinen greftte migrasyon, psédoanevrizma ve greftte
kivriima gibi komplikasyonlar ile karsilagiimamistir. On yedi hastanin 12’sinde sol subklaviyen arter
kapatiimis olmasina ragmen sadece ikisine karotis — subklaviyen baypas uygulama ihtiyaci
olusmustur.

Sonug: Konvansiyonel cerrahiye oranla endovaskiler tedavinin disik mortalite ile uygulanabiliyor
olmasi akut aort transeksiyonlarinda mortaliteyi azaltmaktadir. Midahalenin ilk 24 saatte, bu konuda
deneyimli merkezlerde yapilmasi ve greft segiminde aort capinin %10’'unun agiimamasi, balon
dilatasyonundan kaginiimasi tedavi basarisini etkileyen en dnemli faktérlerdendir.

Anahtar Sozciikler: Akut aortik transeksiyonlar, endovaskdiler tedavi, TEVAR.

ABSTRACT

Aim: In this study, it was aimed to present the results of patients treated with endovascular treatment
between 2002 and 2018 with the diagnosis of Acute Aortic Transection and the factors that may affect
the success.

Materials and Methods: A total of 17 patients were included in the study and it was planned as
retrospectively. All data of the patients were collected by file searching method and demographic
features of the patients were recorded.

Written informed consent was obtained from all patients prior to study. Trauma types and gender ratios
of the patients were calculated as percentages.. Contrast-enhanced thoraco-abdominal computed
tomography was performed for definitive diagnosis, and endovascular treatment was evaluated. All patients
deemed suitable for endovascular treatment were intervened within the first 24 hours.
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Results: The most majority of our patient group was in stage 4 and the most common etiology was
recorded as in - vehicle traffic accidents. Of the 17 patients included in the study, 2 died in the early
period and 1 died in the follow-up period. Complications such as graft migration, pseudo aneurysm
and graft kinking, which are known as complications of endovascular treatment, were not encountered.
Although the left subclavian artery was closed in 12 of 17 patients, only two of them required carotid-

subclavian bypass.

Conclusion: The fact that endovascular treatment can be applied with low mortality compared to
conventional surgery reduces mortality in acute aortic transections. The most important factors
affecting the success of the treatment are that the intervention is performed in the 24 hours, in
experienced centers, and that 10% of the aortic diameter is not exceeded in the graft selection, and

balloon dilatation is avoided.

Keywords: Acute aortic transections, endovascular procedures, TEVAR

GiRiS

Travma sonrasi nadir olarak gorilen akut
travmatik aort transeksiyonlari (AAT) vylksek
mortalite oranina sahip patolojiler olup, travma
hastalarinda meydana gelen olimlerde kafa igi
kanamalardan sonra 2. sirada yer almaktadir (1).
Hastalarin % 80-85 i hastaneye gelmeden,
hastaneye ulasanlarin %50’si ilk 24 saatte
hayatini  kaybetmektedir. Hizli deselerasyon
sonrasinda aortada yuzey gerilim stresinin ve
intravaskuler basincin artmasiyla aortanin intima
dizeyinde meydana gelen yirtilmalar en énemli
olusum mekanizmasi olarak kabul edilmektedir.
AAT’lerinin en 6nemli etiyolojik faktori motorlu
ara¢ yaralanmalari olup tim vakalarin %70Q’ini
olusturmaktadir. Motorlu ara¢ yaralanmalarinin
bir kismini motorsiklet kazalari olusturmakta ve
olay esnasindaki kask kullanimi, aracin hizi ve
disme anindaki travmaya ugrayan tarafin olayla
iligkili oldugu dusunudlmektedir. En ¢ok bilinen
diger sebepleri ylksekten disme, kayak sporu
yaralanmalari ve g6gus travmalardir. AAT’nin
%60’ aortik isthmus bdlgesinde olusmakta; bunu
%8-27 ile ¢ikan aorta, %8-18 ile arkus aorta ve
%11-21 ile inen aorta takip etmektedir (2). Aort
transeksiyonu tanisinin  koyulmasi  6ncelikle
sUphelenmeyi gerektirmektedir. Bu hastalar
genellikle ¢oklu travma hastasi olarak ilk kez
hastanelerin acil servislerinde degerlen
diriimektedirler. Yaralanmanin olus sekli mutlaka
ogrenilmeli ve detayli fizik muayene mutlaka
yapilmalidir. On arka pozisyonda gekilen akciger
grafisinde; akcigerde kontlizyon, pndmotoraks,
plevral eflizyon, kaburga kiriklari, mediasten
genislemesi gibi bulgularin olmasi durumunda
AAT akla gelmeli ve kesin tani igin kontrasth
torako-abdominal bilgisayarli tomografi (TAA-BT)
cekilmelidir (3).

Meydana gelen AAT'leri bilgisayarli tomografi
goruntulerindeki ciddiyete gore dort basamakta
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siniflandiriimaktadir. Evre 1; intimal hasar, Evre
2; intramural hematom, Evre 3: ps6doanevrizma
(yalanci anevrizma), Evre 4: serbest riuptir (4).
Evre 1 patolojiler girisim gerektirmeyen tek grup
olup sadece medikal tedavi ile takip edilen ve
kendi kendine iyilesebilen tablolardir. Bu evredeki
hastalarin TAA-BT ile yakindan takip edilmeleri
ve lezyonun iyilesme slresinin degerlendirilmesi
gerekmektedir.  Uluslararasi damar cerrahi
birliginin yayinladigi rehber kilavuz dogrultusunda
evre 2-4 derecelerindeki yaralanmalara
mudahale etmek sarttir. Evre 2 ve 3 igin TEVAR
teknigi ile “erken cerrahi” yapilmasi, Evre 4 igin
tani koyuldugu anda “acil girisim” yapilmasi
énerilmektedir. iginde bulundugumuz yiizyilin
basina kadar AAT’nin tedavisi konvansiyonel
olarak acik cerrahi ile yapilmaktaydi. Agik olarak
yapilan konvansiyonel cerrahi; yiksek lateral
torakotomi insizyonu kullanilarak yapilmaktadir.
Aortaya kros klemp koyulmasi, tek tarafli akciger
ventilasyonu, kardiyopulmoner baypas gerekliligi
ve yiksek kan kaybi operasyon mortalitesinin
yuksek olmasina sebep olmaktadir. Abdominal
aort anevrizmalarinin endovaskduler yolla basarili
bir sekilde tedavi edilmesinin ardindan 2000’li
yilllarin basindan itibaren Once torasik aort
anevrizmalarinda daha sonra torasik aort
transeksiyonlarinda da endovaskuler yontemle
tedavi secenegi kullaniimaya baglanmistir. Yillar
icerisinde  teknoloji alaninda kaydedilen
gelismelere paralel olarak endovaskiler greft
Uretme tekniklerinin gelismesi ikinci nesil stent
greftlerin durabilitesini artirmistir. Yeni nesil stent
greftlerin anatomik plana daha fazla uyum
saglamasi sayesinde torasik aorta patolojilerinin
endovaskuler yolla tedavisi konvansiyonel
cerrahiye gugliu bir alternatif haline gelmistir (5).
Uluslararasi vaskuler cerrahi birliginin 2011
yilinda yayinladigi rehber kilavuzda AAT lerinin
endovaskuler teknikle tedavi edilmesinin agik
cerrahiye veya hig¢ tedavi almamig hasta grubuna
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gére yasam Omrini uzattigi, omurilik iskemi
riskini, bdbrek yetmezligi riskini, greft ve sistemik
enfeksiyon riskini azalttigini bildirmistir (1). Bu
calismada endovaskiler teknikle stent greft
uygulanarak (TEVAR) tedavi edilen 17 AAT

hastasinin  sonuglari ve basariy1 etkileyen
faktorlerin sunulmasi amaglanmistir.

GEREG ve YONTEM

Bu calisma 2002-2018 yillann arasinda AAT

tanisiyla Ege Universitesi Kalp ve Damar
Cerrahisinde  TEVAR uygulanmig 17 hastayi
icermektedir. Hastalarin tim medikal bilgilerine
geriye donudk olarak dosya tarama sistemi
kullanilarak ulagiimistir. Tim hastalardan tibbi
verilerinin yayinlanabilecedine iliskin yazili onam
belgesi alinmistir. Calismamizin etik kurul onayi;
Yakin Dogu Universitesi Etik Kurul
Komisyonunun 30.09.2021 tarihli toplantisinda
YDU/2021/95-1419 numarali belgesi ile
onaylanmistir. Hastalarin travma sekli, yas,
cinsiyet, 1. Derece aile yakinlarinda gegirilmis
aorta cerrahisi varhid kaydedilmistir. Tum
hastalar ¢oklu travma hastasi olarak acil serviste
degerlendiriimis ve kesin tani igin tim hastalara
kontrastl torako-abdominal bilgisayarli tomografi
(TAA-BT) cekilmistir (Sekil-1). Cekilen TAA-
BT’ler; konuda uzman girisimsel radyoloji ekibi ve
kalp ve damar cerrahisi ekibi tarafindan
degerlendirilmigtir. Aortanin lezyon &ncesi ve
sonras! Ol¢cumleri yapilarak endovaskuler tedavi
agisindan uygunlugu degerlendirilmigtir.
Endovaskiler tedavi uygulanan hastalarda
asagidaki parametreler dikkate alinmistir;

e Lezyon ile endovaskiler greftin proksimal ucu
arasinda 2 cm’lik, distal ucu arasinda 10
cm’lik normal aort dokusunun varligi,

e iliak arterlerde tikayici lezyon olmamasi ve
¢apinin en az 7 cm olmasi,

¢ Aortanin tortiydz nitelikte olmamasi.

Yapilan Olgimler sonucunda her hasta igin en
uygun stent greft secilmigtir.  Tutunma
bdlgelerindeki aorta capi greft segimindeki en
o6nemli kriter olup calismanin yapildigi dénemde
tim dinyada en fazla kullanilan ve tGlkemizde de
ulagilabilir olan greft gesitleri “conformable TAG”
(c-TAG device (Gore&Associates) ve “Vailant
Captiva system” (medtronic,Inc) kullaniimistir (6).
TEVAR igsleminin zamanlamasi hastalarin aorta
disi mevcut yaralanmalar (6zellikle kafa ici
kanama) ve mevcut Kklinik durumlarina gére
yapilmigtir. Klinik olarak stabil olan Evre-2 ve
Evre-3 hastalar ilk 24 saat iginde, Evre-4 hastalar
acil olarak operasyona alinmistir (Sekil-2).
TEVAR iglemi genel anestezi altinda girisimsel
radyoloji klinigi anjiografi Unitesinde yapilmistir.
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TUm hastalar supin pozisyonunda uyutulmus ve
meme altindan dize kadar cerrahi olarak boyanip
steril kosullar altinda ortiimustir. Aortaya erisim
yolu olarak bilateral femoral arterler kullaniimistir.
Bir taraf cerrahi olarak degerlendirilirken diger
taraf perkitan olarak kanile edilmigtir. Cerrahi
eksplorasyon yapilan taraftan arteriyel
kanulasyon yapilarak énce kilavuz tel, ardindan
tasiyict  sert tel ((super-stiff Backup Meier
guidewire (Boston Scientific/Schneider, Bilach,
Switzerland)) gonderilerek stent greft lezyonun
en az 2 cm proksimaline gececek sekilde
yerlestiriimis ve usuline uygun olarak agiimigtir.
Perkitan kanullasyon yapilan tarafa yerlestirilen
5F (F=french) veya 7F boyutundaki intraduser
Uzerinden ilerletilen “pig-tail” kateter (Alfa Flow
Optimed, Ettlingen, Germany or Cordis,
Waterloo, Belgium) arkus aortaya ilerletilmistir
(Sekil-3). Bdylece islem o6ncesi yapilan
aortografiler sayesinde, lezyonun yeri Kkesin
olarak belirlenmigtir. Stent greft agildiktan sonra
aortografi ¢ekilerek islem basarisi ve olasi kagak
durumu yerinde deg@erlendiriimistir. Proksimal
tutunma yeri yetersiz olan vakalarda subklaviyan
arter stent greft ile kapatiimistir. Arteriyel
kandlasyon asamasinda kilo bazli (1 mg/kg)
heparin uygulanmis, islem sonrasinda heparin
etkisi protamin silfat ile geri dondiriimustar.
Kanama riski yuksek olan hastalara ve / veya
kafa i¢ci kanamasi olan hastalara heparin
uygulanmamis veya dislUk doz uygulanmigtir.
Tasiyici sistem arterden uzaklastirildiktan sonra
arteryotomi insizyonu polipropilen suturle kontinu
olarak kapatiimis ve kanllasyon distalindeki
nabiz varhgi kontrol edilmistir. Cilt ve cilt alti
dokular  anatomik  plana  uygun  olarak
kapatiimigtir. Perkitan kanulasyon tarafina iglem
sonrasinda alti saat boyunca kompresyon
uygulanmigtir.  Postoperatif = donemde  tim
hastalar kalp ve damar cerrahisi yogun bakim
Unitesine transfer edilmis ve hastanin yandas
hastaliklarinin derecesine gdre ekstibasyonu
yapilmistir.  Yogun bakim takipleri suresince
saatlik periferik nabiz muayenesi, anlik tansiyon
arteryel takibi ve gerektiginde kan gazi takibi
yapilmistir. Gerek duyulan durumlarda sistemik
tansiyonu kontrol altinda tutmak igin intravendz
esmolol  veya nitroprussid kullaniimigtir.
Hemodinamik olarak stabilitesi saglanan hastalar
yandas hastaliklarina goére ya ilgili kliniklere
refere edilmis ya da kalp ve damar cerrahisi
servisinde  takip  edilmiglerdir. Kafa ici
yaralanmasi olmayan hastalara ekstibasyondan
sonraki ginde, gunlik tek doz 100 mg trombosit
inhibitori  (asetilsalisilik  asit)  baslanmistir.
Taburcu olan hastalara postop 1. Ay, 6. Ay ve ve
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1. senede kontrol TAA-BT cekilerek erken ve geg
dénem komplikasyonlari arastiriimistir (Sekil-4).
Birinci sene tetkikinde problem saptanmayan
hastalarin kontroline yilik TAA-BT c¢ekimi ile
devam edilmistir.

Sekil-1. Kontrastl Torakoabdominal anjio tomografi.
Sagittal kesit. Evre 3 (ps6doanevrizma) Akut
Aort Transeksiyonu; Sari ok
psO0doanevrizmayi gostermektedir.

. a
Sekil-2. Kontrastl Torakoabdominal anjio tomografi.
Sagittal kesit. Evre 4 (Ruptur) Akut Aort
Transeksiyonu; Sari ok rlptir bolgesini
gOstermektedir.

Cilt 61 Sayi 3, Eylil 2022 / Volume 61 Issue 3, September 2022

Sekil-4. Postoperatif kontrastli Torakoabdominal anjio
tomografide stent greft. Sari ok grefti isaret
etmektedir.

BULGULAR

AAT tanisiyla TEVAR uygulanarak tedavi edilmis
olan 17 hastanin 1’i kadin ve 16’s1 erkektir. Hasta
populasyonunun yas ortalamasi 40,8 olup, sahip
olduklari ek hastaliklar ve travma sebepleri
Tablo-1’de  sunulmustur. Hasta grubumuzun
etiyolojik faktorler agisindan en blyik grubunu
ara¢ ici trafik kazalar (n:11,%64,7)
olusturmustur. Bunu sirasiyla yiksekten disme
(n:5,%29,5) ve arag digi trafik kazasi (n:1%5,8)
izlemigtir. TAA-BT sonuglarina gdére hastalarin
%47 (n:8)’si evre 4, %23,5 (n:4)’i evre 3, %23,5'i
(n:4) evrel ve %5,8(n:1)i evre 2 AAT tanisi
almistir. Uluslararasi Damar Birligi evre 4
hastalarin tani koyar koymaz; evre 2 ve 3
hastalarinin ilk 24 saat iginde tedavi edilmesini
Onermektedir. Evre 1 hastalarin medikal olarak
takip edilebilecegi ve mevcut patolojinin
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radyolojik olarak ilerlemesi durumunda girisim
planlanmasi gerektigi oneriimektedir (1). Tani

koyulan hastalarda, sistemik tansiyon
kontrolinin saglanmasi ve kalp hizini kirici
tedavi basglanmasi girisim zamanina kadar

gecgecek surede gulvenli ve yararl olarak kabul
edilmistir (7,16). Bu dogrultuda ¢alismamizdaki
tim evre 2-4 hastalarina ilk 24 saatte midahale
edilmistir. Erken (24 saat iginde) ve ge¢ (24
saatten sonra) midahale edilen hastalarin
mortalite ~ sonuglarinin karsilastirildigdi bir
calismada ge¢ mudahalenin mortaliteyi azalttigi
saptanmis olsa da, beklerken olusabilecek riptur
olasiligindan 6tlrd ginimuzde bu yaklasim
kabul gérmemistir (7). Tip 1 grubundaki hastalara
tansiyon regulasyonu ve kalp hizi kontroll igin
medikal tedavi baslatiimis ve takibe alinmistir (8).
Bu hastalarin hastane takipleri esnasinda gekilen
kontrol TAA-BT’lerinde lezyonda ilerleme olup
islem gerektirecek hasta olmamistir. islem
uygulanan tim hastalarin islem basarisi %100
olarak kaydedilmis olup operasyon sirasinda
herhangi bir komplikasyon veya operasyona bagli
6lim yasanmamistir. Calismaya dahil edilen 17
hastanin Ugii exitus olmustur. ikisi, ilk 30 giinde
hastane ici kaybedilmis olup 6lim sebepleri kafa
ici kanama ve c¢oklu organ yaralanmalaridir. Bir

hasta uzun dénem takip sirasinda Multipl myelom
nedeniyle aort patolojisinden badimsiz olarak
kaybedilmistir. Diger 14 hasta yasamina devam
etmektedir. Hastalarin ortalama aorta gaplari 23
mm olarak, kullanilan greftlerin ¢aplarinin
ortalamasi 26,05 mm (20-32 mm) olarak
hesaplanmigtir. Greft segerken O6nerilen aort
capina 9%210-%20 oraninda ekleme yapilarak
(oversizing edilmesi) segilmesi gerektidi olsa da
hastaligin  karakteri geredi anevrizma ve
aterosklerozdan farkl olduguna dikkat cekilerek
bu oranin alt sinirda tutulmasi &énerilmektedir.
Bizler de calismamizda greft secimini aorta
capinin %10 unu ge¢cmeyecek sekilde sectik.
Hicbir hastaya greft acildiktan sonra balonla
genisletme islemi uygulanmamistir. 17 hastanin
12’sinde (%70,5) proksimal tutunma boélgesi
yetersiz bulunup bu hastalarin sol subklaviyan
arteri stent greft ile kapatiimis ve sol kol iskemi
agisindan takibe alinmistir. Takibe alinan
hastalarin 2’sinde sol kolda dolasim bozuklugu
ortaya ¢gikmasi nedeniyle, sol karotis arterden sol

subklaviyan  artere  baypas  uygulanmistir.
Karotiko-subklaviyan baypas uygulanan
hastalarin  igslem  oOncesinde karsi taraf

vertebrobaziler sistem akimi degerlendirilmistir.

Tablo-1. Akut aort transeksiyon hastalarinin demografik 6zellikleri ve travma sebepleri.

HASTA  CINSIYET TRANSEKSIYON SINIFLAMASI YAS KRONIK HASTALIKLAR
1 Erkek Arag Igi trafik kazasi 57 HT - KAH
2 Erkek Arag ici trafik kazas! 53 HT
3 Erkek Yiksekten Dugme 26 -
4 Erkek Arag Igi trafik kazasi 31 -
5 Erkek Arag Disi Trafik Kazasi 20 -
6 Erkek Yiksekten Dugme 17 SIGARA
7 Erkek Spontan 24 SIGARA
8 Erkek Arag Disi Trafik Kazasi 62 SIGARA - DM - HT - KAH
9 Erkek Arag Digi Trafik Kazas| 36 SIGARA
10 Erkek Yiksekten Disme 19 -
11 Erkek Arag Disi Trafik Kazasi 49 -
12 Erkek Arag igi trafik kazasi 58 SIGARA - KOAH - KAH
13 Kadin Arag Digi Trafik Kazasi 73 HT - KAH
14 Erkek Arag Disi Trafik Kazasi 47 SIGARA
15 Erkek Arag Disi Trafik Kazasi 47 SIGARA
16 Erkek Yiiksekten Diisme 60 SIGARA - HT - KAH
17 Erkek Arag Disi Trafik Kazasi 16 -
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Her iki taraf femoral bdlge girisimleri %100 bagari
ile gerceklestiriimis olup isleme bagh kanama,
tromboemboli, arteryel diseksiyon, pseoduanev-
rizma gibi komplikasyonlarla karsilagiimamistir.

Hastalarin uzun dénem takipleri islemden 1 ay
sonra c¢ekilen TAA-BT’yi takiben 6. Ay ve 1. yilda
yapimistir  (Sekil-3). Herhangi bir problem
saptanmayan hastalarin takiplerine yilik TAA-BT
ile devam edilmistir. Greft implantasyonuna
spesifik komplikasyonlar arasinda tutunma
bolgelerinde kagak meydana gelme riski
Demetriades ve arkadaslari tarafindan yapilan
calismada %13,6 ya kadar, Dubose ve
arkadaslari tarafindan vyapilan c¢ok merkezli
retrospektif calismada ise %2.5 olarak bildiriimis
olsa da serimizde bu komplikasyona hig
rastlanmamistir (9,10). Klinik deneyimimiz ve
g6zlemlerimiz sonucunda bunun en O&nemli
faktorlerinin  greft seciminde aort capini
%10’'undan daha blylGgunin segilmemesi ve
balon anjioplasti uygulanmamasidir. TEVAR
iliskili diger komplikasyonlar; greftte ice kivriima,
greft migrasyonu (greftin yer degistirmesi) ve
ps6doanevrizma. Yapilan galismalarda bildirilen
gorilme oranlari sirasiyla  %0,03-%10 (ice
kivrilma), %1-%2,8 (greftte migrasyon) ve %5-

%10 psodoanevrizma iken serimizde bu
komplikasyonlarin  higbiriyle karsilasiimamistir
(10, 112).

TARTISMA

AAT’lerinin hemen hemen hepsi ani meydana
gelen deselarasyon mekanizmasi sonrasinda
olusmakta ve hastalarin ¢odu olay vyerinde

hayatlarini kaybetmektedir. Horizontal
deselerasyonlar daha ¢ok trafik kazalarinda
meydana gelirken, vertikal deselerasyonlar

yuksekten dismelerde meydana gelir. Horizontal
deselerasyonlardaki yaralanma daha ¢ok istmus
bdlgesinde, vertikal deslerasyon sonrasi olugsan
yaralanmalar daha ¢ok c¢ikan ve inen aortada
olusmaktadir (12). Serimizdeki tim yaralanmalar
istmus bdlgesinde olmustur. Aort patolojilerinde
endovaskidler teknigin ilk kullanimi 1991 yilinda
Parodi ve arkadaslarinin hayvanlar Uzerinde
yaptiklari deneysel calisma ile gosterilmistir (13).
Yillar igcinde abdominal aort anevrizmalarinin
endovaskiiler teknikle basarili bir sekilde tedavi
edilmesi bu teknigin torasik aort patolojilerinde de
kullanilmasinin arastiriimasina sebep olmustur.
2000’li yillarin baslarinda 6ncelikle torasik aort
anevrizmalarinda uygulanmaya baslanan TEVAR

yontemi sagladigi disik mortalite ve morbidite
ile kisa slirede AAT’lerinde de agik cerrahiye
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alternatif olarak uygulanmaya baglanmistir (14).
Acik cerrahi teknikte uygulanan yuksek lateral
torakotomi, tek akcider ventilasyonu, agir kan
kaybi ve uzun operasyon suresi yontemin
mortalite ve morbiditesinin ylksek olmasina
sebep olmaktaydi. Omurilik beslenmesinin de
etkilendigi bu ydéntemde strok ve parapleji gibi
norolojik  komplikasyon insidansi  yapilan
calismalarda %16 - %20 olarak bildirilmistir (15).
Azizzadeh ve arkadaglarinin her iki teknigi
karsilastiran ¢alismalarinda, endovaskdler
teknigin acgik cerrahiye oranla hastane igi
mortalitede G¢ kat daha dasiuk oldugu
kaydedilmigtir  (16). AAT’lerinin  tedavisinde
zamanlama ¢ok 6nemlidir. Tedavi planlamasinda
Onem arz eden diger konular; sol subklaviyan
arterin  kapatilmasi durumunda revaskiulari-
zasyonun yapilip yapilmayacagi, islem sirasinda
uygulanacak heparin dozu, beyin omurilik sivisi
(BOS) drenaj kateterinin gerekliligi ve islem
sirasinda kullanilacak erisim yollarinin agik mi
yoksa perkitan mi olacagidir. Glinimiizde birgok
merkezde sol subklaviyan arterin TEVAR iglemi

sirasinda kapatiimasi durumunda
revaskilarizasyonun kolda olusacak iskemi
durumunua gore planlanmasi gerektigi

konusunda fikir birligine variimigtir. McBride ve
arkadaglari sol subklaviyan arteri kapatilan 82
TEVAR hastasi ile yaptiklari galismada higbir
hastada ek girisime ihtiyag olmadigini belirttiler
(17). Bizlerin de go6rusu bu ydnde olup klinik
deneyim olarak kolun zengin kollateral
yapisindan dolayl dolasim bozuklugunun sik
gorulmedigi yonundedir. Konvasiyonel cerrahide
aortaya klemp koyulmasi gerektiginden hastalar

tam doz heparin ile heparinize edilirlerdi.
TEVAR’da hastalarin kafa ici kanamasi ve solid
organ  yaralanmasi mevcut ise heparin
uygulamasindan kaginilabilmektedir. Heparin

uygulanan grupta da heparin dozunun agik
cerrahiye goére yari dozda uygulanmasi yeterli
antikoaglilasyonu saglamaktadir. Bu uygulamalar
heparine bagli kanama riskini azaltmakta ve
hastanin kan transflizyon gereksinimini
dusurmektedir. AAT nedeniyle TEVAR
uygulanacak hastalara BOS drenaj kateteri
yerlestiriimesi ilk yillarda omurilik iskemisini
Oonlemek amaciyla uygulanmis olsa da, ilerleyen
yilllarda dusuk strok ve dislik parapleji riski
ortaya koyulduktan sonra bu uygulamanin
sadece 06zel durumlarda (6rnegin; gegciriimis
abdominal aorta cerrahisi veya iliak arterlerin
tikali olmasi gibi) yapilmasinin yeterli olacagi
yonlinde gorus birligine variimistir (4, 18, 19).
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Calismamizdaki baslica kisithliklar; c¢alismanin
tek merkezli olmasi, vaka sayisinin kisitli olmasi
istatistiksel olarak sonuglarimizin toplum geneline
uyarlanmasini  engellemektedir.  Retrospektif
olarak dizayn edilmesinden 6&turi travma
skorlarina ulasilamamis ve bu skorlarin mortalite
ve morbidite Uzerine olan etkisi
arastinlamamistir. Hastalarimizin yas ortalamasi
orta yas grubunu icermekte olup daha geng
populasyonda benzer sonuglarin elde edilip
edilemeyecegi belirsizdir. Dordlincu yildan sonra
bazi hastalarin takipten ¢ikmis olmasi uzun
doénem verilerle ilgili zorluk yasamamiza sebep
olmustur. Bu konudaki Turkce kaynaklar sinirhdir
(19, 20). Calismamiz Ulkemizden bildirilmis olan
en genis serilerden biri olsa da, ulusal veri
sisteminin olmayisi ulke istatistiklerinin
olusmamasina sebebiyet vermektedir.

SONUG

Akut Aort transeksiyonu tedavisinde operasyon
basarisini belirleyen en 6nemli faktorler; kesin
taninin hizli bir sekilde koyulmasi, patolojinin
ayrintih olarak incelenmesi ve islem
zamanlamasinin iyi yapiimasidir. Vakit kaybinin

mortaliteyi arttirdi§i bu patolojilerde deneyimli
merkez sayisinin arttirlmasi iglem basarisini
arttiracaktir. Gunimuzde AAT lerinin dncelikli
tedavi ydntemi disik mortalite, duguk strok ve
paralizi riski nedeniyle TEVAR teknigidir. Uretilen
stent greftlerin yillar icinde torasik aortaya daha
uyumlu hale gelmesiyle birlikte AAT tanisiyla
TEVAR uygulanan hastalarin basari sansi
artirmistir Hasta populasyonunun daha c¢ok
gencglerden olugsmasi uzun dénem takiplerde
aortada meydana gelebilecek degisiklikler
karsisinda tekrar girisim gerektirip
gerektirmeyecegdi konusu heniiz net olmamakla

birlikte bu konuda ¢ok merkezli prospektif
calismalara ve istatistiksel verilere ihtiyag
duyulmaktadir.

Cikar catismasi: Yazarlarin ¢ikar g¢atismasi

yoktur.

Tesekkiir: Ege Universitesi Kalp ve Damar
Cerrahisi Anabilim Dal ve Girisimsel Radyoloji
Anabilim Dal galisanlarina bu g¢alisma boyunca
gOstermis olduklari  6zverili davraniglar igin
tesekkur ederiz.
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Covid-19 anksiyete sikliginda sosyal medya bagimliliginin rolii nedir? Kesitsel
bir calisma: pandemi sirasinda psikolojik saglik ve sosyal medya

What is the role of social media addiction in covid-19 anxiety frequency? A cross-
sectional study: psychological health and social media during the pandemic

Ali Egren* Melike Mercan Baspinar® Okcan Basat’

Yistanbul Bagcilar Yiizyil Aile Saghg Merkezi, istanbul, Tirkiye

2 Saglik Bilimleri Universitesi Gaziosmanpasa Egitim ve Arastirma Hastanesi Aile Hekimligi Klinigi,
istanbul, Tiirkiye

0z
Amag: Pandemi slrecinde gerek iletisim gerek bilgilenme amaci ile sosyal medya maruziyeti artmistir.

Bu calismanin amaci koronaviris anksiyetesi ile sosyal medya badmhhd arasindaki iligkiyi
saptamaktir.

Gereg ve Yontem: Tek merkezli, kesitsel tipte olan arastirmaya Gaziosmanpasa Egitim ve Arastirma
Hastanesi Aile Hekimligi Poliklinigi'ne 15 Eyltl 2020- 15 Ekim 2020 tarihleri arasinda basvuran 297
hasta alindi. Katihmcilara Koronaviriis Anksiyete Olgegi (KAO) kisa formu, Hasta Saglik Anketi-9
(PHQ-9), Bergen Sosyal Medya Bagmihhgi Olgegi (BSMBO) uygulandi. Elde edilen verilerin
istatistiksel analizleri igcin IBM SPSS Statistics 22 (IBM SPSS, Tirkiye) programi kullanildi. Anlamhilhk
p<0,05 diizeyinde degerlendirildi.

Bulgular: Ortalama yasi 37,30£13,86 yil ve %66 ‘1 (n:196) kadin, %34’G (n:101) erkek olan 297
hastanin %11,8’'inde (n= 35) koronavirus anksiyetesi, %23,2’sinde (n= 69) olasi depresyon ve
%9,1'inde (n= 27) sosyal medya bagimhli§i izlenmistir. KAO puani ortalamasi 3,06+3,71, PHQ-9
puani ortalamasi 5,13+5,87, BSMBO puani ortalamasi 11,15+4,99 saptanmistir. PHQ-9 puaninin
sirasiyla KAO (p= 0,043; r= 0,118) ve BSMBO (p= 0,004; r= 0,166) puani arttikga arttiyi gdzlenmistir.
KAQ ile BSMBO puanlari arasinda anlaml bir iliski gézlenmemistir (p= 0,525; r= -0,037). Dls(ik egitim
diizeyinin (ilkokul / ortaokul) KAO puani (izerine 2,7 kat risk arttirici (OR= 2,691; C.I.= 1,300-5,571; p=
0,008) etkisi oldugu bulunmustur.

Sonug¢: Koronavirus anksiyetesi gorilenlerle gorilmeyenlerin sosyal medya badimllk sikhiginin
benzer olmasi, medya kaynakl artan bilgi maruziyetinde korkuldugu gibi koronavirus anksiyetesinin
artmayabilecegini, egitim dizeyinin asil risk faktori oldugunu gostermistir.

Anahtar Sozcukler: COVID-19 virus, anksiyete, sosyal medya, bagimlilik, depresyon

ABSTRACT

Aim: During the pandemic process, social media exposure has increased for both communication and
information purposes. The aim of this study is to determine the relationship between coronavirus
anxiety and social media addiction.

Materials and Methods: In this single-center, cross-sectional search, 297 patients who applied to
Gaziosmanpasa Training and Research Hospital Family Medicine Outpatient Clinic between
September 15, 2020, and October 15, 2020 were included.
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The short form of the Coronavirus Anxiety Scale (CAS), the Patient Health Questionnaire-9 (PHQ-9),
and the Bergen Social Media Addiction Scale (BSMAS) were administered to the participants. IBM
SPSS Statistics 22 (IBM SPSS, Turkey) program was used for statistical analysis of the obtained data.
Significance was evaluated at the p<0.05 level.

Results: Of 297 patients with a mean age of 37.30+13.86 years old, 66% of cases was (n=196)
female, 34% was (n=101) male. 11.8% (n= 35) of cases had coronavirus anxiety, 23.2% (n= 69) had
probable depression and 9.1% (n= 27) had social media addiction. The mean CAS score was
3.06+£3.71, the mean PHQ-9 score was 5.1315.87, and the mean BSMAS score was 11.15+4.99. It
was observed that the PHQ-9 score increased as the CSA (p= 0.043; r=0.118) and BSMAS (p= 0.004;
r=0.166) scores increased. No significant correlation was observed between CSA and BSMAS scores
(p= 0.525; r=-0.037). It was found that low education level (primary school/secondary school) had a
2.7 times increasing effect (OR= 2.691; C.l.= 1.300-5.571; p= 0.008) on the CSA score.

Conclusion: The fact that the frequency of social media addiction is similar between those who have
coronavirus anxiety and those who are not, has shown that coronavirus anxiety may not increase as
feared in the increased exposure to information from the social media. Education level is the main risk
factor.

Keywords: COVID-19 virus; anxiety; social media; addiction; depression.

GiRiS
COVID-19 salgini son yillarin  en ciddi
uluslararasi saglik sorunu olup olusturdugu acil
tehdide ek olarak, sosyal ve ekonomik
sonuglariyla psikososyal sorunlari da beraberinde
getirmistir (1). SARS-CoV ve MERS-CoV gibi
onceki koronavirus salginlarina benzer sekilde
COVID-19 pandemisinin hizla yayllmasi ve
hastaligin agir gecirilme ihtimali; ciddi bir kaygi
olusturarak koronavirus anksiyetesi ifadesini
dogurmustur (2).

Onceki pandemiler sirasinda medya aracilidi ile
yuksek yogunlukta haber yapilma sikliginin
saglikla ilgili tutum ve davraniglari énemli dlgtide
sekillendirdigi ve saglk kurulusu basvuru
sayllarini pandemi ciddiyeti ile orantisiz oranda
arttirdigi  gosterilmistir  (3). Ozellikle sosyal
medya, pandemi nedenli kapanma ddnemlerinde
yuz yuze temas kisitlamalarindan kaynaklanan
sorunlara kismen koépri olmus, Facebook,
Twitter, Instagram gibi sosyal medya platformlari
bircok insan igin bilgileri, fikirleri, deneyimleri,
endiseleri veya korkular paylasmanin temel yolu
olmustur (4). Ancak sosyal medyaya birincil
COVID-19 bilgi kaynagi olarak maruz kalan
katilimcilar, belirgin sekilde daha fazla belirsizlik,
kayg! ve depresyon hali géstermiglerdir (5).

Calismamizda pandemi doénemi sosyal medya
platformlar ve internetin hem iletisim hem bilgi
kaynag! olarak artan kullanimi sonucu guncel
koronavirus anksiyete sikligl, sosyal medya
bagimhlik dizeyi ve genel psikososyolojik
sagligin degerlendiriimesi amaglanmigtir.
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GEREG ve YONTEM

Bu calisma; tek merkezli, kesitsel tipte bir
arastirma olarak planlandi. Arastirmanin evrenini
15 Eylul 2020- 15 Ekim 2020 tarihleri arasinda
Gaziosmanpasa Egitim ve Arastirma Hastanesi
Aile Hekimligi Poliklinigi'ne bagvuran 297 hasta
olusturmustur. Calismaya katilmay! kabul eden,
18 vyas ve Uzeri, COVID-19 enfeksiyonu
gecirmemis, bilinen psikiyatrik hastaligi veya
iletisim problemi olmayan goénulliler g¢alismaya
dahil  edilmigti.  Yazii  onamlari  alinan
katilimcilara yuz ylize goérigsme teknigi ile
koronavirlis anksiyete dizeyini belirlemek igin
Koronavirus Anksiyete Olgegi (KAO) kisa formu,
depresyon varligini élgmek icin Hasta Saglik
Anketi-9 (PHQ-9), sosyal medya bagimlilik

dlzeyini o6lgcmek icin Bergen Sosyal Medya
Bagimhhigi Olgegi (BSMBO) uygulanmistir.
Koronavirus Anksiyete Olgegi kisa formu

pandemi déneminde Lee tarafindan koronavirus
anksiyetesini saptamak igin gelistirilmigtir (6).
Tirkge diline Biger ve arkadaslan tarafindan
cevrilmigtir. En disuk O puan, en yuksek 20 puan
alinabilen 5 soruluk dlgekte 9 puan ve Uzeri skor
koronavirus  anksiyetesinin - mevcut  oldugu
seklinde yorumlanir (7).

Bergen Sosyal Medya Bagmliihk Olgegi'ni
(BSMBO) Andreassen ve arkadaslari 2016
yilinda gelistirmis (8). Demirci 2019°da Turkge’ye
uyarlamistir (9). 6 soruluk olgcekte 19 ve Uzeri
puan sosyal medya bagimliligi oldugu seklinde
degerlendirilir (9).
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Hasta saglik anketi-9 (PHQ-9) Tirkge versiyonu
9 soruluk, 10 puan ve Uzeri olasi depresyonu
gOsteren, Sari ve arkadaslar tarafindan Tuirkge
‘ye uyarlanmis bir dlgektir (10).

Bu calisma igin Gaziosmapasa Egitim ve
Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu’'ndan 02.09.2020 tarih ve 156 nolu etik
kurul onayi alinmigtir.

istatistiksel analizler igin IBM SPSS Statistics 22
(IBM SPSS, Tirkiye) yazilimi ile tanimlayici
istatistiksel metotlarin  (minimum, maksimum,
ortalama, standart sapma, frekans) yani sira
niceliksel verilerin karsilastirimasinda iki grup
arasi arasinda Mann Whitney U testi, ikiden fazla
grup arasi karsilastirmalarinda Kruskal Wallis
testi kullanildi. Niteliksel verilerin
karsilastiriimasinda Ki-Kare testi ve Continuity
(Yates) Duzeltmesi uygulanmistir. Koronaviris
anksiyete puaninin galismadaki verilerle iliskisi
Spearman’s rho korelasyon testi ile incelenmistir.
Koronavirus anksiyete varligi igin risk etkeni
tespitinde lojistik regresyon analizi kullaniimistir.
BULGULAR

Calisma, yaslari 18 -83 yas arali§i ve ortalamasi
37,30 £ 13,86 yil olan, 196’s1 (%66,0) kadin, 107’
(%34,0) erkek olmak Uzere toplam 297 olgu ile
yapilmistir. KAO, BSMBO ve PHQ-9 dlgeklerinin
calisma popllasyonundaki Cronbach  Alfa
katsayilari sirasiyla 0,885, 0,852 ve 0,915 olarak
hesaplanmis ve 6lcek i¢ guvenirliklerinin yiuksek
oldugu goérulmustur. Katilimcilarin %11,8’inde (n=
35) koronavirus anksiyetesi, %23,2’sinde (n= 69)
olasi depresyon ve %9,1'inde (n= 27) sosyal
medya bagimhhgr tespit edilmistir. Koronavirus
anksiyetesi olan olgularin yas ortancasi
(medyan=40), anksiyetesi olmayan (medyan=33)
olgulara gore (p= 0,016), sosyal medya bagimlisi
olanlarin yas ortancasi (medyan=  35)
olmayanlara (medyan= 34) goére (p< 0,001)
anlamli dizeyde daha buyik, olasi depresif
olanlarin yas ortancasi (medyan=  30)
olmayanlarin yasina (medyan= 34) gbre anlamli
derecede daha kiglik (p= 0,039) saptanmistir.
KAO skorunun yas arttikga artigi gdzlenmistir (p<
0, 001; r= 0,237). KAO puaninin, PHQ-9
depresyon puani ile arasinda pozitif yonli (p=
0,043; r= 0,118) iliski saptanirken, BSMBO puani
ile arasinda anlaml bir iligki (p= 0,525; r=-0,037)
izlenmemigtir. PHQ-9 depresyon puani ile
BSMBO puani arasinda pozitif yénli bir iligki
bulunmaktadir (p= 0,004; r= 0,166).
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Tablo-1’de demografik 6zelliklere goére her 3
Olcegin  puanlari  gosterilmistir.  Kadinlarin
erkeklere gore ve kronik hastalidi olanlarin
olmayanlara gére anlamli derecede daha yuksek
KAO puani (p= 0,015 ve p= 0,001) olsa da,
cinsiyete goOre koronavirus anksiyete oranlari
acisindan fark izlenmedi (p= 0,094). Tablo-2'de
koronavirus anksiyetesi olan grubun, anksiyetesi
olmayan grup ile kargilagtirimasinda, anksiyete
g6rilme oraninda kronik hastalik varligi ve disuk
dizey egitimli olmanin istatiksel agidan anlaml
fark olusturdugu goérulda (p= 0,049 ve p= 0,013).
Koronavirus anksiyetesi gorilme orani ek
hastaligi olan olgularda (%18,0), ek hastahgi
olmayan olgulardan (%9,1), temel diizeyde egitim
alan olgularda (%17,9) lise/Universite
mezunlarindan (%7,8) daha yiksek saptandi.
Hem sosyal medyanin normal ve bagimili
kullanicilari arasinda hem de olasi depresif olan
ve olmayan gruplar arasinda koronaviris
anksiyetesi olanlarla olmayanlarin arasinda
istatiksel anlam bulunamadi (p= 0,670 ve p=
0,560).

Tablo-3'te sosyal medya bagimlihgl olanlar ile
olmayanlar karsilastinimistir. Sosyal medya
bagimlihgr goérilme orani bekér olgularda
(%15,7), evli olgulara (%4,9) gobre, lise/Universite
mezunlarinda (%12,8), temel dlzeyde egitim
alan olgulara (%3,4) gore istatistiksel olarak
anlamli dizeyde yiksektir (sirasiyla p= 0,004 ve
p= 0,011). Gelir diizeyleri arasinda sosyal medya
bagimhhgdi gérilme oranlari agisindan istatistiksel
olarak anlamli farklihk bulunmaktadir (p<0,001).
Geliri giderinden az olan olgularin sosyal medya
bagimlisi olma orani (%15,4), geliri giderine denk
olan olgulardan (%5,4) istatistiksel olarak anlamli
dizeyde yuksek saptanmistir (p= 0,027).(Tablo-
4)’te olasi depresyon olan ve olmayan gruplar
karsilastiriimistir. Kadinlarda depresyon gorulme
orani (%27,0), erkeklerden (%15,8), bekar
olgularda depresyon gorilme orani (%31,3), evli
olgulardan (%18,1) anlamh dizeyde yiksek
bulunmustur (sirasiyla p= 0,043, p= 0,013).
Depresyon olan ve olmayan gruplar arasinda
gelir durumunda farkhlik izlenmistir (p< 0,001).
Geliri giderinden az olan olgularda depresyon
gorilme orani (%47,7), geliri giderine denk olan
(%15,1) ve geliri giderinden yiksek olan
olgulardan (%19,7) istatistiksel olarak anlaml
diizeyde sik gézlenmistir (p1= 0,001; p2= 0,001).
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Tablo-1. Demografik 6zelliklere gére olgek puanlarinin degerlendiriimesi.

Koronavirus

Bergen sosyal

anksiyetesi medya
puani PHQ-9 toplampuan bagimlilik puani
OrttSS Ort+SS Ort+SS
(medyan) (medyan) (medyan)
Cinsiyet  Kadin 3,45+3,92 (2) 5,9045,84 (4) 10,90+4,91 (9)
Erkek 2,29+3,14 (1) 3,64+5,67 (1) 11,62+5,13 (10)
“p 0,015 <0,001 0,189
Medeni Bekar 2,59+3,39 (1) 6,52+6,66 (4) 13,045,23 (12)
durum Evli 3,35+3,88 (2) 4,25+5,14 (2,5) 9,98+4,47 (8)
“p 0,151 0,004 <0,001
Temel diizey
Egitim egitim 3,99+3,99 (3) 3,61+4,73 (1) 9,09+4,08 (7)
Lise/iiniversite 2,45+3,39 (1) 6,12+6,32 (4) 12,49+5,08 (12)
b <0,001 <0,001 <0,001
SF'” . Geliri giderindenaz 3,06+3,53 (2) 8,65+6,67 (8) 12,18+5,67 (11)
uzeyi
Geliri giderinedenk 3,19+3,69 (2) 4,04+5,26 (2) 10,11+4,44 (8,5)
Geliri giderinden 2,73+3,95 (1) 441452 (2,5) 12,74+5,04 (12)
yuksek
1o 0,264 <0,001 <0,001
Kronik Yok 2,60+3,44 (1) 5,28+6,0 (3) 12,1245,1 (11,5)
hastalik Var 4,13+4,1 (3) 4,79+5,57 (3) 8,88+3,88 (7)
p 0,001 0,556 <0,001

*Mann Whitney U Test

TKruskal Wallis Test

Tablo-2. Demografik 6zelliklere gore koronavirlis anksiyetesi gruplarinin degerlendiriimesi.

Koronavirus anksiyetesi

Yok Var
n (%) n (%) p
Cinsiyet Kadin 168 (%85,7) 28 (%14,3) *0,094
Erkek 94 (%93,1) 7 (%6,9)
) Bekar 107 (%93) 8 (%7) *0,062
Medeni )
durum Evli 155 (%85,2) 27 (%14,8)
Egitim Temel diizey egitim 96 (%82,1) 21 (%17,9) *0,013
Lisel/liniversite 166 (%92,2) 14 (%7,8)
S}?Iir ) Geliri giderinden az 59 (%90,8) 6 (%9,2) 10,727
uzeyi
y Geliri giderine denk 146 (%88) 20 (%12)
Geliri giderinden yiiksek 57 (%86,4) 9 (%13,6)
) Yok 189 (%90,9) 19 (%9,1) *0,049
Kronik
hastali Var 73 (%82,0) 16 (%18)
Sosayal Yok 237(%87,8) 33 (%12,2) *0,670
meaya
bagumﬁng. Var 25 (%92,6) 2 (%7,4)
Yok 203 (%89,0) 25 (%11,0) *0,560
Olasi
depresyon ygr 59 (%85,5) 10 (%14,5)

"Continuity (yates) diizeltmesi

fKi-kare Test
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Tablo-3. Demografik 6zelliklere gore sosyal medya bagimliligi olan ve olmayan gruplarin degerlendirilmesi.

Sosyal Medya Bagimliligi

Normal kullanici Medya bagimlisi
n (%) n (%) p
Cinsiyet Kadin 178 (%90,8) 18 (%9,2) *1,000
Erkek 92 (%91,1) 9 (%8,9)
Bekar 97 (%84,3) 18 (%15,7) *0,004
Medeni
durum Evli 173 (%95,1) 9 (%4,9)
Egitim Temel diizey egitim 113 (%96,6) 4 (%3,4) *0,011
Lise/liniversite 157 (%87,2) 23 (%12,8)
Gelir Geliri giderinden az 55 (%84,6) 10 (%15,4) 10,038*
dizeyi Geliri giderine denk 157 (%94,6) 9 (%5,4)
Geliri giderinden yiiksek 58 (%87,9) 8 (%12,1)
Yok 183 (%88) 25 (%12) *0,014
Ek
hastalik Var 87 (%97,8) 2 (%2,2)
Continuity (yates) diizeltmesi ’Ki-kare Test

Tablo-4. Demografik 6zelliklere gére PHQ-9 depresyon gruplarinin degerlendiriimesi.

PHQ-9
Depresyon yok Depresyon olasi
n (%) n (%) p
Cinsiyet  Kadin 143 (%73,0) 53 (%27,0) *0,043
Erkek 85 (%84,2) 16 (%15,8)
Medeni Bekar 79 (%68,7) 36 (%31,3) 10,013
durum Evli 149 (%81,9) 33 (%18,1)
Egitim Temel diizey egitim 96 (%82,1) 21 (%17,9) 10,082
Lise/Universite 132 (%73,3) 48 (%26,7)
Gelir Geliri giderinden az 34 (%52,3) 31 (%47,7) 10,000*
diizeyi Geliri giderine denk 141 (%84,9) 25 (%15,1)
Geliri giderinden yiiksek 53 (%80,3) 13 (%19,7)
Ex Yok 162 (%77,9) 46 (%22,1) 10,486
hastalk /5, 66 (%74,2) 23 (%25,8)
"Continuity (yates) diizeltmesi 1Ki-kare Test
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Koronavirus anksiyetesi varligi Uzerine yas,
cinsiyet, medeni durum, egitim dizeyi, gelir ve ek
hastallk parametrelerinin etkilerini Backward
stepwise  lojistik  regresyon  analizi ile
degerlendirdigimizde; modelin anlamli bulundugu
(p= 0,004) ve Negelkerke R square degerinin
0,071 olarak saptandigi, modelin aciklayicilik
katsayisinin  (%88,2) iyi duzeyde oldudu ve
egitim harici parametrelerin istatiksel acgidan
anlamli bulunmadigi (p>0,05) gdruldi. Modelde
ilkokul veya ortaokuldan mezun olmay ifade
eden temel dizeyde egditim almanin koronavirus
anksiyetesini 2,7 kat arttinci etkisi oldugu
géralmastir (OR= 2,691; C.l.= 1,300-5,571; p=
0,008).

TARTISMA

Uclincii basamak bir saglik kurulusunda ayaktan
tedavi igin aile hekimligi poliklinigine basvuran
hastalar arasinda koronavirus anksiyetesi sikhgi
%11,8 bulunmustur. Anksiyete diizeyi ile sosyal
medya bagimlilik diizeyi arasinda anlamli bir iligki
bulunmamis olup anksiyetesi olanlarla
olmayanlar arasinda da sosyal medya bagimlilig
goéralme sikh@inin benzer oldugu gdsterilmistir.
Dusuk egitim duzeyinin koronavirus anksiyetesi
Uzerine 2,7 kat arttirici etkisi oldugu goézlenmisgtir.
Sosyal medya bagimlilik dizeyi olasi depresyon
dlzeyi ile iligkili bulunmustur.

Lee ve arkadaslari tarafindan 2020 yili Mart
ayinda KAOQO kullanilarak yapilan galismada
katilimcilarin koronavirus anksiyete sikligi %25,4
olarak bildirilmigtir (6). Eylul ve Ekim ayinda
yapilan ¢calismamizda ise koronavirus anksiyetesi
katihmcilarin %11,8’inde saptanmistir. Ulkemizde
Eylil ayinda normallesme ddénemine girilmis
olmasinin  ve Olim sayillarinin  pandemi
baslangicindaki sayillara gbre azalmasinin
literatire gb6re daha dusik buldugumuz
koronavirus anksiyete sikliginin sebebi oldugu
disundlmustar.

Salari ve ark.nin  yaptigi  metaanalizde
koronavirus anksiyetesi oraninin 21-40 vyas
grubunda 6nemli 6lglide daha yiksek oldugunu
bildiriimistir (11). Huang ve ark.nin yaptidi
calismada ise genclerde yash bireylere gore
anksiyete orani daha fazla raporlanmigtir (12).
Calismamizda koronavirus anksiyetesi olanlarin
yas ortalamasi olmayanlardan daha buyuk
gérinse de populasyon geng ve orta yash
bireylerden olustugu icin sonuglar aslinda
literatlire benzerdir.

Caycho-Rodriguez ve ark. ile tlkemizde Evren ve
ark.’nin  (13) vyaptigi c¢alismalarda kadinlarin

Cilt 61 Sayi 3, Eylil 2022 / Volume 61 Issue 3, September 2022

erkeklerden (14) daha fazla COVID-19 anksiyete
semptomlarina sahip oldugu goériimustir. Wang
ve ark.’nin yaptigi calismada kadinlarda COVID-
19 anksiyete riski erkeklere goére u¢ kat fazla
izlenmistir (15). Bizim ¢alismamizda kadinlarda
daha yilksek KAO puani olsa da koronavirus
anksiyete sikhgi cinsiyetler arasi  benzer
bulunmustur.

COVID-19 pandemisi ile iligkili depresyon orani
Fancourt ve ark. tarafindan %26,0 (16), Zhang ve
ark.nin ¢alismasinda %29,2 (17) siklik ile bizim
calismamizdaki %23,0 olasi depresyon oranina
benzer izlenmisgtir.

Depresyon ve anksiyete genellikle birlikte
gorulmektedir (18). Yapilan birgok ¢alismada
COVID-19 nedenli depresyon ve anksiyete
arasinda pozitif yonde iliski gdézlemlenmistir (15,
19). Calismamizda da literatiire benzer sekilde
KAO anksiyete puani ile PHQ-9 depresyon puani
arasinda pozitif yonlu istatistiksel olarak anlamli
bir iliski saptanmistir.

Sosyal medyanin muhtemelen en koétu 6zellidi,
kisilerde olumsuz ruh saghgr sonuglarina yol
acan hatali, telagh ve abartil bilgileri yayma
potansiyelidir (20). Birgok c¢alismada sosyal
medya kullaniminin uzamasinin, anksiyete,
depresyon ve stres gibi olumsuz ruh sagligi
sonuglariyla iligkili  oldugu buiylk olgide
gosterilmistir (21, 22). Calismamizda da
literatirle uyumlu sekilde PHQ-9 depresyon
puani ile BSMBO bagimhlik puani arasinda
pozitif yonlu bir iligki bulunmustur. Bu durum
sosyal medya bagdimliligi gelisiminde pandemi
gibi akut gelisen durumlarda koronavirus
anksiyetesinin hemen gelismemis olabilecegini,
posttravmatik stres bozuklugu gibi sonrasinda
belirecek durumlarin arastiriimasi
gerekebilecegini disindirmustir.

Salari ve ark.nin yapti§i calismada, ylksek
editim seviyesine sahip kisilerde psikolojik ve
mental belirtilerin yayginligi, 6z sagliklari ile ilgili
yuksek farkindaliklarinin sonucu olarak ylksek
izlenmigtir (10). Bagka bir c¢alismada da
katihmcilardan Universite mezunu olanlar daha
yuksek anksiyete ve depresyon bildirmistir (23).
Calismamizda ise dusuk duzey egitimin
anksiyete arttirici risk faktori olusunun nedeni
zamanla COVID-19 hakkinda bilgilenmenin
artmasi ve bulagi 6nleme ydntemlerinin
yayginlagsmasinda egitim duzeyi nedenli faktorler
olabilecedi ydéninde yorumlanmigtir.

Stanton ve ark.’nin yaptigi calismada dusuk gelir

diizeyine sahip kisilerin COVID-19a bagh
anksiyete dizeylerinin yuksek gelir
grubundakilere goére daha ylksek oldugu
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saptanmistir (24). Ulkemizde Kavakli ve ark.’nin
pandemi baslangicinda yaptigi ¢alismada benzer
sekilde dusik gelir dizeyine anksiyete oranlari

daha fazla oldugu bildirilmistir (25).
Calismamizda gelir dizeyleri arasinda
koronavirus  anksiyetesi  gorilme  oranlari

acisindan istatistiksel olarak anlaml bir farkhlik
bulunmamistir. Bunun nedeni olarak; tlkemizdeki
sosyal devlet anlayigina bagll olarak hastalarin
tedavi imkanlarina ulagmalarinin kolay olmasi ve
Ucretsiz olarak tedavi edilmeleri ile dar gelirli
bireylerin anksiyete oranlarini azalttigi
dusundlmektedir.

Mazza ve ark.nin yaptigi c¢alismada kronik
hastaligi bulunan bireylerde anksiyete ve
depresyon oranlarinin  daha fazla oldugu
bildiriimistir (26). Birgok ¢alisma sonuglarinda da
kronik hastaligi bulunan bireylerde anksiyete ve
depresyon oranlarinin daha fazla oldugu rapor
edilmistir (27, 28). Ulkemizde Ozdin ve ark.’nin
yapti§i c¢alismada benzer sekilde bulgular
bildiriimigtir  (29). Bizim c¢alismamizda da
literatrle uyumlu olarak ek hastaligi olan
bireylerde koronavirus anksiyetesi gorilme orani,

SONUG

Calisma populasyonumuzda koronavirus
anksiyetesi gorulenlerle gorilmeyenler arasinda
sosyal medya bagimlisi olma durumuna gore fark
saptanmamasi ve BSMBO bagimhlik puani ile
KAO anksiyete puanlarinin birbirinden bagimsiz
olusu, pandemi donemi sosyal medyanin asiri
kullaniminin ~ koronavirus  anksiyetesi  gibi
korkulacak sonuglarinin olmayabilecegini
gOstermistir. Hatta duasik egitim dizeyinin
koronavirus anksiyetesi igin bagimsiz tek risk
faktori olmasi pandemi donemi sosyal medya
kullaniminin COVID-19 hakkinda bilgilendirme ve
egitim ihtiyaci amacgh kullaniminin  yararh
olabilecegdini distUndurmustar.

Tesekkiir

Calismaya katilan tim gondillilere katilimlarindan
dolayi tesekkir ederiz.

Finansal Kaynak

Bu makale ile ilgili herhangi bir
kaynaktan yararlaniimamistir.

finansal

ek hastalgi
olarak anlaml dlzeyde yuksek izlenmistir.

Cikar gatigsmasi: Bu makale ile ilgili herhangi bir
cikar catismasi bulunmamaktadir.

olmayan bireylerden istatistiksel
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Transflizyon bagiml talasemi olgularinda karaciger demirini 6ngérmede serum
ferritin dlizeyi mi, T2 sekansli manyetik rezonans goruntilleme mi daha etkin?

Is serum ferritin level or T2-sequence magnetic resonance imaging more effective in
predicting liver iron in transfusion-dependent thalassemia cases?
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Amag: Transflizyon bagiml talasemi hastalarinda asiri demir yliklenmesi, surekli selasyon tedavisi ve
demir dizeyi izlemini gerektiren bir durumdur. Serum ferritin diizeyinin tayini, demir ylUkini takip
etmek igin basit bir yontem olarak kabul edilmektedir. Bununla birlikte, karaciger demir dizeyi

tayininde manyetik rezonans goéruntileme (MRG) gibi yontemlerin daha kesin oldugunu
vurgulamaktadir.

Gereg ve Yontem: Talasemide demir yikiunin anlagiimasina katkida bulunmak amaciyla, kék hicre
transfizyonuna hazirlk amaciyla karaciger biyopsisi yapilan 14 transfizyon badimh talasemi
hastasinin karaciger demir dizeyi sonuglarini karaciger T2 MRG ve serum ferritin sonuglari ile
karsilastirildi.

Bulgular: Serum ferritin degeri ortalamasi 2488,43+1520,18 mg/L idi. T2*MRG sonuglarina gore
karaciger demir yuku degerlendirildiginde sekiz hastada hafif diizey, bes hastada orta duzey, bir
hastada ileri dizey demir birikimi saptandi. Modifiye Scheuer siniflamasina gére biyopsilerde demir
duzeyi iki hastada derece 1; yedi hastada derece 2; U¢ hastada derece 3 ve iki hastada derece 4
olarak degerlendirildi. Ferritin dlzeyi arttikga karaciger demir biyopsi skoru da istatistiksel anlamli
olarak artmaktaydi (r=0,544 ve p=0,044). Karaciger T2 MRG duizeyi ile karaciger demir biyopsi skoru
arasinda ise istatistiksel olarak anlamh ve ters yonlu korelasyon mevcuttu (r=-0,724 ve p=0,003).
Karaciger biyopsi demir skoruna gdre demir dizeyini ayirt etmede ferritin dizeyi istatistiksel olarak
anlamli bulunmazken (p=0,096); T2*MRG d&lgtimlerine iliskin ROC egrisi altinda kalan alan istatistiksel
olarak anlamli bulundu (AUC=0,967; 95% CI: 0,880-1,000 ve p=0,005).

Sonug: Calismamizda serum ferritin ve T2 MRG sonugclarinin karaciger biyopsisi demir dizeyi ile
korele oldugunu saptadik. Ancak ferritin dizeyinin karaciger biyopsisi demir dlizeyini géstermede
sensitivite ve spesifitesinin dusuk oldugu, T2 MRG ise sensitivite ve spesifitesinin yiksek oldugunu
saptadik.

Anahtar Soézciukler: Talasemi major, karaciger demir duzeyi, serum ferritin, T2 manyetik rezonans
gorintileme.
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ABSTRACT

Aim: lIron overload in transfusion-dependent thalassemia patients is a condition that requires
continuous chelation therapy and monitoring. Determination of serum ferritin level is considered a
simple method to monitor body iron load; however, it highlights that other methods of liver iron level
determination, such as magnetic resonance imaging (MRI), are more precise.

Materials and Methods: In order to contribute to understanding of liver iron load in thalassemia, liver
iron level results of 14 transfusion-dependent thalassemia patients who underwent liver biopsy in
preparation for stem cell transfusion were compared with liver T2 MRI and serum ferritin results.

Results: The mean serum Ferritin value was 2488.43+1520.18 mg/L. When liver iron load was
evaluated according to T2*MRI results, mild iron accumulation was found in eight patients, moderate
level in five patients, and advanced iron accumulation in a patient. According to the modified Scheuer
classification, iron level in biopsies was grade 1 in two patients; grade 2 in seven patients; It was grade
3 in three patients and grade 4 in two patients. As the ferritin level increased, the liver iron biopsy
score also increased statistically significantly (r=0.544 and p=0.044). There was a statistically
significant and inverse correlation between liver T2*MRI level and liver iron biopsy score (r=-0.724 and
p=0.003). Ferritin level was not found statistically significant in differentiating iron level according to
liver biopsy iron score (p=0.096). The area under the ROC curve for T2*MRI measurements was
statistically significant (AUC=0.967; 95% CI: 0.880-1,000 and p=0.005).

Conclusion: In our study, we found that serum ferritin and T2 MRI results were correlated with liver
biopsy iron levels. However, we found that the sensitivity and specificity of ferritin level in liver biopsy
to show iron level was low, and the sensitivity and specificity of T2 MRI was high.

Keywords: Thalassemia major, liver iron level, serum ferritin, T2 magnetic resonance imaging.

GiRiS

Transflizyon bagimh talasemi, (Talasemi major)
erken yasta baslanan selat tedavileri sonrasi
olumcil bir hastaliktan kronik bir hastaliga
doénlismustir. Erken yillarda kardiak nedenlerden
dolayr talasemi major hastalarinin yaklasik
%50’si geng yasta kaybedilirken (1); miyokardiyal
siderozisin degerlendiriimesi ile birlikte kardiyak
fonksiyonlarin takibi sonrasi, talasemi maj6r
hastalarinin yasam beklentisi ve yasam kalitesi
onemli Olgude iyilesmistir (2). Talasemi major
hastalarinin tedavisinde kardiyak 6lumler buyuk
bir sorun olarak devam etse de, artan yasam
beklentisi sonucunda demir kaynakli karaciger
toksisitesi nedeniyle artan sayida o6lim de
g6zlenmektedir (3). Son dénemlerde, CORDELIA
gibi cahsmalar, talasemi major hastalarinda,
karaciger ve kalbin asin demir  yuki
degerlendirmesinde birbirinden ayri ve bagimsiz
parametreler olmadidini da goéstermistir (4).
Serum ferritin diizeyi, primer hemokromatozisli
hastalarda demir yukini takip etmek igin yaygin
olarak kullanilan basit bir ydntem olarak kabul
edilmektedir. Serum ferritini ekonomik ve demir
diizeyini belirlemek igin en pratik test olmasina
ragmen, toplam vicut demirinin en iyi belirteci
degildir (5). Enfeksiyon, inflamasyon ve karaciger
hastaligi varliginda serum ferritini yukselir. Bu
nedenle, talasemi major hastalarinda ferritin
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dlzeyinin demir yukdnu gdstermede yeterli
olmadigi, karacigerde dogrudan demir dlgcimu ve
T2 sekanshh manyetik rezonans gdéruntileme
(T2*MRG) gibi diger ydntemlerin daha kesin
oldugunu vurgulanmaktadir (5).

Ozellikle son yillarda karaciger demir yuki
prevalansinda bir artis saptanmaktadir. Bu artigin
sebebi, ilk yillarda miyokardiyal demir yukiine
odaklaniimasi nedeniyle karaciger demir yukinun
ihmal edilmesi ve yeterli selasyonun yapilmamasi
ile aciklanmaktadir (6). Bu yaklagim sonucunda
ise, kardiyak mortalitenin artik 6nde gelen faktor
olmadigi ve karaciger komplikasyonlarinin
insidansinin arttidi bildirilmektedir (7).

Ayrica son yillarda hematopoietik kdk hiicre nakli
transfizyon bagimli  talasemi  hastalarinin
tedavisinde bir dénim noktasi olusturarak,
hastalara yagsam boyu stren bir hastaliktan kuir
elde etme sansi sunmustur (8). Calismamizda
2019 yilindan itibaren hastanemizde talasemi
major tanisi ile takip edilen ve hematopoietik kdk
hicre transplantasyonu planlanan hastalarda
yapilan  karaciger biyopsilerinde talasemili
hastalarin ferritin diizeyi, T2*MRG demir dizeyi
ve karaciger biyopsilerinde saptanan demir yik
ve fibrozis derecesini karsilastirmayi, bdylece
daha az invaziv bir sekilde hastalarda karaciger
demir ylkini ©6ngorip ©ngdremeyecegimizi
degerlendirdik.
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GEREG ve YONTEM

Transfizyon bagimh  talasemi  olgularinda
karacigerde izlenen demir yikinin anlasiimasina
katki saglamak amaciyla hastanemizde takibi
yapilan ve karaciger tru-cut biyopsisi olan 14
talasemi majér hastasi calismaya dahil edildi.
Hastalarin hepsine hematopoietik kok hicre nakli
planlanmis ve Pesaro risk  siniflamasi
hesaplanabilmesi icin karaciger tru-cut biyopsisi
yapiimisti (9). Karaciger tru-cut biyopsi materyali
oncelikle hematoksilen-eozin boyali preparat ile
degerlendirildi. Demir yukinu degerlendirmek igin
Prusya mavisi histokimyasal boyama ydntemi;
fibrozis derecesini belirlemek icin  Masson
Trikrom histokimyasal boyama yéntemi kullanildi.
Karaciger biyopsisinde demir yukli Modifiye
Scheuer (10) derecelendirme sistemine goére,
fibrozis derecelendirmesi Modifiye ishak (11)
derecelendirme sistemine goére gastrointestinal
sistem konusunda deneyimli tek bir patolog
tarafindan degerlendirildi. TUm hastalarin Hepatit
B, Hepatit C ve HIV enfeksiyonlari igin serolojik
taramalari yapilmis olup, higbirisinde pozitif bir
serolojik test saptanmamistir.

Hastalarda kardiyak ve karaciger T2*MRG 1.5
tesla MRI Signa HDxt tarayici (GE Healthcare,
Milwaukee, Wisconsin, ABD) ile vyapildi.
Miyokardiyal T2*MRG'yi degerlendirmek igin tek
bir kisa eksenli orta ventrikller kesit alindi.
Miyokard T2*MRG >20 milisaniye (ms) normal
olarak alindi. 10 ile 20 ms arasindaki T2*MRG
hafif-orta ve 10 ms>T2*MRG agir kardiyak demir
yukl olarak kabul edildi. Karaciger T2*MRG'yi
o6lcmek icin karacigerden tek bir enine kesit
alindi. Talasemi moduli (Cardiovaskiler Imaging
Solution, London, UK) ile analiz yapild.
Karaciger T2*MRG>6.3 ms normal kabul edildi.
2,7-6,3 ms arasl ve 1.4-2.7 ms arasi sirasiyla
hafif ve orta olarak kabul edildi. T2*MRG degeri
<1.4 ms olan olgular ise agir hepatik demir
yuklenmesi olarak kabul edildi.

Ayrica karaciger biyopsisi yapildigi gin 6lgimu
yapilan serum ferritin duzeyleri hastane bilgi
sisteminden kaydedildi.

istatistiksel Analiz: Verilerin analizi IBM SPSS
Statistics 25.0 (IBM Corporation, Armonk, NY,
US) paket programinda yapildi. Sirekli sayisal
degiskenlerin dagiliminin normale yakin dagilip
dagiimadigi  Shapiro Wilk testiyle incelendi.
Tanimlayici istatistikler surekli sayisal
degiskenler igin ortalama + standart sapma veya
medyan (minimum - maksimum) bi¢iminde ifade
edilirken, kategorik degiskenler olgu sayisi ve (%)
seklinde gésterildi. Gruplar arasinda ortalamalar
yonunden farkin 6nemliligi Student’'s t testi ile
parametrik  test istatistigi = varsayimlarinin
saglanmadigr  surekli  sayisal degiskenler
yonlinden farklarin énemliligi ise Mann Whitney U
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testi ile incelendi. Kategorik veriler Fisher'in kesin
sonuglu olasilik testiyle degerlendirildi. Yas,
ferritin ve MRG olgimleri ile biyopsi skorlari
arasinda istatistiksel olarak anlamli korelasyon
olup olmadigi Spearman’in sira sayilari
korelasyon testi kullanilarak incelendi. Karaciger
biyopsi skoru 1-2 olan grup ile 3-4 olan grubu
ayirt etmede ferritin ve MRG dlgiimlerinin
belirleyici olup olmadidi ROC analizi ile
arastinldi. ROC egrisi altinda kalan alanlarin
6nemli bulunmasi durumunda Jouden indeks
kullanilarak duyarliik ve segicilik duzeyleri
toplaminin maksimuma ulastigi deger en iyi
kesim noktasi olarak belirlendi. Ardindan en iyi
kesim noktalarindaki duyarllik, segicilik, pozitif ve
negatif tahmini degerler ile tanisal dogruluk
oranlari tespit edildi. p<0,05 igin sonuglar
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen 14 hastanin dokuz tanesi
kadin, bes tanesi erkekti. Ortalama vyaslari
11,146,2 (Dagilim:4-30) olarak hesaplandi.
Hastalarin sadece bir tanesi 18 yas Ustlydu,
ancak takipleri cocuk hematoloji klinigi tarafindan
yapillmakta oldugu igin calismaya dahil edildi.

Serum ferritin degeri ortalamasi
2488,43+1520,18 (Dagihm: 364-4773 pg/L) idi.
Tim hastalar demir gselasyonu tedavisi

almaktaydi. MRG sonugclarina gére 14 hastanin
12'sinde kardiak demir yuUkd normal olarak
Olculdl. Sadece bir hastada ileri diizey kardiak
demir birikimi saptandi. Bir hastada ise kardiak
MRG bulgulari yeterli olmadidi i¢in degerlendirme
disi birakildi (Tablo-1). T2*MRG sonuglarina gore
karaciger demir yuki degerlendirildijinde sekiz
hastada hafif diizey, bes hastada orta diizey, bir
hastada ileri dizey demir birikimi saptandi.
Modifiye Scheuer siniflamasina gére biyopsilerde
demir dizeyi iki hastada derece 1, yedi hastada
derece 2, U¢ hastada derece 3 ve iki hastada
derece 4 olarak degerlendirildi (Sekil-1). Modifiye
Ishak skorlamasina goére karaciger biyopsilerinin
fibrozis dereceleri (¢ hastada derece 0, bes
hastada derece 1, U¢ hastada derece 2, iki
hastada derece 3 ve bir hastada derece 4 olarak
saptanmistir (Tablo-1).

Yas ve kalp T2*MRG Oolgumleri ile karaciger
demir biyopsi skorlari arasinda istatistiksel olarak
anlamli korelasyon gorilmedi (p>0,05). Ferritin
diizeyi arttikga karaciger demir biyopsi skoru da
istatistiksel anlamli olarak artmaktaydi (r=0,544
ve p=0,044). Karaciger T2*MRG dulzeyi ile
karaciger demir biyopsi skoru arasinda ise
istatistiksel olarak anlamli ve ters yonlu
korelasyon mevcuttu (r=-0,724 ve p=0,003).
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ven cevresinde daha yodun olmak Uzere

hepatositler icerisinde kahverengi, kaba
granuler pigment birikimi (A: H&E 20X);
Histokimyasal olarak Prusya Mavisi 6zel
boyasinda mavi renkli pigment seklinde
izlenen demir birikimi go6rtilmektedir (B:
Prusya Mavisi 20X).

Yas, ferritin ve MRG olgimleri ile fibrozis skorlari
arasinda ise istatistiksel olarak anlamh herhangi
bir korelasyon gorilmedi (p>0,05) (Tablo-2).

Karaciger demir biyopsi skorlari yéniinden olgular
Skor 1-2 ve Skor 3-4 olarak ikiye ayrilarak
karsilastirmalar yapilmistir. Buna goére karaciger
demir biyopsi skoru 1-2 olan grup ile 3-4 olan
grup arasinda siraslyla; yas, cinsiyet, ferritin ve

karsin karaciger demir biyopsi skoru 1-2 olan
gruba goére 3-4 olan grubun karaciger T2*MRG
dizeyi istatistiksel anlamh olarak daha digikti
(p=0,004) (Sekil-1). Ote yandan karaciger demir
biyopsi skoru 1-2 olan gruba gére 3-4 olan grupta
orta ileri derecede karaciger T2*MRG bulgusu
olanlarin orani daha ylksek olmasina ragmen
s6z konusu fark istatistiksel olarak anlamli degildi
(p=0,091) (Tablo-3).

Karaciger biyopsi demir skoruna gére olgulari
ayirt etmede ferritin dlgtimlerine iliskin ROC egrisi
altinda kalan alan istatistiksel olarak anlamli
bulunmadi (p=0,096). Buna karsin eg@ri altinda
kalan alanin %95 given araligi 0.50 degerini
icermedigi icin Jouden indeks kullanilarak
ferritine iliskin optimal kesim noktasi arayisina
girisildiginde en iyi kesim noktasinin 1481,5
oldugu gorildi. Bu noktada ferritinin duyarliligi
%100, segciciligi %55,6 olup pozitif ve negatif
tahmini degerler sirasiyla; %55,6 ve %2100 idi.
Tanisal dog@ruluk orani ise %71,2 olarak saptandi
(Tablo-4). Ancak, s6z konusu kesim noktasinin
karaciger biyopsi demir skoru 1-2 olan grup ile 3-

kalp T2*MRG dlzeyleri agisindan istatistiksel 4.. ?Ilan" g.rubu_oaoyérét etmede yeterli olmadig
olarak anlamh fark gorilmedi (p>0,05). Buna goriimustir (p=0.086).
Tablo-1. Olgularin demografik ve klinik 6zellikleri.
n=14
Yas (yil) 11,116,2
Yas arahgi (yil) 5-30
Cinsiyet
Erkek 5 (%35,7)
Kadin 9 (%64,3)
Ferritin 2488,43+1520,18
Ferritin diizeyi
0-1000 3 (%21,4)
1001-2000 3 (%21,4)
2001-3000 2 (%14,3)
3001-4000 2 (%14,3)
>4000 4 (%28,6)
Karaciger T2*MRG (msn) 5,05+2,56
Karaciger T2*MRG siniflama
Hafif 8 (%57,1)
Orta 5 (%35,7)
ileri 1 (%7,1)
Kalp T2*MRG (msn) 37,27+16,38
ileri derece Kalp T2*MRG 1 (%7,1)
Karaciger biyopsisi demir derecesi
1 2 (%14,3)
2 7 (%50,0)
3 3 (%21,4)
4 2 (%14,3)
Karaciger biyopsisi fibrozis derecesi
0 3 (%21,4)
1 5 (%35,7)
2 3 (%21,4)
3 2 (%14,3)
4 1 (%7,1)
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Tablo-2. Yas, ferritin ve MRG dlclmleri ile karaciger biyopsisi demir ve fibrozis dereceleri arasindaki korelasyon
katsayilari ve 6nemlilik dizeyleri.

Yas

Korelasyon katsayisi -0,117 -0,162
p-degeri 0,955 0,580
Ferritin

Korelasyon katsayisi 0,544 0,209
p-degeri t 0,044 0,473
Kc T2*MRG

Korelasyon katsayisi -0,724 -0,034
p-degeri t 0,003 0,908
Kalp T2*MRG

Korelasyon katsayisi 0,102 0,091
p-degeri 0,740 0,767

1 Spearman’in sira sayilari korelasyon testi.

Tablo-3. Karaciger biyopsisi demir skoruna gore olgularin demografik ve klinik 6zellikleri.

Skor 1-2 (n=9) Skor 3-4 (n=5) p-degeri
Yas (yil) 12 (5-30) 10 (7-12) 0,699t
Cinsiyet 0,266%
Erkek 2 (%22,2) 3 (%60,0)
Kadin 7 (%77,8) 2 (%40,0)
Ferritin 2015,44+1511,51 3339,80+1237,66 0,1229
Kc T2*MRG (msn) 6,38+2,05 2,66+1,34 0,0049]
Kc T2*MRG siniflama 0,091%
Hafif 7 (%77,8) 1 (%20,0)
Orta-ileri 2 (%22,2) 4 (%80,0)
Kalp T2*MRG (msn) 34,37+8,40 41,90+25,26 0,550

1 Mann Whitney U testi, T Fisher'in kesin sonuglu olasilik testi, § Student’s t testi.

Tablo-4. Karaciger biyopsisi demir skoruna gore olgulari ayirt etmede ferritin ve MRG 6lgiimlerine ait ROC analizi
sonuglar ve tanisal performans gostergeleri.

Egri altinda kalan alan 0,778 0,967 0,650
%95 Giiven Aralhigi 0,527-1,000 0,880-1,000 0,260-1,000
p-degeri 0,096 0,005 0,380
En iyi kesim noktasi - <3,05 -
Duyarhlik - %80,0 -
Segicilik - %100,0 -
Pozitif tahmini deger - %72100,0 -
Negatif tahmini deger - %290,0 -
Dogruluk - %92,9 -
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Karaciger biyopsi demir skoruna goére olgulari
ayirt etmede karaciger T2*MRG ol¢Umlerine
iliskin ROC egrisi altinda kalan alan istatistiksel
olarak anlamh bulundu (AUC=0,967; 95% CI:
0,880-1,000 ve p=0,005). Karaciger demir skoru
1-2 olan grup ile 3-4 olan grubu ayirt etmede
karaciger T2*MRG d&lgumlerine ait en iyi kesim
noktasi 3,05 olarak tespit edildi. Karaciger
T2*MRG’nin  bu noktadaki duyarliigi %80,
segiciligi %100 olup pozitif ve negatif tahmini
degerler sirasiyla; %100 ve %90 idi. Tanisal
dogruluk orani ise %92,9 olarak saptandi (Tablo-
4).

Karaciger biyopsi demir skoruna goére olgulari
ayirt etmede kalp T2*MRG Oolglmlerine iligkin
ROC egrisi altinda kalan alan da istatistiksel
olarak anlamh bulunmadi (p=0,380).

TARTISMA

Talasemi majorlu olgularda prognoz, yeni selatér
ajanlarin  kullanimi ve artan kan guvenligi
onlemleri ile birlikte oldukga iyi seyretmektedir.
Klinik olarak uygun olgularda hematopoetik kok
hlcre transplantasyonu hastalikta kir elde etme
olasihdini ortaya cikarmistir. Olgularda klinik
semptomlar ortaya c¢ikmadan o&nce noninvaziv
yontemler ile organ demir ylkinin &éngoérulip
tedavi semasinin organ demir yukine goére
belirlenmesi talasemi majorlu olgularin sag
kalimini dramatik olarak artirmistir (12). 2003
yilindan itibaren karaciger ve kalp MRG talasemi
major hastalarinin yillik takip planlarina alindiktan
sonra kardiyak olimlerde keskin bir sekilde
disls gézlenmistir (13).

Talasemi major olgularinda hemoglobin degerinin
9 gr/dl’nin altna  dismeyecek  siklikta
transflizyon yapilmasi gerekmektedir (14). Ancak
bu siklikta yapilan kan transflzyonlari kalp ve
karaciger basta olmak Uzere organlarda demir
birikimlerine neden olabilmektedir. Bu nedenle
dizenli ve etkin bir selasyon tedavisi yani sira

organlarin  demir birikimi agisindan takibi
o6nemlidir. Organlarda demir asiri  birikimi
gerceklestikten  sonra  depolanan  demirin

uzaklastirimasi yavas ve yetersiz olmaktadir.
Metabolizma igerisinde asiri  demir yUkd,
hicrelerin lipit membranlarina, organellerine ve
DNA'ya zarar veren, hatta hicre oOlimine ve
fibrozise neden olan zararli serbest radikallerin
Uretilmesinde oldukcga reaktif rol almaktadir (15).
Bu nedenle talasemi majoér olgularinda toplam
vicut demir durumunun etkin bir sekilde
izlenmesi esastir. Vicut demir yikind takip igin
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kullanilan parametrelerden bir tanesi serum
ferritinidir. Hastalarda serum ferritinini dutzenli
araliklarla takip etmek vicut demir yukinin
egilimini godsterecektir. Son dénemlerde, T2*
MRG’nin kalp ve karaciger demir yikind
noninvaziv ve serum ferritininden daha hassas bir
sekilde  gosterdigi  arastirmalarda  ortaya
konmustur (16, 17). Vicut demir yUkind en
dogru gobsteren parametre ise karaciger demir
yukuaddar.

Calismamizda serum ferritin dizeyi arttikga
karaciger demir biyopsi skorunun da istatistiksel
olarak anlamh artisini (r=0,544 ve p=0,044) ve
karaciger T2*MRG dizeyinin milisaniye olarak
uzadikga karaciger demir biyopsi skorunun
istatistiksel olarak anlaml bir digsts gdsterdigini
saptadik (r=-0,724 ve p=0,003). Ancak karaciger
biyopsisinde demir ylikini 6ngérmede serum
ferritin  dizeyinin yeterli olmadigi, T2*MRG
yénteminin ise istatistiksel olarak daha spesifik ve
sensitif oldugunu gosterdik (p=0,086, p<0,005,
sirasiyla). Perifanis ve arkadaslarinin yaptigi
calismada da serum ferritin diizeyi ve karaciger
T2 MRG sonuglarinin  korele olduklarini
bulmuslardir (p=0.0001) (18). Ayrica yaslar 8-40
arasinda degisen 20 Kibris kokenli transflizyon
bagimli talasemi olgusunda yapilan galismada
serum ferritin dizeyi ile karaciger T2*MRG
arasinda bir korelasyon saptanmistir (r - 0.63,
p<0,005) (19). Calismamizda ise ferritin
dlzeyinin karaciger biyopsisi demir duzeyini
gOstermede guvenilir olmadigini gdstermis olduk.
Bilindigi Uzere ferritin akut faz reaktani olmasi
nedeniyle farkli patolojiler sonucunda da
serumda yukselebilmekte ve demir yukuinu
ongdrmede yaniltici sonuglara neden
olabilmektedir. Ancak serum ferritini birgok
hastanede kolay ulagilabilir olmasi nedeniyle
transflzyon bagdimli  talasemi hastalarinin
takibinde halen ©6nemli bir yer tutmaktadir.
Ozellikle olgularin takipleri sirasinda serum
ferritin dizeyi 1500 mg/L olan olgularda karaciger
demir yUki acgisindan en az bir kere T2*MRG
yapilmasi Onerilmektedir (20). Bu nedenle
transflizyon bagimli talasemi olgularinda ayda bir
kez serum ferritini takibi ve yilda bir kez de
T2*MRG ile kalp ve karaciger demir ylkuinin
takibi 6nerilmektedir.

Son yillarda karaciger demir yukind 6ngérmek
icin karaciger biyopsisi son derece nadir
durumlarda yapilmaktadir. Karaciger biyopsisi
gibi invaziv bir islem yerine, serum ferritin dizeyi
gibi daha az invaziv ve MRG gibi noninvaziv
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yontemler kalp, karaciger, pankreas, hipofiz bezi
ve diger organlardaki demir birikimini éngérmek
icin  kullaniimaya baslanmistir. Bu ylzden
karaciger biyopsisi yapilmis olgulara ulasmak
guglesmistir. Calismamizin da en o6nemli
kisitlayicisi az hasta sayisina sahip olmasidir.
Ayrica hasta sayimizin az olmasi hasta
grubumuzu erigskin ve ¢ocuk olarak iki ayrn
kategoride degerlendirmemizi de engellemistir.

Sonug olarak; serum ferritin dizeyi her ne kadar
birgok hastanede kolaylikla uygulanabilir bir
yontem olsa da, calismamizda karaciger demir
yukunl 6éngérmede yeterli olmadigi saptanmistir.
MRG géruntilemenin ise karaciger biyopsisi
yerine kullanilabilecek guvenilir bir ydntem
oldugu calismamizda da gérilmustur.

Cikar catigsmasi: Yazarlar herhangi bir ¢ikar
catismasi olmadigini bildirirler.
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ARFI elastography for differentiating malignant and benign thyroid nodules

Malign ve benign tiroid nodtillerinin ayriminda ARFI elastografi
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ABSTRACT

Aim: To examine the diagnostic performance of virtual touch tissue quantification (VTQ) mode of
Acoustic Radiation Force Impulse (ARFI) elastography imaging in differentiating benign and malignant
thyroid nodules.

Materials and Methods: Two hundred four solid and mostly solid nodules >5mm were prospectively
evaluated with ultrasonography, VTQ mode of ARFI elastography, fine needle aspiration biopsy, and
when indicated with tissue pathology. Three shear-wave velocities (SWV) measurements were done in
196 nodules. The SWV ratio for each nodule was calculated as the mean value of the SWV of the
nodule divided by the mean value of the adjacent parenchyma. The diagnostic performance of SWV
value and SWV-ratio were assessed by a receiver-operating characteristic (ROC) curve analysis.

Results: The mean SWYV value in the normal parenchyma, in benign and malign thyroid nodules, were
2.13+0.44 m/s, 2.06£0.80 m/s, and 2.06+0.88 m/s respectively. The SWV-ratios were 0.97+0.37 for
benign thyroid nodules and 1.02+0.40 for malignant thyroid nodules. There was no significant
difference between benign and malign nodules in terms of mean SWV values (t=0.008) (P=0.994) or
SWV-ratios (t =0.596; P=0.527). No cut-off point was found to predict malignancy. In subgroup
analysis, AUCs for the SWV and SWV-ratio were significantly different-between nodules <10 mm and
those 210 mm, but not with any other two groups (all P>0.05) (Table-2). The cutoff points for the
differential diagnosis were 2.59 m/s for SWV and 1.0 for SWV- ratio respectively for nodules <10 mm.

Conclusion: VTQ mode of ARFI imaging does not have a good diagnostic performance for detecting
malignancy and cannot contribute to reducing unnecessary thyroid biopsies.

Keywords: Thyroid, ultrasonography, elastography.

0z
Amacg: Malign ve benign tiroid nodiillerini ayird etmede “Acoustic Radiation Force Impulse” (ARFI)
elastografinin “virtual touch tissue elastografi” (VTE) modunun tanisal performansini degerlendirmek

Gerec ve Yontem: Capi > 5 mm olan iki yiz dért adet solid ve agirlikli solid nodiil prospektif olarak
ultrasonografi, ARFI elastografinin VTQ modu, ince igne aspirasyon biyopsisi ve endike oldugunda
doku patolojisi ile degerlendirildi.
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Yiiz doksan alti nodiilde lic makaslama dalgasi hizi (shear wave velocity-SWYV) él¢timii yapildi. Her bir
nodiil igin SWV orani, nodiiliin SWV'sinin ortalama dederinin komsu parankimin ortalama degerine
béliinmesiyle hesaplandi. SWV dedgeri ve SWV oraninin tanisal performansi, ROC analizi ile

degerlendirildi.

Bulgular: Benign ve malign tiroid nodlillerinde normal parankimdeki ortalama SWV degeri sirasiyla
2,13+0,44 m/s, 2,06+£0,80 m/s ve 2,06+0,88 m/s idi. SWYV oranlari benign tiroid nodiilleri icin 0.97+0.37
ve malign tiroid nodiilleri igin 1.02+0.40 idi. Ortalama SWYV dederleri (t=0,008) (P=0,994) veya SWV
oranlari (t=0,596; P=0,527) acisindan benign ve malign nodiiller arasinda anlamli fark yoktu.
Maligniteyi éngbérmek igin herhangi bir cut-off noktasi bulunmadi. Alt grup analizinde, SWV ve SWV
orani igin AUC'ler, <10 mm ve 210 mm nodliller arasinda énemli 6lgiide farkliydi. Bunun diginda
herhangi iki grup arasinda anlamli fark saptanmadi (timd P>0.05). SWV ve SWYV orani igin en iyi cut-
off noktalari, <10 mm nodiiller igin sirasiyla SWV igin 2.59 m/s ve SWV orani igin 1.0 idi.

Sonug: ARFI gériintilemenin VTQ modu, maligniteyi saptamak igin iyi bir tanisal performansa sahip
degildir ve gereksiz tiroid biyopsilerinin azaltiimasina katkida bulunamaz.

Anahtar Sézciikler: Tiroid, ultrasonografi, elastografi.

INTRODUCTION

Although thyroid nodules are frequent and
detected in 19-67% of the population on high-
resolution ultrasound (US), only 5-15% are
malignant. Routine use of neck ultrasonography
has resulted in an increased number of fine-
needle aspiration biopsies (FNAB) and
thyroidectomies. It is, therefore crucial to
distinguish suspicious nodules from benign
nodules to avoid unnecessary surgery (1-3).
Even though several suspicious ultrasound
features predicting thyroid nodule malignancy
were described, the overall diagnostic
performance of US is low. Its sensitivity and
specificity range between 38.8 to 91.7% and 53
to 96.6% respectively (1). FNAB is the standard
and most accurate tool to differentiate malignant
nodules (4). However inadequate results can be
observed in 10-20% of specimens in US-guided
FNABs (5, 6). Moreover false negative and false
positive rates are up to 5% and 57%
respectively. New methods are required for
differentiating benign and malignant nodules.

Ultrasound  elastography  (USE)  imaging
evaluates tissue stiffnress and is used to
assess malignancy since hard consistency on
palpation is a classical feature of malignant
thyroid nodules. In conventional or real-time
elastography (RTE), tissue stiffness can be
measured qualitatively or semi-quantitatively. It
depends on the measurement of the tissue
distortion by an external pressure that is
produced by manual compression. Operator
dependency, poor reproducibility, and qualitative
results are the limitations of conventional
elastography (7-8).
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Virtual touch imaging (VTI) and virtual touch
tissue quantification (VTQ) are two modes of
acoustic radiation force-based elasticity imaging,
where high-intensity  short-duration acoustic
pulses are utilized for mechanical excitation of
the tissue. The VTI mode displays the localized
tissue displacement as a gray-scale image.
Localized tissue displacement generates shear
waves which are perpendicular to the acoustic
radiation waves. With the VTQ mode, the time to
peak displacement (shear wave velocity-SWV)
within a sampling box positioned on a two-
dimensional B mode image (the region of
interest; “ROI”) is measured and is expressed in
m/s. Shear wave propagation speed is faster in
stiffer tissues (4, 6, 9-11). Firmness on palpation
is considered a feature of malignant thyroid
nodules. It has been hypothesized that the VTQ
mode of ARFI imaging may help predict which
thyroid nodules are cancerous and thereby
reduce the number of unnecessary biopsies and
surgery (4-7, 12 -14).

We aimed to examine the diagnostic
performance of VTQ mode of ARFI imaging in
the evaluation of thyroid nodules and to
determine a cutoff value for differentiating
malignant nodules.

MATERIALS and METHODS

This prospective study was designed and
conducted in accordance with the ethical
guidelines of the Helsinki Declaration and
approved by the institutional review board
(Decision number of the ethics committee: 13-
1.1/6). All patients were informed of the details
and gave written informed consent. The study
was performed in two referral centers: Balikesir
University, Department of Radiology in Balikesir
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(center 1) and Ege University Department of
Radiology in Izmir (center 2). The study period
was from March 2013 to April 2016.

Conventional US examination of the thyroid gland
was performed in all patients by one of two
radiologists with 5 and 25 years of experience in
thyroid ultrasonography. Patients with at least
one solid or partially cystic (less than 50% cystic
component) thyroid nodule >5 mm in diameter
referred for US-guided FNAB were enrolled in the
study. Patients with predominantly cystic
nodules, nodules with eggshell calcifications and
previous interventions such as ablation or biopsy
performed during the last 6 months, were
excluded.

For the patients with multiple nodules, the most
suspicious nodule or nodules (up to two) for
malignancy on conventional US examination or
the one with the largest diameter was selected
for analysis.

The standard of a reference method for the final
diagnosis of a benign or malignant thyroid nodule
was histology results or benign cytology with at
least 6 months follow-up US. FNAB was done
after thyroid USE on the same day. Indications
for referral to surgery were compressive
symptoms, nondiagnostic or indeterminate
results in 2 FNABs, malignancy or suspicious
malignancy on FNAB, or the preferences of the
patients. Cytological  and/or  postsurgical
histopathological results were obtained within the
study period.

The one-to-one matching of histopathological
diagnoses with the corresponding nodules on US
examinations was performed according to
distinctive features such as laterality and
dimension.

Nodules were established as benign when the
nodule cytology was benign and did not show
more than 20% increase in size during follow-up
for at least 6 months or histological analysis of
the surgical specimen was benign. Patients with
suspicious or malign cytology were included if
thyroidectomy was performed and the diagnosis
of malignancy was confirmed with histological
evaluation of the specimen. Patients with
nondiagnostic biopsy results were referred to re-
aspiration after a 3-months waiting period and
were included in the study if a final diagnosis
could be achieved during the study period. Nine
patients with indeterminate or non-diagnostic
cytology result by FNAB without repeated FNAB,
and 9 patients with suspicious or malignant
cytology by FNAB without histopathologic
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confirmation and 14 patients with benign cytology
by FNAB but without follow up, 6 patients without
FNAB results, 1 patients with repeated biopsy but
nondiagnostic results, 2 patient with repeated
biopsy but unavailable biopsy results, 3 patients
with less than 3 SWV measurements and 3
patients who had history of thyroid surgery were
excluded.

Conventional Ultrasound

US was performed with Acuson S2000
equipment (Siemens AG, Erlangen, Germany)
and a 4-9 MHz multifrequency linear probe was
used in all examinations. The thyroid nodules
were evaluated for number, location, size,
absence of halo, echogenicity, margin smooth or
poorly marginated); calcifications (absent, macro
calcification or micro calcifications), shape (taller
than wide or not), and the presence of any cystic
component was investigated. The largest
diameter of the nodule was accepted as the
nodule size. To investigate whether the nodule
size has any effect on the diagnostic
performance of VTQ, the nodules were divided
into three subgroups according to their sizes as
Group 1: Nodules<10 mm; Group 2: Nodules
sized 10-15 mm; Group 3: Nodules =15 mm.
Echogenicity was defined as hyper-, iso- or
hypoechoic, compared with normal parenchyma
or marked hypoechoic when the nodule was as
hypoechoic as the nearby strap muscles. In
heterogeneous nodules, the nodule was
classified according to the lower echogenicity.
Nodules with a well-defined smooth margin were
accepted as benign. Nodules with micro
lobulated or spiculated borders were accepted as
poorly marginated and malignant. Micro
calcifications were defined as punctate
hyperechoic foci < 1 mm without acoustic
shadowing and ring-down artifact. In nodules with
micro and macro calcifications,  micro
calcifications were accepted for the final decision.
ARFI Imaging:

After evaluating the nodules with the
conventional US, ARFI-imaging (Virtual-Touch™-
Tissue-Quantification, Siemens-ACUSON-
S2000) was obtained by the same operator using
the same probe. USE evaluation was performed
in the longitudinal plane (to exclude the carotid
arteries) with the transducer perpendicular to the
neck with minimal scanning pressure. SWVs
within a Region-of-Interest (ROI) cursor with a
fixed dimension of 6x5 mm positioned on
conventional ultrasound images were measured.
The patients were asked not to breathe and
swallow for a few seconds. Measurement after
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deep inspiration was avoided. Three successful
measurements in the solid portions of the target
nodule were obtained. The mean SWV of each
nodule was noted. Cystic areas and macro
calcifications were not included in the ROI. After
the nodule examination, three consecutive
measurements in  healthy thyroid tissue
surrounding the target nodule were performed.
When the target nodule was surrounded by
multiple nodules and the other lobe at the same
depth had a knobby appearance, the ROI was
placed at any normal tissue. The SWV ratio for
each nodule was calculated as the mean value of
the SWYV of nodule divided by the mean value of
the adjacent parenchyma. The nodules with a
VTQ value exceeding the threshold of the
software (displayed as X.XX m/s) were excluded
from the study.

Reference Standard:

All thyroid FNABs were performed under US
guidance by a radiologist using a 21-G or 25-G
needle attached to a 10-mL syringe. Smears
were air-dried for Giemsa staining in center 1,
and fixed in 90% ethanol for Papanicolaou or
hematoxylin-eosin stains in center 2. All
cytological and histopathological examinations
were made by an experienced cytologist and a
pathologist. Four cytological diagnostic
categories were used: malignant, suspicious of
malignancy, benign or insufficient material.
Histological diagnoses were based on World
Health Organization criteria valid in the study
period.

Statistical analysis:

The statistical analysis was performed with SPSS
v. 25.0 (SPSS Inc., Chicago, IL, USA) for
Windows. Continuous variables from the study
groups were reported as mean % standard
deviation. A descriptive analysis of all variables
was performed by determining the frequency
distribution. The characteristic parameters of the
guantitative variables (mean, standard deviation,
and range) were calculated and differences were
considered statistically significant if P<.05. The
mean nodule diameter, SWV, and SWV-ratio of
benign and malign nodules were compared with
independent sample t-test. Chi-square test was
used in the evaluation of categorical data. The
diagnostic performance of SWV and SWV-ratio,
in differentiating benign from malignant nodules
were evaluated by receiver-operating
characteristic curve (ROC) analysis. Separate
ROC analyses were performed and areas under
the receiver-operating characteristic curves
(AUC) were calculated with subgroups of nodules
with different sizes.
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RESULTS

One-hundred-seventy-six patients (34 men and
142 women) with 204 nodules were included in
the study. The final diagnosis was benign in 173
nodules either by histology or FNAB and
sonographic follow-up. Among the malignant
nodules, there were 27 papillary carcinomas (7 of
them were follicular variants of papillary
carcinoma), 2 medullary carcinomas, and 2
follicular carcinomas. The patient's age ranged
from 16 to 84 years (meantSD= 51.2+12.5 yrs.).
No significant difference was found between the
ages of patients with benign (51.9£12.6 yrs.) or
malign nodules (48+11.8 yrs.).

Thirty (14.7 %) patients had a single nodule and
174 (85.3%) patients had multiple nodules.
Ninety-nine of the 204 nodules were located in
the right lobe; 90 nodules in the left lobe and 15
nodules in the isthmus of the thyroid gland.

The mean nodule size (meantSD (range)) was
21.1149.28 mm. It was similar in benign
(21.3948.85 -range 5.5-56.5 mm) and malignant
(19.55£11.45 mm -range 6-52 mm) nodules.
Basic characteristics of the 204 nodules on
grayscale ultrasonography and mean SWV and
SWV-ratios of benign and malignant nodules are
given in Table-1. The risk of malignancy was not
associated with the number of nodules, nodule
position, or shape (taller-than-wide) (P>0.05).
Absence of cystic component, presence of micro
calcifications, absence of halo, poorly-defined
margin, hypo echogenicity and marked hypo
echogenicity showed significant association with
malignancy (P<.001). Among the different
features of the US, pure solid echo structure was
the most sensitive (87.1%) and had the highest
negative predictive value (NPV) (94, 87%).
However, having an irregular margin was the
most specific (91.33%) feature with the highest
positive predictive value (PPV) (51, 61%).

Virtual Touch Tissue Quantification Analysis

The SWV value was shown as X.XX m/s in 8
nodules. They were counted as unsuccessful
measurements and were not included in the
statistical analysis. Three appropriate
measurements were done in the remaining 196
nodules. In 9 patients (12 nodules) with
multinodular goiter, nodules occupied the entire
gland and a measurement from the normal
parenchyma was not possible.

The mean SWYV value in the normal parenchyma,
in benign and malign thyroid nodules, were
2.13+£0.44 m/s, 2.06+0.80 m/s and 2.06+0.88 m/s
respectively, and the difference between benign
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and malign nodules was not significant (t=0.008)
(P=0.994) (Figures. 1-4).

The nodule to adjacent parenchyma SWV-ratio
were 0.97+0.37 for benign thyroid nodules and
1.02+0.40 for malignant thyroid nodules
respectively and the difference was not
statistically significant (t =0.596; P=0.527).

With ROC curve analyses the area under the
curve (AUC) was 0.532 (95 % CI: 0.415-0.648,
p<0.001) for SWV-ratio and 0.482 (95 % CI:
0.366-0.599, p<0.001) for mean SWYV values. In
both of the analysis, AUC values were close to

0.5 and no cut-off point was found to predict
malignancy.

In subgroup analysis, AUCs for the SWV and
SWV ratio were significantly different—between
nodules <10 mm and those =10 mm, but not with
any other two groups (all P>0.05) (Table-2). The
cutoff points for the differential diagnosis were
2.59m/s for SWV and 1.0 for SWV ratio for
nodules <10 mm. The sensitivity, specificity,
accuracy, PPV, and NPV for SWV were 71%,
90%, 0.600%, 83.3%, 81.8% respectively, and
were 86%, 80%, 0.628%, 66.7%, and 87,5%,
respectively, for SWV-ratio for nodules <10mm.

Table-1. Basic characteristics of the sonogragraphic and elastography features of the 204 thyroid nodules.

Frequency, Benign Malignant P* value
N, % Nodules (n=173), % Nodules (n=31), %
Position 0.412
Right 99 (48.5) 81 (81.8) 18 (18.2)
Left 90 (44.1) 78 (86.7) 12 (13.3)
Isthmus 15 (7.4) 14 (93.3) 1(6.7)
Nodule size 0.133
Mean+SD 21.39+11.45 19.55+8.85
Max 56.5 52
Min. 55 6
Number of the nodules 0.058
Single 30 (17.7) 22 (12.7) 8 (25.8)
Multiple 174 (85.3) 151 (87.3) 23 (74.2)
Echostructure 0.002*
Solid 126 (61.8) 99 (57.2) 27 (87.1)
Mixed solid and cystic 78 (38.2) 74 (42.8) 4(12.9)
Echogenity 0.001*
Isoechoic, hyperechoic 122 (59.8) 115 (66.5) 7 (22.6)
Hypoechoic 49 (24) 38 (22.0) 11 (35.5)
Marked hypoechoic 33(16.2) 20 (11.6) 13 (41.9)
Anteroposterior/Transvers diameter 0.122
Anteroposterior<Transvers diameter 181 (88.7) 156 (90.2) 25 (80.6)
Anteroposterior=Transvers diameter 23 (11.3) 17 (9.8) 6 (19.3)
Calcifications 0.001*
None 139 (68.1) 126 (73.4) 12 (38.7)
Micro calcifications 39 (18.6) 25 (14.4) 14 (45.2)
Isolated macro calcifications 27 (13.2) 22 (12.7) 5(16.1)

*p-value indicates comparison between benign and malignant nodules.

tData in parenthesis indicate percentages.

Table-2. Subgroup analysis for the diagnostic performance of SWV and SWYV ratio in differentiating benign from

malignant thyroid nodules.

AUC (%95 CI)

Nodules SWVv

<10mm 0.800° (95% CI : 0.575, 1.000)
10-15mm 0.545 (95% CI :0.315, 776)
215mm 0.345 (95% CI :0.213, 477)

SWV-ratio

0.814” (95% CI : 0.603, 1.000)
0.550 (95% ClI :0.308, 792 )
0.418 (95% ClI :0.273, 563

*Compared with AUC of SWV in nodules 210mm, p<0.05

*Compared with AUC of SWV-ratio in nodules = 10mm, p<0.05
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Vs= s
Depth=1.9 cm

Figure-1. VTQ image from an entirely solid benign
nodule. The nodule is isoechoic with smooth
margins and a halo. The SWV is 1.21m/s;
mean SWV was 1.43 m/s.

=273 mls
pth=1.5 cm

benign nodule. The nodule is isoechoic with
smooth margins and a halo. The SWV is
2.73 m/s; mean SWV was 2.75m/s.

's=1.71 m/s
Depth=2.5 cm

Figure-3. VTQ image in a 53-year-old man. The ROl is
placed within a hypoechoic thyroid nodule in
the right thyroid lobe measuring a velocity of
1.71 m/s; the mean SWV was 1.69 m/s.
Histology revealed follicular carcinoma.
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Figure-4. Virtual touch quantification images of a 57-
year-old woman with papillary carcinoma in
both thyroid lobes. The SWV value was
2.39m/s when the region of interest was
placed within the marked hypoechoic nodule
in the right lobe (a), and 2.20 m/s when the
region of interest was placed within the
isoechoic nodule in the left lobe (b).

DISCUSSION

In this study absence of cystic component and
halo, the presence of micro calcifications, hypo-
marked hypo echogenicity and poorly defined
margins were associated with malignancy with
varying sensitivities, specificities, NPVs, and
PPVs, but none of them had both high sensitivity
and high PPV. Among the assessed categories a
pure solid composition (87.1%), absence of a
halo (74.19%), and hypo-marked hypo
echogenicity (77.42%) had the highest sensitivity
with a fairly low PPV. The chance of being
malignant was only 21.43% in a pure solid
nodule, 23.71% in nodules without a halo, and
29.27% within hypo—marked hypo echogenic
nodules. Poorly defined margin was the feature
with the highest PPV (51.61%); however, it was
not sensitive enough to diagnose malignancy.

In contrast to earlier reports, this current study
does not confirm the usefulness of shear-wave-
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based ARFI imaging in distinguishing benign and
malignant nodules. The mean SWVs of benign
and malignant thyroid nodules and nodule-free
parenchyma were similar. The difference
between the mean SWV -ratios of benign and
malignant thyroid nodules compared with the
adjacent thyroid tissue was not statistically
significant. VTQ mode of SWE did not achieve
enough diagnostic performance in distinguishing
malignant and benign nodules.

In previous studies the diagnostic performance of
ARFI imaging shows significant heterogeneity for
sensitivity (57% to 100 %), specificity (62% to
96%), PPV (37.5% to 100%) and NPV (59.2% to
97.8%) (4-7, 13, 15). One reason for this
heterogeneity can be the relatively small sample
size of the series since small series (less than 50
patients) have low statistical power for calculating
the real diagnostic performance (16). Even when
these studies were excluded; heterogeneity in the
sensitivity and specificity persisted. A meta-
analysis by Zhan et al showed that with an
increasing number  of thyroid nodules
investigated, the sensitivity and specificity of
ARFI imaging might decrease as with RTE
imaging (9). The potential bias risk associated
with patient selection and reference standard
may be another reason for different diagnostic
performances. Most of the studies do not reflect
the normal population because of enrolling
patients who were referred for surgery and had
pathological confirmation of their nodules with
histology. The high malignancy rate in these
studies might have affected the results (6, 7, 12-
15, 17-19). The preferred method for suspicious
thyroid nodules is cytological examination after
US-guided FNAB and managing according to
cytology and US features. However, false-
positive and false-negative results of cytological
examination also might have affected the results
of the studies.

The results of the studies comparing the
diagnostic performance of conventional US with
and without ARFI imaging show discrepancy.
One study showed that sensitivity, PPV, and NPV
increase with combining SWE with B-mode US
(20). However, they used a few sonographic
features (hypo echogenicity, micro calcifications,
and intranodular vascularity) as predictors of
malignancy. It is known that the risk of
malignancy increases with an increasing number
of suspicious US features (2, 3, 21, 22). In
another study, the diagnostic performances of US
and VTQ mode of ARFI imaging added US were
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similar. The authors concluded that if the
radiologist received adequate training for ARFI
imaging and US is combined with VTQ and
virtual touch tissue imaging (VTI) modes of ARFI
imaging, PPV, and specificity of US significantly
improved (12).

Xu et al showed superior overall diagnostic
performance of ARFI imaging to conventional US
but VTQ mode of ARFI was not useful for
nodules in men, in single nodules and for nodules
sized 5-10 mm (14). In concordance with their
results, Zhang et al reported an association
between the diagnostic value of VTQ and nodule
size. It was relatively high for nodules > 20 mm
and inadequate for nodules < 10 mm in diameter
(15). But in a recent study, Zhang et al suggested
that adding ARFI imaging for nodules smaller
than 10 mm improves the number of correctly
diagnosed nodules significantly compared to
conventional US (19). With our study, ARFI was
diagnostic in distinguishing benign and malignant
nodules less than 10mm, but the diagnostic value
was insufficient in larger nodules.

In this study no cut-off value was found for SWV
predicting malignancy. The cut-off value for the
SWV ranged from 2.01 m/s to 3.74 m/s in
previous studies and there is not an agreement
on a single value (4-7, 9, 16, 18, 19, 23-26). One
factor for this variety may be the technical
limitations of ARFI imaging. If the measurement
is not reliable due to motion or breathing or the
SWV is beyond 0-9 m/s, it is displayed as “X.XX
m/s” on the screen. No consensus has been
reached on the value of X.XX m/s. The numbers
of the nodules with invalid measurements and
whether they were included in the mean value
calculation are not clear in all studies (9, 11, 12,
15, 19, 24). In some studies it is allocated to be 0
m/s, 8.4 m/s or 9 m/s with 0 m/s corresponding to
cystic portion and 8.4 m/s or 9 m/s corresponding
to solid portion. (4, 6, 9, 14, 15, 18, 25-30).
These nodules were discarded in some previous
studies as in our study (13, 17, 19, 27, 31-32). If
the nodules with invalid measurements were
included in our study and recorded as “9 m/s”,
the mean SWV value of malign nodules could
have been significantly higher than the benign
nodules. Measurement differences’ such as the
position of the ROl and the number of
measurements may affect the mean value of the
nodules and might be another reason for the
variety of cut-off values of SWV. Generally, in
large nodules, the ROI was moved randomly in
the solid portion of the nodules. Less often
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measurements were made without movement of
the probe (11, 14). The number of measurements
made in different studies ranged from 2 to 10 (4,
5). The wide range of cut of values of SWV also
shows the overlaps of the stiffness of benign and
malignant nodules.

The value of SWV-ratio in the differential
diagnosis of thyroid nodules was evaluated in a
few studies (4, 15, 25). Although different best
cut-off (Youden cut-off) points were found; high
diagnostic accuracy was reported for SWV-ratio.
Our results were not concordant with theirs. In a
study by Zhang et al, the diagnostic performance
of SWV and SWV-ratio were compared between
3 groups of nodules which were classified
according to their sizes as nodules <10 mm, 11-
20 mm, and >20 mm. The specificity and PPV of
SWV-ratio were higher than SWV in nodules
larger than 10 mm but lesser in smaller nodules
(15). With our study, a cut-off value for SWV for
predicting malignancy could be calculated for
only nodules <10 mm in size, and a sub analysis
for sensitivity and specificity in terms of nodule
size was not applicable. The better diagnostic
performance with nodules < 10 mm can be
secondary to patient selection bias. FNAB was
performed for a nodule < 10 mm, if the nodule
was highly suspicious for malignancy on B-mod
images and the rate of malignancy among these
nodules was 70%.

This study has some limitations. Although USE
could only be used as an adjunctive method to
US and could not be used as an independent test
for the diagnosis of thyroid nodules, we did not
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compare the accuracy of USE added grayscale
US to grayscale US. The malignancy rate was
higher than the normal population in our study
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CONCLUSION

Our results indicated that ARFI imaging or any B-
mode US feature does not have good diagnostic
performance to detect malignancy in a thyroid
nodule. We believe more prospective studies in a
large series and screening populations are
needed to evaluate the diagnostic accuracy of
VTQ mode of ARFI imaging and combined
different features of conventional US should be
investigated.
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Tip 2 diabetes mellitus hastalarinda sezgisel yemenin yeme tutumu ve
glisemik kontrol ile iligkisi

The relationship between intuitive eating and eating attitude and glycemic control in
patients with type 2 diabetes mellitus
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0z
Amag: Bu calisma, Tip 2 Diabetes Mellitus (T2DM) hastalarinda sezgisel yemenin yeme tutumu ve
glisemik kontrol ile iligkisini belirlemek amaciyla yapilimistir.

Gere¢ ve Yontem: Arastirmanin 6rneklemini; 18 Kasim 2019 — 12 Mart 2020 tarihleri arasinda
Endokrinoloji ve Metabolizma Hastaliklari Bilim Dali Poliklinigi’ne gelen T2DM tanili ve dahil edilme
kriterlerini kargilayan 385 birey olusturmustur. Calisma verileri; bireylerin demografik bilgilerine, saglik
bilgilerine ve biyokimyasal verilerine yénelik sorular ile Sezgisel Yeme Olgegi (IES-2) ve Yeme Tutum
Testinin (EAT-26) yer aldigi bir form kullanilarak yiz yiize gérisme yontemi ile elde edilmistir.

Bulgular: Calismaya katilan bireylerin yas ortalamasi 59,12+9,78 olup %62,6’sl kadindi. Sezgisel
yeme ile bireylerin viicut agirhgi, BKi degeri, bel gevresi ve trigliserit degeri arasinda istatistiksel olarak
negatif yonde ve zayif dizeyde anlamh bir iligki saptandi (p<0,05). EAT-26 puani ile IES-2 alt
Olceklerinden olan “duygusal sebeplerden ziyade fiziksel sebeplerle yeme” alt dlgegi arasinda
istatistiksel olarak negatif yonde ve zayif dizeyde anlamli bir iligki belirlendi (p<0,05). Ayrica EAT-26
puani ile “aglik ve tokluk isaretlerine guven” alt élcegdi arasinda istatistiksel olarak pozitif yonde ve zayif
diizeyde anlamli bir iliski bulundu (p<0.05).

Sonug: Calisma sonucunda; sezgisel yeme ile T2DM’li bireylerin antropometrik olglimleri, trigliserit
degerleri ve yeme tutumlar arasinda zayif dizeyde anlamli iligki oldugu belirlenmistir. Sezgisel
yemenin yeme tutumu ve glisemik kontrol ile arasindaki nedensellik iliskisini daha iyi belirleyebilmek
icin ileri galismalara ihtiyac vardir.

Anahtar Sozciikler: Tip 2 diabetes mellitus, sezgisel yeme, glisemik kontrol.

ABSTRACT

Aim: The aim of the study was to determine the relationship between intuitive eating and eating
attitude and glycemic control in patients with Type 2 Diabetes Mellitus (T2DM).

Materials and Methods: The sample of the study included 385 individuals who applied to the
Endocrinology and Metabolism Diseases Polyclinic between November 18, 2019 and March 12, 2020,
who were diagnosed with T2DM, and who met the inclusion criteria. Data were obtained using a form
consisting of questions on individuals’ demographic information, health information and biochemical
data, the Intuitive Eating Scale (IES-2) and the Eating Attitudes Test (EAT-26) via face-to-face
interview method.
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Results: The mean age of the participants was 59.12+9.78 and 62.6% of them were female. There
was a negative and weak significant correlation between intuitive eating and the individuals’
bodyweight, BMI, waist circumferences and triglyceride values (p<0.05). There was a negative and
weak significant correlation between the EAT-26 score and the “eating for physical rather than
emotional reasons” subscale of the IES-2 (p<0.05). Additionally, a positive and weak significant

correlation was found between the EAT-26 score and the ‘reliance on hunger and satiety cues

subscale (p<0.05).

”

Conclusion: As a result of the study, it was found that there was a negative and weak significant
correlation between intuitive eating and anthropometric measurements, triglyceride values and eating
attitudes of individuals with T2DM. Further studies are needed to better determine the causal
relationship between intuitive eating and eating attitude and glycemic control.

Keywords: Type 2 diabetes mellitus, intuitive eating, glycemic control.

GiRiS

Yirmi  birinci  yizyihn  en Onemli saglik
sorunlarindan birisi olan Diabetes Mellitus (DM),
surekli tibbi bakim gerektiren kronik bir hastaliktir
(2). Uluslararasi Diyabet Federasyonu
(International Diabetes Federation-IDF) verileri,
20-79 yas grubu yetiskin nifusta 2019 yilinda
dinya c¢apinda 463 milyon diyabetik hasta
bulundugunu ve 2045 yilinda bu sayinin 700
milyona ulasacagini bildirmektedir. Tum diyabet
vakalarinin  %90'ini Tip 2 Diabetes Mellitus
(T2DM) vakalarinin olugturdugu rapor edilmistir
(1)

T2DM tedavisinde, kilo ve glikoz kontroliini
saglamak ve tibbi tedaviye olan ihtiyaci azaltmak
icin beslenme/diyet ve egzersiz girisimleri temel
tas niteligindedir. Beslenme modelleri olarak;
dislk glisemik indeks (GI) diyeti, enerji kisith
diyet, disuk karbonhidrat diyeti ve Akdeniz diyeti
gibi bazi diyetler kilo ve glisemik kontrolu
yénetmek igin  kullaniimaktadir ve fayda
saglamaktadir (2). Ancak bazi arastirmalar eneriji
kisith, yasakh besin iceren beslenme modellerinin
uzun doénemde uygulanamayip daha yiksek
miktarlarda toplam kalori, doymus yag ve seker
tiketiminin olustugu ve T2DM kontroli igin
onerilenden daha fazla vicut agirhigina sahip
olmanin devam ettigini gostermistir (3, 4). Willig'e
gére, hastaya oOnerilen ve hastanin gergekte
uyguladigi  diyet arasindaki = uyumsuzluk,
diyabetle ilgili komplikasyonlar agisindan zaten
risk altinda olan bir populasyonda zayif glisemik
kontroli daha da siddetlendirebilir (4). Bu
baglamda enerji kisith diyetlerin basarisizligina
bir tepki olarak “Sezgisel Yeme” kavrami ortaya
cikmistir (5).

Sezgisel Yeme kavrami, klinik diyetisyeni olarak
gbrev yapan Evelyn Tribole ve meslektasi Elyse
Resch tarafindan 1995 yilinda gelistirilmistir (5).
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Sezgisel yeme; duygusal veya c¢evresel
uyaranlardan etkilenmeden, fizyolojik acghk ve
tokluk sinyallerine gére yemek yeme bigimi
seklinde tanimlanan bir cesit adaptif yeme
tarzidir (6, 7). Besin, zihin ve vicut arasinda
saglikl bir iligki kurulmasi hedeflenmektedir.
Sezgisel yemenin ardindaki temel &ncll
“vicudumuz hem saglkh beslenme hem de
uygun agirhgr korumak igin yenilmesi gereken
yiyeceg@in miktarini ve tlrina bilir’ seklindedir. Bu
kavram “vicut bilgeligi” olarak da adlandirilir.
Sezgisel yemenin temel 6zelligi “vicut bilgeligi”
kazanmaktir (8). Sezgisel olarak beslenen
bireyler neyin ne zaman ne miktarda yenilecegi
konusunda kendi hislerine guvenirler. Sezgisel
yeme kavrami bireyin ihtiya¢ duydugu en uygun
enerji dengesini saglayan dogal bir fizyolojik
yetenek olarak tanimlanmaktadir. Ayrica besinler
iyi-kdtd olarak siniflandiriimaz ve yiyecek tdrleri
Uzerinde herhangi bir kisittama getiriimez (6).
Sezgisel yeme doért temel yaklasima dayanir: (i)
yemek yeme igin kosulsuz izin, (ii) duygusal
nedenler yerine fiziksel nedenler igin yeme, (iii)
aclik ve tokluk sinyallerine gliven ve (iv) saghgini
onurlandirma-hosgoruli beslenme (9). Sezgisel
yeme kavramini geligtiren Tribole ve Resch’e
gbre sezgisel yemenin 10 temel ilkesi vardir.

Bunlar; diyet zihniyetini reddedin, acliginizi
onurlandirin, besinler ile barisin, gida polisine
meydan  okuyun, doydudunuzu hissedin,
memnuniyet faktérind  kesfedin, duygusal

durumlarinizla besinleri kullanmadan basa ¢ikin,
bedeninize saygl gbsterin, egzersiz yaparak farki
hissedin ve saghginizi onurlandirin-hosgoérilt
beslenin seklindedir (5).

Arastirmalar; sezgisel yemenin daha dusuk
beden kitle indeksi (BKi) (10-13), daha iyi kilo
kontroli (14), daha disUk kolesterol ve kan
basinci (15, 16) ve daha iyi glisemik kontrol (17-
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19) ile iligkili oldugunu gdstermistir. Ek olarak
sezgisel yeme daha disik yeme bozuklugu (20,
21), daha disuk beden goérinisi endisesi (22),
daha disuk igsellestiriimis kilo 6n yargisi (23),
daha yliksek psikolojik iyi olus (9, 24, 25) ve daha
yuksek vicut memnuniyeti (26, 27) ile iliskilidir.
Sezgisel yemenin saglikh yeme davranisini
gelistirdigi (28) ve daha iyi diyet kalitesi ile iligkili
oldugu da calismalarda belirtilmistir (29, 30).
Sezgisel yeme uygulamalari daha dusuk enerji
alimi ve glisemik indeks ile iligkilendiriimektedir
(4). NutriNet-Santé calismasina katillan 9581
erkek ve 31.955 kadinda sezgisel yeme ve gida
alimi iligkisini inceleyen arastirmada “duygusal
sebeplerden ziyade fiziksel sebeplerle yeme” ve
“aclik ve tokluk isaretlerine glven” alt &lgekleri
puani yuksek olan kadinlarda anlamli derecede
disuk enerji alimi oldugu saptanmistir. Ayni
calismada “duygusal sebeplerden ziyade fiziksel
sebeplerle yeme” alt Olgek puani yuksek olan
kadin ve erkeklerde daha duguk tath ve yagl
gida alimi oldugu belirlenmistir (31). Brezilya’da
yapillan ve katihmcilarin  %52,2’sini  T2DM’li
bireylerin olusturdugu bir c¢alismada, sezgisel
yeme ilkelerine dayali 14 haftalik bir beslenme
egitimi mudahalesi sonunda bireylerin sezgisel
yeme duzeylerinde artis oldugu ve sezgisel
beslenenlerin  saglikla ilgili yasam kalitesi
puanlarinin daha yuksek oldugu saptanmistir
(32).

Literatlirde hem saglikli bireylerde hem de T2DM
hastalarinda  sezgisel = yeme  durumunun
incelendigi gesitli calismalar olmakla birlikte (2, 4,
18, 19, 33-42); ulkemizde, bildigimiz kadariyla,
T2DM'li bireylerde sezgisel yeme, yeme tutumu
ve glisemik kontrol iliskisini degerlendiren bir
calisma literatirde  bulunmamaktadir. Bu
baglamda bu g¢alismanin temel amaci; T2DM’li
bireylerde sezgisel yemenin yeme tutumu ve
glisemik kontrol ile iligkisini incelemektir.

GEREG ve YONTEM
Arastirmanin Genel Plani

Bu arastirma tanimlayici, kesitsel tipte bir
calismadir. Arastirmanin 6érneklemini; 18 Kasim
2019-12 Mart 2020 tarihleri arasinda izmir'de bir
Universite  hastanesinin Endokrinoloji  ve
Metabolizma Hastaliklari Bilim Dali Poliklinigi'ne
gelen T2DM tanisi almis ve dahil edilme
kriterlerini karsilayan 385 birey olusturmustur.
Arastirmaya 18 yasindan biyuk, en az 6 ay 6nce
T2DM tanisi almis ve HbAlc (%) sonucu olan
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hastalardan goénulli olarak arastirmayi kabul
edenler dahil edilmistir. Arastirmaci tarafindan
bireylere yuz ylze gérisme teknidi ile uygulanan
anket formunda sosyo-demografik bilgilere
yonelik sorular, antropometrik Olgimler,
biyokimyasal veriler, Sezgisel Yeme Olgegi-2
(IES-2) ve Yeme Tutum Testi-26 (EAT-26) yer
almistir.

Antropometrik Olgiimler. Calismada bireylerin
vucut agirhdi, boy uzunlugu, bel ve kalga gevresi
Olcimleri  teknigine uygun gsekilde bizzat
arastirmaci tarafindan alinmistir. Katilimcilarin
vucut agirhdi Olgimleri mumkin olan en ince
kiyafetlerle, 0,1 kg’a hassas, Sinbo SBS 4429
marka dijital baskdul ile boy uzunluklar ise bas
Frankfurt dizleminde ve ayaklar yan yana iken
mezur kullanilarak élgilmustur (43).

Bireylerin BKi degerleri; “viicut agirhgi/boy
uzunlugu (kg/[m]»)” formuld kullanilarak vicut
agirh@inin, metre cinsinden boy uzunlugunun
karesine boélinmesiyle hesaplanmistir. Ulasilan
degerler Dinya Saghk Orgiti  (DSO)
siniflandirmasina goére gruplandiriimistir (44).
Biyokimyasal Veriler: Arastirmada katilimcilarin
biyokimyasal verileri elektronik hasta
dosyasindan elde edilmistir. Bireylerin glisemik
kontroli, Turkiye Endokrinoloji ve Metabolizma
Dernegdi (TEMD) glisemik kontrol hedeflerine gére
aclik kan sekeri (AKS) degeri 80-130 mg/dL ve
HbAlc degeri £ %7 iken hedef degerde (yeterli
glisemik kontrol) olarak degerlendirilmistir (45).
Sezgisel Yeme Olcegi (IES-2): Tylka ve Kroon
Van Diest tarafindan “21 madde ve U¢ alt
boyuttan” olugsan bir dlgek olarak geligtirilen IES
(2006), ayni kigiler tarafindan 2013 yilinda
yenilenerek IES-2 versiyonu olusturulmustur (6,
9). IES-2 Bas ve arkadaslari (2017) tarafindan
Tlarkceye uyarlanarak gecerlik ve guvenirligi
yapilmistir (Cronbach a katsayisi: 0,82) (46).
Olgek toplam 23 maddeden ve dért alt faktérden
olusmaktadir (6, 47). Bu alt faktorler; kosulsuz
yeme izni (UPE), duygusal sebeplerden ziyade
fiziksel sebeplerle yeme (EPR), aglik ve tokluk
isaretlerine given (RHSC), vicut-besin segimi
Ortismesi (B-FCC) seklindedir. Bu testte sorular
“kesinlikle katilmiyorum”- “kesinlikle katiliyorum”
arasinda degisen besli likert Oolcege goére
degerlendirilmistir. Olgek toplam puani veya alt
boyut puanlari en az bir en ¢ok bes puan olmakla
birlikte “ne kadar ylksek olursa sezgisel yeme de
o kadar yiksek” anlamina gelmektedir (9).

Ege Tip Dergisi / Ege Journal of Medicine



Yeme Tutum Testi (EAT-26): EAT-26 O0lcedi,
kisilerin yeme tutumlarini ve yeme davranigi
bozuklugu riskini belirlemek amaciyla 1982
yiinda  Garner ve Garfinkel tarafindan
gelistiriimistir (48). Olcegin Tirkge gegerlik ve
glvenirligi  Ergliney-Okumus ve Sertel-Berk
tarafindan yapilmistir (Cronbach a katsayisi:
0,84) (49). Olgek, alti basamakli likert tip bir
Olgektir. Testin toplam puan 0-78 arasinda
degismektedir ve kesme deger 20 puandir. EAT-
26 puaninin 20 puan ve Uzeri olmasi yeme
bozuklugu bulunma durumunu gdstermektedir.
20 ve Uzeri puan “bozulmus yeme davranigl”
olarak ifade edilirken 20 puan alti ise “normal
yeme davranigl” olarak degerlendiriimektedir.
Olgekten alinan puanlarin artmasi, yeme tutum

bozuklugu varlhiginin daha belirgin olmasi
anlamina gelmektedir (48).
Etik Agiklamalar

Arastirmanin uygulanabilmesi i¢in 30.10.2019
tarihli tibbi etik kurul onayi alinmistir (Karar no:
19-10.2T/39). Calismanin yapilacagl kurumdan
da yazil izin alinmistir. Katilimcilara arastirmanin
amaci, uygulama sekli ve ulasilmasi planlanan
sonuglar hakkinda gerekli agiklamalar yapilmis
ve galismaya uygun bireylerden s6zIi ve yazili
onam alinmisgtir.

Verilerin Degerlendirilmesi
Arastirmada elde edilmis olan verilerin analizi igin

bilgisayar ortaminda Statistical Package for
Social Science  (SPSS) v17.0 (SPSS
Incorporation, Chicago, ABD) istatistik paket

programi kullaniimistir. Analiz sonuglari %95'lik
glven araliginda, p<0,05 anlamliik duzeyinde
degerlendirilmistir. Degiskenlerin normal dagilima
uyma durumu Kolmogorov-Smirnov/Shapiro-Wilk
testleri kullanilarak belirlenmistir. Veriler normal
dagihma uymamaktadir. Degiskenler, Sezgisel
Yeme Olgegi ve alt boyutlari Kruskal Wallis
analizi ve Mann-Whitney U testi kullanilarak
karsilastiriimistir. Bireylerin antropometrik
Olcimleri ve biyokimyasal verileri ortalama,
standart sapma, minimum ve maksimum
degerleri incelenmistir. Sezgisel Yeme Olgegi ile
degiskenler arasindaki iliskinin incelenmesinde
Spearman Korelasyon testi kullaniimigtir.

BULGULAR

Arastirmaya katillan bireylerin ortalama yasi
59,1249,78 ve %62,6'si kadindi. Bireylerin en
fazla oranla %53,8'i ilkégretim mezunu, %75,8’i
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evli ve %53,0'inin ekonomik durumu gelir gidere
denk idi. Calismadaki bireylerin %39,2’si 11 yil ve
Uzeri T2DM tani slresine sahip ve %51,7’si oral
anti diyabetik kullanmaktaydi (Tablo-1).
Calismaya dahil edilen bireylerin antropometrik
Olgiimlerinin ve bazi biyokimyasal verilerinin
ortalama, standart sapma, minimum ve
maksimum degerleri Tablo-2'de gd&sterilmistir.
Bireylerin %50,7’si obez, %82,9'u bel cevresi
siniflandirmasina goére yiksek riskli grupta,
%85,7’si bel/kalga orani siniflandirmasina goére
riskli grupta degerlendirildi. AKS degerinin
bireylerin %53,0'Inda yuksek, HbA1c degerinin
ise bireylerin %50,9'unda hedef degerde oldugu
saptandi (Tablo-3). Bireylerin Sezgisel Yeme
Olgegi (IES-2) toplam ve alt 6lgek puanlarinin
ortalamasi ile Yeme Tutum Testi puan ortalamasi
ve yeme tutumlarinin degerlendiriimesi Tablo-4’te
gosterildi. Katiimcilarin  IES-2 toplam puan
ortalamasi 3,05+0,26 ve %76,6’si normal yeme
davranisina sahipti (Tablo-4).

Tablo-5'de degiskenler arasindaki iligki
korelasyon analizi ile incelendi. Buna gore; vicut
agirhgi, BKi ve bel cevresi ile “Sezgisel Yeme
Olgegi” toplam puani, “kosulsuz yeme izni’ alt
Olcegi puani, “duygusal sebeplerden ziyade
fiziksel sebeplerle yeme” alt dlcegi puani ve
“vicut-besin segimi oOrtismesi” alt Olgegi puani
arasinda istatistiksel olarak negatif yonde ve
zayif dizeyde, “aclik ve tokluk isaretlerine giiven”
alt dlgegi puani ile arasinda ise pozitif yonde ve
zayif dizeyde anlaml bir iligki bulundu (p<0,05).
Yas degiskeni ile “Sezgisel Yeme Olgegi” toplam
puani, “duygusal sebeplerden ziyade fiziksel
sebeplerle yeme” alt dlgedi puani ve “vicut-besin
secimi ortismesi” alt Olgcedi puani arasinda
istatistiksel olarak pozitif ydonde ve zayif dizeyde
anlamli bir iliski saptandi (p<0,05). Bel/kalca
orani ve “vicut-besin segimi drtlismesi” alt dlcegi
puani arasinda istatistiksel olarak negatif yonde
ve zaylf dizeyde anlamh bir iliski gorildi
(p<0,05). Trigliserit degeri ile “Sezgisel Yeme
Olgegi” toplam puani arasinda istatistiksel olarak
negatif yonde ve zayif dizeyde anlaml bir iligki
bulundu (p<0,05). Bireylerin “Yeme Tutum Testi”
puani ile “duygusal sebeplerden ziyade fiziksel
sebeplerle yeme” alt odlcedi puani arasinda
negatif yonde ve zayif dizeyde, “aclik ve tokluk
isaretlerine guven” alt dlgedi puani arasinda ise
pozitif ydnde ve zayif dizeyde istatistiksel olarak
anlamh bir iliski saptandi (p<0,05).
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Tablo-1. Hastalarin sosyo-demografik ve hastaliga iligkin 6zellikleri.

Ozellikler n %

Yas (yil) X £ SD 59,12+9,78

Cinsiyet

Erkek 144 37,4
Kadin 241 62,6
Egitim Durumu

Okur-yazar degil 12 3,1
Okur-yazar 14 1,8
iIkégretim (ilkokul-ortaokul) 207 53,8
Ortadgretim (lise) 91 23,6
On lisans / lisans 60 15,6
Lisansusti 8 2,1

Medeni Durum

Evii 292 75,8
Bekar 20 5,2
Dul/bosanmis 73 19,0
Ekonomik Durum

Gelir giderden az 145 37,6
Gelir gidere denk 204 53,0
Gelir giderden fazla 36 9,4
Tip 2 DM Tani Siiresi

6 ay-5 yil 117 30,4
6 yil-10 yil 117 30,4
11 yil ve Uzeri 151 39,2
ilag Tiirii

Oral anti diyabetik 195 51,7
instlin 72 19,1
Her ikisi 110 29,2
Toplam 385 100,0

Tablo-2. Hastalarin antropometrik dlciimlerinin ve biyokimyasal verilerinin ortalamasi.

Ozellikler n X SsS Min Maks
Vicut Agirhgr (kg) 385 82,76 15,55 46,30 155,00
Boy uzunlugu (cm) 385 163,98 9,01 141,00 192,00
BKI (kg/m?) 385 30,80 5,53 20,58 59,80
Bel cevresi (cm) 385 104,90 12,23 74,00 168,00
Kalca gevresi (cm) 385 110,62 10,79 84,00 165,00
Bel / kalga orani 385 0,95 0,08 0,71 1,27
AKS (mg/dL) 385 151,90 64,94 39,00 427,00
HbAlc (%) 385 7,53 1,81 4,90 15,70
Total Kolesterol (mg/dL) 343 184,49 43,22 88,00 401,00
Trigliserit (mg/dL) 343 177,36 119,20 37,00 1090,00
LDL (mg/dL) 333 102,62 34,52 30,00 216,00
HDL (mg/dL) 335 49,56 33,24 18,00 572,00
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Tablo-3. Hastalarin antropometrik dlgiimlerinin ve glisemik kontrole iliskin bulgularinin siniflandirmasi.

Ozellikler n %
BKI siniflandirmasi

Normal 47 12,2
Hafif sisman 143 37,1
Obez 195 50,7
Bel gevresi siniflandirmasi

Normal 25 6,5
Risk 41 10,6
Yuksek risk 319 82,9
Bel/kalga orani siniflandirmasi

Normal 55 14,3
Risk 330 85,7
AKS (mg/dL)

Duslk 10 2,6
Hedef degerde 171 44,4
Yiksek 204 53,0
HbAlc (%)

Hedef degerde 196 50,9
Yuksek 189 49,1
Toplam 385 100,0

Tablo-4. Hastalarin sezgisel yeme 6lgeg@i ve yeme tutum testi puan ortalamasi ile yeme tutumlarinin degerlendiriimesi.

Olgekler n X SS Min Maks
Sezgisel yeme toplam puan (IES-2) 385 3,05 0,26 2,13 3,78
Alt Olgekler
Kosulsuz yeme izni 385 2,91 0,43 1,33 4,00
Duygusal sebeplerden ziyade fiziksel sebeplerle yeme 385 2,95 0,48 1,75 4,13
Aclik ve tokluk isaretlerine gliven 385 3,19 0,49 1,83 4,33
Vicut-besin segimi értismesi 385 3,32 0,78 1,00 5,00
Yeme tutum testi puani (EAT-26) 385 15,72 5,46 4,00 43,00
Yeme Tutumu n %
Normal Yeme Davranisi 295 76,6
Bozulmus Yeme Davranisi 90 23,4

Tablo-5. Hastalarin sezgisel yeme O&lgegi toplam ve alt dlcek puanlari ile yas, antropometrik dlgumler,
biyokimyasal veriler ve yeme tutum testi puani arasindaki iligki.

Degiskenler n IES-2 UPE EPR RHSC B-FCC
Yas (yil) 385 0,177** 0,096 0,124* -0,013 0,108*
Vicut Agirhgi (kg) 385 -0,149** -0,114* -0,162** 0,141** -0,149**
BKI (kg/mz) 385 -0,193* -0,139** -0,198** 0,123* -0,177*
Bel Cevresi (cm) 385 -0,153* -0,140** -0,145* 0,121* -0,127*
Bel/Kalga orani 385 -0,078 -0,088 -0,034 0,063 -0,100*
AKS (mg/dl) 385 -0,054 -0,088 -0,036 0,018 -0,021
HbAlc (%) 385 -0,095 -0,094 -0,079 0,039 -0,039
Total Kolesterol (mg/dl) 343 -0,084 -0,060 0,013 -0,082 -0,078
Trigliserit (mg/dl) 343 -0,109* -0,049 -0,073 0,004 -0,104
LDL (mg/dl) 333 -0,080 -0,045 -0,014 -0,052 -0,080
HDL (mg/dl) 335 0,094 0,029 0,103 -0,058 0,098
EAT-26 385 0,030 0,060 -0,100* 0,121* 0,046

Spearman Korelasyon Testi (r), * p<0,05, ** p<0,01; IES-2: Sez

eme Olce

i toplam puani; UPE: Kosulsuz yeme izni;

isel
EPR: Duygusal sebeplerden ziyade fiziksel sebeplerle yeme; RH%C: /X(;Hk ve tolguk isaretlerine giiven; B-FCC: Vucut-besin
secgimi ortismesi; EAT-26: Yeme tutum testi puani
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TARTISMA

Bu calismada T2DM’'i bireylerde sezgisel
yemenin yeme tutumu ve glisemik kontrol ile
iliskisi arastinlmistir. Calisma sonucunda elde
edilen bulgular literatir esliginde tartisiimistir.
Sezgisel yemeyi konu alan c¢aligmalardan,
sezgisel yemenin glisemik kontrol ile iligkisini
inceleyen ve katihmcilarini Tip 1 Diabetes
Mellitus (T1DM) hastasi addlesanlarin
olusturdugu bir calismada bireylerin IES-2 toplam
puan ortalamasi 3,37+0,42 olarak rapor edilmistir
(19). T2DM’li 179 bireyle yuritilmis baska bir
calismada ise bireylerin IES-2 toplam puan
ortalamasi 3,22+0,39 olarak bulunmustur (18).
Bizim calismamizda ise bireylerin IES-2 toplam
puan ortalamasi 3,0510,26 olarak “orta diizey” de
saptanmistir  (Tablo-4). Calisma sonuglarimiz
belirtilen c¢alisma sonuglari ile  benzerlik
g6stermektedir.

Diyabetli bireyler yasam tarzinin degistiriimesi
(yeme aliskanliklari, egzersiz, kilo kontrolu vb.),
evde kan sekeri 6lcim, ayak bakimi ve ilaglarin
dizenli kullanilmasi gibi bazi sorumluluklara
uymak zorundadir. Hastalara 6nerilen kisitlayici
diyetler ve vyasaklanan yiyecekler hastalarda
anksiyeteye yol agmakta, dusuncelerin yiyecekler
ve kilo kontroline yogunlagsmasina neden
olmaktadir (50). Tum bu nedenlerle diyet rejimine
uymada cesitli zorluklarla karsilasan diyabetlilerin
yeme tutum ve davraniglarinda siklikla
bozulmalar  gériimektedir (51). Yapilan
arastirmalar T2DM hastalarinda yeme bozuklugu
gérilme oranlarinin %14 ile %40 arasinda
degistigini  gostermektedir (52, 53). Bizim
calismamizdaki EAT-26 sonugclari da literatir ile
paralellik gOstermektedir. Calismamizdaki
bireylerin %23,4’inde bozulmus yeme davranisi
oldugu saptanmigtir (Tablo-4).

Sezgisel yeme, kilo yonetimi diyetlerine alternatif
olarak populer hale geldikge, sezgisel yeme
Uzerine yapilan ilk calismalar ¢odunlukla kronik
metabolik hastaliklarla baglantih saglhk
gOstergeleri Uzerine olan etkilerini arastirmaya
yonelik olmustur (54). Yapilan bir¢ok arastirmada
sezgisel yeme ve BKI arasinda glicli bir negatif
yonlu iliski oldugu rapor edilmigtir (10-14, 17, 26,
55, 56). Bizim c¢alismamizda da literaturdeki
verilerle benzer sekilde sezgisel yeme ile
bireylerin viicut agirhgi, BKi degeri ve bel gevresi
arasinda istatistiksel olarak anlamli negatif ydnde
ve zayif dizeyde iliski oldugu belirlenmigtir
(p<0,01) (Tablo-5). Agirhk kaybi, sezgisel
yemenin temel hedeflerinden biri olmamasina
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ragmen ¢alismamizdan elde edilen verilere gore
sezgisel yemenin bu yénde olumlu etkileri oldugu
g6rulmektedir.

Literatirde sezgisel yemeyi inceleyen birgok
calisma olmasina karsin T2DM ile iligkisini
arastiran ¢alisma sayisi ¢ok azdir. Buna ragmen
yapilan c¢alismalardan elde edilen veriler
diyabetin glisemik kontroli ve sezgisel yeme
arasinda olumlu bir iligki oldugu yonundedir.
Miller ve arkadaslarinin yaptiklari randomize
kontrolli calismada T2DM hastalarinda esas
olarak aglk ve tokluk sinyallerine dayanan bir
beslenme yaklagsiminin geleneksel tedavilere
kiyasla HbA1c seviyelerinde daha fazla duisls
sagladigr saptanmistir (57). T2DM’li 179 hasta ile
yapillan baska bir galismada ylksek sezgisel
yeme diizeyi, yetersiz glisemik kontrolin %89
daha az gorilmesi ile iligkilendirilmistir. Yine ayni
calismada; HbA1c dederi hedef aralikta olan
bireylerin, hedefin Ustlinde olanlara goére anlamli
sekilde daha ylksek sezgisel yeme puanina
sahip oldugu saptanmistir (18). T1DMIi
addlesanlar ile ydratilmus, sezgisel yeme ve
glisemik kontrol arasindaki iligkiyi inceleyen bir
vaka kontrol c¢alismasinda kontrol grubuna
kiyasla T1DM’li olanlarin IES-2 ve alt olgek
puanlarinin anlamh derecede daha disuk oldugu
saptanmigtir.  Ayrica IES-2 ve “duygusal
sebeplerden ziyade fiziksel sebeplerle yeme” alt
Olcegi puanindaki her bir birim artis icin HbA1c
degerinin sirasiyla %22 ve %11 daha dusuk
oldugu bulunmustur (19). Ulkemizde 91
prediyabetli bireyin katildi§i sezgisel yeme ve kan
parametreleri iligkisini konu alan bir ¢alismada,
sezgisel yeme davranigi ile AKS ve HbA1c degeri
arasinda anlamh bir iliski bulunmamigtir (58).
Bizim calismamizdaki bireylerin IES-2 puani ile
AKS ve HbA1c arasinda negatif yonde iligki
olmasina ragmen bu durumun istatistiksel olarak
anlamli olmadidi saptanmistir (p>0,05) (Tablo-5).
Van Dyke ve arkadaslarinin sezgisel yeme ve
saglik gostergeleri hakkinda yapmis olduklari
literatir derlemesinde sezgisel yemenin serum
kolesterol seviyelerini iyilestirdigi rapor edilmistir
(8). Hawks ve arkadaslari, sezgisel yeme ve
saglik parametreleri arasindaki iliskiyi
inceledikleri calismalarinda sezgisel yemenin
daha dusuk trigliserit ve daha ylksek HDL
kolesterol dizeyleri ile anlamli sekilde iligkili
oldugunu ve Kkardiyovaskuller hastalik riskini
anlamli sekilde azalttigini saptamiglardir (59).
Bizim calismamizda sezgisel yemenin trigliserit
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degerini istatistiksel olarak anlaml
azalttigr saptanmistir (p<0,05) (Tablo-5).

Arastirmalar sezgisel yeme ile yeme bozuklugu
semptomatolojisi arasinda ters bir iligki oldugunu
(IES-2 ve alt olgek puanlari ile EAT-26 puani
arasinda negatif iligki) rapor etmektedir (9, 47,
60-62). Bununla birlikte sezgisel yemenin saglkli
yeme davranisini gelistirdigi de arastirmalarda
belirtiimektedir (30, 63). Akay'in yapmis oldugu
derlemede, sezgisel yemeyi tesvik eden
c¢alismalarin, saghkh yeme tutum ve
davraniglarinin gelismesine yardimci olmasinin
yaninda asir yeme veya tikinircasina yeme
epizotlarini énemli élglide azalttigi rapor edilmistir
(64). Ulkemizdeki arastirmalarda IES-2 ve EAT-
26 puani arasinda negatif yonde anlamli iligki
oldugunu goésteren calismalar mevcut olmakla
birlikte (35, 39, 41), IES-2 ve EAT-26 puani
arasinda anlamli iligkinin olmadigini belirten
calismalar da vardir (34, 36). Bizim ¢calismamizda
IES-2 ve EAT-26 puanlari arasinda anlamli bir
iliski  saptanmamistir  (p>0,05) (Tablo-5).
Calismamizda bozulmus yeme davranigina sahip
olanlarin oraninin az olmasinin (%23,4) sezgisel
yeme ve yeme tutumu arasindaki iliskinin net
olarak belirlenememesinin bir nedeni olabilecegi
dusundlmektedir. Bununla birlikte, EAT-26 puani
ile IES-2 alt o&lgeklerinden olan “duygusal
sebeplerden ziyade fiziksel sebeplerle yeme” alt

sekilde

Kaynaklar

Olgedi arasinda istatistiksel olarak anlamli negatif
yonde ve zayif dizeyde bir iliski bulunmustur
(p<0,05) (Tablo-5). Bu sonuca gore fiziksel
nedenlerle beslenen bireylerde duygusal yeme
davranisi  goOrilmemesinin  bozulmus yeme
davranisini azaltabilecegi dustnutlmektedir.
SONUG

Bireylerin  saglik durumu degerlendirilirken
fiziksel, ruhsal ve sosyal iyilik hali géz 6ninde
bulundurulmalidir. Yapilan ¢alismalarda, sezgisel
yemenin diyet disi bir yaklagim olarak saghgdin bu
zorunlu boyutlarini iyilestirmek igin kalori ve besin
cesidi kisitlayici diyetlere kiyasla uzun vadede
uygulanabilirligi daha iyi bir alternatif olabilecegi
rapor edilmektedir. Ancak sezgisel yemenin
yeme tutumu ve glisemik kontrol ile arasindaki
nedensellik iliskisini daha iyi belirleyebilmek igin
ileri calismalara ihtiyag vardir. Sezgisel yeme
egitimi sonrasi takip sonuglarini da igeren
randomize kontrolli ¢aligmalarin yapiimasinin
konunun daha iyi aydinlatiimasini saglayabilecegi
dusundlmektedir.

Arastirmanin Sinirliliklari

Calismanin tek bir merkezde yapilmasi ve kontrol
grubunun bulunmamasi bu arastirmanin majér
sinirhliklaridir.

Cikar catismasi: Calismada herhangi bir kurum
ve kisi ile ¢ikar gcatismasi bulunmamaktadir.
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Astim ve alerjik rinit komorbiditesi olan ¢ocuklarda nazofaringeal
mikrobiyotanin arastiriimasi

Investigation of nasopharyngeal microbiota in children with asthma and allergic
rhinitis comorbidity
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0z
Amag: Calismada saglkli, astimli ve alerjik rinitli cocuklarin nazofaringeal bakteriyel mikrobiyotasinin
karsilastiriimasi, hastalarda olasi mikrobiyal disbiyozisin belirlenmesi amaglanmistir.

Gereg ve Yontem: Calismaya toplam 15 olgu alinmistir. Olgularin besi astimli, besi alerjik rinitli ve
besi saglikh kontrol grubudur. Nazal lavaj érneklerinden 16S metagenomiks ile Gst solunum yolu
mikrobiyotasi belirlenmistir.

Bulgular: Ust solunum yolu mikrobiyotasinda en baskin sube astim hastalarinda Firmucutes, saglikli
kontrol grubu ve alerjik rinit grubunda ise Proteobacteria olarak saptanmistir. Ust solunum yolu
mikrobiyotasindaki en baskin cins ise astim hastalarinda Dolosigranulum, saglikli kontrol grubunda
Moraxella olarak saptanmistir. Kontrol grubuyla karsilastirildiginda astim hastalarinda Moraxella
cinsinin oranin azaldigi; Staphylococcus, Streptococcus ve Corynebacterium cinslerinin oranlarinin
arttigi belirlenmistir.

Sonug: Sonug¢ olarak; ¢ocukluk c¢aginda Ust solunum yolu mikrobiyotasinin alerjik rinit ve astim
patogenezini belirlemedeki roli kesin olarak saptanamamistir. Gruplar arasi oransal fark bulunmasi,
tim havayolu mikrobiyomunun ¢aligiimasi durumunda olasi bir farkin olabilecegini desteklemektedir.

Anahtar Soézciikler: Astim, alerjik rinit, nazofaringeal mikrobiyota, 16S metagenomiks, yeni nesil
dizileme.

ABSTRACT

Aim: The goal of this study was to compare the nasopharyngeal bacterial microbiota of healthy
children with asthma and allergic rhinitis, identify potential microbial dysbiosis in patients.

Materials and Methods: The study included a total of 15 patients. There were five patients with
asthma, five with allergic rhinitis, and five healthy controls. The upper respiratory tract microbiota were
identified using 16S metagenomics analysis of nasal lavage samples.

Results: Firmucutes was the most prevalent phylum in the upper respiratory tract microbiota of
asthma patients, while Proteobacteria were found in the healthy control and allergic rhinitis groups.
Dolosigranulum was identified as the most dominant genus in the upper respiratory tract microbiota of
asthma patients. Moraxella was the most prevalent genera in the upper respiratory tract microbiota of
the healthy control group. When asthma patients were compared to the control group, the ratio of the
Moraxella genus decreased while the ratios of Staphylococcus, Streptococcus, and Corynebacterium
species increased.
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Conclusion: In conclusion, it has not been determined that upper respiratory tract microbiota has a
role in determining the pathogenesis of allergic rhinitis and asthma in childhood. The fact that there is
a proportional difference between groups’ supports that there may be a possible difference if the entire

airway microbiome is studied.

Keywords: Asthma, allergic rhinitis, nasopharyngeal microbiota, 16S metagenomics, next generation

sequencing.

GIRiS
Alerjik astim, hava yollarinin immunglobulin E
(IgE) aracili kronik inflamatuvar hastalgidir. IgE
aracil diger "atopik" hastaliklar atopik dermatit,
alerjik rinit ve gida alerjisidir. Bu hastaliklar tipik
olarak erken c¢ocukluk déneminde ortaya
cikmakta ve birgok insanda émuir boyu devam
etmektedir. Astim ylksek prevalansi ve yol agtigi
mortalite nedeniyle en sorunlu atopik bozukluktur.
Astim, son yillarda diinyada yaklasik on ¢ocuktan
birini etkileyen en yaygin cocukluk hastalgi
olmustur. Bunun yani sira bu hastalik, ¢gocuklarin
gunlik yasamini  etkilemekte, acil servis
basvurularinda ve okula gidemedikleri gin
sayisinda artisa yol agmaktadir (2-4).

Astimin altinda yatan neden, genetik ve gevresel
faktorlerin karmasik bir sonucu olup, bu durum
hastaligin belirgin bir sekilde heterojen olmasina
neden olmaktadir. Insan genetiginin astim
patogenezine katkida bulundugu agiktir; ancak
astim prevalansindaki hizli yikselme, degisen
cevresel faktorlerin de gelismekte olan insan
bagisiklik  sistemini  bu  asin  duyarhhk
hastaliklarina dogru yonlendirdigini
gOstermektedir (5-7). Cok sayida c¢alismada,
kirsal bolgelerde blylyen ¢ocuklarda astim
gelisme olasihginin azaldigi bulunmusg; cevreye
6zgu endotoksinlere daha ylksek seviyelerde ve
yasamin erken déneminde maruz kalmanin dogal
bagisikligin  aktivasyonunda ve inflamatuar
tepkileri bastirma kabiliyetinde 6nemli bir rol
oynadigi 6ne surllmistir. Ayrica sezaryen
dogumun gocukluk c¢agi astiminda risk faktori
olabilecegi, tersi bicimde emzirmenin ¢ocukluk
cagr astimini  engelleyici olabilecedi ileri
surdlmuastar (8). Hava yolu mikrobiyotasi ile astim
arasinda nedensel bir iligki olup olmadigi
bilinmemektedir. Bununla birlikte, birgok
calismada, disbiyoz ile solunum yolu hastaligi,
hisiltiil solunum ve astim arasindaki olasi bir
iliskiyi arastirmak icin Ust solunum yolu
mikrobiyotasi belirlenmeye calisiimigtir (8, 9).

Nazal mikrobiyom disbiyozu ve alerjik rinit
gelisimi arasindaki iliski konusunda hala sinirh
aragtirma olmasina ragmen nazal mikrobiyomun,
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lokalize immudn yanitlarin  modilasyonunda,
patofizyolojide ve alerjik rinit gelisiminde
potansiyel olarak ©6nemli bir rol oynadigi

bildiriimistir (10).

Bu calismada saglikli, astimh ve alerjik rinitli
cocuklarin nazofaringeal bakteriyel
mikrobiyotasinin karsilastiriimasi; astim ve alerjik
riniti hastalarda olasi mikrobiyal disbiyozisin
belirlenmesi amaglanmistir.

GEREG ve YONTEM
Hastalar ve kontrol grubu

Calisgmaya Celal Bayar Universitesi Hastanesi
Cocuk Saghgi ve Hastaliklari Alerji ve Astim
poliklinigine basvuran olgular arasindan segilen
15 hasta dahil edildi. Dahil edilen hastalarin son
10 gin igerisinde Ust solunum yolu enfeksiyonu
semptomu gdéstermemis olmalarina dikkat edildi.
Mikrobiyom analizi igin; herhangi bir kronik
ve/veya atopik hastaliyi olmayan, alerjen deri
prick testi negatif olan ve son U¢ ay iginde
antibiyotik, sistemik kortikosteroid ya da inhaler
kortikosteroid almayan bes olgu kontrol grubu
olarak belirlendi. Alerjik sensitizasyon paternine
bagh olarak yil boyu ya da &zellikli mevsimde
nazal kasinti, tikaniklik, hapsirma ve rinore gibi
klinik bulgulari olan bes olgu “Allergic Rhinitis and
its Impact on Asthma” (ARIA) (11) kriterlerine
g6re degerlendirilerek alerjik rinitli hasta grubu
olarak tanimlandi. Saptanmig olan bir alerjik
sensitizasyon paternine eglik eden, bronkodilator
tedavi ile duzelen, epizodik olarak ortaya cikan,
spirometri ile ya da Kklinik olarak saptanan
yineleyen hisilti, dispne ve Oksurik gibi bronsial
yangi ve obstriksiyon bulgulari olan bes olgu
“Global Initiative For Asthma” (GINA) (12) tani
kriterlerine goére degerlendirilerek astimli olgu
grubu olarak belirlendi.

Nazofaringeal 6rneklerin alinmasi

Olgulara bas geri teknigi kullanilarak nazal lavaj
yapildi (13). Bu islemde, oturur pozisyonda bas
geriye yaslanmis ve yumusak damak istege bagh
olarak kapatiimis sekilde iken steril bir pipetle,

Ege Tip Dergisi / Ege Journal of Medicine


https://pubmed.ncbi.nlm.nih.gov/28602936/
https://pubmed.ncbi.nlm.nih.gov/28602936/

her bir burun deligine bes ml, toplam 10 ml steril
izotonik serum fizyolojik damlatildi. Damlatma
islemi sonrasinda bas 6ne dogru hareket ettirildi
ve lavaj sivisinin burundan digari, steril test
tipine aktarilmasi saglandi. Gerekirse kaba
burundan Uflenmesine izin verildi. Ornekler daha
sonraki analizler igin -80 °C’de saklandi.

Yeni nesil dizileme ¢alismalari

Yeni nesil dizileme c¢aligsmalari kitin Ureticisinin
tanimladigi sekilde yapildi (14). Nazofaringeal
strinti  6rneklerinden “PureLink Microbiome
DNA Purification Kit” (Thermo Fisher Scientific,
Waltham, Massachusetts, ABD) kullanilarak
dekosiribonukleik asit (DNA) izolasyonu yapildi.
Orneklerden izole edilen DNA’larin  miktar
tayinleri yapildi ve DNA’lar dizileme vyapilana
kadar -20 °C'de saklandi. lon 16S™
Metagenomics Kit (Thermo Fisher Scientific,
Waltham, Massachusetts, ABD) kullanilarak
orneklerden elde edilen DNA’larin 16S degisken
bolgeleri amplifiye edildi. Amplifiye edilen Grinler
temizlendikten sonra lon 16S™ Metagenomics
Kit (Thermo Fisher Scientific, Waltham,
Massachusetts, ABD) ile DNA kutuphanesi
hazirlandi. lon Universal Library Quantitation Kit
(Thermo Fisher Scientific, Waltham,
Massachusetts, ABD) kullanilarak kutlphaneler
kantite edildi. lon ChefTM Instrument (Thermo
Fisher Scientific, Waltham, Massachusetts, ABD)
kullanilarak kalip hazirlandi ve lon S5 System

(Thermo Fisher Scientific, Waltham,
Massachusetts, ABD) ile dizileme islemi
gerceklestirildi.

Dizileme sonuglari
https://www.thermofisher.com/account-
center/cloud-signin-identifier.ntml adresindeki
operasyonel taksonomik birimler (OTU)

incelenerek degerlendirildi.

istatistiksel analiz

istatiksel analizler igin IBM SPSS Statistics 24.0
programi kullanildi. Olgu sayisinin az olmasi

sebebiyle non-parametrik Kruskal-Wallis varyans
analizi testi ile p dederleri hesaplandi.

BULGULAR

Calisma grubu

Calismaya medyan yasi 12 yas olan, yedisi
erkek, sekizi kiz gocugu olmak Uzere toplam 15
olgu alinmigtir. Calismaya alinan olgular alerjik
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astim, alerjik rinit ve saglikli kontrol grubu olmak
Uzere beserli UG¢ gruba ayriimistir. Calisma
gruplarinin demografik bilgileri ve mikrobiyotayi
etkileyebilecek diger Ozellikleri (dogum sekilleri,
anne sutu alma sureleri, evde sigara kullaniimasi
durumu, evcil hayvan varligi, sik antibiyotik
kullanimi) Tablo-1'de 6zetlenmistir.

Calisma grubunun 16S metagenomiks
sonuglari

Calismaya alinan olgularin  nazal lavaj
orneklerinden 16S metagenomiks ile elde edilen
Ust solunum yolu mikrobiyotasi, mikrobiyotada
yer alan mikroorganizma tipleri ve goreceli
oranlari belirlenmistir. Astim hastalarinda Ust
solunum yolu mikrobiyotasinda en baskin
subenin  Firmucutes (%51,2) oldugu, bunu
Actinobacteria  (%26,8) ve Proteobacteria
(%21,5)nin  izledigi  saptanmistir.  Kontrol
grubunda ve alerjik rinit grubunda ise sirasiyla
%57 ve %49 ile en baskin sube Proteobacteria
olarak belirlenmistir. Kontrol grubuyla
karsilastinildiginda astim hastalarinda Moraxella

cinsinin  oranin  azaldigi  Staphylococcus,
Streptococcus ve Corynebacterium cinsinin
oranin arttigi  saptanmistir.  Ayrica  kontrol

grubunda mikrobiyotanin %90,8’ini alti baskin
cins olustururken, bu oranin alerjik rinit grubunda
%79,2, kontrol grubunda ise %68,8 oldugu
saptanmigtir. 12 aydan daha uzun sureyle anne
sutd alan c¢ocuklarda Ust solunum yolu
mikrobiyotasinda Dolosigranulum cinsinin
goreceli orani %27, Corynebacterium cinsinin
%24 olarak belirlenirken anne sutuni 12 aydan
az slreyle alan cocuklarda Dolosigranulum’un
goreceli orani %4, Corynebacterium’un ise %3
olarak saptanmistir. Ayrica normal dogum ile
dodan c¢ocuklarda Dolosigranulumun goreceli
orani %27, Corynebacterium’un %21 olarak
belirlenirken; sezaryen ile dogan c¢ocuklarda
Dolosigranulum’un goreceli orani %11,
Corynebacterium’un ise %14 olarak saptanmistir.
Calisma  gruplarinin Gst  solunum  yolu
mikrobiyotasinda yer alan mikroorganizma
cinsleri ve goéreceli oranlari Tablo-2 ve Sekil-1'de
Ozetlenmisgtir.
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Streptococcus
® Staphylococcus
® Corynebacterium
® Dolosigranulum
W Moraxella
W Haemophilus

m Digerleri

Astim Alerjik rinit Kontrol

Sekil-1. Calisma gruplarinda ust solunum yolu mikrobiyotasinda
yer alan mikroorganizma cinsleri ve géreceli oranlari.

Tablo-1. Calisma gruplarinin demografik bilgileri ve mikrobiyotay etkileyebilecek diger 6zellikleri.

st Yoy crser SOR™ NG GUE Bl JatT cuhanm
KONT1 17 E Normal 24 ay Evet Yok Sehir Yok
KONT2 12 K Sezaryen 16ay  Hayrr Var Koy Yok
KONT3 10 K Normal 9 ay Hayir Yok Sehir Yok
KONT4 8 K Normal l4ay Hayrr Yok Sehir Yok
KONT5 7 E Sezaryen 6 ay Hayir Yok Sehir Yok
ASTIM1 12 K Normal 24 ay Evet Yok Sehir Yok
ASTIM2 10 K Normal 1l4ay Hayrr Yok Sehir Yok
ASTIM3 14 E Normal 18ay Evet Yok Sehir Yok
ASTIM4 12 K Sezaryen 24 ay Evet Var Sehir Yok
ASTIM5 10 E Sezaryen 18 ay Hayir Yok Sehir Yok
AR1 14 K Normal 6 ay Evet Yok Sehir Yok
AR2 13 E Normal 24 ay Evet Yok Sehir Yok
AR3 14 K Sezaryen 18 ay  Hayrr Yok Sehir Yok
AR4 10 E Sezaryen 25ay  Hayrr Yok Sehir Yok
AR5 12 K Normal 2 ay Hayir Yok Sehir Yok

*KONT: saglikh kontrol grubu olgulari, ASTIM: astimli olgular, AR: alerjik rinitli olgular
**K: kadin, E: erkek

Tablo-2. Calisma gruplarinin st solunum yolu mikrobiyotasinda yer alan mikroorganizma tipleri ve géreceli oranlari

Sube ve cinsler Astim (N=5) Alerjik rinit (N=5) Kontrol (N=5) p

Proteobacteria subesi %21,6 (1-53) %49 (1-81) %57 (8-93) >0,05
e  Haemophilus cinsi %12,4 (0-30) %23,8 (0-61) %12,2 (0-61) >0,05
e Moraxella cinsi %2,6 (0-7) %11,8 (0-32) %22,2 (0-80) >0,05
Firmicutes %51,2 (30-81) %25,6 (8—60) %29,4 (4-78) >0,05
e  Staphylococcus cinsi %13,6 (0-48) %3,6 (0-11) %1,8 (0-7) >0,05
e  Streptococcus cinsi %10 (0-31) %6 (0-15) %1,4 (0-5) >0,05
» Dolosigranulum cinsi %26,2 (5-49) %214 (0-55) %22 (0-54) >0,05
Actinobacteria subesi %26,8 (6—56) %24,2 (3—44) %11 (2—-38) >0,05
e  Corynebacterium cinsi %26 (5-55) %20 (3-43) %9,2 (0-38) >0,05
Bacteroides subesi %0 (0-0) %0,6 (0-3) %0,6 (0-2) >0,05
Diger subeler %0,4 (0-1) %0,6 (0-1) %2 (0-10) >0,05
Ornek basina dizileme 210928 206521 236766 >0,05
Shannon averaj 2.02 2.1 1.62 >0,05

1Tabloda yuzdeler galisma gruplarinda ilgili sube ve cinsin ortalama saptanma ylzdesini, parantez iclerindeki sayilar ise ilgili
sube veya cinsin belirtilen ¢alisma grubunda en az ve en ¢ok gorilme oranlarini géstermektedir.
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TARTISMA

Hava yolu mikrobiyotasi ile astim arasinda
nedensel bir iliski olup olmadigi bilinmemektedir
(8). Teo SM ve ark. (15) erken gocukluktan geg

ergenlige kadar olan dénemde Moraxella,
Streptococcus, Corynebacterium,
Staphylococcus, Haemophilus ve

Alloiococcus’dan olusan alti baskin cinsin Ust
hava yolu mikrobiyotasini  olusturdugunu
belirlerken; Lappan R ve ark. (16) saglikli
cocuklarda nazofaringeal orneklerde baskin
cinsleri sirasiyla Moraxella, Dolosigranulum,
Haemophilus, Corynebacterium, Streptococcus
ve Staphylococcus olarak; Bogaert D ve ark. (17)

Moraxella, Haemophilus, Streptococcus,
Flavobacterium, Dolosigranulum ve
Corynebacterium  olarak  bulmustur.  Bizim

calismamizda saglikli kontrol grubunda Ust hava
yolu mikrobiyotasinda en baskin cinsin
Dolosigranulum oldugu bunu sirasiyla Moraxella,
Haemophilus, Corynebacterium, Staphylococcus
ve Streptococcus cinslerinin izledigi saptanmistir.

Calismamizda saglkli c¢ocuklarda saptanan
cinslerin ve baskinliklarinin Lappan R ve ark.
(16)nin galismasiyla benzerlik gosterdigi, buna
karsin Teo SM ve ark. (15) ve Bogaert D ve ark.
(17)nin galismalarindan farkli olarak bizim
calismamizda saglikli grupta Alloiococcus ve
Flavobacterium cinsinin yer almadig
géralmastir. Ayrica diger calismalardan farkh
olarak bizim galismamizda saglikli cocuklarda en
baskin cinsin Dolosigranulum oldugu,
Staphylococcus ve Streptococcus cinslerinin
goreceli bollugunun daha az oldugu saptanmistir.
Saglikh ve astimli ¢ocuklarda saptanan yaygin
nazofaringeal bakterilerin goéreceli bollugunun
degerlendirildigi cesitli calismalarin verileri Tablo
3'te__ gOsterilmigtir. Dolosigranulum ile
Alloiococcus  cinslerinin =~ 16S  rRNA  dizi
homolojisinin yakin iligkili oldugu ve bu durumun
16S rRNA geni i¢in eski taksonomik veritabanlari
kullanilan ¢alismalarda yanlis siniflandirmaya yol
acabildigi belirtiimektedir (16,18). Bizim
calismamizdaki veri tabaninda Alloiococcus
olmasina karsin higbir 6rnekte saptanmamistir.

Teo SM ve ark. (15) saglikl cocuklarda Ust hava

yolu mikrobiyotasini  olusturan  subelerin
Proteobacteria  (%48), Firmicutes  (%38),
Actinobacteria  (%13), Bacteroidetes (%1);

Bogaert D ve ark. (25) Proteobacteria (%64),

Firmicutes  (%21), Bacteroidetes (%11),
Actinobacteria (%3) oldugunu saptamislardir.
Yapilan c¢alismalara benzer sekilde bizim
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calismamizda da saglikli kontrol grubunda Ust
hava yolu mikrobiyotasini olusturan en baskin
subenin Proteobacteria (%57) oldugu, bunu
Firmicutes (%29), Actinobacteria (%11) ve
Bacteroidetes (%1)'in izledigi saptanmistir.

Birgok c¢alismada dodum seklinin  solunum
mikrobiyotasinin gelisimini ve solunum saghgini
etkileyebilecegi one suriimastar ~ (8,19).
Sezaryen ile dogan yenidoganlarda,
nazofaringeal mikrobiyota dengesizliginin yani
sira higiltih solunum veya astim yoklugu ile iligkili
bakteri cinsleri olan Corynebacterium ve
Dolosigranulum ile kolonizasyonun azaldidi, g
aydan daha uzun slre emzirmenin uzun sdreli
artmis Dolosigranulum ve Corynebacterium
miktari ile iligkili oldugu ve béylece gelisen hava
yolunda daha fazla mikrobiyota stabilitesi
sagladigi belirtiimistir (8, 19-21). Bununla birlikte,
diger calismalarda yenidoganlarda dogum
seklinin farkli mikrobiyota modelleri ile iligkili
oldugu, ancak alti haftalikken mikrobiyota tekrar
orneklendiginde, farkhhiklarin kalmadigini
bulunmustur (8, 22). Bizim ¢alismamizda normal
dogan ve 12 ay Uzerinde emzirilen 7-17 yas
¢ocuklarda hava yolu mikrobiyotasinda
Dolosigranulum ve Corynebacterium cinslerinin
miktarlarinin daha ylksek oldugu belirlenmis
ancak solunum saghgi ile arasinda bir iligki
saptanmamistir.

Nazal mikrobiyota ile astim fenotipleri ve astimin
siddeti arasindaki iliski hala Kkesin olarak
tanimlanmamigtir (10). Perez-Losada ve ark. (23)
ve McCauley ve ark. (24) saglikli kontrollerden
farkh olarak astiml cocuklarin nazal
sekresyonlarinda Moraxella, Staphylococcus,
Dolosigranulum, Corynebacterium,
Streptococcus, Haemophilus, Prevotella ve
Alloiococcus cinslerinden olusan; Moraxella
cinsinin baskin oldugu farkli bir mikrobiyota
bilesimi  goésterdigini  bildirmislerdir. Bununla
birlikte yapilan diger c¢alismalarda saglikli
¢ocuklarda da Moraxella’nin en baskin cins
oldugu benzer mikrobiyota profili saptanmigtir
(15-17). Sonug olarak, Moraxella ve solunum
yolu hastalgi arasindaki iliski geligkilidir. Bazilar
Moraxella g¢oklugunu mikrobiyal stabilite ve
solunum hastaliginin olmamasiyla
iliskilendirirken; digerleri Moraxella'nin  baskin
oldugu bir mikrobiyal profilin artan solunum
hastaligi ve astim alevlenmeleri vakalari ile iligkili
oldugunu bulmustur (24-27).

Cesitli calismalarda, Corynebacterium sayisinin
fazlahginin, hava yolu mikrobiyotasinin
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stabilizasyonunu ve daha hafif hastaliga yol agan
koruyucu etkiler sagladigi; ayrica enfeksiyona
karsi immUn yanitlarda aktif bir rol oynayabilecegi
ileri surilmistir (15, 20, 26, 28, 29). Ust ve alt
hava yolu mikrobiyomu ve transkriptom Uzerine

yapillan bir calismada, Corynebacterium'un
astimh  olmayanlarin nazal hava yolunda
inflamasyonu saglayan genlerle negatif

etkilesime girdigi ve dolayisiyla koruma sagladigi
one surdlmistir (28).

Tablo-3'de de karsilastirilabilecegi Uzere diger
calismalarin tersine bizim galismamizda astimli
hastalarin nazal mikrobiyotasinin Moraxella

cinsinden daha fakir oldugu, diger calismalarla
benzer olarak astimli olgularda Staphylococcus,
Corynebacterium ve Dolosigranulum'un nazal
mikrobiyomda daha bol oldugu saptanmistir.
Ayrica bazi ¢alismalarda (16, 21)
Corynebacterium’un astimdan korudugu;
Corynebacterium ve Dolosigranulum'un saghkh
bir nazofaringeal mikrobiyom igin karakteristik
oldugu belirtiimesine karsin bizin ¢alismamizda
Corynebacterium ve Dolosigranulum cinsleri
astimh grupta kontrol grubundan daha bol
saptanmigtir.

Tablo-3. Cesitli calismalarda saglikli ve astimli ¢gocuklarda saptanan yaygin nazofaringeal bakterilerin goreceli

bollugu.
Cins Bu Perez- McCauley Bu Teo ve Lappan ve Bogaert ve
calisma Losadave ve ark. calisma ark. (24) ark. (25) ark. (26)
ark (32) (33)
Astim Astim Astim Kontrol Kontrol Kontrol Kontrol
Dolosigranulum %26,2 %9,3 %22 %16,3 %5
Corynebacterium %26 %8,8 %4,9 %9,2 %13,5 %13,3 %2
Staphylococcus %13,6 %13,9 %30,5 %1,8 %10,3 %1,4
Haemophilus %12,4 %3,5 %4,3 %12,2 %09,7 %13,4 %20
Streptococcus %10 %4,9 %8,4 %1,4 %15,5 %7,1 %12
Moraxella %2,6 %35,3 %33,9 %22,2 %31,2 %47,6 %40
Alloiococcus %0,2 %8,4 %0 %8,8
Flavobacterium %0 %0 %0 %10
Prevotella %0 %6 %0
Nazal mikrobiyom disbiyozu ve alerjik rinit olmadigi, astim hastaiginda kompozisyonu

gelisimi arasindaki iligki konusunda yapiimis
sinirll sayidaki calismada alerjik rinitte nazal
mikrobiyom disbiyozunun roli tam olarak ortaya
konulamamistir (10, 30). Bizim ¢alismamizda da

alerjik rinitte daha bol miktarda saptanan
Corynebacterium cinsi diginda, alerjik rinitte
nazofaringeal mikrobiyotanin kontrol grubuyla

benzer oldugu gorilmastar.

SONUC

Bu calisma Ulkemizde astim ve alerjik rinitli
cocuklarda nazofaringeal mikrobiyotanin
arastirimasinin yapildig1 ilk calisma olmustur.
Gruplardaki olgu sayinin az olusu ¢alismanin en
onemli kisithhidr olmustur. Calismamizda elde
edilen sonuglar diger calismalardan elde edilen
bulgularla kismen uyum géstermekte kismen de
celismektedir. Ayrica, yapilan diger galismalarin
sonuglari arasinda da tam bir uyum
gorilmemektedir. Bu bulgular 1siginda astim ve
saglikli mikrobiyotay! ayirabilecek kesin bir profil
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degisen mikrobiyotanin tek sorumlu olmadigi
sonucuna variimistir.

Sonug olarak nazofarinks mikrobiyotasinin astim
patofizyolojisini nasil etkiledigini belirlemek ve
astim hastalarinda nazal disbiyozisi hedef alan
kisiye Ozel tedavi secenekleri gelistirmek icin
olgularin immunogenetik 6zelliklerinin ve epitel
yanitlarinin incelendidi, c¢cevre ve mikrobiyota
arasindaki kompleks etkilesimleri dikkate alan,
16S metagenomiksin étesinde transkriptomiks ve
metabolomiks incelemelerin de yapilacagi, genis
gruplarla ydratulecek, iyi planlanmis boylamsal
calismalara ihtiyag vardir.

Cikar catismasi: Yazarlardan higbirinin dolayl
veya dolaysiz herhangi bir baglantilari, akademik
rekabete yonelik ilgili ticari kaynaklar veya diger
finansman kaynaklari dahil olmak tzere yanlihgi
bulunmamaktadir.

Tesekkiir: Bu proje Ege Universitesi BAP Birimi
tarafindan desteklenmistir (TGA-2018-20225).

Ege Tip Dergisi / Ege Journal of Medicine



Kaynaklar

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Stiemsma LT, Turvey SE. Asthma and the microbiome: defining the critical window in early life. Allergy
Asthma Clin Immunol. 2017; 13: 3.

Mallol J, Crane J, von Mutius E et al. The International study of asthma and allergies in childhood (ISAAC)
phase three: a global synthesis. Allergol Immunopathol (Madr). 2013; 41 (2): 73-85.

Who.int  [http://www.who.int/mediacentre/factsheets/fs307/en/]. World Health Organization: Asthma
[Accessed 10 Sept 2016]. Available from: www.who.int

Beasley R, ISAAC Steering Committee. Worldwide variation in prevalence of symptoms of asthma, allergic
rhinoconjunctivitis, and atopic eczema: ISAAC. Lancet. 1998; 351(9111): 1225-32.

Paaso EM, Jaakkola MS, Lajunen TK, Hugg TT, Jaakkola JJ. The importance of family history in asthma
during the first 27 years of life. Am J Respir Crit Care Med. 2013; 188(5): 624—6.

Subbarao P, Mandhane PJ, Sears MR. Asthma: epidemiology, etiology and risk factors. CMAJ. 2009; 181
(9): 181-90.

Slager RE, Hawkins GA, Li X, Postma DS, Meyers DA, Bleecker ER. Genetics of asthma susceptibility and
severity. Clin Chest Med. 2012; 33 (3): 431-43

Aguilera AC, Dagher IA, Kloepfer KM. Role of the Microbiome in Allergic Disease Development. Curr Allergy
Asthma Rep. 2020; 20 (9): 44.

Ver Heul A, Planer J, Kau AL. The Human Microbiota and Asthma. Clin Rev Allergy Immunol. 2019; 57 (3):
350-63.

Dimitri-Pinheiro S, Soares R, Barata P. The Microbiome of the Nose-Friend or Foe?. Allergy & Rhinology.
2020; 11: 1-10.

Brozek JL, Bousquet J, Agache | et al. Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines-2016
revision. J Allergy Clin Immunol. 2017; 140 (4): 950-8.

Ginasthma.org  [https://ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-_wms.pdf].
Global Strategy For Asthma Management and Prevention. [Accessed 05.12.2020]. Avaible from:
www.ginasthma.org

Naclerio RM, Meier HL, Adkinson NF Jr et al. In vivo demonstration of inflammatory mediator release
following nasal challenge with antigen. Eur J Respir Dis Suppl. 1983; 128 (Pt 1): 26-32.

lontorrent User Guide. lon 16S™ Metagenomics Kit Catalog Number A26216 Publication Number
MANO0010799 Revision C.0.

Teo SM, Mok D, Pham K et al. The infant nasopharyngeal microbiome impacts severity of lower respiratory
infection and risk of asthma development. Cell Host Microbe. 2015; 17 (5): 704-15.

Lappan R, Imbrogno K, Sikazwe C et al. A microbiome case-control study of recurrent acute otitis media
identified potentially protective bacterial genera. BMC Microbiol. 2018; 18 (1):13.

Bogaert D, Keijser B, Huse S et al. Variability and diversity of nasopharyngeal microbiota in children: a
metagenomic analysis. PLoS One. 2011; 6 (2): e17035.

Lappan R, Jamieson SE, Peacock CS. Reviewing the Pathogenic Potential of the Otitis-Associated
Bacteria Alloiococcus otitidis and Turicella otitidis. Front Cell Infect Microbiol. 2020; 10: 51.

Bosch AATM, Levin E, van Houten MA et al. Development of Upper Respiratory Tract Microbiota in Infancy is
Affected by Mode of Delivery. EBioMedicine. 2016; 9: 336-45.

Bosch AATM, de Steenhuijsen Piters WAA, van Houten MA et al. Maturation of the Infant Respiratory
Microbiota, Environmental Drivers, and Health Consequences. A Prospective Cohort Study. Am J Respir Crit
Care Med. 2017; 196 (12): 1582-90.

Brugger SD, Eslami SM, Pettigrew MM et al. Dolosigranulum pigrum Cooperation and Competition in Human
Nasal Microbiota. mSphere. 2020; 5 (5).

Chu DM, Ma J, Prince AL, Antony KM, Seferovic MD, Aagaard KM. Maturation of the infant microbiome
community structure and function across multiple body sites and in relation to mode of delivery. Nat Med.
2017; 23 (3): 314-26.

Pérez-Losada M, Alamri L, Crandall KA, Freishtat RJ. Nasopharyngeal Microbiome Diversity Changes over
Time in Children with Asthma. PLoS One. 2017; 12 (1).

McCauley K, Durack J, Valladares R et al. Distinct nasal airway bacterial microbiotas differentially relate to
exacerbation in pediatric patients with asthma. J Allergy Clin Immunol. 2019; 144 (5): 1187-97.

Cilt 61 Say 3, Eyliil 2022 / Volume 61 Issue 3, September 2022 377


https://ginasthma.org/wp-content/uploads/2020/04/GINA-2020-full-report_-final-_wms.pdf

25.

26.

27.

28.

29.

30.

378

Bisgaard H, Hermansen MN, Buchvald F et al. Childhood asthma after bacterial colonization of the airway in
neonates. N Engl J Med. 2007; 357 (15): 1487-95.

Biesbroek G, Tsivtsivadze E, Sanders EA et al. Early respiratory microbiota composition determines bacterial
succession patterns and respiratory health in children. Am J Respir Crit Care Med. 2014; 190 (11): 1283-92.
Teo SM, Tang HHF, Mok D et al. Airway Microbiota Dynamics Uncover a Critical Window for Interplay of
Pathogenic Bacteria and Allergy in Childhood Respiratory Disease. Cell Host Microbe. 2018; 24 (3): 341-52.
Chun Y, Do A, Grishina G et al. Integrative study of the upper and lower airway microbiome and
transcriptome in asthma. JCI Insight. 2020; 5 (5).

Kloepfer KM, Sarsani VK, Poroyko V et al. Community-acquired rhinovirus infection is associated with
changes in the airway microbiome. J Allergy Clin Immunol. 2017; 140 (1): 312-5.

Lal D, Keim P, Delisle J et al. Mapping and comparing bacterial microbiota in the sinonasal cavity of healthy,
allergic rhinitis, and chronic rhinosinusitis subjects. Int Forum Allergy Rhinol. 2017; 7 (6): 561-9.

Ege Tip Dergisi / Ege Journal of Medicine



Arastirma Makalesi / Research Article

Ege Tip Dergisi / Ege Journal of Medicine 2022; 61 (3): 379-386

Palyatif bakim kliniginde yatan hastalara bakim veren bireylerin mental iyi
olus durumlari ve sosyal destek diizeylerinin incelenmesi

Investigation of mental well-being status and social support levels of patients
hospitalized in palliative care clinic
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oz

Amag: Palyatif bakim streci, bakim veren igin gesitli zorluklari beraberinde getirmektedir. Bu nedenle
bakim verenin ruh saghg: olumsuz etkilemekte ve sosyal destede gereksinim duymaktadirlar. Bu
calisma palyatif bakim kliniginde yatan hastalara bakim veren bireylerin mental iyi olus durumlari ve
algiladiklari sosyal destek duzeylerini belilemek amaciyla yapilmistir.

Gere¢ ve Yontem: Calisma tanimlayici tipte olup, Mart-Ekim 2020 tarihleri arasinda yapilmistir.
Calismanin orneklemini 166 bakim veren birey olusturmustur. Verilerin toplanmasinda tanitici bilgi
formu, Warwick-Edinburgh Mental Iyi Olus Olgegdi ve Cok Boyutlu Algilanan Sosyal Destek Olgegi
kullanilmigtir. Verilerin analizinde tanimlayici istatistikler, Mann Whitney U testi ve Kruskal Wallis
analizi ve Spearman Korelasyon analizi yapiimistir.

Bulgular: Bakim veren bireylerin mental iyi olus 6lgegi toplam puan ortalamalari 51,39+12,3, cok
boyutlu algilanan sosyal destek odlgedi toplam puan ortalamalari 54,15+15,14 olarak saptanmistir.
Bakim vericilerin mental iyi olus duzeyleri ile algiladiklari sosyal destek arasinda pozitif yénde, orta
dizeyde, anlamli bir iliski saptanmistir (r=,620, p<0,001).

Sonug: Bakim verenlerin mental iyi olus durumlari ve algiladiklari sosyal destegin arttiriimasi icin
girisimsel calismalarin yapilmasi énerilmektedir.

Anahtar Sozciikler: Palyatif bakim, bakim verenbirey, mental iyi olus, sosyal destek.

ABSTRACT

Aim: Palliative care process brings with it various difficulties for caregivers. For this reason, the mental
health of the caregiver is adversely affected, and they need social support. This study was conducted
to determine the mental well-being and perceived social support levels of the individuals who care for
the patients in the palliative care clinic.

Materials and Methods: The study is of descriptive type and was conducted between March and
October 2020.The sample of the study consisted of 166 caregivers. Introductory information form,
Warwick-Edinburgh Mental Well-Being Scale and Multidimensional Perceived Social Support Scale
were used to collect data. Descriptive statistics, Mann Whitney U test and Kruskal Wallis analysis and
Spearman Correlation analysis were used in the analysis of the data.

Results: The mental well-being scale total score averages of caregivers were 51.39+12.30, and the
multidimensional perceived social support scale total score averages were 54.15+15.14. A positive,
moderate, and significant relationship was found between caregivers' mental well-being and perceived
social support (r=.620, p<0.001).
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Conclusion: Itis recommended to carry out interventional studies to increase the mental well-being of

caregivers and their perceived social support.

Keywords: Palliative care, caregiver, mental well-being, social support.

GiRiS

Dinyada yilda ortalama 40 milyon insanin
palyatif bakima ihtiyaci oldugu ve sadece %14’ln
palyatif bakim alabildigi, bunlardan %78’inin
dusuk ve orta gelirli Ulkelerde yasadiklari tahmin
edilmektedir (1). Palyatif bakim sireci, hastalar
ve onlara bakim verenler igin ¢esitli zorluklarin
yasandigi bir surectir. Ozellikle hastalik terminal
asamaya ilerlediginde hem hastalar hem de
bakim verenler fiziksel, psikolojik ve sosyal
agidan olumsuz etkilenirler dolayisiyla sosyal ve
duygusal destege ihtiyag duyarlar (2-7). Bu
nedenle hastalarin yani sira bakim verenlerinde
(aile, akraba, bakici, saglik calisani) fiziksel,
mental ve sosyal destek ihtiyaglarinin
karsilanmasi gerekir (8). Clnki mental yénden
iyi olan bireyler, stresli durumlarla bas edebilir,
calisma kosullarinda Uretkendirler ve sahip
olduklari yetenekler sayesinde topluma vyararli
olabilirler. Literatirde mental iyi olus duzeyi
yuksek olan bireylerin hem psikolojik hem de
fiziksel sagliklarinin daha iyi oldugu, diger
insanlarla iyi iligkiler kurabildikleri, c¢alisma
ortaminda verimli olduklari ve yagsam surelerinin
uzadigi saptanmigtir (9-11). Mental iyi olus hem
bireysel hem de cevresel ve toplumsal olarak
yasamin devaminda énemlidir (12, 13).

Yapilan arastirmalar hastalara bakim verme
sirasinda algilanan sosyal destegin, psikolojik
saghgin iyilestirimesinde 6nemli bir yere sahip
oldugunu gostermektedir (14-17). Bu nedenle
bakim verenlerin mental iyi olus durumlari ve
sosyal destek algilarinin belirlenmesi ve sonugclar
dogrultusunda yapilacak  girisimler hem
hastalarin hem de bakim verenlerin sagliginin
surdurdlmesinde olduk¢a 6nemlidir.Bu c¢alisma
palyatif bakim kliniginde yatan hastalara bakim
veren bireylerin mental iyi olus durumlar ve
algiladiklari sosyal destek dizeylerini belirlemek
amaciyla yapilmigtir.

GEREG ve YONTEM

Tanimlayici tipte yapilan bu g¢alismaya, Harran
Universitesi Arastirma ve Uygulama Hastanesi
Baghekimligi'nden, Harran Universitesi Klinik
Aragtirmalar Etik Kurulu’'ndan (13.04.2020 tarih,
07 no’lu oturum ve 18 sayili karar) alinan izin
sonrasi, Mart 2020 - Ekim 2020 tarihleri arasinda
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Palyatif Bakim Klinigine yatan hastalara bakim
veren ve calismaya katimayl kabul eden 166
birey katilmigtir.Veriler, 20 sorudan olusan
tanitici bilgi formu (18,19), Warwick-Edinburgh
Mental iyi Olus Olgegi ve Cok Boyutlu Algilanan
Sosyal Destek Olgegi ile toplanmistir.

Warwick-Edinburgh Mental iyi Olus Olgegi
(WEMIOO): Tennant ve ark (12). tarafindan
geligtiriimis, Keldal (13) tarafindan Tirkge
gecerlik ve guvenirligi yapimigtir. Toplam 14
maddeden olusan &lgek hem psikolojik iyi olus
hem de 6znel iyi olusu kapsamakta ve bireylerin
pozitif mental sagliklariyla ilgilenmektedir. Besli
likert tipinde bir Slgektir, minimumve maksimum
degerleri 14-70'tir. Olgegin puanlanmasi 1-5
arasinda degismektedir (1: hi¢ katilmiyorum, 5:
tamamen katiliyorum). Olgek Cronbach Alfa
degeri 0,89 bulunmustur (13). Calismamizda ise
Olgegin Chronbach Alfa degeri 0,96 saptanmistir.

Cok Boyutlu Algilanan Sosyal Destek Olgegi:
Zimet ve ark. (14) tarafindan 1988 yilinda
gelistiriimis, Eker ve ark (5) tarafindan 1995
yilinda Turkge gecerlik guvenirligi test edilmigtir.
Ayrica 2001 vyiinda Eker ve arkadaslari
tarafindan d&lgegin gdézden gegirilmis formunun
gecgerlilik ve glvenililik  c¢alismasi  tekrar
yapilmistir (15). Olgek toplam 12 maddeden ve
Ug¢ alt boyuttan olusmustur (aile, arkadas, 6zel bir
insan). Yedili Likert tipi bir olgektir. Uygulayici
Olcek maddelerine en az 1 en fazla 7 puan
verebilmektedir. Her alt boyutta dért madde
puanlari toplanarak, alt boyut puani ve butin alt

boyut puanlarinin toplanmasiyla da Olgegin
toplam puani ortaya c¢ikmaktadir. Olgegdin
minimum ve maksimum degerleri 12-84'tlr.

Olgekte puan vyiikseldikge algilanan sosyal
destek dizeyi de artmaktadir. Olgegin toplam
puan Uzerinden Chronbach Alfa degeri 0,89'dur
(15). Calismamizda olgedin Chronbach Alfa
degeri 0,93 olarak bulunmustur.

Verilerin degerlendirmek i¢cin SPSS 20.00 paket
programi  kullaniimigtir.  Verilerin  analizinde
tanimlayici istatistikler (sayi, ylzde, ortanca,
minimum-maksimum degerler), normal dagilima
uymayan verilerin analizi i¢cin Mann Whitney U
Testi, Kruskal Wallis Analizi ve Spearman
Korelasyon  Analizi  kullanilmistir.  Normal
dagihma uygunluk analizlerinden Shapiro-Wilk
Testi yapilmigtir.
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BULGULAR

Palyatif bakim alan hastalarin %14,5’i 60-69 yas
arasl, %20,5’i 70-79 yas arasi, %39,2’si 80-89
yas arasinda, %25,8i 90 yas ve Uzeriydi.
Hastalarin %48,2’si kadin, %46,4’G ise evliydi.
Bakim alan hastalarin %34,3'0 okuryazar degil,
%38’i sadece okuma-yazma biliyor, %12’si
ilkokul, %8,4’G ortaokul ve %7,3'U lise ve Uzeri
6grenim goérmustli. Hastalarin  %25,9'u inme,
%68,7’si diabetes mellitus, %5,4'G terminal
doénem kanser tanisi ile klinikte yatmaktaydi. Tani
aldiklar sure, hastalarin%85’inde alti yildan az,
%15’inde ise alti yil ve Ustiydid. Bakim veren
bireylerin sosyo-demografik 6zellikleri Tablo-1’de,
bakim verme ile ilgili 6zellikleri ise Tablo-2’de
verilmistir.

Bakim veren bireylerin mental iyi olus Olcegdi
toplam puan ortalamalarr 51,39 + 12,3
(minimum:14, maksimum:70), c¢ok boyutlu
algilanan sosyal destek O&lgegi toplam puan
ortalamalari ise 54,15 = 15,14 (minimum:20,
maksimum:84) olarak saptandi. Bakim verenlerin
demografik 06zelliklerine gbére mental iyi olus
Olcedi ve ¢ok boyutlu algilanan sosyal destek
Olcegi puan ortalamalarinin  karsilastiriimasi
Tablo-3'te gdsterilmistir. Bakim verenlerin bakim
verme ile ilgili 6zelliklerine goére mental iyi olus
Olcegi ve c¢ok boyutlu algilanan sosyal destek
Olgcegi puan ortalamalarinin  karsilastiriimasi
Tablo-4'te belirtildi.

Bakim veren bireylerin mental iyi olus dizeyleri
ile algiladiklari sosyal destek arasinda pozitif
yonde, orta duzeyde, anlamli bir iligki saptandi
(r=.620, p<0,001)

Tablo-1. Bakim veren bireylerin sosyo-demografik 6zelliklerinin dagilimi (n=166).

Degiskenler n %
Yas

20-39 26 15,7
40-59 84 50,6
60 ve Uzeri 56 33,7
Cinsiyet

Kadin 115 69,3
Erkek 51 30,7
Medeni Durumunuz

Evli 139 83,7
Bekar 27 16,3
Egitim Durumunuz

Okur Yazar Degil 24 14,5
Okuryazar 46 27,6
ilkokul 33 19,9
Ortaokul 39 23,5
Lise ve Uzeri 24 14,5
Cocuk Sahibi Olma Durumu

Evet 142 85,5
Hayir 24 14,5
Mesleginiz

Ev Hanimi 94 56,6
Esnaf 14 8,4
issiz 6 3,6
Devlet Memuru 36 21,7
Emekli 16 9,7
Sosyal Giivence Varligi

Var 161 97
Yok 5 3
Baska bir iste Calisma Durumu

Calisiyor 49 29,5
Calismiyor 117 70,5
Ekonomik Durum

lyi 30 18,1
Orta 97 58,4
Kot 39 23,5
Toplam 166 100
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Tablo-2. Bakim veren bireylerin bakim verme ile ilgili 6zelliklerinin dagilhmi.

Ozellikler n %
Bakim verme siiresi (n=166)

6 yil ve alti 112 67,5
7 yil ve Ustl 54 32,5
Bakim verme nedeni (n=166)

Aile bagi oldugu icin 103 62
Ekonomik katki sagladigi igin 63 38
Hastaya bakim veren baska birey varligi (n=166)

Var 80 48,2
Yok 86 51.8
Bakim verme sirasinda gii¢lilk yasama durumu (n=166)

Evet 143 86,1
Hayir 23 13,9
Bakim verme siirecinde yasanan giigliikler (n=143)

is ile ilgili sorunlar 2 1,4
Saglik sorunlari 69 48,2
Maddi sorunlar 35 24.5
Aile iligkilerinde yaganan sorunlar 37 25,9
Sorumluluklar yerine getirme durumu(n=166)

Evet 69 41,6
Hayir 97 58,4

Tablo-3. Bakim verenlerin demografik 6zelliklerine gére mental iyi olus 6lgedi ve ¢ok boyutlu algilanan sosyal
destek Olgedi puan ortalamalarinin kargilagtiriimasi.

Olgekler
Mental iyi Olus istatistiki Gok Boyutlu Algilanan istatistiki
Degiskenler Olgegi Toplam Puani Deger Sosyal Destek Olgegi Deger
Toplam Puani
Ortanca (Min.-Maks.) Ortanca (Min.-Maks.)

Yas

20-39 63,5(42-70) p<0,001 67(28-79) p =0,01
40-59 53,5(14-70) 54(20-84)

60 ve Uzeri 47(23-70) 51,5(29-76)

Cinsiyet

Kadin 47(14-70) p<0,001 48(20-81) p<0,001
Erkek 62(28-70) 67(21-84)

Medeni Durum

Evli 50(14-70) p=0,011 52(20-84) p = 0,022
Bekar 58(34-70) 60(32-80)

Egitim Durumunuz

Okur Yazar Degil 41(14-59) p<0,001 40(20-66) p<0,001
Okuryazar 46(23-70) 45(28-72)

ilkokul 53(28-66) 50(21-76)

Ortaokul 63(28-70) 69(28-84)

Lise ve Uzeri 63(41-70) 66(47-80)

Sosyal Giivencesi

Var 51(14-70) p = 0,962 54(20-84) p =0,660
Yok 50(42-64) 52(40-80)

Cocuk Sahibi Olma Durumu

Var 50(14-70) p =0,094 53,5(20-84) p = 0,156
Yok 56,5(32-70) 59(32-80)

Baska bir iste Calisma

Caligiyor 64(28-70) p<0,001 69(21-84) p<0,001
Calismiyor 46(14-70) 47(20-80)

Ekonomik Durum

Iyi 52(28-70) p<0,001 59,5(21-76) p<0,001
Orta 56(14-70) 60(20-84)

Kéti 42(23-65) 41(27-70)

Min.-Maks.: Minimum-Maksimum
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Tablo-4. Bakim verenlerin bakim verme ile ilgili 6zelliklerine gére mental iyi olus 6lgedi ve ¢ok boyutlu algilanan
sosyal destek dlcedi puan ortalamalarinin karsilastiriimasi.

Degiskenler Olgekler

Mental iyi Olug istatistiki Cok Boyutlu Algilanan istatistiki

Olgegi Toplam Deger Sosyal Destek Olgegi Deger

Puani Toplam Puani
Ortanca (Min.- Ortanca (Min.-Maks.)
Maks.)

Bakim Verme Siiresi
6 yil ve alti 55(14-70) p = 0,046 54(20-84) p =0,597
7 yil ve Ustl 47,5(27-68) 54(21-81)
Bakim Verme Nedeni
Aile bagi 55(14-70) p = 0,010 60(20-81) p<0,001
Ekonomik katki 46(23-70) 44(25-84)
Hastaya bakim veren baska birey varligi
Var 61(14-70) p<0,001 65(20-84) p<0,001
Yok 46(23-70) 42,5(25-76)
Bakim verme sirasinda giigliik yagama durumu
Evet 49(14-70) p<0,001 51(20-84) p<0,001
Hayir 67(50-70) 70(51-81)
Sorumluluklarn yerine getirme durumu
Evet 62(28-70) p<0,001 65(38-84) p<0,001
Hayir 45(14-70) 44(20-80)

Min.-Maks.: Minimum-Maksimum

TARTISMA

Palyatif bakimda, psikososyal bakim ve mental iyi
olus, hastalarin, ailelerinin ve bakicilarinin ginltk
yasaminin tim yonlerini icerecek sekilde genis
baglamda ele alinmaktadir. Bakim verme sureci
bireyleri fiziksel, psikososyal ve duygusal olarak
olumsuz yénde etkilemektedir (16). Karakaya’nin
calismasinda (17) palyatif bakim hastalarina
bakan kigilerin %66,1’inin sagliginin olumsuz
etkilendigi  belirtilmigtir.  Yapilan bagka bir
calismada, bakim verenlerin yUksek duizeyde
anksiyete ve depresyon belirtileri bildirdigi ifade
edilmigtir  (20). Yine palyatif bakim veren
bireylerin psikolojik ve sosyal profilinin incelendigi
bir calismada da bakim verenlerin %44’Gnun
anksiyete ve depresyon yasadigi bildirilmistir.
Ayni galismada katihmcilarin zayif psikososyal
iyilik haline sahip olduklari da belirtilmistir (21).
Calismamizda bakim veren bireylerin mental iyi
olus dlgcegi puan ortalamasi 51,39+12,3 olarak
saptanmistir. Bu c¢alismada mental iyi olus
Olceginden alinabilecek en ylksek puanin 70
oldugu disunildiginde bakim veren bireylerin
mental iyi olus durumlarinin duasik oldugu
soylenebilir. Covid-19 pandemisi sirasinda
yapilan bu g¢alismada pandemiye bagl olarak
bakim veren bireylerin mental sagliginin olumsuz
yonde etkilenmis olabilecegdi disuncesindeyiz.
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Literatirde sosyal destegin bakim verenlerde
koruyucu bir faktér oldugu (22), bakim verenlerin
dostluga, yalniz olmadiklarini hissetmeye, sosyal
ve duygusal destege ihtiyaci oldugu
belirtiimektedir (23,24). Yapilan c¢alismalarda
bakim verenlerin sosyal destek duzeylerinin bu
calisma ile benzer oldugu goértlmektedir (25-28).
Doékmen’in (23), hasta, yasl ve engelliye bakim
veren bireylerle vyaptigi calismada, bakim
verenlerin algiladigi sosyal destek dizeyinin bu
calismadan daha dusik oldugu bulunmustur.
Calismamizda bakim veren bireylerin algiladiklari
sosyal destek dizeyleri 54,15+15,14'tG. Bu
¢alismada kullanilan ¢ok boyutlu algilanan sosyal
destek dlgeginden alinabilecek en ylksek puanin
84 oldugu dusunildiginde bakim verenlerin
algiladiklari sosyal destek duzeyinin dusuk
oldugu soylenebilir. Hem bakim verme sireci
hem de covid 19 pandemisi nedeniyle bakim
veren bireylerin sinirli  kisilerarasi iligkilerde
bulunmasi algiladiklari sosyal destek duzeylerini
dusurmus olabilir.

Calismamizda 60 yas ve Uzeri bakim veren
kisilerin mental iyi olus ve algiladiklari sosyal
destek Olcegi ortanca puanlarinin daha dusuk
oldugu goérilmustir. Yapilan bir ¢alismada
katilimcilarin yaslari ile psikolojik iyi olug 6lcegdi

puan ortalamalari arasinda anlamli bir fark
oldugu belirtiimistir ~ (29). Kili¢’in (29)
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calismasinda yas arttikga sosyal destek algisi
daha disuk bulunmustur. Karakurt ve ark’nin
calismasinda da yas arttikga algilanan sosyal
destek duzeyi distk c¢ikmistir (30). Arikan ve
ark’nin c¢alismasinda ise yas arttikga bakim

verenlerin algiladiklari sosyal destegin daha
yuksek  oldugu  belirtiimistir ~ (27).  Bizim
calismamizda ileri yasta mental iyi olus ve

algilanan sosyal destek dizeylerinin  distk
olmasi beklenen bir sonugtur. Clnku ileri yaglihk
beraberinde kronik hastaliklar getirmekte ve
kisinin saghigini olumsuz yonde
etkileyebilmektedir.

Bakim verme surecinde cinsiyet 6nemli bir
degiskendir (23). Bu calismada bakim veren
bireylerin ¢ogunun kadin oldugu (%69,3) ve
kadin bakim verenlerin erkeklere gére mental iyi
olus durumlari ve algiladiklari sosyal destek
ortanca puanlarinin  daha dusik ciktig
gorllmektedir. Literatirde de bu c¢alismaya
benzer olarak bakim verenlerin ¢gogunun kadin
oldugu belirtiimektedir (17, 29, 31). Yapilan bir
calismada bakim verenlerin cinsiyeti ile psikolojik
iyi olus durumlari arasinda anlamh bir fark
saptanmistir.  Kadinlarin  psikolojik iyi olus
durumlari daha disuk bulunmustur (29). Baska
bir calismada da bakim verenlerin cinsiyeti ile
anksiyete durumu arasinda anlamli bir fark
oldugu belirtiimektedir (20). Farkh calismalarda
da bu calismaya benzer olarak kadinlarin
algiladiklari sosyal destegin erkeklere goére daha
distk oldugu belirtilmistir (19, 30). Ayrica bu
calismada bakim verenlerin ¢ogu aile bagi
nedeni ile bakim verdigini ifade etmigtir. Bdyle bir
durumda kadin hem Ucret almamakta hem de
bos zaman hakkini kullanamamaktadir (32).
Bakim vericilik kadinlara ézel bir durum gibi kabul
edilmektedir. Bakima gereksinimi olan yasli,
engelli ve hasta yakinlarina bakmak geleneksel
olarak kadin goérevi olarak goérulmektedir (23). Bu
nedenlerden dolayl ¢alismada kadinlarin mental
iyi olus durumlar ve algiladiklari sosyal destegin
disuk ¢ikmasi beklenen bir sonugtur.

Bu calismada evli bakim verenlerin mental iyi
olus durumlari ve algiladiklari sosyal destek
ortanca puanlari bekarlara goére daha dusuk
ctkmigtir. Literatirde evli bakim verenlerin ruh
saghginin daha iyi oldugu, algiladiklari sosyal
destegin daha yiksek oldugu belirtiimektedir
(23). Jinekolojik kanserli kadinlara bakim
verenlerde yapilan bir ¢alismada bekar bakim
verenlerin algiladiklari sosyal destek evli olanlara
gbre daha dustuk c¢ikmistir (33). Bizim
calismamizda evli bakim verenlerin mental iyi
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olus durumlari ve algiladiklari sosyal destek
dizeylerinin dusuk c¢ikmasi bakim vermenin
yaninda evliligin getirdigi sorumluluklar (anne, es
vs.) ile aciklanabilir. CUnkd evli bakim verenler
hem bakim vermeye hem de sorumluluklarina
zaman ayirmak zorundadirlar. Bu durum bakim
verenlerin kendilerine yeterince zaman
ayirmalarini engellemis ve mental iyi olus ve
sosyal destek dlzeylerinin dusik ¢ikmasina
neden olmus olabilir.

Ayrica bakim verenlerin baska bir iste calisma
durumu ve ekonomik durumu ile mental iyi olus
ve algillanan sosyal destek ortanca puanlari
arasinda anlaml bir fark saptanmistir. Bakim
verenlerin bagka bir iste c¢alisma durumu ile
mental iyi olus ve algilanan sosyal destek ortanca
puanlarinin  yiksek ¢ikmasi beklenen bir
sonugctur.

Calismada uzun sire bakim verenlerin (7 yil ve
Ustl) mental iyi olus durumlarinin daha kisa
sureli (6 yil ve alti)) bakim verenlere goére daha
disik oldugu saptanmistir. Ayrica bakim verme
suresi ile algilanan sosyal destek arasinda
anlamli bir fark bulunmamaktadir. Uzun sdreli
bakim verenler, bakim verme sirasinda kendi
saglk sorunlarini gOrmezden gelerek
ertelemekte, sosyal ortamlardan kendilerini izole
etmekte, duygusal ve mental agidan korku veya
kayiplar yagsamaktadirlar (34, 35). Uzun vadede
yasanan agir yuk ve psikolojik stres Kkisiyi
olumsuz etkiler (36) ve bireylerin Kkisilerarasi
iliskilerinde sorun yasamasina neden olabilir.
Calismada aile bagi olan bakim verenlerin mental
iyi olus durumlari ve algiladiklari sosyal destegin
yuksek oldugu gorulmustir.  Yapilan  bir
calismada bireylerin bakim verilen bireyle
iliskisinin olmasi durumu ile psikolojik iyi olug
durumu arasinda anlamh bir fark oldugu
belirtiimigtir  (29). Kilig'm g¢alismasinda da
c¢alismamiza benzer sekilde bakim verilen birey
ile aile bagi olan bakim verenlerin algiladiklari
sosyal destek yiksek ¢cikmistir (19). Calismadan
elde edilen bu sonuglar aile bagr olan bakim
verenlerin bu slreci bir sorumluluk olarak
algilamalari ile iligkili olabilir.

Calismada bakim verenlerin algiladiklari sosyal
destek arttikga mental iyi olus dizeylerinin de
pozitif yonde arttigi saptanmistir. Zaten bizim
sonuglarimiza benzer sekilde calismalarda da
bakim vericilerin psikolojik sagliginin
gelistiriimesinde verilen sosyal destedin 6nemli
oldugu belirtiimektedir (37-39). Engelli ¢ocuklari
olan ebeveynler, gdcmenler ve cinsiyetlerini
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degistirmek isteyen kisiler  gibi farkli
orneklemlerden olugan bir meta analizde, sosyal
destegin ruh saghgdi ile yuksek korelasyon
gosterdigi  belirtiimistir (40). Calismamizda da
sosyal destek arttikca mental iyi olug dlzeylerinin
pozitif ydnde arttigi saptandi.

Calismanin Sinirhiliklan

Pandemi nedeniyle kliniJe yatan hasta sayisi
sinirl sayida kalmig ve bu durum daha fazla

bakim verme nedeni, hastaya bakim veren baska
birey varlidi, bakim verme sirasinda giglik
yasama durumu, sorumluluklari yerine getirme
durumu). Bunun yaninda algilanan sosyal destek
ile mental iyi olus durumu arasinda pozitif yénde,
orta dizeyde, anlaml bir iliski bulunmustur.

Sosyal destek adlarinin arttiriimasi mental iyi
olus duzeyini olumlu yénde etkileyebilecegi igin
palyatif bakim hastalarina bakim veren bireyler

agisindan sosyal destek aglarinin
gUglendirilmesine yonelik calismalarin
yapiimasinin énemli oldugu dislncesindeyiz.
Sonug olarak bakim verenlerin mental iyi olus ve

sayida bakim verene ulasilmasini ve g¢alismaya
katilma oranini sinirlandirmigtir.

SONUG

Sonug olarak palyatif kliniklerinde yatan hastalara  algiladiklari sosyal destek duzeylerinin
bakim veren bireylerin mental iyi olus ve arttirimasi igin girisimsel galismalarin
algiladiklari sosyal destek dizeylerinin istenen planlanmasi 6nerilmektedir.

dlzeyde olmadigi ve birgok faktdrden etkilendigi C|kar catismasi: C|kar catismasi

saptanmistir (yas, cinsiyet, medeni durum, egitim
durumu, baska bir iste ¢alisma, ekonomik durum,

bulunmamaktadir.
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Meme kanseri hiicrelerinde anastaz fenomeninin tanimlanmasi

Identification of the phenomenon of anastasis in breast cancer cells
Bakiye Goker Bagca
Aydin Adnan Menderes Universitesi Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Aydin, Tiirkiye

0z
Amag: Calismada, diinya genelinde en yaygin kanser tiplerinden biri olan meme kanserinde, apoptoz

ile iligkili genlerin anastaz surecindeki ifadesel degisimlerinin ve potansiyel rollerinin tanimlanmasi
amagclanmistir.

Gereg ve Yontem: Farkl tipteki meme kanseri hiicre hatlari (MCF7 ve MDA-MB-231), meme kanseri
kok hucreleri ve saglkli meme hicre hatti (MCF10A) kullanildi. Apoptotik ve anastatik hiicre yizdeleri,
akis sitometrisi araciligiyla Annexin V testi ile belirlendi. Apoptotik hiicrelere gore anastatik hlcrelerin
gen ekspresyon degisimleri qRT-PCR ve 28t yontemi ile belirlendi. Anlamli degisim gdsteren
genlerin gorev aldiklari yolak ve biyolojik sturegler STRING v11.5 veri tabani kullanilarak belirlendi.

Bulgular: Tim hicre gruplarinda etanol uygulamasi sonucu kontrole gére apoptoz ylzdesinin arttigi
ve apoptozu uyaran etmenin uzaklastiriimasiyla apoptotik hiicre ylizdesinin azaldigi belirlendi. Kontrol,
apoptoz ve anastaz gruplari arasinda apoptotik hiicre ylizdesindeki degisim en fazla MCF7
hicrelerinde belirlendi. Uyumlu sekilde bu hicre hattinda en fazla sayida gende ifade degisimi
belirlendi. CASP7 ve APAF1 genleri tim hticre hatlarinda ekspresyon azaligi sergiledi. Tum hicre
gruplarinda anastazin sistein tipi endopeptidaz aktivitesini (GO_ID: 0043027) ve ilag direnci iligkili
yolaklari (KEGG_ID: hsa01524) ortak sekilde etkiledigi belirlendi.

Sonug: Hicrelerde anastaz fenomeninin apoptoz diizenleyici mekanizmalar ile etkilesiminin
tanimlanmasi, hem saglikh hicrelerin onkojenik dénlisiminin hem de kanserde ilag direnci
mekanizmalarinin aydinlatilabilmesi agisindan 6nem tasimaktadir.

Anahtar Sozciikler: Anastaz, apoptoz, hiicre 6limi, meme kanseri, kok hiicre.

ABSTRACT

Aim: This study aimed to define the expression changes and potential roles of the apoptosis-related
genes in the anastasis process in breast cancer, which is one of the most common cancer types.

Materials and Methods: Different types of breast cancer cell lines (MCF7 and MDA-MB-231), breast
cancer stem cells, and healthy breast cell line (MCF10A) were used. Apoptotic and anastatic cell
percentages were determined by the Annexin V test and flow cytometry. Gene expression changes in
anastatic cells compared to apoptotic cells were determined by the qRT-PCR and 2% method. The
pathways and biological processes of genes that show significant changes were determined using the
STRING v11.5 database.

Results: In all cell groups, it was determined that the percentage of apoptosis increased as a result of
ethanol application, and the percentage of apoptotic cells decreased with the removal of the
apoptosis-inducing factor. The change in the percentage of apoptotic cells between the control,
apoptosis, and anastasis groups was determined the most in MCF7 cells. Consistently, expression
changes were determined in the largest number of genes in this cell line. CASP7 and APAF1 genes
downregulated in all cell lines. In all cell groups, it was determined that anastasis affects Cysteine-type
endopeptidase activity involved in execution phase of apoptosis (GO_ID: 0043027), and drug
resistance-related pathways (KEGG_ID: hsa01524).
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Conclusion: The definition of the interaction of the anastasis phenomenon in cells with apoptosis
regulatory mechanisms is important in terms of elucidating both the oncogenic transformation of
healthy cells and the mechanisms of drug resistance in cancer.

Keywords: Anastasis, apoptosis, cell death, breast cancer, stem cell.

GiRiS

Global kanser istatistik verilerinin 1s1ginda 2020
yili itibariyla meme kanserleri, diinya genelinde
en ylksek insidansa sahip kanser sinifini
olugturmaktadir. Yilhk insidansi vyaklagik iki
milyon ¢ yuz bin ile tim kanserlerin %12’sini,
yilhk 6lum sayisi ise yaklagik alti yliz seksen bes
bin ile kansere bagl Olumlerin  %7’sini
olusturmaktadir (1). Meme kanserleri de diger
kanserler gibi farkli hicrelerden koéken alan
heterojen bir hastalik grubudur. Genellikle
tasidiklari hormon reseptorlerine gore
siniflandiriimaktadirlar. Bununla birlikte meme
kanserinde de hem heterojenite hem de tedavi
direnci ve niksten sorumlu olan temel
faktorlerden biri kanser kdk hicrelerinin varligidir
(2). Kanser tedavisinde en o6nemli stratejilerin
basinda kanser hicrelerini apoptoza
yonlendirmek gelmektedir. Tip | hucre o6lumi
olarak da bilinen apoptoz, i¢c ve disg uyaranlara
bagli olarak siki sekilde denetlenen genetik
slregler butlininl icermektedir. Temel olarak
kaspaz ailesi proteazlari ve Bcl2 ailesinin pro- ve
antiapoptotik uyeleri tarafindan kontrol
edilmektedir. Apoptozun indiklenmesinin
ardindan bu sulrecin geri donisimsiuz oldugu ve
apoptotik  cisimlerin ~ olusumu ve  DNA
fragmentasyonu ile karakterize edilen bir
morfoloji ile hilcreyi o6lume goéturdagua kabul
edilmektedir (3). Bununla birlikte Tang ve
arkadaslari, apoptozu uyaran etmenin ortadan
kaldiriimasinin, apoptozu kesintiye ugrattigini ve
“anastaz” adi verilen slre¢ ile apoptozun geri
cevrildigini goéstermis, hem saglikhh hem de
kanser hucrelerinde belirlenen bu sirecin,
hicrelerin - malign  transformasyonunda  rol
oynayabilecegini  6nermiglerdir (4). Bununla
birikte bu fenomeni yoneten  molekller
mekanizmalar hakkinda bilinenler oldukga
sinirhdir.  Ekibimiz  tarafindan daha ©nce
gergeklestirilen galismada, glioblastom ve beyin
kanseri kok hicrelerinde anastaz fenomeni
tanimlanmig, bu slrecin “koklUIGK” genlerinin
ekspresyon seviyeleri Uzerine gosterdigi etki

arastinimistir (5). Bu bilgiler dogrultusunda
calismamizda, farkli tipteki meme kanseri,
saglikh meme ve meme kanseri kok hicre
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hatlarinda anastaz fenomeni tanimlanmis ve
apoptoz ile iligkili genlerin  bu slrecin
kontroliindeki potansiyel rolleri arastiriimistir.

GEREG ve YONTEM
Hiicre kiiltiirii galigmalari

Calismada kullanilan 6strojen ve progesteron
reseptorii pozitif meme adenokarsinomu hicre
hattt (MCF7; ATCC Katalog No: HTB-22),
reseptor negatif meme adenokarsinomu hiicre
hatti (MDA-MB-231; ATCC Katalog No: HTB-26),
meme kanseri kok hicre (MKKH) hatti
(Celprogen Katalog No: 36102-29) ve saglikh
meme epitel hicre hattt (MCF10A; ATCC;
Katalog No: CRL-10317) ticari olarak temin edildi.
MCF7, MDA-MB-231 ve MCF10A hicreleri %10
FBS ile desteklenmis; MKKH’ leri ise %2 FBS ile
desteklenmis %1 L-Glutamin ve %1
Penisilin/Streptomisin iceren DMEM (Capricorn;
Katalog No: DMEM-HA) besi yeri kullanilarak,
37°C sicaklik, %95 nem ve %5 CO, kosullarini
saglayan hicre kiltird inkidbatérinde (Thermo
Electron Corporation’s Class 100) cogaltildi.
Hucrelerin canlilik takibinde tripan mavisi boyasi
(Biological Industries; Katalog No: 03-102-1B)
testi kullanild.

Apoptoz ve anastazin indiiklenmesi

Apoptoz ve anastaz induksiyonu, Tang ve
arkadaslari tarafindan yayinlanan makaleden
uyarlanan protokol kullanilarak gerceklestirildi (5,
6). Hucreler, her hiicre hatti igin kontrol, apoptoz
ve anastaz gruplarini olusturacak gsekilde alti
kuyucuklu plakalara, kuyucuk basina 3,5x10°
hicre / 3 ml besi yeri konsantrasyonunda ekilerek
24 saat boyunca kiltire edildi. Bu slrenin
sonunda apoptoz ve anastaz gruplarindaki
hicrelerin Uzerindeki besi yeri uzaklastirilarak
apoptoz indiksiyon besi yeri eklendi. Apoptoz
indUksiyon besi yeri, hacimce final
konsantrasyonu %4 etanol (Merck; Katalog No:
1070172511) iceren; her hicre tipi icin uygun
miktarda FBS ile desteklenmis, %1 L-Glutamin ve
%1 Penisilin/Streptomisin iceren DMEM besi yeri
kullanilarak hazirlandi. Apoptoz indiksiyon besi
yeri ile 38 dakikalik inkibasyon periyodunun
tamamlanmasinin ardindan, apoptoz grubunu
olusturan hcreler akis sitometrisi ve RNA
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izolasyonunda kullanilmak Uzere tripsinize
edilerek diger islem basamaklarina gegilirken,
anastaz grubunu olusturan hicrelerin Gzerinde
bulunan  apoptoz indiksiyon  besi  vyeri
uzaklastirildi ve hicreler iki kez FBS icermeyen
besi yeri ile yikandi. Anastazi indiiklemek igin
hicreler, alti saat boyunca her hicre tipi igin
uygun miktarda FBS ile desteklenmis, %1 L-
Glutamin ve %1 Penisilin/Streptomisin iceren
DMEM besi yeri ile inkibe edildi. Bu periyodun
tamamlanmasinin ardindan anastaz grubunu
olusturan hicreler akis sitometrisi ve RNA
izolasyonunda kullanilmak Uzere tripsinize
edilerek diger islem basamaklarina gegildi.
Herhangi bir uygulama yapilmayan hicreler ise
kontrol grubu olarak kullanildi.

Apoptoz ve anastazin validasyonu

Kontrol, apoptoz ve anastaz gruplarini olusturan
hicreler, Annexin V testinde kullaniimak Uzere
tripsinize (Trypsin-EDTA,; Capricorn; Katalog No:
TRY-1B) edilerek 1200 rpm'de 5 dakika
santrifijlendi. Sipernatan uzaklastirilarak
hicreler iki defa PBS ile yikandi. Ardindan
hicreler 100 pl 1x Annexin V baglama tamponu
(BD Biosciences; Katalog No: 556547), 5 ul Pl ve
5 pl FITC Annexin V (BD Biosciences; Katalog
No: 556547) igerisinde homojenize edilerek
37°C'de 15 dakika inkiibe edildi. inkiibasyon
periyodunun ardindan akis sitometrisinin (BD
Accuri C6, BD Biosciences) FL1 ve FL2 kanallari
aracihgiyla 10.000 hiicre okutularak canli,
apoptotik ve nekrotik hiicre ytuzdeleri belirlendi.
gRT-PCR ile gen ekspresyon degisimlerinin
tanimlanmasi

Kontrol, apoptoz ve anastaz gruplarini olusturan
hicreler, gen ekspresyon analizinde kullaniimak
Uzere ftripsinize (Trypsin-EDTA; Capricorn;
Katalog No: TRY-1B) edildi. Hicrelerden total
RNA izolasyonu ve cDNA sentezi sirasiyla
RNeasy Mini Kit (Qiagen; Katalog No: 74104) ve
RT2 First Strand Kit (Qiagen; Katalog No:
330401) kullanilarak gergeklestirildi. Apoptoz
iliskili ~ genlerin  ekspresyon  seviyelerindeki
degisimlerin belirlenmesi icin APAF1, DIABLO,
BAD, FADD, BCL2, TRADD, CASP3, XIAP,
CASP7, BID, FAS, BIRC3, TNF ve TP53
genlerine ait primerler, RealQ Plus 2x Master
MixGreen reaksiyon karisimi (Ampligon; Katalog
No: A324402) ve LightCycler 480 (Roche) gercek
zamanh  kantitatf @PCR cihazi  kullanildi,
reaksiyonlar kit protokoline uygun sicaklik
dongulerinde gergeklestirildi. Normalizasyonda
ACTB ve GAPDH referans genleri kullanild.
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Anastatik hicrelerin apoptotik hiicrelere gére gen
ekspresyon degisimleri (Kat diizenlenmesi) 24"
yontemi kullanilarak belirlendi, Student’in T-testi
kullanilarak p degerleri hesaplandi. Kat
dizenlenmesi =2 = 2,00 ve p < 0,05 olanlar
anlamli olarak degerlendirildi.

iligki analizleri

Ekspresyon seviyesi anlamli degisim gdsteren
genler (kat duzenlenmesi =2 +2,00; p < 0,05)
arasindaki KEGG yolak ve Gen Ontoloji (GO)
analizleri STRING v11.5 veri tabani
(https://string-db.org/) kullanilarak gergeklestirildi
(7). lligki analizlerinde given skoru 0,7
(“interaction score high confidence”) olarak
secildi. Her analiz igin iligki degeri en yiksek olan
bes sonug listelenerek FDR degeri 0,05'ten
kiglk olanlar anlaml kabul edildi.

BULGULAR

Apoptoz, apoptotik uyaranin ortadan
kaldiriimasiyla tersine donebilmektedir

MCF7, MDA-MB-231, MKKH ve saglikl MCF10A
hicrelerinde  apoptozun  indiklenmesi  ve
ardindan apoptozu uyaran faktérin ortadan
kaldirimasi ile apoptotik hiicre yuzdesinin
azaldigi ve canli hiicre yuzdesinin arttigi Annexin
V testi ile belirlendi (Sekil-1, Sekil-2 ve Tablo-1).
Apoptozun uyarildigi hicreler
degerlendirildiginde, kontrole gdére canli hicre
yuzdelerinde en ylksek azalis %75,4 ile MCF7
hicrelerinde belirlendi. Tim hicre hatlarinda
anastatik hdcre gruplarinda apoptotik hicre
gruplarina goére apoptotik hicre yilzdesinin
azaldigi ve en yuksek azalisin %67,3 ile MCF7
hicrelerinde oldugu belirlendi.

Anastatik hiicrelerde apoptozu diizenleyen
genlerin ekspresyonunda anlamli degisim
meydana gelmektedir

Anastatik MCF7, MDA-MB-231, MKKH ve saglikh
MCF10A hicrelerinde, apoptotik hlcrelere goére
meydana gelen gen ekspresyon degisimleri
belirlendi (Sekil-3 ve Tablo-2). APAF1, CASP7
genlerinin ekspresyonunun dért hicre hattinda
da anlamli sekilde azaldidi belirlendi (kat
dizenlenmesi = £2,00; p < 0,05). En ylksek kat
dizenlenmesi MDA-MB-231 hucrelerinin TRADD

genin ekspresyonunda belirlendi (kat
dizenlenmesi = -2164,77; p < 0,05). En c¢ok
sayilda gende anlamh  degisim  MCF7

hicrelerinde belirlendi. On bir gende anlamli kat
dizenlenmesi meydana geldigi belirlendi (kat
diizenlenmesi = +2,00; p < 0,05). Benzer sekilde
anastatik MDA-MB-231 hlicrelerinde de apoptotik
gruba goére on genin ekspresyonunun anlamh
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sekilde diizenlendigi belirlendi (kat diizenlenmesi
= +2,00; p < 0,05). En az gende diizenlenme ise
MKKH grubunda belirlendi, anastatik hiicrelerde
apoptotik hlcrelere gére dort genin
ekspresyonunun anlamh sekilde dlzenlendigi
belirlendi (kat dizenlenmesi = £2,00; p < 0,05).

Anastaz, apoptozun sonlanma agsamasinda
yer alan sistein tipi endopeptidaz aktivitesini
etkilemektedir

Anastatik MCF7, MDA-MB-231, MKKH ve saglikli
MCF10A hcrelerinde, apoptotik hiicrelere gore
anlamli degisim belirlenen (kat dizenlenmesi =
+2,00; p < 0,05) genlerin yer aldigi gen ontoloji
ve KEGG yolak analizleri ile anastazda etkilenen
molekuler surecler tanimlanarak, en yuksek iligki

Tablo-1. Canl, apoptotik ve nekrotik hiicre yiizdeleri.

belirlenen en fazla bes yolak listelendi (Sekil-4,
Tablo-3-5). Apoptoz - ¢oklu turler yolag
(KEGG_ID: hsa04215) tim hucrelerde ortak
sekilde belirlenerek, bu yolakta yer alan toplam
30 genden sekiz tanesinin anastatik MCF7
hicrelerinde ifade degisikligi gosterdigi
tanimlandi. Apoptoz iliskili yolaklara ek olarak,
degerlendirilen tim anastatik hlcre gruplari,
platin ilag direnci yolagi (KEGG_ID: hsa01524) ile
iliskilendirildi. Gen ontoloji analizi sonuglari
degerlendirildiginde ise tim anastatik hicre
gruplarinda “apoptozun sonlanma asamasinda
yer alan sistein tipi endopeptidaz aktivitesinin
(GO_ID: 0043027) regule edildigi belirlendi.

Canli hiicre (%)

Apoptotik hiicre (%) Nekrotik hiicre (%)

Kontrol 93,00

MCF7 Apoptoz 17,60
Anastaz 89,70

Kontrol 98,50

MDA-MB-231 Apoptoz 52,70
Anastaz 73,00

Kontrol 98,90

MKKH Apoptoz 34,90
Anastaz 69,70

Kontrol 99,10

MCF10A Apoptoz 92,90
Anastaz 98,20

6,00 1,00
76,80 5,60
9,50 0,80
1,30 0,20
46,70 0,60
26,30 0,70
0,60 0,50
65,00 0,10
29,40 0,90
0,40 0,50
4,60 2,50
0,30 1,50

Tablo-2. Anastatik hicrelerin gen ekspresyonlarinin apoptotik hiicrelere gore kat degisimleri

Genler MCF10A MKKH MDA-MB-231 MCF7

N tif BCL2 9,29** 1,27** 47,50** 7,75
egati

rogilatsr  BIRC3 3,62+ -1,22% -1,09* 2,84%

XIAP -6,30** -1,73** -1,27** 3,31**

APAF1 -4,81** -2,64** -156,50** -6,00**

BAD 1,20** 1,29** -19,29** -1,52**

BID -3,26** 1,01** 1,12** -3,62**

CASP3 -1,94** -2,00** -4,72*%* -1,71**

Poyzitit CASP7 -2,51** -5,50** -6,41** -3,22**
oziu

regiilator DIABLO -1,66** -4,23** -58,49** -3,02**

FADD -7,54** -1,54** -1,34** -10,82**

FAS -3,08** 1,41** -4,08** -3,77*

TNF 1,53** -1,25** -33,59** -1,21**

TP53 23,51** 1,31** -45,89** -3,35**

TRADD -1,89** -1,95** -2164,77** -3,40**

** p <0,05; * p <0,01
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Tablo-3. Anastatik hiicrelerde yolak analizlerinin istatistiksel degerlendirmesi

MCF7 MDA-MB-231 MKKH MCF10A
Ortalama kiimeleme 0,949 0,896 1 0,663
katsayisi
PPI* zenginlestirme p- <1,0e-16 1,11e-16 5,88e-07 <1,0e-16
degeri
*PPI; protein- protein interaction
Tablo-4. Anastatik hilicrelerde ekspresyon degisimi belirlenen genlerin KEGG yolak analizi.
2 € < g” 53 L8 g % i~ o4
3 g Sg> 53¢ @ o
L>I<J - >2® >3 = S
hsa04215 Apoptoz - ¢oklu turler 8 30 2,68 2,53E-18
- hsa01524 Platin ilag direnci 8 70 2,31 8,03E-16
Ig hsa04210 Apoptoz 11 132 2,17 7,17E-22
hsa04115 p53 sinyal yolu 5 72 2,09 1,14E-08
hsa05222 Kuaguk hacreli akciger kanseri 5 92 1,99 3,40E-08
hsa04215 Apoptoz - ¢oklu turler 7 30 2,71 1,90E-16
g hsa01524 Platin ilag direnci 8 70 2,4 6,62E-17
g hsa04115 p53 sinyal yolu 5 72 2,18 3,84E-09
= hsa04210 Apoptoz 9 132 2,17 1,35E-17
hsa05222 Kuguk hucreli akciger kanseri 5 92 2,07 1,02E-08
hsa04215 Apoptoz - ¢oklu tlirler 5 30 2,51 1,63E-10
§. hsa01524 Platin ilag direnci 6 70 2,22 3,90E-11
%2 hsa04210 Apoptoz 10 132 2,17 9,82E-20
% hsa05134 Lejyonelloz 4 55 2,15 2,88E-07
hsa04115 p53 sinyal yolu 5 72 2,13 6,88E-09
hsa04215 Apoptoz - ¢oklu tlirler 4 30 2,81 2,55E-09
- hsa05134 Lejyonelloz 3 55 2,43 1,10E-05
g hsa04210 Apoptoz 4 132 2,17 3,75E-07
hsa01524 Platin ilag direnci 2 70 2,15 0,0049
hsa04115 p53 sinyal yolu 2 72 2,13 0,0049
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Tablo-5. Anastatik hiicrelerde ekspresyon degisimi belirlenen genlerin gen ontoloji (GO) analizi.

C .— - c < -
2 E ~Ec8 2SEc8 9z x
o g S2%y $2s8F5 £ 8
O [ >C_’ = » >C_’ 329 » = w
0043027  Apoptotik stiregte yer alan sistein tipi 2 25 215  0,0462
endopeptidaz inhibitér aktivitesi
~ 0043028  /\poptotik strecte yer alan sistein tipi 3 44 2,08  0,0068
L endopeptidaz diizenleyici aktivite
% 0032813 Tumor nekroz faktorl reseptori stper 3 48 205 0.0068
ailesi baglanmasi ' ’
0002020 Proteaz baglama 3 138 1,59 0,0374
0042802 Proteaz baglama 7 1896 0,82 0,0203
0005123 Oliim reseptdéri baglanmasi 2 20 2,34 0,0482
Apoptotik surecte yer alan sistein tipi
g 0043027 endopeptidaz inhibitsr aktivitesi 2 25 224 00482
L oog3opg ~ Apoptotik siregte yer alan sistein tipi 3 44 217  0,0035
s endopeptidaz diizenleyici aktivite
0002020 Proteaz baglama 3 138 1,67 0,0482
0042802 Proteaz baglama 6 1896 0,84 0,0482
0097200 Apopt.ozuln spnlanma aggmasmqa.yer. alan 2 4 2.99 0,0038
o sistein tipi endopeptidaz aktivitesi
N 0070513 Olim alani baglama 2 11 2,55 0,0148
. Apoptotik slrecte yer alan sistein tipi
)
= 0008656 endopeptidaz aktivator aktivitesi 2 18 2,34 0,0205
<D( 0005164 TUmor nel:)ro; faktori reseptori 5 31 2.10 0,037
= L baganmas
0032813 Tamor nekr_oz f_aktczru reseptorl stiper 3 48 2.09 0,0032
ailesi baglanmasi
~ Apoptozun sonlanma asamasinda yer alan
¥ 0097200 FPoptozunsor se 'a yer 2 4 3,39  0,0015
= sistein tipi endopeptidaz aktivitesi
: | ! L 1 ~ ANASTAZ
38 » i ! 4 [
S | I O APOPTOZ
a.l. 3 P ‘ i T i - — .- = T i/ . = KONTROL
[ R o p
{ § H N ANASTAZ
i 3 / i ’ % APOPTOZ ;
/ : K 7 < KONTROL
LR L R )]
3 R e e e TR e M e | = Canli
i T ANASTAZ EZ3 Apoptotik
! : H ) $  APOPTOZ T B Nekrotik
1 1 . £ E =
o 1 g ! / KONTROL <
i / i R
C. 1. % Frrmmwrrrrmrorme e |17 Hremmrrrerrm et |15 Jrrrs v e g ANASTAZ
= 2 5 L APOPTOZ
{ L L Q
i ; i S KONTROL ,
4 1 H T T T T T 1
{54 = 3% ‘ E 0 20 40 60 80 100
i | | - Yiizde
d.lL -3 e [ [ £y SR BIN W00~ ux (f || (9 SHRICHMETENS Y w
Sekil-1. Annexin V testi ile apoptoz ve anastazin valide Sekil-2. Annexin V testi ile belirlenen canli, apoptotik
edilmesi: a. MCF7, b. MDA-MB-231, c. ve nekrotik hlcrelerin dagilim yizdeleri.
MKKH, d. MCF10A hicreleri; 1. Kontrol, II.
Apoptoz, Ill. Anastaz gruplari.
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Sekil-3. Anastatik hiicrelerin apoptotik hiicrelere gore gen ekspresyon degisimleri; a. Kat degisimi situn grafigi, b.
Kat diizenleme 1si1 haritasi

TRADD

CASP3
CASP7

i
&
6”0‘2\ o’x:*é
KEGG_ID Tamim FELS
©: hsa04215 Apoptoz - oklu tirler [N
hsa01524 Platin ilag direnci [}
hsa04210 Apoptoz
hsa04115 pS3 sinyal yolu
hsa05222  Kilgiik hiicreli akciger kanseri
hsa05134 Lejyonelloz =
e.
¥, “'é'
S o"x:*‘\
GO_ID Tanim S
G0:0097200 Apoptozun sonlanma asamasinda yer alan sistein tipi endopeptidaz aktivitesi = |
G0:0070513 0Olim alani baglama =]
G0:0008656 Apoptotik siiregte yer alan sistein tipi endopeptidaz aktivator aktivitesi | |
G0:0005123 Oliim reseptorii baglanmasi [l
G0:0043027 Apoptotik siirete yer alan sistein tipi endopeptidaz inhibitor aktivitesi [ Il
G0:0043028 Apoptotik siiregte yer alan sistein tipi endopeptidaz dizenleyici aktivite [0l
G0:0005164 Tumor nekroz faktdrii reseptorii baglanmasi
G0:0032813 Tumér nekroz faktorii reseptort siiper ailesi baglanmasi [ I
G0:0002020 Proteaz baglama
G0:0042802 Ozdes protein baglama

f.

Sekil-4. Anastatik hiicrelerde anlaml ifade degisimi belirlenen genlerin iligki analizleri; a. MCF7, b. MCF10A,
¢.MDA-MB-231, d.MKKH hicreleri; e. KEGG yolak analizi 1si haritasi; f. GO analizi 1s1 haritasi

TARTISMA anastaz fenomeni arastirimistir. Bu amagla
Calismamizda, giincel veriler dogrultusunda en  kanser heterojenitesi g6z 6niinde bulundurularak
yaygin  kanser tipilerinden  biri  olarak iki farkli tipteki meme kanseri hiicre hatti, anastaz
siniflandirlan  meme  kanseri  hicrelerinde, fenomeninin ilag direnci Uzerindeki olasi etkinligi
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nedeniyle meme kanseri kok hicreleri (MKKH) ve
onkojenik transformasyona etkisinin
belirlenebilmesi amaciyla saglikli meme hucreleri
calismanin in vitro modelleri olarak kullaniimistir.
Bu hicrelerde apoptoz ve anastaz indiklenmis
ve bu slregler valide edilmistir. Anastatik
hicrelerdeki apoptoz iligkili genlerin ekspresyon
degisimleri, apoptotik hlcrelere gére belirlenmis,
bu genlerin yolak analizleri gergeklestirilerek
anastazin etkili olabilecedi temel mekanizmalar
tanimlanmistir.

Apoptoz indiksiyonunun ardindan canli hicre
yuzdesinde en biyilk azalis MCF7 hicrelerinde
belirlenmistir. Bu hicreleri sirasiyla MKKH’leri ve
MDA-MB-231 hicreleri takip etmis, etanol
uygulamasina baglh olarak en az canllik azaligi
ise saglikli MCF10A hicrelerinde belirlenmistir.
Bu sonuglar, ekibimizin ayni hiicre grubunu
iceren farkli bir c¢alismasinin sonuglari ile
karsilastirildiginda, benzer sekilde, MDA-MB-231
hicrelerinin apoptotik uyaranlardan MCF7 ve
MKKH hicrelerine gére daha az oranda
etkilendigi, MCF10A hiicre hattinin ise en disuk
oranda apoptoza yoneldigi énerilebilmektedir (2).
Ayrica apoptoz uyarimi ile uyumlu sekilde,
anastazin indiklenmesi ile apoptotik hiicre
yluzdesinde en yiksek azalis MCF7, en disuk
azalis ise MCF10A hicre hattinda belirlenmistir.
Bu sonug, hicrelerde hem apoptoz uyarimi igin
gereken indukleyici faktér miktari ve maruziyet
suresinin hem de apoptozun tersine g¢evrilmesi
icin gereken surenin hicre tipleri arasinda
farklihk sergileyebilecegini gostermektedir.

Elde edilen tim gen ekspresyon sonuclari
degerlendirildiginde en yuksek ifade degisimi
MDA-MB-231  hucrelerinin  TRADD geninde
belirlenmistir (kat dizenlenmesi = -2164,77; p <
0,05). En c¢ok sayida gende kat degisimi MCF7
hicrelerinde belirlenmistir. Degerlendirilen on
dért genden on bir tanesinde anlamli kat
dizenlenmesi meydana gelmistir (kat
dizenlenmesi = +2,00; p < 0,05). Benzer sekilde
anastatik MDA-MB-231 hucrelerinde de apoptotik
gruba goére on genin ekspresyonu anlamli sekilde
dizenlenmistir (kat dizenlenmesi = £2,00; p <
0,05). Sitometrik 6lgim ile belirlenen apoptotik
hicre ylzdesi degisimleri ile uyumlu olan bu
sonug, MCF7 ve MDA-MB-231 hicre hatlarinin
belirtilen  kosullardaki apoptoz - anastaz
dénisimine c¢alismadaki diger hicrelere goére
daha duyarl olabilecegini géstermektedir. En az

gende dizenlenme ise MKKH grubunda
belirlenmis, anastatik hlcrelerde  apoptotik
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hiicrelere gére dort genin ekspresyonu anlamli
sekilde duzenlenmistir (kat dizenlenmesi 2=
1+2,00; p < 0,05).

Apoptozun temel olarak kaspazlar ve Bcl2 ailesi
Uyeleri tarafindan diizenlendigi bilinmektedir (8).
Calismada Bcl2 ailesinin antiapoptotik
Uyelerinden BCL2 geninin apoptoza gore anastaz
gruplarindaki ekspresyon seviyesinin tim hicre
hatlarinda arttigi belirlenmistir. MKKH’ lerindeki
degisim 2 katin altinda olmakla birlikte tim

gruplardaki  degisimler istatistiksel  olarak
anlamlidir (p < 0,05). Etanolin farkli hicre
hatlarinda BCL2 badimli yolak Uzerinden

apoptozu indikledigi farkli calismalar araciligiyla
g6sterilmistir (9). Bununla uyumlu olmakla birlikte
calismamizda apoptotik gruba gbére anastatik
grupta anti-apoptotik BCL2 geninin ekspresyon
seviyesinin artisi, anastaz mekanizmasinda da
bu geninin ekspresyon seviyesinin  kritik
basamaklardan birini olusturabilecegini
Onermemize neden olmaktadir.

BAD ve BID genleri Bcl2 ailesinin proapoptotik
dyelerini kodlamaktadir. Bu genlerin BCL2
geninin kodladidi protein ile antagonize sekilde
mitokondriden sitokrom C salinimi
mekanizmasiyla intrinsik apoptozu dizenledigi
bilinmektedir (8). Calismamizda BAD geninin
ekspresyon seviyesi yalnizca MDA-MB-231; BID
geninin ekspresyon seviyesi ise MCF10A ve
MCF7 hucrelerinde anlamli azalis gostermistir.
Bu sonug¢ anastazda Bcl2 ailesinin proapoptotik

Uyelerinin  temel rol  oynamayabilecegini
onermemize neden olmustur. Mitokondriden
salinan sitokrom C, APAF1 geni tarafindan
kodlanan Apaf1 proteinine baglanarak

apoptozom kompleksini olusturmaktadir (8).
APAF1 geni Casp9un kofaktorii olarak islev

gOstererek intrinsik apoptotik yolagin temel
dlzenleyicilerinden  olan  Apaf1 proteinini
kodlamaktadir (10). Bu genin ekspresyon

azalisinin meme kanseri hucrelerinde apoptoz
inhibisyonu ve ilag direnci ile iliskili olabilecegdi
Onerilmistir (11). Calismamizda APAF1 geninin
ekspresyonu dort hicre hattinda da anlamli
sekilde azalmigtir (kat dizenlenmesi = +2,00; p <
0,05). Apaft’in ve intrinsik apoptotik yolagin
meme kanserinde anastaz mekanizmasi ile iligkili
olabilecegini 6nermekteyiz.

Apoptozun bir diger mekanizmasi ise hicre disi
ligandlarin spesifik reseptorleri uyarmasi ile
dizenlenen ekstrinsik apoptoz yolagidir. Bu yolak
hiicre membraninda yer alan 6lum reseptdrlerine
spesifik sekilde baglanabilen ligandlar tarafindan
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uyarilarak 6lim sinyalini hicre igine aktarmakta
ve hicreyi programli sekilde olime
yonlendirmektedir (12, 13). Bu slrecte yer alan
FAS reseptorinin ekspresyon seviyesi MKKH
disinda tim gruplarda anlaml azalis; FAS iligkili
adaptor proteini kodlayan FADD geni de benzer
sekilde MCF10A ve MCF7’de anlamli azalis
gOstermistir (kat dizenlenmesi = £2,00; p < 0,05).
Bu yolakta yer alan bir diger reseptor - ligand
iliskisi de TNF - TNFR1 arasinda bulunmaktadir.
Bu siirecte yer alan araci protein TRADD geni
tarafindan kodlanmaktadir. FADD ve TRADD
genlerinin kodladigi araci proteinlerin etkilesimi
ile yolagin proteazi Kaspaz 8 aktiflestirilerek
stre¢ devam ettiriimektedir (14). Calismamizda
TNF geninin ekspresyon seviyesi sadece MDA-
MB-231 hicre hattinda, TRADD geninin
ekspresyon seviyesi ise MCF7 ve MDA-MB-231
hicre hatlarinda anlamh azalis gostermistir (kat
dizenlenmesi =2 +2,00; p < 0,05). Bltun olarak
degerlendirildiginde ekstrinsik yolagin MKKH’
lerinde olmamakla birlikte MCF7 ve MDA-MB-231
hicrelerinde anastaz surecinde rol
oynayabilecegini 6ngérmekteyiz.

intrinsik ve ekstrinsik yolak farkli uyaranlar
aracihgiyla inddklenip farkli yolaklar halinde
dizenlenmekle birlikte, bu iki slregte de ortak
sonlandirici kaspazlar yer almaktadir. CASP3 ve

CASP7 tarafindan kodlanan Kaspaz3 ve
Kaspaz7 proteinleri sirasiyla hucreyi o6lime
g6tiren sonlandirici kazpazlardir (15).

Calismamizda CASP3’liin ekspresyon seviyesi
sadece MKKH ve MDA-MB-231 hucrelerinde
anlamli azahg gobstermis olmakla beraber,
CASP7’nin ekspresyon seviyesi tim hucrelerde
anlamli sekilde azalmistir (kat dizenlenmesi =
12,00; p < 0,05). Bu durum anastazin farkl

hicrelerde farkh yolaklar Uzerinden
baslatilabilmekle birlikte sonlandirici kaspazin
ifade degdisiminin ortak sekilde rol

oynayabileceginin gdsterilmesi bakimindan dikkat
cekmektedir.

XIAP ve BIRC3 apoptoz inhibitér proteinleri
kodlamaktadir.  Bu  intibitérlerin  kodladigi
proteinler kaspaz 3 ve kaspaz 7 ile etkilesim
kurarak apoptozun sonlanmasini
engellemektedir. Bu inhibitdrlerin DIABLO geni
tarafindan kodlanan proapoptotik protein ile
etkilesimi apoptoz inhibitdrlerini engelleyerek
apoptozun  gerceklestiriimesini  sadlamaktadir
(16). Calismamizda apoptoz inhibitdrl proteinleri
kodlayan BIRC3 ve XIAP genlerinin sadece
MCF7 hicrelerinde anlamli  sekilde artis
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gosterdigi  belirlenmistir (kat dizenlenmesi =
12,00; p < 0,05). Bu durum apoptozu indikleyen
etmenden en yuksek oranda bu hucre grubunun

etkilenmesi ile uyumlu goérilmekte, apoptoz
inhibitoérlerinin anastaz surecine katki
saglayabilecedini duslndurmektedir. DIABLO

geni ise saglkli MCF10A hicre hatti disindaki
tim hicrelerde anlamli azalig gostermistir.

Calismamizin en dikkat ¢ekici bulgularindan birini
ise TP53 geni olusturmaktadir. TP53 geninin
kodladigi timoér protein 53, hem intirinsik hem de
ekstrinsik yolagin dizenlenmesinde rol
oynamaktadir (17). Bu timor baskilayici genin
ekspresyon seviyesi MDA-MB-231 ve MCF7
hicrelerinde azalis gosterirken saglikhh MCF10A
hlcrelerinde ise anlamli artis gostermistir (kat
dizenlenmesi = +2,00; p < 0,05). Benzer sekilde
MKKH grubunda da artis belirlenmis ancak bu
artis anlamh dizeyde bulunmamistir (kat
dizenlenmesi < +2,00). Bu sonug saglkl
MCF10A hicrelerinde apoptoz - anastaz
doénlsiminidn daha dasik seviyede kalmasinin
temelinde yer alan nedenlerden biri olarak
goérilebilecektir.

Anastazin induklendigi tim hlicre gruplarinda
ortak sekilde apoptozun sonlanma asamasinda
yer alan sistein tipi endopeptidaz aktivitesinin
etkilendigi belirlenmigtir (GO_ID: 0043028; FDR
< 0,05; iligki > 2,00). Apoptozun geri donlisimsuz
bir stre¢ oldugu genel kabulinin aksine, kaspaz
kaskadinin  aktivasyonunun  ardindan  bile
hicrenin canlihdini geri kazanabilecedi, anastaz
alaninda gercgeklestirilen 6nclil c¢alismalarda
belirlenmistir (4). Bununla uyumlu olarak kaspaz
aktivitesinin  anastazda rol oynayabilecegi
calismamizdan elde edilen bulgularla
desteklenmektedir. Ayrica hucrelerde anastaz
indUksiyonun, kanserde ila¢ direnci ile iligkili
olabilecedi (KEGG_ID: hsa01524; FDR< 0,05;
iliski = 2,00) belirlenmistir.

SONUG

Sonu¢ olarak anastaz mekanizmasinin farkh
hiicre hatlarinda farkli genler tarafindan
diizenlenebilecedi ancak oOzellikle APAF1 ve
CASP7 genlerinin  bu suregte Kkilit rol
oynayabilecegini 6nermekteyiz. Ayrica TP53
geninin ekspresyon artisinin apoptoz - anastaz
doénidsiminin engellenmesi acgisindan kritik bir
sureci yurutebilecedi de oOnerilmektedir. Kanser

hicrelerinin programli olarak Olime
yonlendiriimesi, tedavi stratejilerinin  temelini
395



olugturmaktadir. Apoptozun kesintiye ugrayarak
hicre canliliginin geri kazanimi ise basta ilag
direnci gibi koétu prognoz ile iliskili sireglerin
temelinde yer alan 6nemli fenomenlerden biri
olarak dikkat gcekmektedir. Bu slreci dizenleyen
molekiler mekanizmalarin  aydinlatiimasinin
kanser arastirmalari igin 6nemli bir dénim

Cikar catismasi: Herhangi bir c¢ikar catismasi
bulunmamaktadir.
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The frequency of gastrointestinal parasitosis and the effect of proton pump
inhibitor use on gastrointestinal parasitosis and histopathological findings in
patients with dyspepsia

Dispepsili hastalarda gastrointestinal parazitoz sikligi ve proton pompa inhibitorii
kullaniminin gastrointestinal parazitoz ve histopatolojik bulgular lizerinde etkisi
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ABSTRACT

Aim: The main purpose of this study was to investigate the frequency of gastrointestinal parasites in
patients with upper gastrointestinal system (GIS) complaints. The secondary aim was to evaluate the
effect of proton pump inhibitors (PPI) on gastrointestinal parasite frequency and histopathological
findings.

Materials and Methods: Adult patients who underwent endoscopy for upper GIS symptoms were
included in the study. Biopsy specimen for histopathological evaluation, gastric and duodenal
aspiration fluid, and stool specimen for parasitological evaluation were also obtained from the patients.

Results: A total of 40 patients (29 female and 11 male) were included in the study. The mean age of
women was 54 + 14.6 and men was 38.4 + 18.7 years (p = 0.008). The patients were divided into two
groups as not using PPI [14 patients (35%)] and using PPl [26 patients (65%)]. Parasites were
detected in 3 patients (7.5%). Two of them were from the group using PPI, and one from the group not
using PPI (p = 0.95). It was also observed that the effect of PPl on histopathological findings was not
statistically significant. Helicobacter pylori positivity was associated with inflammation (p = 0.002) and
intestinal metaplasia (p < 0.001).

Conclusion: It was determined that dyspeptic complaints were more common in women. The effect of
PPl on histopathological findings or the frequency of parasites were not statistically significant.
Inflammation and intestinal metaplasia were found to be statistically higher in Helicobacter pylori
positive cases than negatives.

Keywords: Proton pump inhibitors, parasites, dyspepsia.

0z
Amag: Bu c¢alismanin esas amaci (st gastrointestinal sistem (GIS) semptomlari olan hastalarda

gastrointestinal parazitoz sikligini arastirmakti. Ikincil amag ise proton pompa inhibitérleri (PPI)
kullaniminin gastrointestinal parazit sikligi ve histopatolojik bulgular lizerine etkisini degerlendirmekti.

Gereg ve Yéntem: Ust GIS semptomlari nedeniyle endoskopi yapilan eriskin hastalar ¢galismaya dahil
edildi. Hastalardan histopatolojik degerlendirme igin biyopsi 6rnegi, parazitolojik inceleme igin ise
gastrik ve duodenal aspirasyon sivisi ve gaita 6rnegi alindl.

Corresponding author: Rashad Ismayilov

Ege University Faculty of Medicine, 1zmir, Turkiye

E-mail: ismayilov_r@hotmail.com

Application date: 27.01.2022 Accepted: 27.03.2022

397


https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300
https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300
https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300
https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300
https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300
https://orcid.org/0000-0002-5551-7731
https://orcid.org/0000-0003-4123-8069
https://orcid.org/0000-0002-7093-2722
https://orcid.org/0000-0003-1692-9546
https://orcid.org/0000-0001-6161-3300

Bulgular: Calismaya toplamda 40 hasta (29 kadin ve 11 erkek) alindi. Kadinlarin ortalama yasi 54 +
14,6, erkeklerin ise 38,4 + 18,7 yidi (p = 0,008). Hastalar PPi kullanmayan [14 hasta (35%)] ve
kullanan [26 hasta (65%)] olarak iki gruba ayrildi. Toplam 3 hastada (7,5%) parazitoz saptandi.
Bunlardan ikisi PPi kullanan grupta, biri ise kullanmayan grupta idi (p = 0,95). Bunun yani sira, PPI
kullanimi ile histopatolojik bulgular arasinda istatistiksel olarak anlaml iliski gbzlemlenmedi.
Helikobakter pilori pozitifligi ile inflamasyon (p = 0,002) ve intestinal metaplazi (p < 0,001) iliskili
bulundu.

Sonug¢: Calismamiza alinan hastalar arasinda dispeptik sikayetlerin kadinlarda daha fazla oldugu
saptand. PPI kullaniminin gastrointestinal parazit sikligi ve histopatolojik bulgular (izerinde istatistiksel
olarak anlamli etkisinin olmadigi gérildi. Ek olarak, Helikobakter pilori pozitif hastalarda negatif

olanlara gére inflamasyon ve intestinal metaplazi sikligi anlamli diizeyde yiiksek izlendi.

Anahtar Sézciikler. Proton pompa inhibitérleri, parazitler, dispepsi.

INTRODUCTION

Upper GIS symptoms are dyspepsia, epigastric
pain, heartburn, regurgitation, nausea, and
vomiting. It is reported that 25% of the world
population has dyspeptic complaints every year.
Although 25% of these patients have an organic
cause, no underlying disease can be found in the
remaining (1, 2). Organic causes include peptic
ulcer, gastroesophageal reflux, gastric
malignancy, nonsteroidal anti-inflammatory drug
(NSAID) use, celiac disease, chronic pancreatitis,
eosinophilic gastritis, Crohn's disease, metabolic
diseases, or intestinal parasitosis (3). Intestinal
parasitosis may cause diarrhea, constipation,
steatorrhea, and malabsorption, as well as
presenting with upper GIS symptoms (4).

PPIs inhibit hydrochloric acid secretion in the
stomach and increase the gastric pH (5). Under
normal conditions, bacteria taken orally cannot
be colonized in the stomach and small intestine
due to the pH 1-1.5 level in the stomach lumen.
Increasing pH above 4 with the use of PPl may
disable the protection of stomach acid and cause
enteric infections. Achlorhydria may pose a risk
infections such as Clostridium difficile, Vibrio
cholera, Shigella, Campylobacter, Listeria, or
Salmonella (6). Studies investigating the effect of
PPl use on the presence of parasites in the
gastrointestinal tract are very limited (7). It has
been proven that PPIs cause vitamin and mineral
malabsorption, especially vitamin B12 deficiency.
Investigating the effect of PPl on parasitic
infestations and especially determining the
frequency of giardiasis can help us understand
the source of absorption problems in patients
using long-term PPIs.

The main purpose of this study was to determine
the frequency of parasites in patients presenting
with upper gastrointestinal system complaints.
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The secondary objectives of the study are to
evaluate the association between PPl use and
the frequency of gastrointestinal parasites and
histopathological findings.

MATERIALS and METHODS
Patient selection

Adult patients diagnosed with dyspepsia
according to Rome |V criteria and who requested
upper GIS endoscopy by the gastroenterologist
were included in the study. Ethics committee
approval for this study was obtained from the Ege
University Faculty of Medicine Medical Research
Ethics Committee (28.09.2011/05). The patients
were informed in writing and verbally, and the
"Informed Consent Form" was signed. Patients
with a diagnosis of bleeding diathesis, underwent
gastric or duodenal surgery, using antiparasitic
drugs in the last month, and disease affecting the
immune system were excluded from the study.
Patients were evaluated according to gender,
age, smoking, alcohol use, drug use (NSAID and
aspirin), and admission complaints.

Evaluation

Upper GIS endoscopy was performed with a
fiberoptic video endoscope (Olympus Evis Exera
[lI). The endoscopic view was divided into
normal, antral gastritis, or pangastritis. Biopsies
were taken from the antrum and corpus for
histopathological examination. Histopathological
evaluation of biopsy specimens was performed
blindly from endoscopic diagnosis and symptom
score. According to Sydney criteria (8); chronic
inflammation, atrophy, intestinal metaplasia, and
Helicobacter pylori (HP) parameters were used in
the evaluation. During endoscopy, gastric and
duodenum aspiration fluid and additional stool
samples were taken from the patients and
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examined in the parasitology laboratory. After
centrifugation, the aspirated fluid was examined
under the microscope with native-lugol and
trichrome staining methods. Stool samples were
also evaluated microscopically by native-lugol,

modified  formol-ether  sedimentation and
trichrome staining methods.

Statistical Analysis

NCSS 2007&PASS 2008 Statistical Software

(Utah, USA) program was used for statistical
analysis. Descriptive statistical methods (mean,
standard deviation, frequency) were used for
evaluating the study data. The Oneway Anova
test for comparing normally distributed
parameters between groups and the Tukey HDS
test to identify the group that caused the
difference were performed. Chi-Square test and
Fisher's Exact Chi-Square test were used to
compare qualitative data. The results were
evaluated at the 95% confidence interval and the
level of 0.05 was defined as statistically
significant.

RESULTS

A total of 40 patients (29 female and 11 male)
with dyspepsia were included in the study. The
mean age of women was 54 + 14.6 and men was
38.4 + 18.7 years (p = 0.008). Ten patients (25%)
were over and 30 patients (75%) were under 65

Table-1. Histopathological findings of the gastric mucosa.

years old. Seven (17.5%) of the patients were
smokers and 4 (10%) were consuming alcohol.

Gastrointestinal parasites were detected in a total
of 7.5% (n=3) patients. The parasites detected
were  Enterobius  vermicularis  (in  stool),
Entamoeba histolytica (in stool), and Giardia
intestinalis (in stool and duodenal fluid). Thirty-
five percent (n=14) of patients were in the group
of not using PPI and 65% (n=26) in the group of
using PPI. The median time of PPl use was 6.1
months (range, 2 to 16). Parasites were detected
in 7.7% (n=2) of patients using PPI and 7.1%
(n=1) of patients who did not. No significant

difference was found between PPI use and
parasite frequency (p = 0.95).
The histopathological staging parameters

according to the Sydney system were grouped
separately for the corpus and antrum, and for the
general gastric mucosa. Chronic and active
inflammation was recorded as inflammation
together (Table-1). There was no statistically
significant relationship between PPl use and
histopathological findings (Table-2).

HP was positive in 50% (n=20) of the cases.
Inflammation was seen in 60% (n=12) of HP
negative and in 100% (n=20) of positive patients
(p = 0.002). Intestinal metaplasia was found in
10% of the HP negative (n=2) and 100% (n=20)
of the positive cases (p < 0.001).

Pathological diagnosis Antrum Corpus Total gastric mucosa
Normal 6 (15%) 14 (35%) 5 (12.5%)
Inflammation 32 (80%) 24 (60%) 32 (80%)
Chronic atrophic gastritis 2 (5%) 2 (5%) 3 (7.5%)
Intestinal metaplasia 3 (7.5%) 1 (2.5%) 4 (10%)
Helicobacter pylori 16 (40%) 17 (42%) 20 (50%)

Total 40 (100%)

40 (100%) 40 (100%)

Table-2. Relationship between proton pump inhibitor use and histopathological findings.

Pathological diagnosis Using PPI group (n=26) Not using PPI group (n=14) p values*
Normal 0 (0%) 1(7.1%) 0.35
Inflammation 21 (80.7%) 11 (78.5%) 0.86
Chronic atrophic gastritis 2 (7.7%) 1(7.1%) 0.95
Intestinal metaplasia 3 (11.5%) 1 (7.1%) 0.65
Helicobacter pylori 13 (50%) 7 (50%) 1.00

* Fisher's exact test. PPI, proton pump inhibitor.
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DISCUSSION

Endoscopy is the main method in the diagnosis
of patients with dyspepsia. With an endoscopic
biopsy, it is possible to detect the presence of
gastric inflammation, metaplasia, atrophy, and
dysplasia, and to diagnose pathologies such as
giardiasis, amyloidosis, Crohn's  disease,
sarcoidosis, eosinophilic and lymphocytic
gastritis, and malignancy (9, 10). However, in
60% of patients presenting with dyspeptic
complaints, the endoscopic cause cannot be
determined (11). In addition to all these, it should
be kept in mind that upper gastrointestinal
system complaints can be the harbinger of many
diseases ranging from inflammation to cancer,
from autoimmune diseases to parasitic infections.

Studies on the prevalence of intestinal parasites
in our country have generally been conducted in
university hospitals, and different results have
been found. It was found 10.8% and 15% in
Izmir, 8.1% in Bursa, 5.9% in Istanbul, 4.2% in
Ankara, 21% in Hatay, 13.1% in Manisa, 24% in
Kayseri, 17.2% in Elazig, 4.9% in Malatya, and
28.5% in Van (12-14). In these studies, the
frequency of G. intestinalis differed according to
the regions. Demirgeken et al (12) detected
giardiasis in 8.7% of patients with dyspepsia in
the duodenal aspirate fluid examination. In our
study, we detected G. intestinalis in 2.5% (n=1)
patients in both duodenal aspirate fluid and stool.
In our country, E. vermicularis has been detected
with the cellophane tape method at a frequency
varying between 0.16% and 42.9%, and it has
been found to be more common in the eastern
regions (14). In a study conducted at Dumlupinar
University, E. histolytica was detected at a rate of
5.99% in 617 patients (15). In studies conducted
in universities to determine the prevalence of
intestinal parasites, the lowest parasite rate was
reported from Uludag University Hospital with
3.5%, and the highest from Harran University
Hospital with 34.8% (16, 17). When the studies
are evaluated, it is seen that the difference in
positivity rate is closely related to the study group
and geographical regions.

In vitro studies shows that PPl impairs neutrophil
functions, thus causing a decrease in the
adhesion and bactericidal ability of endothelial
cells. Although there are mostly reports of
Clostridium difficile associated disease and
Salmonella infection in the literature, there are
cases of increased parasitic infections such as
giardiasis (18, 19). In a study conducted in Italy,
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0.27% (41 of 15,023 patients) of patients with
atrophic gastritis were found to have giardiasis
(20). In another study conducted in Egypt, it was
shown that G. lamblia colonization occurs in the
stomach and duodenum in the case of
hypochlorhydria (21). However, especially in
recent studies, it has been shown that PPIs do
not increase the frequency of parasitosis (22). In
our study, gastric and duodenal fluid aspirates
and stool samples were examined and no
significant relationship was found between the
use of PPI and the frequency of parasites.

Recent studies generally suggest that the use of
PPl does not increase the risk of neoplastic
changes (23). In our study, no significant
relationship was found between the use of PPI
and mucosal atrophy or intestinal metaplasia.

In a study, conducted in the south-east of Turkey,
the incidence of precursor lesions were observed
as normal mucosa in 2.7%, chronic gastritis in
78.6%, gastric atrophy in 3.4%, intestinal
metaplasia in 11.5%, and dysplasia in 3.8% in
patients with dyspeptic symptoms (24). In our
study, the results of antrum and corpus biopsy
were considered together as general gastric
mucosa in order to evaluate the patients in
general and to compare the findings. It was
observed that 12.5% of patients had normal
mucosa, 80% had inflammation, 7.5% had
chronic atrophic gastritis, 10% had intestinal
metaplasia and 50% of the patients had HP
infection. In the extensive prevalence study
conducted in our country, the HP positivity rate
was reported as 61.5% (25). In our study, Sydney
findings were observed more in HP positive
patients, although it was not statistically
significant. The role of HP infection in the etiology
of peptic ulcer, mucosa-associated lymphoid
tissue (MALT) lymphoma, and gastric cancer is
well known. In this respect, detecting and treating
HP infection in patients with dyspeptic complaints
is important for the prevention of a wide range of
diseases from atrophic gastritis to gastric cancer.

The limitation of this study is that it was
conducted with a small number of patient groups.
Due to the small number of patients, the
frequency of parasites and other findings were
found to be proportionately less, and therefore
the statistics were not significant. In addition, the
low frequency of parasites in the Aegean region
may have also affected the study data and the
frequency of parasites were found to be low.
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CONCLUSION

As a conclusion, in the patients we evaluated
with dyspepsia, pathological findings such as
intestinal metaplasia, peptic ulcer, atrophy, and
parasitosis were also encountered. Therefore, it
would be a cost-effective approach to resort to
diagnostic methods such as endoscopy in
patients with severe and resistant upper
gastrointestinal system complaints or who do not
respond to treatment.
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Acik ve robot yardimli laparoskopik radikal prostatektominin erken donem
onkolojik ve fonksiyonel sonuglari agisindan karsilastiriimasi

Comparison of early oncologic and functional results of open and robot-assisted
laparoscopic radical prostatectomy
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Amag: Radikal prostatektomi (RP), son yirmi yilda agik cerrahiden minimal invaziv cerrahiye kayda
deger bir dontisim gecirdi. Calismamizda lokalize prostat kanseri nedeniyle agik ve robot yardimh RP
yapilan hastalari erken doénem onkolojik ve fonksiyonel sonuglari agisindan karsilastiriimayi
amacladik.

Gereg ve Yontem: Calismamiza Ocak 2009 ile Ocak 2014 tarihleri arasinda prostat kanseri tanisi alip
RP yapilan 537 hasta dahil edildi. (Acgik retropubik radikal prostatektomi (ARRP)=387, robot yardimli
laparoskopik radikal prostatektomi (RYRP)=150). Hastalarin demografik verileri, perioperatif ve
postoperatif sonuglari iki grup arasinda karsilastiridi.

Bulgular: Hastalarin ortalama yasi ARRP grubunda 62,9 (46-76), RYRP grubunda ise 61,1 (42-76) yil
idi. Ortalama hastanede kalig suresi, Uretral kateterizasyon suresi ve kan transfizyonu ihtiyacinin
RYRP grubunda anlamli olarak daha kisa oldugu goérildi. Cerrahi sinir pozitifligi oranlarinin pT2
evreye sahip olanlarda ARRP ve RYRP grubu igin sirasiyla %16,3 ve %20 (p=0,412), pT3 evreye
sahip olanlarda ise ARRP ve RYRP grubunda sirasiyla %40,9 ve %68,8 (p=0,05) oldugu gérildu.
Ortalama takip suresi, ARRP grubunda 30,6 (3-64) ay, RYRP grubunda ise 11,3 (1-24) ay olarak
hesaplandi. Takipte RYRP grubunda anastomoz darligi ve biyokimyasal rekirrens gelisiminin daha az
oldugu goéruldi (%3,9 vs %29,9 p<0,05, %6,3 vs %20,1 p=0,01). RP sonrasi bir yillik stire igerisinde
takipte kontinans oranlari agisindan her iki grup arasinda anlaml fark saptanmazken (p=0,184), takip
siresi 12 ay ve Uzerinde olan hastalarda; RYRP grubunda kontinan hasta oranin daha fazla oldugu
g6rulda (p<0.05).

Sonug: Her iki yaklagsim benzer onkolojik sonuglar géstermekle birlikte daha iyi fonksiyonel sonuglari
ile RYRP lokalize prostat kanseri cerrahisi icin standart tedavi olma yolunda hizla ilerlemektedir.

Anahtar Sozciikler: Prostat kanseri, radikal prostatektomi, robotik cerrahi, idrar inkontinasi,
biyokimyasal rekiirrens.

ABSTRACT

Aim: Radical prostatectomy (RP) has undergone a remarkable transformation from open surgery to
minimally invasive surgery over the past two decades. In our study, we aimed to compare patients
who underwent open (ORRP) and robot-assisted laparoscopic radical prostatectomy (RARP) for
localized prostate cancer in terms of early oncological and functional outcomes.

Material and Methods: Our study included 537 patients who were diagnosed with prostate cancer
and underwent RP between January 2009 and January 2014. (Open retropubic radical prostatectomy
(ORRP)=387, robot-assisted laparoscopic radical prostatectomy (RARP)=150). Demographic data,
perioperative and postoperative results of the patients were compared between the two groups.
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Results: The mean age of the patients was 62.9 (46-76) in the ORRP group and 61.1 (42-76) years in
the RARP group. It was observed that the mean hospital stay, urethral catheterization time, and blood
transfusion requirement were significantly shorter in the RARP group. Surgical margin positivity rates
were 16.3% and 20% (p=0.412) for the ORRP and RARP groups, respectively, in those with pT2
stage, and 40.9% and 68.8% in the ORRP and RARP groups, respectively, in patients with pT3 stage
(p= 0.05). The mean follow-up period was 30.6 (3-64) months in the ORRP group and 11.3 (1-24)
months in the RARP group. At follow-up, anastomotic stricture and biochemical recurrence were
observed to be less in the RARP group (3.9% vs. 29.9% p<0.05, 6.3% vs 20.1% p=0.01). While no
significant difference was found between the two groups in terms of continence rates in the first year of
follow-up period after RP (p=0.184), in patients with a follow-up period of 12 months or more; It was
observed after first year that the rate of continent patients continence rates were higher in the RARP

group (p<0.05).

Conclusion: Although both approaches show similar oncological results, with better functional results,
RARP is rapidly progressing to become the standard treatment for localized prostate cancer surgery.

Keywords: Prostate cancer, radical prostatectomy, robotic surgery, urinary incontinence, biochemical

recurrence

GiRiS

Prostat kanseri erkeklerde en sik teshis edilen
kanserdir ve Amerika Birlesik Devletleri'nde erkek
kanser olumlerinin ikinci 6nde gelen nedenidir
(1). Organa sinirli prostat kanseri tanisi alan ve
yasam beklentisi on yilin Uzerinde hastalara
kiratif tedavi ydntemi olarak radikal prostatektomi
operasyonu Onerilmektedir (2). Gunuimuzde
radikal prostatektomi operasyonu retropubik veya
perineal yaklagsimla acgik cerrahi, konvansiyonel
veya robot yardimli olarak laparoskopik olarak
yapilabilmektedir.  Agik  radikal  retropubik
prostatektominin (ARRP) yuksek cerrahi basari
oranlarina ragmen insizyonel morbiditesi, artmis
intraoperatif kan kaybi ve uzun kateterizasyon
sureleri minimal invaziv teknikleri gundeme
getirmistir.

Radikal prostatektomi, prostatin kemik pelvisteki
derin yerlesimi nedeni ile diger operasyonlara
gbre daha zor bir disseksiyon ve sltur atma
becerisi gerektiren bir operasyondur. Yedi derece
hareket kabiliyeti olan ve kendi ekseni etrafinda
540 derece donebilen enstrimanlara sahip
robotik sistem, radikal prostatektomi
operasyonunda bazi onemli avantajlar
sunmaktadir. Bu enstrimanlar sayesinde kemik
pelvis gibi dar ve kisith bir alanda hareket etme
kabiliyeti olduk¢a artmakta ve bu sayede ayrintili
diseksiyon daha rahat yapilabilmektedir. Ayrica
robotik cerrahi sayesinde operasyon sirasinda
kanamanin en fazla gergeklestiji asamalardan
olan dorsal ven kompleksinin kontroli daha kolay
oldugu icin daha az kan kaybi olmaktadir. Ayrica
Uretral kataterin g¢ikarilma suresinin kisa olmasi
ve daha az hastanede kalis suresi gibi avantajlar
bulunmaktadir (3). Yillar iginde robot yardimli
laparoskopik radikal prostatektomi (RYRP)
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giderek yayginlanmis olup son on yilda prostat
kanseri cerrahi tedavisinde en sik kullanilan
minimal invaziv teknik haline gelmistir (4). Artan
kullanimina ragmen robotik yaklagsimin farkl
postoperatif sonuglara olan faydasi halen
tartisiimaktadir. Bu c¢alismamizda klinigimizde
lokalize prostat kanseri nedeniyle ARRP ve
RYRP operasyonu yapilan hastalarin erken
donem onkolojik ve fonksiyonel sonuglarini
karsilastiriimay amacladik.

GEREG ve YONTEM

Calismamiza Ocak 2009 ile Ocak 2014 tarihleri
arasinda Ege Universitesi Tip Fakdltesi Uroloji
Anabilim Dalinda evre 1 prostat kanseri tanisi
alan ve radikal prostatektomi operasyonu yapilan
537 hasta dahil edildi. Hastalar ARRP ve RYRP
operasyonu yapilmasina gore iki gruba ayrildi.
Preoperatif radyoterapi veya hormonoterapi
Oykusu olan hastalar galisma digsinda birakildi.
Hastalarin yas, kilo, operasyon oncesi serum
prostat spesifik antijen (PSA) degerleri, prostat

hacimleri, biyopsi sonuglari, yatis sureleri,
komplikasyonlari, perioperatif dénemde kan
urinud  transfize edilip edilmedigi, CUretral

kateterizasyon sireleri, cerrahi spesmen Gleason
skoru, cerrahi sinir durumu ve cerrahi sinir
lokalizasyonlar kaydedildi. On iki aylik takipte
biyokimyasal rekiirrens, mesane boynu darhgdi,
idrar kagirma durumlari kaydedildi. Operasyonun
yapildigi tarihten, taburcu olunan gline kadar
gecen gun sayisi hastanede kalig suresi olarak
kabul edildi. Komplikasyonlar Clavien-Dindo
derecelendirme sistemine goére siniflandirildi (5).
Evreleme icin D’Amico risk siniflamasina goére
hastalarin tim vicut bilgisayarli tomografileri ve
kemik sintigrafileri incelendi (6). Biyokimyasal
rekirrens Avrupa Uroloji Kilavuzlarinda (EAU)
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kabul edilen, PSA degerinin arka arkaya iki defa
yapilan 6lgiimde 0,2 ng/dl (izerinde olmasi olarak
kabul edildi (7). Uretravezikal anastomoz darligt,
ameliyat sonrasi takipte idrar yapmada zorlugu
olan hastalarda endoskopik olarak tespit edilen
ve muldahale gerektirecek kadar daralmis
anastomoz hatti olmasi olarak degerlendirildi.
Uluslararasi  kontinans derneginin  kontinans
tanimini ped kullanimi gerekmemesi (0 ped)
olarak tanimlamasi nedeniyle ¢alismamizda ped
kullanmayan hastalar kontinan grupta en az bir
ped kullanan hastalar ise inkontinan olarak
degerlendirildi (8). Verilerin istatiksel analizi
SPSS 17.0 (SPSS, Chicago, lll) programi ile
gerceklestirildi. istatiksel analizlerde student t-
testi, Ki-kare, Mann-Whitney U, Wilcoxon analiz
yontemleri kullanildi. istatistiksel anlamlilik p
degerinin <0,05 olmasi kabul edildi.

Cerrahi Teknik

TUm operasyonlar hem ARRP hem de RYRP’de
deneyimli 3 uzman Urolog tarafindan
gerceklestirildi. Her iki grupta da lenf nodu
diseksiyonu uygulandi. Agik teknik olarak Walsh
tarafindan 1983 yilinda tanimlanan standart
cerrahi teknik uygulandi (9). RYRP operasyonu
ise transperitoneal yolla yapildi. Palmar
noktasindan veres ignesi ile pndmoperitoneum
olusturulduktan sonra  umblikusun  hemen
kraniyalinden kamera icin kullanilacak 12 mm
trokar yerlestirildi. Dogrudan laparoskopik goéris
altinda 3 adet 8 mm port ve 1 adet 5 mm asistan

portu yerlestirildi. Her iki medial umbilikal
ligamanin hemen lateralinden asagiya dogru
periton insizyonu yapildiktan sonra retzius

boslugu ortaya cikarilarak mesane ve prostata
ulasildi. Endopelvik fasya ve puboprostatik
ligamanlar kesildikten sonra derin dorsal vendz
pleksus 2-0 poliglaktin situr ile kontrol edildi.
Mesane boynu insize edildikten sonra mesane ile
prostat arasindaki plandan ilerlenip seminal
veziklil ve duktus deferenslerin disseksiyonu
yapildi. Prostatik vaskiler yapilar kontrol
edildikten sonra uygun hastalarda nérovaskuler
demet korunarak prostat serbestlendi. Uretra
Uzerinde ligate dorsal vendz pleksus kesildikten
sonra Uuretra c¢evre dokulardan serbestlenip
prostat apeksinden soguk makas yardimi ile
ayrildi. Vezikouretral anastomoz posteriorda saat
6 hizasindan baglanarak her iki yéne dogru
ilerletilen iki adet 2/0 V-Lock® sutur ile yapildi.
Mesaneye bir adet 18 fr foley sonda takildiktan
sonra anastomoz kagagi kontroli yapilarak
ameliyata son verildi.
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Calismada ARRP grubunda 387 hasta, RYRP
grubunda ise 150 hastanin verileri incelendi. Her
iki grup arasinda yas ve PSA degerleri arasinda
anlamh fark izlendi (sirasiyla, p=0,03, p=0,007).
Vicut agirhklar, prostat hacimleri ve klinik
Gleason skoru acisindan her iki grup arasinda
anlamli  fark izlenmedi (sirasiyla, p=0,235,
p=0,073, p=0,173). Hastalarin yas ve preoperatif
karakteristikleri (Tablo-1)'de gOsterilmistir.
Ortalama hastanede kalis slresi ve Uretral
kateterizasyon suresinin RYRP grubunda anlamli
olarak daha kisa oldugu gorildi (sirasiyla,
p=0,01, p=0,01). Perioperatif donemde ARRP
grubundaki 105 hastanin kan Gruni transfliizyonu
ihtiyaci oldugu gorilirken, bu sayinin RYRP
grubunda 8 oldugu gérildi (p=0,01). Perioperatif

sonuglarin karsilastiriimasi (Tablo-2)'de
gOsterilmigtir.

Onkolojik sonuglar

Cerrahi spesmeni Gleason skorlari, patolojik

evreleri ve cerrahi sinir pozitifligi agisindan her iki
grupta anlamli farklilik saptanmadi ancak cerrahi
sinir  pozitifligi lokalizasyonlarina bakildiginda
apekste RYRP grubunda istatiksel anlamli olarak

daha fazla cerrahi sinir pozitifligi saptandi
(p=0,006). Gruplar biyokimyasal rekirrens
oranlari  agisindan incelendiginde, ARRP

grubunda ortalama 30,6 ay takip siresi ve RYRP
grubunda ortalama 11,3 ay takip slresi sonunda
RYRP grubunda istatiksel anlamli olarak daha az
biyokimyasal rekurrens saptanmistir (p=0,01).
Onkolojik sonuglar (Tablo-3)'de gdsterilmistir.
Fonksiyonel sonucglar

Takipte ARRP grubundaki 387 hastanin
264'0ndn, RYRP grubunda ise 150 hastanin
126'sinin  Dbilgilerine ulasildi. Ortalama takip
suresi ARRP grubunda 30,6 ay (3-64), RYRP
grubunda ise 11,3 ay (1-24) olarak hesaplandi.

Kontinans agisindan ARRP grununda 219
hastada (%81,5) kontinansin  saglandidi
gorulirken, RYRP grubunda bu sayinin 108

(%85,8) oldugu gorildid. Kontinans oranlari
agisindan her iki grup arasinda anlamh fark
saptanmadi (p=0,184). RYRP grubunda idrar
inkontinansi izlenen 18 hastanin 9Q'unun takip
suresinin 12 ay ve altinda oldugu gérildi. Bu
nedenle kontinans oranlari takip siresi 12 ay ve
Uzerinde olan hastalar olarak ayri
degerlendirildiginde iki grup arasinda anlamli fark
oldugu saptandi (p=0,044). Her iki grup
Uretravezikal  anastomoz  darlig gelisimi
acisindan karsilastirildiginda ise RYRP grubunda
bu oraninin anlamli derecede daha az oldugu
goruldi (p=0,01). Fonksiyonel sonuglar Tablo-
4'de gosterilmistir.
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Tablo-1. Demografik ve preoperatif karakteristikler.

ARRP RYRP p degeri
Yas (yil) 62,9 (46-76) 61,1 (42-76) 0,03
PSA (ng/dl) 10,6 (1,8-101,1) 9,03 (0,9-58) 0,007
Viicut agirhgi (kg) 79,4 (46-116) 80,9 (50-118) 0,235
Prostat agirhgi (gr) 54,6 (18-340) 48,9 (16-113) 0,073
Klinik Gleason Skoru, n (%)
<6 146 (%38) 68 (%45)
7 205 (%53) 74 (%49) 0,173
28 36 (%9) 8 (%6)
Tablo-2. Postoperatif karakteristikler.
ARRP RYRP p degeri
Hastanede kalis siiresi (giin) 6,5 (2-25) 4,2 (1-19) 0,01
Kataterizasyon siiresi (giin) 14,2 (7-30) 12,3 (7-39) 0,01
Kan transfiizyon ihtiyaci n (%) 105/387 (%27) 8/150 (%5,3) 0,01
Tablo-3. Patolojik sonuglar.
ARRP RYRP P degeri
Patoloji Gleason skoru n (%)
<6 61 (%16) 27 (%18)
7 286 (%74) 118 (%79) 0,196
28 40 (%0) 5 (%3)
Patolojik evre
pT2 238 (%61) 105(%70) 0,266
pT3 149 (%39) 45 (%30)
Cerrahi sinir pozitifligi n (%)
pT2 39/238 (%16,3) 21/105 (%20) 0,412
pT3 61/149 (%40,9) 31/45 (%68,8) 0,05
Cerrahi sinir pozitifligi lokalizasyonu
Apikal 10 (%10) 14 (%26,9) 0,006
Posterolateral 34 (%34) 18 (%34,6) 0,939
Bazal 8 (%8) 2 (%3,8) 0,327
Anterior 13 (%13) 2 (%3,8) 0,072
Multifokal 35 (%35) 16 (%30,7) 0,274
Biyokimyasal rekiirrens 53/264 8/126 0,01
Tablo-4. Fonksiyonel sonuglar.
ARRP RYRP p degeri
Kontinans
<12 ay 219/264 (%81,5) 108/126 (%85,8) 0,184
>12 ay 235/264 (%89) 120/126 (%92,4) 0,044
Anastomoz darligi 79/264 (%29,9) 5/126 (%3,9) 0,01
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TARTISMA

Prostat kanseri cerrahi tedavisinde birincil hedef
onkolojik  kontrolun yani sira fonksiyonel
sonuglarin da iyi olmasini  saglamaktir.
Operasyon sonrasi onkolojik kontroll gosteren iki
6nemli parametre cerrahi sinir pozitifligi ve
biyokimyasal rekulrrenstir. Radikal prostatektomi
sonrasi cerrahi sinir  pozitifligi  saptanan
hastalarda biyokimyasal rekirrens dort kat daha
fazla gortlmektedir (10). Genis ARRP serilerinde,
klinik ve patolojik 6zelliklere bagli olarak %8 ile
%35 arasinda pozitif cerrahi sinir oranlari
bildirilmistir (11). ARRP ile kiyaslandiginda RYRP
daha yeni bir tekniktir ve cerrahi sinir pozitifligi ile
ilgili ilk bildirimler ylksektir. Atug ve arkadaslari
ilk 100 vakasinda cerrahi sinir pozitifliginin
zamanla azalan oranlar gostererek %45,4, %21,2
ve %11,7 seklinde oldugunu gdstermislerdir (12).
Robotik sistem ile yapilan 2652 ve 500 hastali
serilerde sirasiyla %13 ve %9,4 cerrahi sinir
pozitifik oranlari bildirilmigtir (13, 14). Her iki
teknigin karsilastirildigi randomize kontrollli bir
calismada da benzer oranlar bulunmustur (15).
Tek merkezli genis bir prospektif calismada ise
RYRP ile tedavi edilen hastalarda daha dusuik
pozitif cerrahi sinir orani bulunmustur (16). iki yiiz
hastallk bagka bir retrospektif calismada da
benzer bir sonu¢ bulunmustur (11). Fakat bu
analiz sadece pT2 evreye sahip hastalar icin
yapildiginda istatistiksel bir fark bulunmamistir.
Patolojik evreye gbére hastalarin ayri analiz
edildigi bir bagka c¢alismada, cerrahi sinir
pozitifligi ARRP olgularinda %16,7 ve RYRP
uygulanan hastalarda %21,2 (p=0,18) olarak
saptanmigtir (17). Bu ¢alismanin da dikkat ¢ceken
noktasi ise pT2 evreye sahip hastalarda cerrahi
sinir  pozitifligi acisindan teknikler arasinda
istatistiksel anlamli farkhlik olmamasina karsin
pT3 evresinde acik cerrahinin (%28,8) RYRP
uygulamalarina (%40,5) gbére daha etkin
olmasidir (p=0,004). Bu calismanin tam tersi
olarak LAPPRO calismasinda, pT2 evresi icin
RYRP yapilan hastalarda daha fazla cerrahi sinir
pozitifligi géralirken (%17vs %10), pT3 evresinde
daha az oranda cerrahi sinir pozitifligi (%33 vs
%48) oldugu gosterilmis (18). Ancak bu veriler
her ne kadar RYRP’yi ylksek riskli timdrlerin
tedavisinde daha etkin gibi gosterse de iki yillik
takip sonunda biyokimyasal rekirrens oranlari
acisindan her iki teknik arasinda fark izienmemis.
Baska bir RYRP serisinde ise pT2 evrede %13
ve pT3 evrede %35 pozitif cerrahi sinir orani
tespit edilmistir (19). Bu oranlar deneyimli
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merkezlerde yapilan ARRP serileri ile benzer
Ozelliktedir (20). Literature baktigimizda Atug ve
arkadaslari 6grenme egrisi ile onkolojik sonuglari
karsilastirdiklari ¢alismalarinda ilk 100 vakasinda
cerrahi sinir oraninin %26 olarak bildirmiglerdir.
Organa sinirli grupta bu oran %18 iken organa
sinirh - olmayan grupta oranit %64 olarak
bildirmiglerdir  (12). Cerrahi sinir  pozitifligi
acgisindan calismamizin sonuglari literattrdeki
diger baslangic c¢alismalari ile  uyumlu
saptanmisgtir.

Radikal prostatektomi operasyonu sonrasi serum
PSA degerinde artis saptanmasi prostat kanseri
niksinin  erken  bulgusu olarak  kabul
edilmektedir. Bu konuda, Drouin ve arkadaslari 5
yilllk progresyonsuz yasam oranlarini agik ve
robotik cerrahi yaklagimlar igin sirasiyla %87,8 ve
%89,6 olarak bildirirken (21), Nelson ve
arkadaslar 5 yillik PSA progresyonsuz oranlari
acik, laparoskopik ve robotik cerrahi teknikler igin
sirasiyla %80, %75 ve %91 olarak bildirmistir
(22). Her iki teknigin karsilastinldigi genis bir
seride ise 4 yillik takipte biyokimyasal reklrrens
acisindan anlamli  fark izlenmemistir (23).
Calismamizda ARRP serisindeki %80
biyokimyasal rekiirrenssiz sag kalim orani Nelson
ve ark galismasi ile uyumlu izlenmistir. Her ne
kadar takip suresi 11,3 ay gibi kisa bir slre
olmasina ragmen RYRP grubundaki %94 olan
biyokimyasal rekirrenssiz sag kalim orani
literatur verileri ile uyum gostermektedir.

Minimal invaziv yontemlerin avantajlar birisi de
kanama miktarinin agik yontemlere gore daha az

olmasidir. RYRP operasyonunda 3 boyutlu
yuksek ¢ozundrlikli  ve operasyon alanini
biyutebilen kameralar yardimi ile kanama

alanlari daha net olarak gorilmekte ve kanamalar
daha erken durdurulabilmektedir ayrica dorsal
vendz kompleks, RYRP’de daha rahat ve vendz
komplekse zarar vermeden kontrol
edilebilmektedir. Buna ek olarak, laparoskopik
cerrahilerde pnénoperitoneumun yarattigi pozitif
basin¢g sayesinde operasyon sirasinda daha az
vendz ve kapiller kanama olmaktadir. Bu konuda
yapillan genis serilere sahip tek merkezli
calismalarda, bizim sonuglarimiza benzer sekilde
RYRP yapilan hastalarda tahmini kan kaybinin
anlamli derecede az oldugu ve ARRP yapilan
hastalara daha fazla kan drtnQ transflze edildigi
gOsterilmistir (23, 24). Kan kaybini azaltmasinin
yaninda minimal invaziv cerrahi tekniklerin
postoperatif morbiditeyi ve hastanede kals
suresini azalttig yapilan calismalarda
gOsterilmistir. Hastalarin hastanede kalis stresi,
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ameliyatin yapilig tekniginden bagimsiz olarak

cerrahin tecrubesi, hastalarin yasl,
komorbiditeleri ve sosyo-ekonomik diizeyleri gibi
baska faktorlere de bagli olarak

degisebilmektedir. Literatlirde bunun ilgili yapilan
calismalarda baktigimizda hastanede kalig sUresi
RYRP yapilan hastalarda anlamli olarak daha az
oldugu izlenirken sadece 1003 hasta ile yapilan
bir calismada hastanede kalis sliresi agisindan
her iki grup arasinda anlamh fark olmadigi
gOsterilmigtir (25). Bizim ¢alismamizda ise her iki
grup  karsilastinldiginda RYRP  grubunda
hastanede kalig siresinin ARRP grubuna gore
literatlrdeki calismalara benzer olarak anlamli
oranda az oldugu gériimesine ragmen baslangi¢
serisi olmasindan dolayl hastanede ortalama
kalis  surelerinin  bu konuda yayinlanmis
serilerden daha fazla oldugu goérald.

Radikal prostatektomi sonrasi Uretral kateterin
cikarilma sdresinin  yillar iginde  qittikge
azalmasina ragmen kateterin ¢ikartiimasi igin en
uygun zaman konusunda henlz goérus birligi
yoktur. Bu konuyla ilgili yapilan c¢alismalardan
olan iki baslangic  serisinde  ortalama
kateterizasyon sirelerini sirasiyla 7,9 ve 7 gin
olarak bildirmislerdir (26, 27). Her iki teknigin
karsilastirildidi bir galismada ise RYRP grubunda
kateterizasyon suresinin anlamli olarak daha kisa
oldugu gdsterilmistir (24). Calismamiz da benzer
sekilde baglangi¢ calismasi oldugu igin ortalama
kateterizasyon slreleri literatirdeki verilere
kiyasla daha uzun oldugu goérildd. Ancak her iki
grup karsilastirildiginda literattrle uyumlu olarak
RYRP grubunda Uretral kateterizasyon suresinin
anlamli olarak daha kisa oldugu goérulda.

Literatirde anastomoz darligi gelisimi olasihgi ile
ilgili birgcok farkh sonug¢ olmakla birlikte deneyimli
merkezlerde bile radikal prostatektomi sonrasi
anastomoz darlklan %4-10 oraninda
goérulmektedir (28). Krambeck ve arkadaslarinin
ARRP grubunda 588 ve RYRP grubunda 294
hastadan olusan galismasinda anastomoz darligi
gelismesinin ARRP grubunda daha fazla (%4,6
vs %1,2) oldugu saptanmis ancak iki grup
arasinda anlamli fark izlenmemistir (29). Ficarra
ve ark vyaptidi acik, laparoskopik ve robot
yardiml laparoskopik radikal prostatektominin
karsilastinldigr kimulatif analizde laparoskopik
yontemle vyapilan radikal prostatektomilerde
anastomoz darhg: istatistiksel olarak daha az
tespit edilmis olup laparoskopi ile robot yardimli
yapilan  radikal prostatektomiler arasinda
anastomoz darligi agisindan anlaml fark tespit
edilmemistir (30). Buna karsin yapilan bir baska
genis kargilastirmali calismada RYRP sonrasi
anastomoz darliginin daha az goérildugu rapor
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edilmigtir  (31). Calismamizda ise RYRP
grubunda anastomoz darhigi gelisme oraninin,
ARRP grubuna gdre anlamli derecede az oldugu
gorildu ve bu veriler literatlr ile uyumlu saptandi.

Radikal prostatektomi sonrasi hastalar igin
gunlik yasami etkileyen komplikasyonlarin en
Onemlilerinden birisi de idrar inkontinansidir.
Kontinans, ¢ogu calismada hastalarin hi¢ ped
kullanmamasi ya da givenlik amagh bir ped
kullanmasi olarak tanimlanmaktadir. Bu konuda
yapillan c¢alismalardan olan genis ARRP
serilerinde sirasiyla %90 ile %93 arasinda
kontinans oranlari bildirilmistir (32, 33, 34). RYRP
yapilan iki genis seride ise 12 ay sonunda
hastalarin %84 ve %90’inin kontinan oldugunu
bildirmiglerdir (35, 36). iki teknigin karsilagtirildig
51 galismanin incelendigi bir derlemede 12 ay
sonunda RYRP’nin istatiksel olarak daha iyi
kontinans oranlari oldugu rapor edilmistir ve
RYRP’de kontinans sonuglarinin  preoperatif
hasta 06zelliklerine, cerrahin deneyimine ve
cerrahi teknige bagh oldugu vurgulanmistir (37).
Bu c¢alismadan farkli olan bagka bir derlemede
ise 6 ay ve bir yiin sonunda kontinans oranlari
acisindan her iki yaklagimin birbirine Ustln
olmadigi gosterilmistir (ARRP: %91,6; RYRP:
%90,7) (38). Benzer sekilde RYRP lehine ¢cok da
anlamli olmayan sonuglar genis bir tek merkezli
seride de rapor edilmigtir (23). Cerrahi deneyimin
fonksiyonel sonuclar tzerine etkisinin arastinidigi
bir calismada, ilk 590 vakada 12. ay sonunda
%88 olan kontinans oraninin daha sonraki
hastalarda %96'ya kadar yukseldigi gosterilmistir
(39). Krambeck ve arkadaslarinin 286 RYRP ve
584 ARRP hastasinin karsilastirdiklari
calismasinda 12. ay sonunda kontinans
oranlarinin sirasiyla %91,8 ve %93,7 olarak
bildirmigler (29). Bizim c¢alismamizda da
kontinans verilerinin literatiir verileri ile uyumlu
oldugu gorulmustar.

Retrospektif ve tek merkezli olmasi galismamizin
en O6nemli kisithhiklarini olusturmaktadir. Ayrica
ARRP grubundaki hastalarin operasyon o6ncesi
ereksiyon durumunu de@erlendiriimesi i¢in
kullanilan International Index of Erectile Function
(IIEF) skorlari olmamasi nedeniyle her iki grup
arasinda operasyon sonrasi ereksiyon
durumunun karsilastirilamamis olmasi ve RYRP
grubundaki hastalarin takip siresinin kisa olmasi
da calismamizin diger kisithliklarini
olusturmaktadir.

SONUG

Robot yardimli laparoskopik cerrahi minimal
invaziv teknikler icinde glinimuzde dikkatleri en
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fazla geken ve en guincel tedavi modelidir. RYRP,
lokalize prostat kanseri tanisi alan hastalarin
cerrahi tedavisinde buylk d&lgide baskin
yaklasim haline gelirken, ARRP ile
karsilastiriimasi yapilan ¢alismalarda ¢alismanin
tasarimi ve degerlendirme dénemi nedeniyle
birbiriyle celigkili sonuglar ortaya ¢ikmigtir.
Gincel metaanalizler RYRP'nin ARRP’ye kiyasla
daha kisa hastanede kalis ve dUretral
kateterizasyon slresine ve daha az kan
transfizyonu ihtiyacina neden oldugunu ancak

onkolojik sonuglar ve uzun dénem fonksiyonel
sonuglar agisindan her iki yaklasim arasinda fark
olmadigini gdstermektedir. Bu konuda, sonuglar
acisindan her iki teknigi karsilastirmak igin
cerrahlar arasi degiskenligi hesaba katan,
standart metodolojiye dayanan, uzun sureli takipli
ve iyi tasarlanmis prospektif gcalismalara ihtiyag
duyulmaktadir.

Cikar catismasi: Calismada yer alan yazarlar
cikar catismasi olmadigini kabul etmektedir.
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Percutaneous balloon kyphoplasty experience in mid-thoracic vertebra
fractures

Orta seviye torakal vertebra fraktlirlerinde perkiitan balon kifoplasti deneyimi
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ABSTRACT

Aim: Balloon kyphoplasty is a popular minimally invasive technique for vertebral fractures. Although
vertebral fractures occur mostly in the thoracolumbar region, compression fractures can be seen in the
entire vertebral column. The mid-thoracic levels are difficult areas in terms of complications in
minimally invasive procedures. Our study aimed to examine the effect of balloon kyphoplasty on
vertebral height, kyphosis angle, and cement leaks as a complication in mid-thoracic vertebral
fractures.

Materials and Methods: Radiological images, patient files, and pathology results of patients who
underwent kyphoplasty due to a single or multiple mid-thoracic vertebral fractures between 2017 and
2020 were retrospectively analyzed.

Results: A total of 19 patients (9 males and 10 females) and 28 operated vertebrae were included in
the study. The mean age of the patients was 58.42+18.79 (23-86) years, and the mean operation time
was 40.18+15.01 minutes (17-99). The amount of cement used during the procedures was 3.68+1.13
mL (1.5-7), and postoperative cement leakage was observed in 12 levels (42.9%). Anterior and
median vertebral heights and kyphosis angle improved significantly compared to preoperative values
(p<0.001). The duration of hospital stay was found to be 4.42+0.69 hours (4-6).

Conclusion: The balloon kyphoplasty method is reliable in restoring the vertebra and reducing the
angle of kyphosis, although there is a high risk of cement leakage at mid-thoracic vertebrae levels.

Keywords: Balloon kyphoplasty; Cobb angle; cement leakage.

oz

Amag: Vertebra kiriklarinda uygulanan perklitan balon kifoplasti yéntemi, popdler minimal invaziv bir
tekniktir. Vertebra kiriklari ¢cogunlukla torakolomber bélgede meydana gelse de tiim vertebral kolonda
kompresyon fraktiri gérilebilir. Orta torakal seviyeler minimal invaziv islemlerde komplikasyon
acisindan riskli bélgelerdendir. Calismamizda orta torakal vertebra kiriklarinda uygulanan perkiitan
balon kifoplasti yénteminin vertebra yiiksekligine, kifoz acgisina etkisini ve komplikasyonu olan sement
kacgaklarini incelemeyi amagladik.
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Gereg ve Yéntem: 2017-2020 yillar1 arasinda tek ya da ¢oklu seviye orta torakal vertebra fraktiirii
nedeni ile kifoplasti uygulanan hastalarin radyolojik gériintiileri, hasta dosyalari ve patoloji sonuglari
retrospektif olarak incelendi.

Bulgular: Calismaya toplamda 19 hasta (9 erkek ve 10 kadin) ve 28 islem yapilan vertebra dahil
edildi. Hastalarin yag ortalamasi 58.42 + 18.79 (23-86) yil olarak hesaplandi. Operasyon siiresi 40,18
+ 15,01 dk (17-99) idi. islem sirasinda kullanilan sement miktari 3,68 + 1,13 mL (1,5-7) idi.
Postoperatif sement kagagi 12 (%42,9) seviyede gériildii. Anterior ve median vertebra ylikseklikleri ile
kifoz agisi operasyon éncesine gére anlamh dlgiide iyilesme gésterdi (p<0.001). Hastanede kalig
siiresi 4,42 + 0,69 saat (4-6) olarak hesaplandi.

Sonug: Balon kifoplasti ybéntemi orta torakal vertebra seviyelerinde sement kagagi riski fazla olmasina
ragmen, vertebra yiiksekliginin restorasyonu ve kifoz agisini azaltmasi yéniinden glivenilir bir tedavi

ybntemidir.

Anahtar Sézciikler. Balon kifoplasti, Cobb agisi, sement kagagdi.

INTRODUCTION

Percutaneous  vertebroplasty and balloon
kyphoplasty are the most popular treatment
methods for vertebral compression fractures (1).
Vertebroplasty, one of these minimally invasive
techniques, does not restore vertebral height,
while the repetition of vertebral compression and
kyphosis is more common in later periods (2, 3).
At the same time, the risk of cement
extravasation during vertebroplasty procedure is
higher than kyphoplasty (4). In balloon
kyphoplasty, a balloon is used to raise the
vertebral corpus, followed by cement injection.
The balloon creates a space within the vertebral
body and compresses the alveolar bone, limiting
the risk of cement leakage (5). In kyphoplasty,
the height of the fractured vertebral body and
kyphotic angle are tried to be corrected together
with the balloon (2, 3).

Vertebral fractures occur mostly in the
thoracolumbar region (6). The fact that thoracic
vertebrae have steeper angles and thin pedicles
than lumbar vertebrae and their connection to
ribs increase the difficulty of the procedure and
the risk of complications even in minimally
invasive procedures.

This study aims to examine the improvements in
vertebral heights and kyphosis angle and
determine the complications in patients treated
with balloon kyphoplasty in mid-thoracic vertebral
fractures.

MATERIALS and METHODS

Patients

The patients admitted to our clinic between 2017
and 2020 due to a single or multiple mid-thoracic
(Th 5-6-7-8) vertebral fractures, who had
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vertebral edema in magnetic resonance imaging
(MRI) ([MRI], low signal on T1W images, and
high signal on T2W images) with no neurological
deficits were included in the study. Balloon
kyphoplasty surgery was performed on these
patients by the same surgical team. Radiological
images, patient files, and pathology results of the
patients were analyzed retrospectively.

Surgical Procedure

The surgical procedure was performed by
experienced spinal surgeons. The patients were
placed in the prone position, supported by chest
and side pillows. The surgical area was
disinfected. Fractured vertebra levels were
confirmed by fluoroscopy. Marking was made
with a trocar so that the upper-outer edge of the
thoracic vertebral pedicle was aligned. Local
anesthetic was applied over the skin, aiming at
the entry-level of the pedicle. Afterward, it was
entered unilaterally with a needle after a 0.5 cm
skin incision. After reaching the pedicle with the
needle, the needle was replaced with the trocar.
In order not to damage the nerve roots and
vascular structures, the trocar was advanced
from the upper outer edge of the pedicle. A
biopsy was taken from the bone structure for
each level after reaching the vertebral corpus. A
balloon of the appropriate size to the vertebral
corpus was sent through the trocar. Vertebral
height was tried to be restored by fluoroscopy
control after administering contrast material
through the balloon. Thus, a new cavity was
created within the fractured vertebra. Afterward,
bone cement was started to be injected into this
cavity. Fluoroscopy images were obtained during
the injection. First, the deepest part of the
fractured vertebra was filled with cement. Then,
the trocar was withdrawn a little, and the more
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superficial parts were continued to be filled.
When cement leakage was observed outside the
broken vertebra into the epidural, disc space, or
vascular structures, it was waited for a while, and
then cement was continued to be applied to the
empty areas of the fractured bone.

Clinical Outcome Evaluation

Control computed tomography (CT) (Johanson
and Johanson, USA) was taken within 24 hours
after the operation. After observing the wound
sites, the patients who were mobilized were
discharged after the postop follow-up period was
completed.

Data Collection

Data on operation time, the amount of bone
cement injected into each vertebra, bone cement
leakage, and duration of hospital stay were
retrospectively collected. Cobb angle was

determined in tomography imaging for kyphosis.
The vertebral anterior height (distance between
upper and lower endplates) and vertebral median
height (distance between the middle points of
upper and
(Figure-1).

lower endplates) were measured

Figure-1. A) Preoperative sagittal CT scan. The Cobb
angle for the patient is 12.2°.
B) Postoperative sagittal CT scan. The Cobb
angle for the same vertebrae 10.4°.
C) Anterior and median vertebra height
measurement in CT for another patient.
Anterior-median height measurement is
10.59, 6.38 mm respectively.
D) Same as the patient in C, postoperatively
measurement is 12.0, 7.67 mm respectively.

Statistical Analysis

The SPSS v24 (IBM-USA) program was used for
the statistical analysis of the data. Continuous
variables were expressed as mean t standard
deviation values, while categorical variables as
numbers and percentages. The Paired-Samples
T-test was used to compare the means of
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preoperative and postoperative data. The p-value
of <0.05 was considered statistically significant.

Ethics

Informed consent was obtained from each patient
included in the evaluation. The study was
approved by the institutional ethics committee
(24.12.2020-1097) and performed fully per The
Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving
humans.

RESULTS

A total of 19 patients who underwent the surgical
procedure, as nine males (47.4%) and ten
females (52.6%), were included in the study. The
mean age of the patients was 58.42+18.79 years
(range 23 to 86).

Treatment outcomes

The total number of levels in these patients with
single and multiple mid-thoracic vertebral
fractures was 28 (Table-1). When the etiologies
of the fractured vertebrae were examined, the
possibility of metastasis was considered for each
vertebral level in 2 oncology patients, while there
was a trauma for 26 levels.

The mean operation time was 40.18%£15.01
minutes (17-99). The balloon size used was 10
mm for 1 T7 level, 15 mm for 25 mid-thoracic
vertebra levels, and 20 mm for two mid-thoracic
vertebra levels. The amount of bone cement
injected was 3.68+1.13 mL (1.5-7) (Table-2).
Before the operation, the anterior and median
heights in the mid-thoracic vertebrae were
measured as 13.81 £ 2.69 mm and 13.24 + 3.09
mm, respectively. The same heights were 15.01
+ 2.64 mm and 15.17 + 2.67 mm, respectively, in
the postoperative measurements. Vertebra
heights were found to be significantly increased
(p <0.001). Also, kyphosis angle was significantly
corrected (from 9.67 £ 4.66 to 7.11 £ 4.41; p <
0.001) (Table-3).

Table-1. Distribution of the vertebral segments.
Number (%)

Vertebra Level

T5 1(3.6)
T6 7 (25)
T7 11 (39.3)
T8 9 (32.1)
Total 28 (100)
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Table-2. Characteristic of patients and operations.

Characteristic Value
Age () 58.42 + 18.79
Gender (male) 9 (47.4%)
Operation time (min) 40.18 £ 15.01
Amount of cement injected (mL) 3.68+1.13
Length of hospital stay (hours) 4.42 + 0.69
Etiology

o  Malignancy 2 (7.1%)

o Trauma 26 (92.9%)
Balloon

o 10 1 (3.6%)

o 15 25 (89.3%)

o 20 2 (7.1%)

Postoperative Leak

o None 16 (57.1%)
o Intradiscal 5 (17.9%)
o  Extracorporal 3 (10.7%)
o Intravasal 4 (14.3%)

Table-3. Tomographic results of the 19 cases.

Preoperative Postoperative p-
value
Vertebral
antf-:‘rlor 13.81+£2.69 15.01 £ 2.64 <0.001
height
(mm)
Vertebral
median
. 13.24 + 3.09 15.17 £+ 2.67 <0.001
height
(mm)
Cobb
9.67 £+ 4.66 711 +4.41 <0.001
angle (°)
All  patients were mobilized after the

postoperative follow-up period was completed,
and the mean hospital stay was 4.42+0.69 hours
(4-6).

Biopsy results of all patients, including oncology
patients who were thought to have a possible
vertebral metastasis, resulted in bone fragments.
Complications

In the postoperative radiological evaluations,
cement leakage occurred in a total of 12
fractured vertebrae of 9 patients, while no other
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side effects were observed. These leaks were
intradiscal at five levels, extracorporeal at three
levels, and intravasal at four levels. There was no
spinal cord injury or vascular injury during the
operation. Postoperative cardiac embolism,
pulmonary embolism, or fat embolism were not
observed, and there were no neurological deficits
or pneumothorax.

DISCUSSION

Percutaneous kyphoplasty is an effective
minimally invasive surgical procedure performed
safely in vertebral collapse fractures (7). Although
vertebral collapse fractures usually occur in the
thoracolumbar region, mid-thoracic vertebra
fractures can cause respiratory problems (8). The
aim of the treatment of symptomatic vertebral
collapse fractures is to correct the vertebral
height, reduce the kyphosis angle and increase
the quality of life (9).

In mid-thoracic vertebral kyphoplasties, the small
pedicle size of the vertebra, the risk of
pneumothorax and segmental artery injury, and
the presence of severe angulation caused by
kyphosis not found in the lower thoracic and
lumbar regions may pose special difficulties (10).

The bilateral kyphoplasty approach has recently
been replaced by the unilateral kyphoplasty
approach due to shorter operation times, less
radiation exposure, and lower complication rates
(11). In the meta-analysis of Huang et al., the
operation time was reported to be shorter in
unilateral kyphoplasties. In our study, we applied
the unilateral kyphoplasty approach to all our
patients. The mean operation time was
determined as 40.18£15.01 minutes.

It has been previously stated that spinal strength
is directly related to the amount of cement
injection (12). In the study by Belkoff et al.
showing the mechanical effect of the amount of
cement on the vertebra, it was reported that
administrating 2 ml of bone cement to the
vertebral corpus may be sufficient to fulfill the
corpus strength. Nevertheless, they
recommended 4 ml of bone cement to the
thoracic vertebral corpus and 6 ml of bone
cement to the lumbar region to regain strength
(13). The mean amount of cement used in our
study was 3.68+1.13 ml, and it was similar to the
literature.

As stated above, the main purpose in the
treatment of vertebral fractures is to restore the
fractured vertebra to its former height and correct
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the related kyphosis angle. Ge et al. compared
vertebral anterior and median heights in the
preop and postop period after extrapedicular
thoracic kyphoplasty and found significant
improvements in their follow-up. In our study, the
anterior and median vertebrae heights of the mid-
thoracic vertebrae were compared in the preop
and early postop period, and the increased
values were found to be significant, similar to the
literature. This result suggests that the balloon
used in kyphoplasty is an effective material to
restore the vertebral corpus. In the meta-analysis
of Wang et al. comparing vertebroplasty and
balloon kyphoplasty, it was revealed that the use
of balloons significantly reduced the angle of
kyphosis (14). In our study, kyphoplasty balloons
were used at different vertebral levels in sizes
suitable for the vertebra, and it was found that the

kyphosis angle was significantly reduced
compared to the preoperative period.
Kyphoplasty complications include cement

leakage, new or adjacent segment fractures,
pulmonary embolism, spinal cord compression,
radiculopathy, infections, and mortality (15). In
the meta-analysis of Bouza et al. on balloon
kyphoplasty, the cement leakage rate was found
to be 18.3% (16). In our study, the rate of cement
leakage was 42.9%, and it is a high rate
compared to the literature. However, only mid-
thoracic segment vertebrae were included in the
study. Although it is related to the fracture type,
the most common leakage was into the
intradiscal space at a rate of 17.9%. This result
indicates that the upper and lower endplates at
the fractured vertebra levels are affected as well.
Precautions to be taken before and during the
surgical procedure would minimize the risk of
cement leakage. These include examining the
imaging of the patient before the operation
adequately, avoiding repetitive attempts at the
same vertebral point, increasing cement viscosity
during injection, and stopping the procedure, and
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Cocukluk ¢cagi herpes zosterde predispozan faktorler ve klinik ozellikler:
retrospektif bir calisma

Clinical features in childhood herpes zoster and predisposing factors:

a retrospective study
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Malatya Turgut Ozal Universitesi Tip Fakiltesi Malatya Egitim ve Arastirma Hastanesi Dermatoloji
Poliklinigi Malatya, Turkiye

0z
Amag: Herpes Zoster, Varisella Zoster VirGsUnln reaktivasyonu sonucunda meydana gelen,
dermatomal dagiim gdsteren vezikiiller ile karakterize bir hastaliktir. ileri yaslarda ve

immuinosupresyonu olan cocuklarda daha sik goériimektedir. Bu calisma Herpes Zoster tanil
cocuklarin klinik 6zelliklerini ve predispozan faktorleri degerlendirmek icin tasarlanmistir.

Gere¢ ve Yontem: Ocak 2015 - Mart 2021 tarihleri arasinda hastanemiz Dermatoloji Poliklinigine
basvuran ve Herpes Zoster tanisi alan 16 yas alti hastalarin bilgileri retrospektif olarak degerlendirildi.
Hastalarin yasli, cinsiyeti, sikayetleri, sikayetlerinin slresi, sugicegi asilari, sugicegi oykuleri, ek
sistemik hastaliklari, eslik eden viral enfeksiyonlar ve diger predispozan faktorler belirlendi. Ek olarak
doékuntinin dermatomal yayilimi, uygulanan tedaviler ve komplikasyonlar gézden gegirildi.

Bulgular: Calismaya alinan 67 olgunun 44U (%65,7) erkek, 23’0 (%34,3) kadin idi. Hastalarin yas
ortalamasi 9,7 + 2,9 yil idi. En sik gorilen sikayet lezyon bdlgesinde kasinti idi (%44,8). En sik tutulan
dermatom torakal dermatom idi (%56,7). Higbir hastada imminosupresyon veya malignite
saptanmadi. iki vakada konjonktivit ve (i vakada sekonder bakteryel enfeksiyon gelismisti. En sik
saptanan predispozan faktor: Stres (%38,8) faktorl idi.

Sonug: Herpes Zoster, ¢ocuklarda altta yatan bir imminosupresyonun veya malignitenin kutanéz
gostergesi olmayip klinik olarak iyi bir seyir izlemektedir. Hastalik daha ¢ok stres, viral enfeksiyonlar ve
glines maruziyeti gibi predispozan faktorler esliginde karsimiza ¢ikmaktadir.

Anahtar Sozciikler: Cocuk, dermatom, herpes zoster.

ABSTRACT

Aim: Herpes Zoster is a disease characterized by vesicles with dermatomal distribution, resulting from
the reactivation of the Varicella Zoster Virus. It is more common in older ages and in children with
immunosuppression. This study was designed to evaluate the clinical features and predisposing
factors of children diagnosed with Herpes Zoster.

Materials and Methods: Data of the patients under 16 years of age that were diagnosed with Herpes
zoster at our dermatology outpatient clinic were retrospectively evaluated between January 2015 and
March 2021. Patients' age, gender, complaints, duration of complaints, varicella vaccines, chickenpox
history, additional systemic diseases, accompanying viral infections and other predisposing factors
were determined. In addition, dermatomal extent of the rash, treatments and complications were
reviewed.
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Results: Out of 67 cases enrolled in the study; 44 (65.7%) were male and 23 (34.3%) were female.
The mean age of the patients was 9.7 + 2.9 years. The most common complaint was itching in the
lesion area (44.8%). The most frequently involved dermatome was thoracic dermatome (56.7%).
Immunosuppression or malignancy was not detected in any patient. Conjunctivitis developed in two
cases and secondary bacterial infection in three cases. The most common predisposing factor was

stress (38.8%).

Conclusion: Herpes zoster is not a cutaneous indicator of an underlying immunosuppression or
malignancy in children and has a good clinical course. The disease is mostly accompanied by
predisposing factors such as stress, viral infections and sun exposure.

Keywords: Child, dermatome, herpes zoster.

GiRiS
Alfa Herpes Virlis grubundan c¢ift sarmalli bir DNA
viris olan Varisella Zoster viris (VZV), primer
olarak sucicegdi enfeksiyonuna neden olur. Dorsal
kok ganglionlarinda latent halde VZV'nin
reaktivasyonu sinucunda Herpes Zoster (HZ)
gelisir (1). Herpes Zoster, ileri yaslarda ve
immunosupresyonu olan ¢ocuklarda daha sik
ortaya c¢ikmaktadir. Bu c¢alismada c¢ocukluk
¢aginda ortaya ¢ikan HZ’de klinik 6zelliklerinin ve
predispozan faktorlerin degerlendiriimesi
amaglanmistir.

GEREG ve YONTEM

Calismaya Ocak 2015-Mart 2021 tarihleri
arasinda hastanemiz Dermatoloji Poliklinigine
basvuran ve HZ tanisi konulmug 16 yas alti
cocuk hastalar dahil edildi. Hasta dosyalari
retrospektif olarak taranarak vyas, cinsiyet,
hastaneye basvurduklari ay ve yillar, sikayetleri,
hastaligin sdresi, sucicedi agsilar, sucicegdi
gecirme oykulleri gibi bilgiler kaydedildi. Ayrica
mevcut sistemik hastaliklari, immuUnosupresif ilag
kullanimlari, gecirdikleri operasyonlar, eslik eden
viral enfeksiyonlar ve olasi predispozan faktorler
belirlendi. Rutin biyokimya ve hemogram tetkikleri
degerlendirildi. Vezikuler dékintdlerin dagilimlari,
verilen tedaviler ve gelisen komplikasyonlar
gbzden gegirildi. Calisma icin Malatya Klinik
Aragtirmalar Etik Kurulundan ¢aligma onay! alindi
(Tarih:17.02.2021 karar no.:2021/69). Toplanan
veriler SPSS (SPSS for Windows, Version 25.0,
SPSS Inc, ABD) istatistik programi kullanilarak
analiz edildi. Verilerin analizi icin ki-kare testi ve
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tek yon ANOVA testi kullanildi. P degeri <0,05
istatistiksel agidan anlamh kabul edildi.

BULGULAR

Klinik 6zellikleri Tablo-1'de 6zetlenen 67 hastanin
44’0 (%65,7) erkek, 23U (%34,3) kadin idi.
Hastalarin yas ortalamasi 9,7 + 2,9 yil (ortanca:
10, en kiguk:3, en biyik:15) ve %40,3'G 10-13
yas aralidindaydi. Hastaneye basvuru sireleri
ortalama 4,2 + 1,6 idi. Hastalarda en sik gorilen
sikdyet kasinti idi (%44,8). Hastalarin 35’inde
(%52,2) vicudun sag tarafi tutulmustu.
Lezyonlarin dagilimi incelendijinde en sik
tutulum (%56,7) torakal dermatom idi (Tablo-2).
Hasta yas ortalamalari trigeminal tutulumda 7+
2,8 yil ve servikal tutulumda 10,8 + 3,2 yil idi, bu
fark istatistiksel olarak anlamli bulundu (p=0,041)
(Tek yon varyans ANOVA testi ve post hock testi).
Hasta cinsiyetleri ile dermatom tutulumu
karsilastirildiginda istatistiksel agidan anlamli bir
farklihk saptanmadi (p=0,17) (Ki-kare testi).
Hastalarin 35'i (%52,2) sugicegi enfeksiyonu
gegirmis, 25’1 (%37,3) sugicegdi asisi olmustu.
Predispozan faktorler incelendiginde hastalarin
26’sinda (%38,8) yodun stres faktori mevcuttu.
Hicbir hastada immuUnosupresif hastalik veya
malignite mevcut degildi. Polikliniklere
basvurular: %29,9 yaz, %26,9 sonbahar, %25,4
kis ve %17,9 ilkkbahar mevsimlerinde olmustu. En
sik basvuru temmuz (%23,9) ayinda ve 2020
yilinda (%31,3) olmustu (Sekil-1). Hastalarin rutin
biyokimyasal ve hemogram testleri normal
sinirlarda idi. Takipler sirasinda iki hastada
konjonktivit ve U¢ hastada sekonder bakteriyel
enfeksiyon gelismisti, diger hastalarda herhangi
bir komplikasyon izlenmemisgti.
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Tablo-1. Hastalarin demografik ve klinik 6zellikleri.

Demografik ve Klinik Ozellikler (n)* (%)**
Cinsiyet K 23 34,3
E 44 65,7
Yas araligi 1-5 9 13,4
6-9 23 34,3
10-13 27 40,3
14-16 8 11,9
Semptom Agri 14 20,8
Kasinti 30 44,8
Yok 23 34,3
Allerjik Astim 2 3
Predispozan Stres 26 38,8
Faktorler UV maruziyet 7 10,4
Ust sol.yolu. enfeksiyonu 8 11,9
Covid 19 enfeksiyonu 2 3
Yok 22 32,8
Varisella Asisi Var 25 37,3
Yok 11 16,4
Bilinmiyor 31 46,3
Varisella Enfeksiyonu Gegirilmis 35 52,2
Oykiisii Gegirilmemis 8 11,9
Bilinmiyor 24 35,8
Tedavi Topikal 26 38,8
Topikal+Sistemik 41 61,2
Komplikasyon Sekonder bakteryel enfeksiyon 3 4,5
Konjonktivit 2 3
*sayl **frekans
Tablo-2. Herpes Zosterde dermatom tutulumunun yas ve cinsiyetlere gére dagilimi
Dermatom Yas Cinsiyet Toplam
(orttss)* Erkek n(%) Kadin n(%) n(%)**
Servikal 10,8 £ 3,2 6(%9) 1(%1,5) 7 (%10,4)
Torakal 9,8+ 3,1 25(%27,3) 13(%19,4) 38 (%56,7)
Trigeminal 7+28 2 (%3) 2 (%3) 4 (%6)
Lomber 9,8+25 6 (%9) 7(%10,4) 13(%19,4)
Sakral 8,6+1,1 5 (%7,5) 0(%0) 5 (%7,5)

*ortalamazstandart sapma ** sayi (frekans)

TARTISMA

Alfa Herpes Viris Grubundan olan Varisella
Zoster virus (VZV), primer olarak Varisella
(sucicegi) enfeksiyonunu ve reaktivasyon ile
Herpes Zosteri (HZ) meydana getirir (1-3).
Herpes Zoster, VZV ile ilk kargilasmayi takiben
herhangi bir zamanda ortaya c¢ikabilmektedir.
intrauterin dénemde VZV’ye maruz kalmanin yeni
dogan doéneminde HZ gelisme riskini arttirdidi
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gOsterilmistir (4). Cocukluk ¢adinda HZ insidansi
100.000 de 74 olarak bildiriimektedir (5). Herpes
zoster c¢ocukluk c¢aginda 4-5 ve 10-11 vyas
araliginda daha sik gézlenmektedir (6, 7). Kiz ve
erkek c¢ocuklarda birbirine yakin oranda gérilse
de ulkemizde yapilan baz calismalarda erkek
cocuklarda daha sik goruldugu bildirilmektedir (8,
9). Calismamizda hastalarin %65,7’sini erkek
hastalar olusturmaktaydi. Hastalarimizin yas
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ortalamasi 9,7 £ 2,9 yil iken, ¢odunlugunu 10-13
yas araligi olusturmaktaydi. Herpes Zoster, dogal
varisella enfeksiyonunu takiben gorulebildigi gibi
zayiflatiimis canli varisella asisi sonrasinda da
ortaya ¢ikabilmektedir (10,11). Varisella asisi
yapilmis ¢ocuklarda HZ insidansi 14/100.000
olarak bildirilmistir (6). Asinin  HZ oranini
dusurdagu; asilanmis ¢ocuklarda HZ’nin % 79
daha az gdzlendigi bildirilmigtir (12). Ulusal asi
takvimimize 2013 yilinda dahil edilmis olan
sugicegi asisi bir yasinda ve tek doz halinde
uygulanmaktadir (13). Calismamizdaki olgularin
25'i, sugicedi asisi olmus; 11 hastanin asisi
yoktu, 31 hastanin asi durumu bilinmiyordu.

Herpes zoster icin birgok predispozan faktor
bulunmaktadir. Yakin zamanda yapilan bir meta
analiz galismasinda HZ gelisimi icin en 6nemli
risk faktorlerinin malignite ve immin yetmezlik
oldugu ifade edilmistir. Diger risk faktorleri ileri
yas, aile dykusu ve travma olarak belirlenmistir
(14). Yapilan c¢alismalarda Akut Lenfoblastik
Lésemi tanili gocuklarda HZ insidansinda artis
oldugu gdézlenmis ve bunun VZV’ye karsl hiicre
aracili bagisikligin azalmasi ile iligkili oldugu
bildiriimistir  (15-17). Astim hastalidi olan
cocuklarda HZ sikliginin arttigi ve bu durumun
HZ icin bir risk faktori olabilecegi ifade edilmistir
(18, 19). Sistemik Lupus Eritematozuslu ¢ocuk
hasta grubunun degerlendirildigi bir calismada,
HZ icin en dnemli risk faktérinlin immunosupresif
tedaviler oldugu bildirilmistir (20). Calismamizda
yer alan iki hastada Alerjik astim mevcut iken
diger hastalarda herhangi bir sistemik hastalik
veya immunosupresif durum saptanmamigtir.
Saglikh ¢cocuklarda fiziksel travma da HZ igin bir
diger risk faktorudur. Yuz bolgesi travmalari

sonrasinda Oftalmik Herpes Zoster gelisen
vakalar  bildirilmektedir (21, 22). Bizim
calismamizda higbir hastada fiziksel travma

Oykusl mevcut degildi. Socan ve arkadaslari
HZ'nin Agdustos ayinda daha sik gdzlendigini
bildirmislerdir (23). Zak-Prelich ve arkadaslari ise
yaz aylarindaki bu artisin ultraviyole radyasyonun

hicresel immuniteyi zayiflatmasindan
kaynaklandigini ifade etmislerdir (24).
Calismamizda vyer alan hastalarin 7’sinde

(%10,4) deniz veya havuza girme sirasinda
yogun gunes 1s1g1 maruziyeti 6yklisi mevcuttu.
Poliklinigimize  bagvurular en fazla vyaz
mevsiminde (%29,9) ve aylara gobre
incelendiginde ise en fazla Temmuz ayinda
(%23,8) olmustur. Yaz mevsimindeki bu artis
gunes 1sinlarinin HZ igin predispozan bir faktor
oldugunu disindiirmektedir.  Ulkemizde ilk
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Koronaviris-19 (COVID-19) vakasi 11 Mart
2020'de gorulmis ve pandemi ile birlikte sosyal
yasamda birgok kisitlamalar gindeme gelmisgtir.
Hastaligin olusturdugu endise ve korku ile birlikte
sokaga ¢ikma yasaklari, okullarin kapanmasi gibi
kisitlamalar hastalar Gzerinde ciddi bir stres yiku
olusturmustur. Saglikh ¢ocuklarda  stres
durumunun hicresel immuniteyi zayiflatarak
virisu reaktive ettigi ve HZ gelisimine yol agtigi
distnldlmektedir (25, 26). Colgegcen ve
arkadaslari HZ'li ¢ocuk hastalarin Kkliniklerini
inceledikleri calismada, stres faktérinu (%45,8)
kolaylastirici bir faktor olarak belirlemislerdir (27).
COVID-19 pandemisi doneminde poliklinigimize
basvuran hastalarin altisinda belirgin bir korku,
anksiyete ve ofke gibi stres bozukluklari
mevcuttu. Hastalarimizin geneline bakildiginda
ise 26 hastada (%38,8) anne-baba ayrihigi ve
okul korkusu gibi stres oykusi mevcuttu. Son
zamanlarda yayimlanan galismalarda COVID-19
enfeksiyonunun HZ gelisme riskini artirdigi
bildiriimistir (28, 29). Herpes zosterin latent
seyreden COVID-19 enfeksiyonun bir gdstergesi
olabilecedi distniulmektedir (30). Hastalarimizda
solunum  yolu sikayetleri olmadigi igin
nazofarengial sarinta alinmamuistir. iki
vakamizda HZ’den kisa bir siire 6nce gegirilmis
COVID-19 oykusu mevcuttu (Sekil-2, 3). Hasta
dagihmi yillara goére incelendiginde en fazla
basvurunun 2020 yilinda oldugu gdrulmektedir.
Bu artisin COVID-19 pandemisi nedeniyle olusan
stres yukinden veya subklinik seyreden COVID-
19 enfeksiyonu nedeni ile olabilecegini
distinmekteyiz.

Eriskin HZ genellikle prodromal agr ile baslar.
Agri, hastalik sirasinda ve sonrasinda da devam
edebilir (2). Cocuklarda ise kasinti ve sistemik
semptomlar 6n plana ¢ikmaktadir (3,7,31).
Literattr ile uyumlu sekilde hastalarimizda en sik
gorulen gikdyet kasintt olmustur. Lomber
dermatom tutulumu olan bir hastamizda
prodromal dénemde uyluk agrisi vardi ve agri
dokuntu sirasinda da devam etmisti (Sekil-4).
Herpes zosterli hastalarda prodromal
semptomlari takiben genellikle tek tarafli ve
dermatomal yayillim gdsteren vezikiler dékuntu
gelisir. Bu dagihmin sikhidi sirayla torakal %75,
lomber %11, servikal %9, trigeminal %3 ve
sakral dermatom %2 olarak bildiriimektedir (3).
ileri yaglarda vyaygin dermatom tutulumu
gorulebilmektedir (32). Calismamizda sag ve sol
taraf tutulumu bir birine yakin oranlarda olup en
sik torakal dermatom tutulumu izlenmistir. Aktas
ve arkadaslari yaptiklari calismada servikal,
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sakral ve trigeminal dermatom tutulumunun 10
yas altinda daha sik gézlendigini bildirmislerdir
(33). Bizim c¢alismamizda hastalarin yas
ortalamasi, trigeminal tutulumda 7+ 2,8 iken
servikal tutulumda 10,8 £ 3,2 yil olarak tespit
edildi  (p<0,05). Hasta vyaslarinin tutulan
dermatom ile iliskisini belirlemek icin daha fazla
calisma yapillmasi gerektigi kanaatindeyiz.
Herpes zoster tanisi igin genellikle detayh klinik
muayene yeterlidir. Laboratuvar testlerinden en
c¢ok Tzank testi kullaniimaktadir. Bu testte vezikiil
tabanindan alinan surintide multintkleer dev
hlcrelerin goértlmesi ile HZ tanisi konulmaktadir.
Diger tanisal yontemler arasinda direk floresan
antikor testleri ve kiltir calismalari yer alir (34).
Herpes zoster en c¢ok dermatomal yerlesim
gOsterebilen Herpes Simplex Virls enfeksiyonu
ile karisabilmektedir. Bu durumda Herpes Virls
kiltarleri taniya yardimci olur. Herpes zoster
ayrici tanisinda allerjik kontakt dermatit, lokalize
bakteriyel deri enfeksiyonlari, bocek isiriklari ve
yaniklar disunulmesi gereken diger hastalklardir
(35). Herpes =zosterin seyri sirasinda cesitli
komplikasyonlar gelisebilmektedir. Eriskin HZ
vakalarinda en sik gelisen komplikasyonun
postherpetik nevralji oldugu bildiriimektedir. Post
herpetik nevraljinin 50 yas Uzerinde %20,
cocuklarda %2 oraninda goéralduaga bildirilmistir
(36,37). Cocukluk ¢cagi HZ'de ise en sik gelisen
komplikasyon sekonder bakteriyel deri
enfeksiyonu (% 33,3) olarak bildirilmistir. Diger
komplikasyonlar ise siklik sirasina gore fasiyal
paralizi (%16,7), menenijit (% 11,1), Gveit - keratit
(% 11,1), akut retina nekrozu (% 5,6), pnémoni
(% 5,6) ve ofitis internadir (% 5,6) (38).
Ulkemizden yapilan bir calismada HZ'li 48 gocuk
hastadan ikisinde Ramsey Hunt Sendromu
g6zlendigi ve diger hastalarda herhangi bir
komplikasyon go6zlenmedigi bildirilmistir  (39).
Calismamizda U¢ vakada sekonder bakteriyel
enfeksiyon ve trigeminal dermatom tutulumu olan
iki vakada ise  konjonktivit  izlenmistir.
Vakalarimizin  higbirinde postherpetik nevralji
veya ciddi bir komplikasyon gelismemistir.

Cocuklarda HZ’nin tedavisinde ¢gogu zaman lokal
tedaviler yeterli iken, komplikasyonlari azaltmak
ve iyilesmeyi hizlandirmak igin oral asiklovir
tedavisi baglanabilecedi ifade edilmektedir.
Asiklovir tedavisinin lezyon ¢ikisini takiben ilk 72
saat igerisinde baslanmasi ve 5-7 giin devam
edilmesi  Oneriimektedir (40). Tedavi dozu
intravendz asiklovir i¢cin 30 mg/kg/giin 3 doza
bélinmis sekilde ve oral asiklovir igin 40-60
mg/kg/gin 4  doza  bolinmis  sekilde
onerilmektedir (41). Hastalarnmizin ¢odunda
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sistemik asiklovir tedavisi kullaniimis olup topikal
tedavi ve sistemik asiklovir tedavisi verilenler
arasinda iyilesme sireleri arasinda bir farklilik
izlenmemistir. Her iki hasta grubunda da 10 glin
icerisinde duzelme izlenmisgtir.

HASTA SAYISI-YIL

Sekil-1. Herpes Zosterin yillara gore dagihmi.

i 3
g

Sekil-2. COVID-19 sonrasi gelisen HZ, 10 yasinda
erkek gcocuk.

Sekil-3. COVID-19 sonrasi gelisen HZ, 7 yasinda
erkek gocuk.
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SONUG

Herpes zoster, c¢ocuklarda altta yatan bir
immunosupresyonun veya malignitenin kutandz
gostergesi olmayip klinik olarak iyi bir seyir
izlemekte ve komplikasyonlar nadiren
gelismektedir. Hastallk daha c¢ok stres, viral
enfeksiyonlar ve gines maruziyeti gibi
predispozan faktorler egliginde karsimiza
cikmistir. COVID-19 pandemisi déneminde HZ
gorulme sikhginin artmis olmasi dikkat cekicidir.
Bu artisin  subklinik seyreden COVID-19
enfeksiyonu nedeni ile mi yoksa hastalar
Uzerinde olusan yodun stres nedeni ile mi
oldugunu belirlemek igin daha fazla calisma
yapilmasi gerektigi kanaatindeyiz.

Finansal kaynak: Bu calisma sirasinda maddi
ve/veya manevi herhangi bir destek alinmamistir.
Cikar catismasi: Bu gcalisma ile ilgili olarak gikar
catismasi yoktur.

Sekil-4. Uyluk agrnisi mevcut olan HZ, 11 yasinda

erkek gcocuk.
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Elit gencg futbol akademisi sporcularinda yaralanma insidansi: 3 yillik geriye déniik
takip

Serdar Arslan Engin Ding’

! Necmettin Erbakan University Faculty of Health Science, Department of Physiotherapy and
Rehabilitation Konya, Turkiye

2 Konya Provincial Directorate of Health Public Health Services Konya, Turkiye

ABSTRACT

Aim: The aim of this study was to investigate the incidence and characteristics of injuries suffered by
elite soccer academy athletes.

Materials and Methods: A retrospective analysis was made of the health records between 2016 and
2019 of athletes in the elite male soccer academy of an elite football club. The cause, type, location,
recurrence, and severity of the injuries, where the injuries occured and time lost due to the injuries
were recorded. The injury incidence and prevalence were calculated.

Results: Overall, total injuries and seasonal incidence rate were 1.49 (1.33-1.68) and 8.06 (7.16-0.04)
per 1000 hours, respectively. The injury burden ranged between 11.83 (10.53-13.29) days and 51.43
(49.11-53.85) days. The injury characteristics were not statistically different according to age groups
(p>0.05).

Conclusion: Youth soccer players in the U19 and U21 age groups had more injuries than other junior
age groups in a typical soccer season. It was concluded that there were more match injuries, the thigh
was the most injured area, muscle injuries were more common, and the hamstring was the most
frequently injured muscle.

Keywords: Athletic injuries, epidemiology, football, paediatric.

0z
Amag: Bu calismanin amaci, elit futbol akademisi sporcularinin maruz kaldigi yaralanmalarin
insidansini ve ézelliklerini aragtirmakti.

Gerec¢ ve Yoéntem: Ulusal ve uluslararasi diizeyde miicadele eden bir futbol kullibiiniin elit erkek
futbol akademisindeki sporcularin 2016-2019 yillari arasindaki saglik kayitlarinin geriye dénlik analizi
yapilmigtir. Yaralanmalarin nedeni, tird, yeri, tekrari ve ciddiyeti, yaralanmalarin nerede meydana
geldigi ve yaralanmalar nedeniyle kaybedilen zaman kaydedildi. Yaralanma insidansi ve prevalansi
hesaplanadi.

Bulgular: Genel olarak, toplam yaralanma insidansi (I) ve sezonal yaralanma insidansi (SIR) 1000
saatte sirasiyla 1.49 (1.33-1.68) ve 8.06 (7.16-0.04) idi. Yaralanma yiikii (1B), 11.83 (10.53-13.29) giin
ile 51.43 (49.11-53.85) glin arasinda degismekteydi. Yaralanma O&zellikleri yas gruplarina gbre
istatistiksel olarak farkll degildi (p>0.05).
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Sonug: U19 ve U21 yas gruplarindaki geng futbolcularin, tipik bir futbol sezonunda diger geng yas
gruplarina gére daha fazla yaralanma yasadidi gériildii. Daha fazla ma¢ yaralanmasi oldugu, en ¢ok
yaralanan bélgenin uyluk oldugu, kas yaralanmalarinin daha sik oldugu ve en sik yaralanan kasin

hamstring oldugu sonucuna varildi.

Anahtar Sézciikler: Atletik yaralanmalar, epidemiyoloji, futbol, pediatrik.

INTRODUCTION

A large number and variety of injuries are
encountered in soccer due to the high
participation rate and the presence of many
intrinsic and extrinsic risk factors (1). The
frequency and characteristics of soccer injuries
vary according to age and playing level (2, 3). In
recent studies conducted on youth male soccer
players, the overall injury incidence (I) per
season has been reported as 30.3 (4), the injury
rate per player as 0.7 (3), and the probability of
loss of time in a season because of injury as 50%
(5). Match exposure causes more injuries than
training exposure (6). Lower extremity injuries
(72-93%) are the most common injuries and most
of these are non-contact injuries (66%). The
ankle (10-38%), knee (8-17%) and groin/hip (7-
33%) are the most injured locations. Muscle
injuries, which are known to account for 15-87%
of all injuries, are the most common injuries
among male elite soccer academy athletes (5).
More than a quarter of all injuries are serious
injuries and these injuries cause significant loss
of time (6, 7). In a typical season, 5 -11% of the
development process is lost due to injuries (5).

In the light of this information obtained from
previous studies, there can be seen to be a need
for longitudinal studies to present epidemiological
data of different countries and regions (4). One of
the obstacles for youth male soccer players to
reach professional level is injuries causing
significant time loss (3, 4). Injury prevention
strategies should be developed and implemented
so that the careers of athletes are not interrupted
due to time losses because of injuries (2).
Establishing effective injury prevention strategies
will only be possible by recognizing the frequency
and characteristics of injuries (8). Therefore,
epidemiological studies of youth male soccer
academy athletes seem to be of critical
importance (3), just as for other age categories
and sports branches.The aim of the current study
was to investigate the incidence and
characteristics of injuries suffered by elite soccer
academy athletes in Turkiye.
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MATERIALS and METHODS

A retrospective analysis was made of the health
records between 2016 and 2019 of male football
academy athletes of an elite sports club. A total
of 283 files of 237 athletes were examined. The
mean age, height and body weight of the athletes
were 17.75 + 2.50 years, 177.38 £ 5.24 cm, and
68.97 + 6.22 kg, respectively. The athletes were
stratified into age groups: Ul1l4 (n=36), U15
(n=40), U16 (n=37), U17 (n=35), U19 (n=43) and
U21 (46). The files were evaluated together with
2 medical staff of the elite male soccer academy
according to the consensus statement
instructions explained below. The data were
recorded electronically in the data registration
form prepared according to the following
characteristics.

The study methods and definitions reflect the
consensus statement. The injuries that occurred
during soccer training or matches, caused
musculoskeletal complaints and were diagnosed
by the club medical staff, were defined as soccer
injuries. According to the injury mechanism, they
were classified as contact, non-contact, overuse,
and traumatic injuries. The injury mechanism of
recurrent microtrauma without a specific major
trauma was recorded as overuse injury. Injuries
which occurred as the result of a single trauma
were defined as traumatic injuries. If the injury
occurred due to physical contact with another
player or any object, it was classified as contact
injury, and if it occurred without any contact, as
non-contact injury. The location and type of injury
were noted. The injuries were classified in 4
groups, based on the time the athlete could not
participate in training and matches: mild (1-3
days), minor (4-7 days), medium (8-28 days) and
major (>28 days). Recurrent injury was defined
as an injury to the same body site and of the
same type as the previous injury. If the injury
recurred within 2 months after full participation in
training and matches, it was classified as ‘early
recurrent’, if within 2-12 months as ‘late
recurrent’, and if it recurred after 12 months as
‘delayed recurrent’ (9).
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The injury incidence (INC), incidence ratio (IR),
seasonal incidence rate (SIR), seasonal
incidence rate ratio (SIRR) and injury burden (IB)
were calculated overall and separately for each
age group (3, 6, 7, 9, 10). Considering the
occurrence of injuries during training or matches,
training, match and total incidence were
calculated separately. INC was calculated per
age group according to the following formula:
(Inumber of injuries/hours of exposure] X 1000)
(9). IR was calculated by comparing the INC for
an age group with the overall INC, using the
following formula: ([INC of age group]/[INC of
overall]) (7). SIR was calculated as the number of
athletes with =1 injury/the total number of
athletes X number of seasons in training
(injuries/1,000 person-season) (3,10). SIRR was
calculated to compare the rates of age groups
using the following formula; [Number of cases for
an age group/total number of athletes for an age
group)/ [Number of cases for overall athletes
[total number of athletes for overall]) (10). IB was
calculated using the following formula: median
number of time-loss daysX IC (4). To calculate
whether match exposure increased the risk of
injury based on training exposure, the risk ratio
(RR) was calculated (6).

Data were analyzed using SPSS statistical
software (version 21.0, IBM Corp., Armonk, NY,
USA) and The Open Epidemiological Calculator.
The conformity of variables to normal distribution
was examined using visual (histogram and
probability graphs) and analytical methods
(Shapiro Wilk Test). Mean and standard deviation
values were calculated for numerical data.
Number and percentage distributions were
determined for nominal and ordinal data. The
comparison of the time loss was made using the
Kruskal Wallis test according to age categories.
Comparisons of injury characteristics according
to age categories were made with the Chi-square
test. The Mann Witney U-test and Chi-square test
were used to compare muscle injuries. The alpha
level for statistical significance was set at 0.05.

RESULTS

The match INC ranged between 3.07 (95% ClI,
1.19-7.87) and 23.44 (95% CI, 16.37-33.47)
injuries per 1000 hours of soccer match exposure
by age groups. The training INC ranged between
0.45 (95% Cl, 0.24-0.82) and 1.11 (95% CI, 0.82-
1.52) injuries per 1000 hours of soccer training
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exposure. The match INC was higher for U16 (IR;
1.48 [95% ClI, 0.97-2.19]) than for the total group.
A lower match INC was found in the U14 group
(IR; 0.19 [95% CI 0.06-0.47]). Training INC was
highest in U21 (IR; 1.40 [95% CI, 0.99-2.00]) and
lowest in U14 (IR; 0.57 [95% CI, 0.28-1.04]). SIR
ranged between 1.40 (95% CI, 1.08-1.78) and
9.07 (95% CI, 6.79-11.90) injuries/1.00 season.
SIRR was highest in U21 (1.95 [95% CI, 1.51-
2.52]), and lowest in U14 (0.23 [95% CI, 0.13-
0.39]) (Table-1).

Total IB ranged between 11.83 (10.53-13.29)
days and 51.43 (49.11-53.85) days. Training 1B
was greatest in U17 (6.70 days [95% CI, 5.72-
7.86] and match IB was greatest in U16 (492.32
days [95% CI, 464.50-520.20]) (Table-1).

The match INC was higher than training INC for
all age groups (Table-1). However, the risk of
injury during the match was higher in U21 (RR;
1.55 [95% ClI, 0.15- 15.64]), and lower in the U14
(RR; 0.4 [95% CI, 0.02-6.18]) age group (Table-
2).

The event, mechanism, severity, and recurrence
of injuries were not statistically different by age
groups (p>0.05, Table-3). According to location,
most injuries were seen to occur in the thigh
(29%), followed by the knee (17%), ankle (11%)
and groin (11%) (Figure-1). Injury location was
similar in all the age groups. (p = 0.083). Strain
(42%) and sprain (17%) were the most common
injury types (Table-4). Injury type differed
according to the age groups (p = 0.002). Fewer
strain and sprain injuries were seen in the Ul14
group, fractures occurred at a higher rate in the
U15 group and bursitis / tendinitis injuries were
seen more in the U17, U19 and U21 groups.

The most frequent injuries overall and the most
common muscle injuries were hamstring injuries,
which accounted for 23% of all injuries, and 54%
of the muscle injuries. The least common injury
was subluxation (1%), and the least common
muscle injury was cervical paravertebral strain
(1%). Hamstring injuries were observed to be
more serious than other muscle injuries (p =
0.016). The time loss due to hamstring injuries
(15.00 [3.00-60.00]) was greater than the time
loss due to other muscle injuries (10.00 [1.00-
54.00], p = 0.010). Of all the recurring injuries,
42% were hamstring injuries, which recurred
more than other muscle injuries (p = 0.010).
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Figure-1. Distribution of all examined injuries by localization.

Table-1. INC, IR, SIR, SIRR, ID and IB by age group.

u14 u1s u16 u17 u19 u21 Overall
INC Training  0.45 0.47 0.68 0.75 1.08 1.11 0.79
(95% Cl) (0.24-0.82) (0.28-0.77) (0.44-1.05) (0.49-1.15) (0.78-1.50) (0.82-1.52)  (0.67-0.93)
Match  3.07 18.34 23.44 15.89 14.13 20.01 15.86
(1.19-7.87)  (12.25- (16.37- (10.94- (9.51- (14.36- (13.46-
27.37) 33.47) 23.02) 20.93) 27.83) 18.67)
Total 0.59 1.14 1.60 1.62 1.72 1.97 1.49

(0.35-0.99) (0.83-1.57) (1.21-2.12) (1.22-2.14) (1.34-2.21) (1.56-2.48) (1.33-1.68)

IR Training  0.57 0.60 0.86 0.95 1.37 1.40 1.00
(95% Cl) (0.28-1.04)  (0.34-0.99) (0.53-1.36) (0.59-1.49) (0.95-1.97)  (0.99-2.00)
Match  0.19 1.16 1.48 1.00 0.89 1.26 1.00

(0.06-0.47)  (0.73-1.78)  (0.97-2.19) (0.65-1.50) (0.57-1.36)  (0.85-1.82)

Total 0.39 0.77 1.07 1.08 1.15 1.32 1.00
(0.22-0.66) (0.54-1.06)  (0.79-1.44) (0.79-1.46) (0.87-1.51) (1.02-1.70)

SIR 1.84 487 9.07 9.05 1.40 157 8.06
(95% Cl) (1.05-3.02) (350-6.62) (6.79- (6.75- (1.08-1.78) (1.25-1.97) (7.16-0.04)
11.90) 11.91)
SIRR 0.23 0.60 113 112 1.73 1.95 1.00
(95% Cl) (0.13-0.39) (0.43-0.84) (0.82-151) (0.82-1.51) (1.31-2.29) (L51-2.52)
ID, day, Training 15.00 (-  19.00(5-  10.00,(4-  10.00(3-  14.00 (1-  1250,(1-  14.00 (1-
median 45) 45) 120) 30) 365) 365) 365)
(Min-max)  y1atch 13.00 (3-  21.00(2-  16.00(2- 1450 (1-  1550(2-  16.00 (1-
25(20-30)  101) 120) 185) 210) 240) 240)
Total  20.00(7-  15.00(3-  15.00(2- 10.00(2-  14.00 (1-  15.00(l-  15.00 (I-
45) 101) 120) 185) 365) 365) 365)
Injury 11.83 51.43 24.04 16.17 24.07 29.65 22.40
burden (10.53- (49.11- (22.38- (14.80- (22.52- (27.97- (21.74-
(95% Cl) 13.29) 53.85) 25.82) 17.67) 25.73) 31.41) 23.07)

INC: Injury incidence, IR: Incidence ratio, SIR: Seasonal incidence rate, SIRR: seasonal incidence rate ratio, ID:Injury duration,
IB: injury burden
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Table-2. RR and OR of injury between match and training by age group.

ui4 ui15 u16 (Okivg u19 u21 Overall
RR 0.40 1.55 1.45 1.29 0.69 0.85 1.00
(95% CI) (0.02-6.18) (0.15-15.64) (0.28-7.36)  (0.50-5.48)  (0.28-1.74) (0.42-1.73) (0.23-
4.16)
OR 0.33 (0.16- 2.28 3.07 2.44 0.22 0.40 0.95
(95% CI) 0.67) (1.24-4.29) (1.61-5.85) (1.22-4.84)  (0.09-0.47) (0.16-0.88) (0.51-
1.76)
RR: Relative risk, OR: Odds ratio
Table-3. Injury characteristics by age group.
Overall ui4 (OXES) ui16 u17 u19 u21 p?
%(n) %(n) %(n) %(n) %(n) %(n) %(n)
Injury event  Match 50.20 28.57 60.53 59.18 56.25 40.00 45.95 0.089
(141) (4) (23) (29) (27) (24) (34)
Training 49.80 71.43 39.47 40.82 43.75 60.00 54.05
(142) (10) (15) (20) (21) (36) (40)
Injury Trauma 82.70 85.71 81.58 85.71 83.33 75.00 86.49 0.597
Mechanism (234) (12) (31) (42) (40) (45) (64)
Overuse 17.30 14.29 18.42 14.29 16.67 (8) 25.00 13.51
(49) @ @) @) (15) (10)
Contact 28.60 35.71 28.95 22.45 33.33 26.67 29.73 0.858
(81) 5) (11) (11) (16) (16) (22)
Non-contact 71.40 64.29 71.05 7755 66.67 73.33 70.27
(202) 9) (27) (38) (32) (44) (52)
Injury Minimal (1-3 days)  10.60 - 13.16 6.12 12.50 (6) 11.67(7) 12.16(9) 0.332
Severity (30) (5) ?3)
Mild (4-7 days) 23.00 7.14 (1) 18.42 2653 2292 23.33 25.68
(65) ™ (13) (11) (14) (19)
Medium (8-28 38.20 71.42 52.63 32.65 31.25 38.33 32.43
days) (108) (10) (20) (16) (15) (23) (24)
Major (>28 days) 28.30 21.43 15.79 3469  33.33 26.67 29.73
(80) (©)) (6) an (16) (16) (22)
Recurrence  No recurrence 84.90 100.00 92.11 77.55 87.50 85.00 81.08 0.698
(240) (14) (35) (38) (42) (51) (60)
Early recurrence 6.40 (18) - 2.63(1) 10.20 8.33 (4) 3.33(2) 8.11 (6)
(<2 months) (5)
Late recurrence 6.00 (17) - 2.63(1) 8.16 4.17 (2) 10.00 (6) 5.41(4)
(2-12 months) 4)
Delayed 280(8) - 2.63(1) 4.08 - 167 (1) 5.41(4)
Recurrence 2)
(>12 months)
n: number of injuries, *Multifold chi-square
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Table-4. Injury type by age group.

Injury type Overall ui4 uis ui6 u17 u19 u21

% (n) % (n) % (n) % (n) % (n) % (n) % (n)
Concussion 1.40 (4) 2.60 (1) - - 5.00 (3)
Fracture 10.60 (30) 28.6(4) 28.90 (11) 4.10 (2) 6.30 (3) 8.30 (5) 6.80 (5)
Dislocation 3.20 (9) 6.10 (3) 6.30 (3) 3.40 (2) 1.40 (1)
Meniscus lesion  4.90 (14) 6.10 (3) 4.20 (2) 1.70 (1) 10.80 (8)
Strain 42.00 (119)  50.0 (7) 47.40(18) 51.00 (25) 39.60 (19) 33.30(20)  40.5 (30)
Sprain 17.30 (49) 14.30 (2) 13.20 (5) 12.20 (6) 22.90 (11) 20.00 (12) 17.60 (13)
Contusion 7.10 (20) 7.10 (1) 7.90 (3) 10.2 (5) 8.30 (4) 3.40 (2) 6.80 (5)
Bursitis- 8.10 (23) 4.10 (2) 12.50 (6) 13.30 (8) 9.50 (7)
tendinitis
Periositis 3.90 (11) 6.10 (3) - 8.30 (5) 4.10 (3)
Skin 1.40 (4) - - 3.40 (2) 2.70 (2)

n: number of injuries

DISCUSSION

The study results showed INC close to the lower
limit of INC reported in the literature. However,
the results showed a higher rate of match injuries
than training injuries, the thigh was the most
injured area, muscle injuries were more common,
and the muscle most commonly injured was the
hamstring. However, serious injuries comprised a
guarter of all injuries.

In the literature, match and training INC have
been reported at varying rates for youth soccer
players. Bianco, A. et al reported that match and
training INC were 1.15 (0.9-1.4) and 2.84 (1.9-
4.3) in U11-U20 soccer players, respectively (11).
Bowen, L. reported the match INC as 33.5 and
training INC as 7.9 for the U18-U21 age groups
(12). In a systematic review, pooled INC were
given as 7.9 (95% Cl, 4.4-14.5), 3.7 (95% ClI, 1.0-
-13.9) and 5.8 (95% CI, 3.4-10.0) for U17-U21,
U9-U16 and U9-21 age groups, respectively (5).
The current study results indicated that total INC
was 1.5 (95% ClI, 1.3-1.7) for the U14-U21 age
groups. According to the current study results,
the match INC was higher in the U16 age group,
while the training INC was higher in the U21 age
group than in the other groups. The higher match
INC in the U16 age group compared to the older
age groups can be attributed to the inadequate
development of tactical and technical skills (13).
However, the U21 age group has to train more
with seniors and competition at this level
increases the training load, and an increased
training load causes injuries (14). Current and
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previous studies have indicated that INC may
differ in youth soccer players. Factors such as
exposure times, training volume and intensity,
ethnicity and coaching may be the reason for the
variability in INC (3, 6, 15).

A point of agreement in the literature on this
subject is that the match INC is higher than the
training INC for all age categories. It has been
reported that injuries occurring during the match
constitute 51-66% of all injuries (16). In the
current study, 50% of the injuries reported
occurred during matches. However, it has been
emphasized that the risk of injury in matches for
some age groups is higher than for other age
groups. Renshaw, A. et al reported that exposure
to matches entailed a greater risk of injury than
exposure to training in the age groups of U15
(RR; 1.1 [95% CI, 0.6 to 2.4]) and U16 (RR; 1.8
[95% CI, 0.6 to 4.9]) (6). In the current study,
matches were seen to be a greater risk than
training for the U15 (RR; 1.6 [95% ClI, 0.2- 15.6])
and U16 (RR; 1.5 [95% ClI, 0.3 - 7.4]) age groups
than for other age groups. The relationship
between biological maturation and injury explains
why the risk is higher in these age groups. The
peak age of biological maturation in adolescent
males is between 14 and 16 years (17). More
injuries occur in this period, as variables that
determine motor control such as muscle strength
and agonist-antagonist contraction mechanics do
not develop until biological maturation is
completed (18).
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Physical fitness parameters such as strength,
endurance and coordination are not sufficiently
developed in younger age groups (13).
Therefore, it has been claimed that younger age
groups are more susceptible to soccer injuries
(19). However, the results of current study
contradict this information. One of the results of
the current study was that SIRR was higher in the
Ul19 and U21 age groups than in the other
groups, indicating that more injuries are seen in
the U19 and U21 age groups than in other
groups in a typical season. However, it was also
seen that total IC tends to increase with age. This
reflects that injuries in youth male soccer players
occur as a result of the interaction of
multifactorial components (1). Maturation is an
important risk factor for soccer injuries in young
athletes (7, 19), but it is not the only risk factor
(8). Increased competition, increased intensity of
matches and training, and increased career
concerns may lead to an increase in injuries as
age advances (20).

Materne, O. et al reported that in youth male elite
soccer academy athletes, IB was lowest in
childhood (U9-12), increased in early and middle
adolescence (U13-U17) and reached its highest
level in late adolescence (U18-U19) (4).
However, there are also studies that do not
support this and have reported that the IB in early
and middle adolescence is higher. Bult, H. J. et al
reported that the total IB for male youth soccer
players in the U12-U19 age groups ranged from
37.1 (95% CI, 33.7-40.8) days to 86.5 (95% ClI,
81.6-91.7) days per 1000 hours. At the same
time, the group with the highest IB was U16, and
the group with the lowest IB was U14 (7). As a
result of the current study, the IB was found to be
between 11.8 (95% CI, 10.5-13.3) days and 51.4
(95% Cl, 49.1-53.9) days per 1000 hours for age
groups between Ul4 and U2l1l. While the age
group with the highest IB was U15, the group
with the lowest IB was U14.

It is known that lower extremity injuries in youth
soccer players constitute 72-93% of all injuries
(21, 22). However, Jones, S. et al reported that
ankle (10-38%), knee (8-17%) and groin/hip (7-
33%) injuries were the most common injuries (5).
In another study, Hall, E. C. et al reported that
the most common lower extremity injuries were to
the thigh (approximately 25%) (3). The current
study results also showed that lower extremity
injuries (82%) were the most common injuries,
and the most affected areas were the thigh
(29%), knee (17%) and ankle (11%).
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Studies have reported that the proportion of injury
types varies. Muscle injuries (15-87%), ligament
injuries  (1-21%), contusion (7-31%), tendon-
related injuries (3-13%), joint injuries (3-32%) and
fracture (2-9%) are the most frequent injuries (5).
The results of the current study regarding the
type of injury were consistent with the literature.
Muscle injuries (42%), ligament injuries (17%),
fracture (10%), buristis-tendinitis (8%) and
contusion (7%) were the most common injuries.
There is a consensus that muscle injuries, which
are known to account for 15-87% of all injuries,
are the most common injuries among male elite
soccer academy athletes (5). It has also been
reported that the most injured muscle is the
hamstring in elite male youth soccer academy
athletes. Recent studies have reported that
hamstring injuries account for 39% of muscle
injuries and 12% of all injuries (3). In the current
study, muscle injuries accounted for 42% of all
injuries. The most common injuries overall and
the most common muscle injuries were hamstring
injuries, which accounted for 23% of all injuries,
and 54% of the muscle injuries. The eccentric
load and moderate tension that the hamstrings
are exposed to during running have been shown
to be the most important factors that play a role in
the etiology of hamstring injuries (23). However,
in young players the mechanical properties of
muscles such as strength, flexibility, and the
shock absorption ability of the muscles have not
yet developed at a level to meet the repetitive
performance of activities that require massive
force such as shooting and sprinting required by
soccer (24). There may also be repetitive muscle
damage, which is one of the predisposing factors
of hamstring injuries according to the literature
(25).

Another important issue related to injuries in
youth soccer players is recurring injuries. Ergun,
M. et al reported the rate of injury recurrence as
25% in youth national soccer team players (26).
Renshaw, A. et al reported that the recurrence
rate for youth male soccer academy athletes
ranged from 6% to 15% (6). In the current study,
approximately 15% of the injuries were seen to
be recurrent injuries, and hamstring muscle
injuries recurred the most (42%). Well-structured
rehabilitation programs that induce functional and
structural recovery, and support technical and
tactical development, will facilitate adaptation to a
return to sports and reduce the risk of re-injury
(27). One of the most important questions about
returning to soccer after an injury is about the
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timing of this return. Returning before functional
and structural recovery is complete may cause
re-injury. However, returning late will interrupt the
development of the athlete. Using evidence-
based return criteria to decide on the return of
injured athletes to sports will allow athletes to
return to sports with a better fitness level than the
pre-injury level (28). Thus, the risk of re-injury will
be minimized. In addition, it is extremely
important that the recovery process is known to
other members of the rehabilitation team,
especially the athlete and the trainer, because
the perception of rehabilitation as the relief of
symptoms such as pain, etc. will make both the
athlete and the trainer make mistakes about the
time to return to sports after injury and will
prepare the ground for re-injury (8, 20).

There were some limitations to this study,
primarily that there was no information about the
causes of injury. If records were kept regarding
the physical, social and mental causes of the
injuries, the reasons for the injuries could be
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Parameters affecting the anatomical and functional success of macular hole
surgery

Makuler hol cerrahisinin anatomik ve fonksiyonel bagarisini etkileyen parametreler
Esin Kirikkaya® Slleyman Kaynak?

' Department of Ophthalmology, Health Sciences University izmir Tepecik Training and Research
Hospital, izmir, Turkiye
2 Department of Ophthalmology, Tinaztepe University School of Medicine, izmir, Turkiye

ABSTRACT

Aim: To evaluate the effect of preoperative Spectral Domain Optical Coherence Tomography (SD-
OCT) parameters on macular hole surgery (MHS) and their predictive value for postoperative best
corrected visual acuity (BCVA).

Materials and Methods: This retrospective study included 30 eyes of 30 patients with macular hole
(MH). All patients underwent pars plana 23-gauge vitrectomy. A detailed macular analysis including
MH minimum diameter (MD), base diameter (BD), opening diameter (OD), height, nasal arm (NA),
temporal arm (TA), macular hole index (MHI), diameter hole index (DHI), tractional hole index (THI),
hole form factor (HHF), macular hole area (MHA), and macular hole volume (MHV) were performed
preoperatively. Presence of inner segment—outer segment (IS/OS) line, external limiting membrane
(ELM), and cyst was noted postoperatively. Relationships between these parameters and
postoperative BCVA were evaluated.

Results: The study group comprised 25 (83.3%) women. Mean pre and postoperative BCVA values
were 0.92410.320 and 0.487+0.287 logMAR, respectively. BCVA improved significantly after MHS
(p<0.001). There was a statistically positive correlation between postoperative BCVA (logMAR)
values, and NA (p=0.041), HFF (p=0.048), OD (p=0.045) and symptom duration before MHS
(p=0.032). Postoperative BCVA was significantly better in patients with postoperative 1S/OS line and
ELM presence compared to those without (p=0.002 and p=0.002, respectively). The NA, postoperative
IS/OS and ELM variables were found to be effective on postoperative BCVA (logMAR).

Conclusion: In this study, NA was determined as a predictive factor for the first time and together with
NA, presence of IS/OS line and ELM were identified as predictive factors for visual prognosis after
MHS.

Keywords: ELM, IS/OS Line, macular hole, nasal arm.

oz

Amag: Preoperatif Spectral Domain Optik Koherens Tomografi (SD-OKT) parametrelerinin makuler
hol cerrahisi (MHC) lizerindeki etkisini ve bu parametrelerin postoperatif en iyi diizeltimis gérme
keskinligi (EIDGK) igin tahmini degerini dederlendirmek.

Gereg ve Yontemler: Bu retrospektif calismaya makuler holii (MH) olan 30 hastanin 30 g6zii dahil
edildi. Tim hastalara 23-gauge pars plana vitrektomi uygulandi. Preoperatif olarak minimum ¢ap (MC),
taban capi (TC), acilis ¢api (AC), ylikseklik, nazal kol (NK), temporal kol (TK), makuler hol indeksi
(MHI), ¢ap hol indeksi (CHI), traKSIyone/ hol indeksi (THI), hol form faktérii (HFF), makuler hol alani
(MHA) ve makuler hol hacmi (MHV) iceren detayll bir makula analizi yapildi.

Postoperatif olarak i¢-dis segment (IS/OS) bandi, external limitan membran (ELM) ve kist varligi
belirtildi. Bu parametreler ile postoperatif EIDGK arasindaki iliskiler degerlendirildi.
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Bulgular: Calisma grubu 25 (%83,3) kadindan olusuyordu. Pre-postoperatif ortalama EIDGK degerleri
sirasiyla 0,924+0,320 ve 0,487+0,287 logMAR idi. EIDGK, MHC'den sonra anlamli derecede artti
(p<0,001). Postop EIDGK (logMAR) degerleri ile NK (p=0,041), HFF (p=0,048), AC (p=0,045) ve MHC
O6ncesi semptom siresi arasinda istatistiksel olarak pozitif korelasyon vardi (p=0,032). Postoperatif
IS/OS bandi ve ELM varligi olan hastalarda, olmayanlara gére postoperatif EIDGK anlamli derecede
daha iyi idi (sirasiyla, p=0,002 ve p=0,002). NK, postoperatif IS/OS bandi ve ELM degiskenlerinin
postoperatif EIDGK (logMAR) iizerinde etkili olduklari bulundu.

Sonug: Bu calismada NK ilk kez prediktif bir faktér olarak belirlendi ve NK ile birlikte 1IS/OS bandi ve
ELM varligi MHC sonrasi gérme prognozu i¢in prediktif faktérler olarak belirlendi.

Anahtar Sozciikler: ELM, IS/OS bandi, makuler hol, nazal kol.

INTRODUCTION

Macular hole (MH) is a macular disease that
causes significant impairment of central visual
acuity (VA). MHs can be seen in highly myopic
eyes or following ocular trauma, but most are
idiopathic (IMH). MHSs affect older adults, more
than 50% of IMH occur in women and more than
50% occur in people 65 to 74 years old. In people
with full-thickness macular hole (FTMH) in one
eye, the 5-year risk of developing FTMH in the
fellow eye is about 10% to 15 (1).

The Gass classification is based on clinical
examination and divides MH into 4 stages, stage
1 represents impending hole and stages 2-4
represent FTMHs (1). The International
Vitreomacular Traction Study (IVTS) Group
developed an Optical Coherence Tomography
(OCT)-based anatomical classification system for
vitreomacular interface (VMI) diseases (1). In this
classification system; FTMH is defined as a
foveal lesion with interruption of all retinal layers
from the internal limiting membrane (ILM) to the
retinal pigment epithelium (RPE). Primary FTMH
is caused by vitreous traction. FTMHs are
subclassified by the size of the hole; as
determined by OCT and the presence or absence
of vitreomacular traction (VMT). FTMHs with hole
size less than 250 pm are classified as small,
250 to 400 ym as medium and over 400 um as
large. Pars plana vitrectomy (PPV) (with or
without ILM peeling), gas-fluid exchange, and
face-down positioning are the primary treatment
procedures for medium and large FTMHs.
Different techniques exist today, to treat all
subtypes of macular holes, such as inverted flap
and human amniotic membrane technique.
However, there is not yet a global consensus on
which technique guarantees the best surgical
results.

Performing vitrectomy for FTMH has some
potential complications; cataract formation, RPE
changes, retinal detachment (RD), -cystoid
macular edema (CME), visual field defects,
choroidal neovascularization, and
endophthalmitis (1).
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To date, investigators have evaluated various

preoperative variables in order to predict
postoperative  visual  outcome, including
preoperative VA, symptom duration, MH

parameters such as the horizontal and vertical
dimensions, their ratios, and MH diameter
measured by OCT, but a consensus has yet to
be reached (2). Some studies have also
evaluated MH configuration, but the relationship
between preoperative MH configuration and
postoperative VA remains unclear.®~"° Therefore,
the aim of this study was to determine MH
diameters, nasal arm (NA)-, temporal arm (TA),
indexes, and area- and volume-based predictive
factors related to preoperative MH configuration
and evaluate these parameters as visual
prognostic factors.

MATERIALS and METHODS

This retrospective study was performed in
adherence with the tenets of the Declaration of
Helsinki and approved by the local ethics
committee (2020/7-29/08.06.2020).

Informed consent was obtained from all the study
participants. We reviewed the records of all
patients who underwent vitrectomy for FTMH
between 2013 and 2020 and were followed up for
at least 6 months after surgery. The inclusion
criterion was diagnosis of idiopathic FTMH by
fundoscopic examination and SD-OCT. Patients
with other eye diseases which may affect vision,
including high myopia, glaucoma, optic
neuropathy, proliferative vitreoretinopathy, RD,
and other retinal diseases were excluded.
Patients in whom MH failed to close, underwent
secondary PPV.

According to Gass classification, MH was stage 2
in 2 eyes and stage 4 in 28 eyes. Data obtained
included age, sex, intraocular pressure (IOP),
and best-corrected visual acuity (BCVA) before
and after MHS. Snellen VA values were
converted to logarithm of the minimum angle of
resolution (logMAR). Various MH parameters
(Figure-1) including base diameter (BD),
minimum diameter (MD), opening diameter (OD),
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height, D,, nasal arm (NA), and temporal arm
(TA) length were measured using the Optovue
RTVue XR Avanti SD-OCT (Software
2018.1.0.37, CA, USA) caliper from high-
definition 18-line radial scans of the macula with
line length of 10 mm and depth of 2.6 mm, each
line consisting of 1024 scans with 5-uym axial
resolution and 15-um lateral resolution. OD, MD,
and BD were measured at the level of the inner
opening of MH, at the level of the minimum
extent of the MH (narrowest hole width in the
mid-retina, as a line drawn roughly parallel to the
RPE), and at the level of RPE, respectively.
Height was defined as the maximum distance
from RPE to the innermost aspect of the hole and
D, was defined as the distance from RPE to MD.
Nasal and temporal arm lengths were defined as
the distance from RPE to the level of minimum
extent of the hole nasally and temporally,
respectively.
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Figure-1. Macular hole measurement parameters.

Hole form factor (HFF) was calculated as the
ratio of the sum of nasal arm length and temporal
arm length to BD, as defined by Ullrich et al.(2).
Macular hole index (MHI) was calculated as the
ratio of maximum height and BD, as defined by
Kusuhara et al.(11). Diameter hole index (DHI)
was calculated as the ratio between MD and BD,
and tractional hole index (THI) as the ratio
between maximum height and MD, as defined by
Ruiz-Moreno et al.(12). Area and volume of MHs
were also evaluated separately for the lower
(from BD to MD) and upper (from MD to OD)
parts of the MH. Macular hole area (MHA) was
calculated using the software of the SD-OCT
device and MH volume (MHV) was calculated
using a truncated cone volume formula. Pre-
operative and post-operative presence of
intraretinal cysts at the edge of the macula and
continuity of the RPE, inner segment—outer
segment (IS/OS) boundary, and external limiting
membrane (ELM) lines were also evaluated.

Internal software used an averaging system to
calculate the central macular thickness (MT) as
the distance between the RPE and the ILM by
preset algorithms.
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Macular Hole Surgery

All patients underwent 3-port 23-gauge PPV
performed by the same surgeon. The main steps
of the procedure included: 1) core vitrectomy and
triamcinolone acetonide-assisted (10 mg/mL)
posterior vitreous detachment; 2) ILM staining
with brilliant blue G (BBG) 0.05% (Ocublue Plus;
Aurolab India mixed with 10% dextrose in 1:2
proportions); 3) BBG aspiration using a backflush
flute needle after 1-2 minutes; 4) ILM peeling in a
3-4 disc diameter area around the edges of the
MH; and 5) filling the vitreous cavity with 15%
sulfur hexafluoride (SF6). Fluid-air exchange was
done multiple times at the end of the surgery to
ensure that the macula was completely “dry.”
Patients with lens opacity underwent concurrent
cataract surgery. The inverted ILM flap technique
was not used in any of the patients. Patients
remained in the face-down position after surgery
for 5 days to allow stabilization of the hole area
and partial absorption of the SF6 gas.

Postoperative follow-up visits were scheduled for
day 1, day 5, month 1, and month 3 with
additional visits if needed by the patients. At each
follow-up visit, BCVA, I0P, and OCT images
were recorded. Anatomical closure was
evaluated according to SD-OCT findings and was
defined as flattening of the MH with resolution of
the subretinal cuff of fluid and neurosensory
retina completely covering the fovea. Functional
success was determined as 1 line improvement
of BCVA.

Statistics

All data were evaluated using IBM SPSS
Statistics Standard Concurrent User version 26
(IBM Corp., Armonk, New York, USA) statistics
package software. Descriptive statistics were
given as number of units (n), percentage (%),
and mean t standard deviation (x + 5D). The
normality of the data of numerical variables was
evaluated by Shapiro-Wilk normality test. The
homogeneity of variances was evaluated by
Levene test. Independent two-sample t-test was
used to compare postop BCVA and ABCVA
values according to gender, postop cyst and
postop ELM, and one-way analysis of variance
was used for the comparison of lens status.
Tukey HSD test was used as a post hoc test in
one-way analysis of variance. The correlations
between postop BCVA and ABCVA values with
normally distributed numerical variables were
evaluated with Pearson correlation analysis, and
the correlations between non-normally distributed
variables were evaluated by Spearman
correlation analysis. Variables with p<0.10 values
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were included in the linear regression model in
univariate comparisons with postop BCVA
(logMAR) and ABCVA (logMAR). Categorical
variables were included in the analysis with
dummy coding. Backward elimination method
was used to determine the variables that were
found important in the final model. In the linear
regression model, the value of p<0.10 was
considered statistically significant. In other
univariate analyzes, the value of p<0.05 was
considered statistically significant.

RESULTS

Demographic and clinical characteristics of the
patients were as described in Table-1. Median
follow-up time after MHS was 9 (6-30) months.
MH was stage 2 in 2 eyes and stage 4 in 28
eyes. Mean height of MH was 409.93 +79.56
(um), MD was 398.16£161.06 (um) and BD was
857.004£461.76 (um)

Table-1. Demographic and clinical characteristics of the macular hole (MH) patients.

Variables n (%)
Sex

Male 5 16.7
Female 25 83.3
Age (years), meant SD 68.5+7.5

Preop IOP (mmHg), meant SD 14.36+2.88
Postop IOP (mmHg), meantSD 14.56+£3.74
Preoperative BCVA (logMAR), meant SD 0.924+0.320
Postoperative BCVA (logMAR), meant SD 0.487+0.287
ABCVA (logMAR), meanz SD 0.437+0.367

Height (um), mean+ SD

MD (um), meant SD

BD (um), meant SD
Anatomic closure

No

Yes

Functional success

No

Yes

Line improvement (BCVA)
None

1line

2 lines

3 or more lines

Lens Status

0 (phakic)

1 (pseudophakic after MH surgery)
2 (pseudophakic before MH surgery)
Complication*

No closure

Epiretinal membrane

Retinal detachment (RD)
Glaucoma

Recurrent hole (RH)
Spontaneous closure after RH
Cataract

IOL dislocation
Comorbidity*

Diabetes mellitus (DM)

MH in fellow eye

Glaucoma

Hypertension (HT)
Atherosclerotic heart disease
Hyperthyroidism
Hyperlipidemia

409.93 £79.56
398.16+161.06
857.00+461.76

2 6.7
28 93.3
4 13.3
26 86.7
4 13.3
4 13.3
5 16.7
17 56.7
11 36.7
12 40.0
7 23.3
2 6.7
3 10.0
2 6.7
2 6.7
2 6.7
1 3.3
12 40.0

1 3.3
6 20.0

7 23.3

1 3.3
2 6.7
1 3.3
1 3.3
1 3.3

ABCVA= Postoperative — Preoperative BCVA; *Every category was evaluated independently.

Preop: Preoperative, Postop: Postoperative, BCVA: Best corrected visual acuity, IS/OS: Inner segment-outer segment,
ELM: External limitihg membrane, MD: Minimum diameter, MHV: Macular hole volume, HFF: Hole form factor, D,: Distance
from RPE to MD, BD: Base diameter, OD: Opening diameter, MHI: Macular hole index, DHI: Diameter hole index, THI:
Tractional hole index, MHA: Macular hole area, MT: Macular thickness, MH: Macular hole
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Table-2. Comparison of postoperative BCVA and ABCVA (logMAR) values with categorical variables and
correlation of numerical variables with postoperative BCVA and ABCVA values (logMAR).

Postop BCVA (logMAR) ABCVA (logMAR)
Categorical Variables meanSD t/F p mean+SD tF p
Gender
Male 0.640+0.251 1315  0.199 0.100+0.122 4.446 <0.001
Female 0.456+0.289 0.504+0.363
Lens status
0 (phakic) 0.554+0.220 0.236+0.150°
1(pseudophakic after MH surgery) 0.451+0.397 0458 0638 0.608+0.397" 3.408 0.046
2(pseudophakic before MH surgery) 0.442+0.127 0.458+0.437%
Postop cyst
No 0.422+0.216 1.470 0.163 0.495+0.351 1.149 0.260
Yes 0.600+0.366 0.336+0.388
Postop IS/OS line
Absent 0.771+0.309 3.519 0.002 0.157+0.350 2.505 0.018
Present 0.401+0.222 0.522+0.333
Postop ELM
Absent 0.675+0.283 3.407 0.002 0.216+0.282 3.044 0.005
Present 0.362+0.219 0.583+0.347
Numeric Variables rirho p r/rho p
Age (years) 0.263 0.161 -0.090 0.637
Preop IOP (mmHg) 0.202 0.285 -0.133 0.485
Postop IOP (mmHg) -0.184 0.330 -0.293 0.116
Height (um) -0.003 0.989 -0.230 0.221
Nasal arm (um) 0.387 0.041 -0.111 0.560
MD (um) 0.144 0.448 0.050 0.794
Upper MHV (mm?®) 0.209 0.267 -0.200 0.288
Lower MHV (mms) -0.219 0.244 -0.136 0.474
HFF (um) 0.360 0.048 -0.096 0.615
D2 (um) 0.264" 0.159 -0.182" 0.336
BD (um) 0.145" 0.446 -0.048" 0.803
OD (um) 0.369" 0.045 -0.231 0.219
Temporal arm (um) 0.248" 0.186 -0.231 0.220
MHI (um) -0.031" 0.869 -0.059" 0.758
DHI (um) 0.016" 0.935 0.080" 0.675
THI (um) -0.141° 0.459 -0.036" 0.849
Lower MHA (mm?) 0.203’ 0.283 -0.114" 0.550
Upper MHA (mm?) 0.156" 0.411 -0.117 0.538
Time of MT measurement (months) -0.226 0.257 0.534° 0.004
Postop MT (um) -0.218 0.274 0.063" 0.754
Follow-up time (months) -0.153" 0.420 0.386" 0.035
Symptom duration before MH surgery 0.415" 0.032 -0.254" 0.201
(months)

Preop: Preoperative, Postop: Postoperative, BCVA: Best corrected visual acuity, IS/OS: Inner segment-outer segment, ELM:
External limiting membrane, MD: Minimum diameter, MHV: Macular hole volume, HFF: Hole form factor, D,: Distance from RPE
to MD, BD: Base diameter, OD: Opening diameter, MHI: Macular hole index, DHI: Diameter hole index, THI: Tractional hole
index, MHA: Macular hole area, MT: Macular thickness, MH: Macular hole; ® and ® show differences between lens groups, r:
Pearson correlation coefficient; rho and *: Spearman correlation coefficient
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Table-3. Linear regression analyses results for factors affecting postoperative

BCVA (logMAR) and ABCVA

(logMAR).
Regression Coefficients Collinearity Statistics
B se zZB t p Tolerance VIF
Model 1: Postop BCVA (logMAR)
Intercept 0.533 0.129 4.132 <0.001
Nasal Arm 0.001 0.000 0.344 2.423 0.023 0.997 1.003
Postop IS/OS line
Present -0.226 0.129 -0.338 -1.757 0.091 0.543 1.840
Postop ELM
Present -0.192 0.111 -0.332 -1.724 0.097 0.542 1.845

Model Summary: F(3,29)=7.882, p=0.001, R*=0.476, Adj R*=0.416
Variables entered: Postop ELM, HFF, Nasal arm, symptom duration before MH surgery, postop IS/OS, OD

Model 2: ABCVA (logMAR)

-1.059 0.300

2.995 0.006 0.767 1.303
2.115 0.045 0.784 1.276
2.435 0.022 0.882 1.134
2.015 0.055 0.837 1.195

Intercept -0.140 0.132

Lens status

Pseudophakic after MHS 0.356 0.119 0.483
Pseudophakic before 0.288 0.136 0.338
MHS 0.312 0.128 0.366
Postop IS/OS line 0.029 0.015 0.311
Time of MT

measurement

Model Summary: F(4,29)=6.272, p=0.001, R?=0501, Adj R°=0.421
Variables entered: Time of MT measurement, follow-up time, gender, lens status, Postop IS/OS line, Postop

ELM

B: Unstandardized coefficients, se: Standard error, zB3: Standardized coefficients, VIF: Variance inflation factor

Those 2 patients without anatomical closure had
MH in their other eyes, but they did not have
diabetes mellitus (DM), epiretinal membrane
(ERM), or postoperative cyst. Of the 4 patients
without functional success, 3 had DM.

Factors thought to be effective on postop BCVA
(logMAR) and ABCVA (logMAR) were evaluated
with  univariate analyzes. Patients  with
postoperative IS/OS line and ELM had
significantly lower postoperative logMAR than the
patients without 1S/OS line and ELM (p=0.002,
p=0.002 respectively). There were statistically
positive correlations between postop BCVA
(logMAR), and NA (p=0.041), HFF (p=0.048), OD
(p=0.045) and symptom duration before MHS
(p=0.032) (Table-2).

BCVA improved more in women (p<0.001) and
more in patients who had cataract surgery after
MHS (p=0.046). There were also statistically
positive correlations between ABCVA (logMAR)
values and time of MT evaluation (p=0.004) and
follow-up time after MHS (p=0.035) (Table-2).
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Postop ELM and 1IS/OS, HFF, NA, symptom
duration before MHS, and OD variables which
were evaluated as univariate with postop BCVA
(logMAR) and found statistically significant, were
included in the linear regression analysis in
Table-3. Backward screening method was used
to determine the final important variables; and the
NA, postop IS/OS and postop ELM variables
which have p<0.10, were found to be effective on
postop BCVA (logMAR). According to these
results, as the NA value increases, the BCVA
(logMAR) value increases. Presence of postop
IS/OS line and ELM cause reduction in postop
BCVA (logMAR) values.

Time of MT measurement, follow-up time,
gender, and lens status, postop IS/OS and ELM
variables which were evaluated as univariate with
ABCVA (logMAR) and found statistically
significant, were included in the linear regression
analysis in Table-3. Backward screening method
was used to determine the final important
variables. The ABCVA (logMAR) values of those
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with lens status pseudophakic after and
pseudophakic before MHS were statistically
higher than those of phakic values. Postoperative
improvement in IS/OS line continuity and a longer
duration of MT evaluation, cause an increase in
ABCVA (logMAR).

DISCUSSION

Consistent with the previous studies, MH was
more common in women in the present study and
outnumbered men 5 to 1. The risk of IMH
development in fellow eyes has been estimated
at around 17% at 10 years. In our study, 23.3% of
patients also had MH in the other eye. Stage 1
and many stage 2 IMHs are mostly asymptomatic
and VA is inversely correlated with the size of the
IMH (1-13).

Previous studies have estimated the prevalence
of any type of epimacular traction, including
ERM, vitreoschisis, and classic VMT, as 24-32%
among eyes with DME (14-15). In our study, 20%
of patients had concomitant DM as the most
common systemic comorbidity. There were no
signs of diabetic retinopathy either on OCT or
fundus fluorescein angiography in our patients.
MHS is considered as the most successful
vitreoretinal surgery with anatomical success
rates of 93-98% (16). Nevertheless there are
patients with large and chronic MH in whom the
surgery is not successful (17-18). Consistent with
the literature, our anatomical success rate was
93%.

SD-OCT technology has allowed us to evaluate
foveal morphological features and investigate the
relationship  between MH measurement
parameters and postoperative visual outcome
after successful MHS. In order to explore
determinant factors; different research groups
proposed various morphological characteristics,
including several indexes (MHI, HFF, THI, DHI),
linear dimensions (MD, BD, OD), and
area/volume-based indexes such as area ratio
factor (ARF) and volume ratio factor (VRF) (2,
19). These parameters only express quantitative
information. SD-OCT also enabled
characterization of the postoperative macular
configuration, and studies investigating this issue
have emphasized the importance of restoration of
the photoreceptors at the IS/OS junction and
ELM (3, 4, 20-23). The demographic and clinical
characteristics of our patient group were
consistent with previous studies. The coexistence
of age-related macular degeneration and DM has
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been mentioned in previous studies, but there
was no clear research (14,15, 24). One of the
notable findings of this study was the high
frequency of DM in MH patients.

Of all the MH measurement parameters analyzed
in our study; only Nasal Arm (NA) and
postoperative presence of 1S/OS line, ELM and
time of MT evaluation were significantly
associated with postoperative BCVA. In our study
NA was determined as a predictive factor for the
first time. The location of NA is within the
papillomacular bundle (PMB) and PMB is the
collection of retinal ganglion cells that carry the
information from the macula to the optic nerve
and on to the brain. If PMB is damaged,
impairment of VA and color perception with
central or cecocentral visual field defects occur
(25). The relationship between time from
symptom onset to MHS and postoperative
anatomical closure and VA has been reported
previously (2). However, it is noteworthy that
postoperative VA was not related to BD, MD,
height, MHI, DHI, THI, HFF, or ARF as reported
in other studies (2, 19). Postoperative BCVA was
significantly better among women, but this might
be attributable to the 5:1 female to male ratio in
our study. Anatomical closure was observed in all
female patients. Although anatomical closure was
not achieved in only 2 patients, those patients
were both male.

Three of the 4 patients without functional success
had DM. This is evidence that vascular
pathologies affect postoperative visual outcome
and delay tissue organization, as stated by
Wilczynski et al. (5). Postoperative continuity of
the IS/OS line was another parameter that
affected functional success. These results
suggest that both anatomic and hemodynamic
changes may be involved in the healing process
of MH after surgery. Therefore DM might cause
delayed or non-existent functional recovery after
MHS, as it causes disorders in the vascular
structure.

Inverted flap technique is preferred in traumatic
MH, MH with RD, MH in high myopia or
positioning distress, besides seemed does not
improve postoperative BCVA, as reported in
previous studies (26-27). Since all of our patients
had idiopathic FTMH, and none of the patients
had positioning distress, we used PPV with ILM
peeling technique instead of the inverted flap
technique.

There have been studies using SD-OCT to
evaluate the relationship between postoperative
BCVA and postoperative IS/OS junction and ELM
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(6, 22). This may be attributed to glial cells and
restoration of the outer segments from the intact
photoreceptor body. In the present study, visual
outcomes were significantly better in eyes with a
continuous IS/OS line than in those with a
disrupted IS/OS line. Several studies measured
the size of the disruption in the 1S/OS junction
and reported that larger disruptions were
associated with poorer visual prognosis (3, 21,
23). In our study, we also found a positive
relationship between postoperative follow-up time
and postoperative BCVA as Shimozono et al. (1).

Although IS/OS measurements are seen in the
literature, objective criteria and measurement
techniques have not been developed (3, 8).
Wakabayashi et al. regarded the ELM as a
marker of photoreceptor cell survival and
demonstrated that its integrity was critical for
visual recovery (9). Although we did not measure
preoperative IS/OS defect length or postoperative
IS/IOS area (because of the lack of descriptive
method that was accepted technically with
consensus), our findings, that restoration of the
IS/OS junction and ELM were associated with
better postoperative BCVA, are consistent with
these previous studies. Foveal cysts might
develop during follow-up and in the presence of
an intact outer nuclear layer, they might
progressively fill in upon complete recovery of the
IS/OS junction. In our study, we evaluated the
presence of foveal cyst after MHS and whether
its presence affected post-operative BCVA or not,
but we could not find a relationship between post-
operative cyst presence and BCVA.

There have been studies which observed the
association between restoration of the ELM and
the IS/OS junction in surgically closed MHs (4, 7,
10, 28). Our results and those of these studies
show that the IS/OS junction and the ELM are
complements of one another in terms of
prognostic evaluation and that the restoration of
both segments is related with better visual
outcomes. About the restoration of layers, ELM is
the external cellular component of the Muller cells
which is the most important supportive element of
the retinal structure and may facilitate the
regeneration and restoration of  the
photoreceptors outer segment bearing the
mitochondrial centers producing the cellular
energy. Kaz'mierczak et al. concluded that
anatomical and functional outcomes were
satisfactory after MHS and improved with time
(29). Therefore we may think that there is a
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correlation between ELM restoration and VA
improvement.

Michalewska et al. determined that photoreceptor
layer defects continued to decrease in size with
time, whereas defects in the nerve fiber layer and
RPE did not change over time. They noted that
reduction in photoreceptor layer defect size over
the first postoperative year were significantly
correlated with improvement in VA (6).
Consistent with that study, we also observed in
the present study that macular configuration
normalized over time and macular edema
decreased, resulting in increased VA.

Ullrich et al. reported that preoperative
measurement of MH size with OCT could serve
as a prognostic factor for postoperative visual
outcome and anatomical success rate after MHS.
In their study, symptom duration did not correlate
with measured MH diameters, but BD and MD in
particular seemed to have predictive value in
MHS (2). In contrast to the Ullrich et al. study, we
could not find any relationship between BD or MD
and better functional outcome. In our study we
found statistically positive correlations between
postop BCVA (logMAR), and NA, HFF, OD and
symptom duration before MHS.

Puliafito and Ullrich found that the anatomical
success rate was significantly better among
patients with HFF greater than 0.9 and that MD
measured with OCT seemed to be a better
predictor than HFF (2). In contrast to the work of
Ullrich and Puliafito, we could not compare
anatomical success with HFF because in our
study anatomical closure was absent only in two
patients, which may be due to the difference in
sample sizes in the studies. However we found a
statistically positive correlation between postop
BCVA (logMAR) and HFF.

Geng et al. aimed to predict visual outcome in
patients undergoing MHS using the 3-
dimensional morphological OCT parameters ARF
and VRF. They found that ARF had better
sensitivity and specificity compared to MHI and
HFF, suggesting it may be a more effective
parameter for the prediction of visual outcome
after MHS (19). In our study, we did not detect a
statistical relationship between MHA and visual
prognosis, but this may be because we used
different measurement methods and SD-OCT
devices. They calculated ARF using the Zeiss
SD-OCT software (19), whereas we used an
Optovue RTvue device and calculated the upper
and lower area (delineated by the MD) with the
formula in the software, and we observed no
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relationship between postoperative BCVA and
upper or lower area. The OCT device we used
does not have a VRF calculation program, so we
calculated upper and lower MHV (again
separated by the MD) using the truncated cone
volume calculation formula. However, we did not
detect a relationship between MHV and
postoperative VA as reported by Geng et al.
Kusuhara and Moreno reported that MHI was a
prognostic factor for visual outcome in their
studies (11-12). In contrast to their studies, we
did not detect a relationship between MHI and
visual outcome, nor did we find a relationship
between BD, MD, and THI as Moreno did.
However, the lack of a relationship between DHI
and MH height was compatible with the Moreno
study. The number of participants was very
similar in all of these 3 studies.

Vaziri et al. found that the rates of reoperation
was 9.5% within 12 months (30). This rate was
6.7% within 12 months in our study.

CONCLUSION

In conclusion, the results of our study indicate
that preoperative NA, postoperative 1S/OS line
and ELM continuity are predictive factors for
visual prognosis after MHS.
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ABSTRACT

Aim: The current study was purposed to examine the association between NLR and the control of
glucose in patients with T2DM. We also aimed to reveal correlations between microalbuminuria, Mean
Platelet Volume (MPV), Red Blood Cell Distribution (RDW), and glycosylated hemoglobin (HbAlc).

Materials and Methods: It was a retrospective study arranged in Ege University, in Endocrinology
Department. We collected the fields of 198 patients having type 2 diabetes mellitus (T2DM), and they
were categorized into two groups, patients with controlled T2DM (Hba1c<7%) (n=82) and uncontrolled
T2DM (Hbalc>7%) (n=116).

Results: There were no statistically significant differences between NLR, RDW and MPV in two
groups (p=0.123, p=0.298, p=0.595 respectively). Duration of T2DM 5 years and below and after 5
years between two groups was statistically important (p=0.002). NLR was found higher in uncontrolled
T2DM than controlled T2DM, but not statistically significant. Receiver operating characteristic curve of
NLR, RDW, MPV, WBC were not found significant (p>0.05).

Conclusion: Our study revealed that duration of T2DM may predict microalbuminuria, and evaluated
the relationship between RDW, MPV, NLR and Hbalc, microalbuminuria levels together in the patients
with T2DM. According to NLR, RDW and MPV levels, we did not detect any statistically differences
between uncontrolled T2DM than controlled T2DM.

Keywords: Neutrophil lymphocyte ratio, type 2 diabetes mellitus, white blood cell count,
microalbuminuria.

oz

Amag: Diyabetik hastalarda Notrofil lenfosit orani (NLR) ve glukoz kontrolii arasindaki iliskiyi
aragtirmayi amacladik. Ayrica Ortalama Trombosit Hacmi (MPV), Kirmizi kan hiicre dagiimi (RDW),
mikroalblminiiri ve glikozile hemoglobin (HbA1c) arasindaki iligkiyi saptamaya calistik.

Gere¢ ve Yéntem: Bu calisma Ege Universitesi Tip Fakiiltesi Endokrinoloji Bilim Dali'nda
gerceklestirilen retrospektif bir ¢calismadir. Tip 2 diabetes mellitus (T2DM) olan 198 hastanin tibbi
kayitlarini aldik ve bu hastalar kontrollii T2DM |i hastalar (Hba1c<%7) (n=82) ve kontrolsiiz T2DM i
hastalar (Hba1c>%7) (n=116) olarak iki gruba ayrildi.

Bulgular: NLR, RDW ve MPV'de iki grupta istatistiksel olarak fark yoktu (p=0,123, p=0,298, p=0,595).
Iki grup arasinda 5 yil ve alti ve 5 yil iistii T2DM siiresi istatistiksel olarak anlamliydi (p=0,002). NLR,
kontrolstiz T2DM'de kontrollii T2DM'den daha yliksek bulunsa da, istatistiksel olarak anlaml fark
yoktu. NLR, RDW, MPV ve WBC'nin ROC egrisi analizi anlamli degildi (p>0.05).
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Sonug: Calismamiz T2DM stliresinin mikroalbliminliriyi éngérebilecegini ortaya ¢ikarmigtir ve T2DM'li

hastalarda RDW, MPV, NLR ve Hbalic,

mikroalbldmindiri

diizeyleri arasindaki iliski de

degerlendiriimigtir. NLR, RDW ve MPV dlizeylerine gére kontrolsiiz T2DM ile kontrollii T2DM arasinda
istatistiksel olarak herhangi bir farklilik tespit etmedik.

Anahtar Soézclikler: Nébtrofil lenfosit orani,

Mikroalblmindiri

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a chronic
disorder and it is a health problem in public at an
important rate worldwide (1).T2DM is considered
a serious disease and it may cause
microvascular complications  consisting  of
nephropathy, retinopathy, and neuropathy,
besides  macrovascular  complications  for
instance, cerebrovascular disease, coronary
artery disease and peripheral artery disease (2).
In T2DM, hyperglycemia and insulin resistance
are related with the stimulation of pro-
inflammatory processes (3). Pro-inflammatory
responses caused by various immune cells give
rise to low-grade inflammation (4). Adiposity and
obesity are usually contributory factors for T2DM
risk, and inflammatory responses are related with
the complications of T2DM and its progression
(5).

Neutrophil lymphocyte ratio (NLR) is a significant
indicator of systemic inflammation  (6).
Additionally, NLR is an indicative marker in
various malignancies and in acute coronary
syndrome (7-10). Moreover, NLR points out
systemic inflammation in chronic kidney disease
and diabetic nephropathy (11, 12). It could be
calculated easily and it is relatively cost-effective
(6). Moreover, NLR can increase in patients with
T2DM and this increase may demonstrate the
inflammatory burden of T2DM (13).

The current study was purposed to reveal the
relationship between NLR and the control of
glucose in patients with T2DM. We also aimed to
reveal correlations between Mean Platelet
Volume  (MPV), glycosylated hemoglobin
(HbAlc), Red blood cell distribution (RDW), and
microalbuminuria. Patients with T2DM were
grouped as patients with controlled T2DM
(Hba1c<7%) and uncontrolled T2DM
(Hbalc>7%) (14).

MATERIALS and METHODS

This retrospective study was arranged in Ege
University, in Endocrinology Department. We
collected the data of 198 patients who applied to
the outpatient polyclinic between January 2021
and June 2021, and they were classified into two
groups; patients with  controlled T2DM
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(Hba1c<7%) (n=82) and patients with
uncontrolled T2DM (Hbalc>7%) (n=116). The
inclusion criteria were comprising patients with
T2DM>40 years old with T2DM. Patients having
acute infection such as diabetic foot infection,
leukocytosis, anemia or leukopenia, having
abnormal erythrocyte sedimentation rate and/or
C-reactive protein levels, uncontrolled and
secondary hypertension, cirrhosis, heart failure,
kidney failure, patients taking steroids, and
patients having malignancy or a history of
malignancy were excluded.

We collected demographics, laboratory and
clinical data of patients. Total cholesterol, low
density lipoprotein (LDL), High density lipoprotein
(HDL), triglycerides (TG), creatinine, HbAlc,
fasting plasma glucose, Hemoglobin (Hb), White
Blood Cell Count (WBC), RDW, platelet, MPV,
Hematocrit (Htc), and microalbuminuria levels
were obtained retrospectively. RDW and MPV
levels were released from blood count of
patients. NLR was estimated by dividing the
absolute count of neutrophil by the absolute
count of lymphocyte. All blood samples were
obtained in the morning.

Ethics Committee of Ege University approved the
protocol (21-11T/7). Informed consents were
taken from all patients.

Statistical Analysis

Descriptive statistics of numerical variables were
represented with median and interquartile range;
frequencies were used for categorical variables.
Normality assumptions were estimated by using
the Shapiro-Wilk test. Because the data were not
normally distributed, the correlations between
variables were examined with the Spearman’s
correlation coefficient. The Wilcoxon rank-sum
test was used to conclude the difference between
two independent groups of controlled and
uncontrolled  T2DM. Receiver  operating
characteristic (ROC) curve was used for
prediction of microalbuminuria (+/-) in NLR,
WBC, RDW, MPV. Univariate logistic regression
analysis was used to detect predictors for
microalbuminuria (+/-). A p-value of less than
0.05 was evaluated statistically significant. IBM
SPSS version 25.0 were performed in all
statistical analyses (Chicago, IL, USA).
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RESULTS

The demographic features of all patients were
demonstrated in Table-1. Median age of the
patients with uncontrolled T2DM was higher than
the controlled T2DM. However, the difference
was not significant (60 (14) vs. 56 (18), p=0.127).
There were no differences in NLR, RDW and
MPV between two groups (p=0.123, p=0.298,
p=0.595; respectively). Duration of T2DM 5 years
and below, and after 5 years between two groups
was statistically significant (p=0.002).

Whereas the numbers of WBCs, PLT, Hb in the
patients with uncontrolled T2DM were higher
than those with controlled T2DM, but there was
no statistically significant difference (p=0.107 vs.
p=0.113, p=0.573). A weak positive correlation
was displayed between HbAlc and WBC
(r=0.146; p=0.040) (Figure-1)

NLR was found higher in uncontrolled DM than
controlled DM, but not significant (p=0.123)
(Figure-2). There was no statistically significant

difference in terms of NLR levels between
patients with taking insulin and patients without
taking insulin (1.89 (0.94) vs. 1.68 (1.03);
p=0.239). A Spearman’s correlation test revealed
that NLR was significantly correlated with fasting
plasma glucose, age, creatinine, Hb, and RDW
(r=0.197, p=0.005; r=0.177, p=0.013; r=0.202,
p=0.004; r=-0.179, p=0.012; r=0.202, p=0.004;
respectively). We found a significant weak
correlation between WBC and NLR (r=0.264,
p<0.001).

Results of ROC analysis for NLR, RDW, MPV,
WBC were found not significant (p>0.05),
displayed in Figure-3 and Table-2. Moreover,
among diabetic patients 33 (16.5%) had
microalbuminuria of various levels and 167
(83.5%) did not. The NLR of patients having
microalbuminuria with controlled T2DM was
higher than uncontrolled T2DM, however the
difference was not significant (1.81 (0.97) vs.
1.71 (0.96); p=0.575).

Table-1. Demographic characteristics and laboratory parameters of the study population

Parameters® Controlled Diabetes Uncontrolled p

Mellitus
(Hba1c<7)(n=82)

Diabetes Mellitus
(Hbalc>7)(n=116)

Age (years)

Sex (Male/Female) (n %)
Duration of DM (month)

Medical Treatment (n %)

-OAD
-Insulin
-None

FBG (mg/dL)
HbAlc (%)
TC (mg/dL)
TG (mg/dL)
LDL (mg/dL)
HDL (mg/dL)
HB (g/dL)
WBC (1043/uL)
PLT (10A3/pL)
RDW (%)
MPV (fL)

Serum creatinine (mg/dL)

Microalbumin/creatinine ratio (mg/day crea)

NLR

56 (18) 60 (14) 0.127
38 (46.3)/44 (53.7) 57 (49.1)/59 (50.9) 0.698
51 (140) 120 (149) 0.005*
34 (41.5) 25 (21.6)

37 (45.1) 86 (74.1) <0.001*
11 (13.4) 5 (4.3)

119.00 (34) 171.50 (86) <0.001*
6.30 (0.8) 8.10 (2.28) <0.001*
185.50 (59.00) 180.50 (69.00) 0.285
139.50 (109.00) 143.00 (108.00) 0.649
103.00 (53.00) 112.50 (58.00) 0.103
46.00 (17.00) 44.00 (15.00) 0.377
13.65 (2.5) 14.00 (3.1) 0.573
7.08 (2.06) 7.57 (2.18) 0.107
247.50 (82.00) 268.00 (78.00) 0.113
13.10 (1.53) 13.20 (1.40) 0.298
10.50 (1.22) 10.30 (0.90) 0.595
0.84 (0.25) 0.80 (0.25) 0.211
9.05 (18.35) 10.45 (15.30) 0.904
1.68 (0.77) 1.83 (0.99) 0.123

DM: diabetes mellitus; NLR: neutrophil/lymphocyte ratio; FBG: fasting plasma glucose;
TC: total cholesterol; TG: triglyceride; HB: hemoglobin; WBC: white blood cell; PLT: platelet; HbAlc:

glycated hemoglobin; OAD: oral antidiabetic drugs.

*Median (IQR)
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Table-2. Receiver operating characteristic (ROC) curve analysis for prediction of microalbuminuria using NLR,
WBC, RDW, MPV.

Parameter AUC Standard P-value 95% Confidence Interval 95% Confidence
Error (Lower Bound) Interval (Upper Bound)
NLR 0.510 0.055 0.852 0.403 0.618
RDW 0.562 0.055 0.261 0.454 0.670
MPV 0.583 0.061 0.133 0.463 0.703
WBC 0.525 0.061 0.650 0.405 0.645

NLR: neutrophil/lymphocyte ratio; WBC: White Blood Cell Count, MPV: Mean Platelet Volume, RDW: Red blood cell distribution

Table-3. Univariate logistic regression analysis results of the possible predictors for microalbuminuria.

Parameters Univariate

OR (95% CI) p-Value
-Gender 1.520 (0.709-3.257) 0.282
-NLR 1.016 (0.658-1.569) 0.942
-RDW 1.072 (0.86-1.337) 0.535
-MPV 1.436 (0.937-2.203) 0.097
-Duration of DM 1.004 (1.001-1.007) 0.014 *
-Age 1.023 (0.983-1.064) 0.258
-FBG 0.997 (0.990-1.004) 0.439
-TC 0.998 (0.990-1.007) 0.695
-TG 1.000 (0.998-1.003) 0.791
-HDL 0.984 (0.958-1.011) 0.245
-LDL 1.000 (0.990-1.011) 0.937
-HbAlc 1.000 (0.835-1.198) 0.999
-creatinine 1.225 (0.162-9.245) 0.844
-WBC 1.079 (0.862-1.351) 0.506
-HB 0.779 (0.627-0.968) 0.024*
-PLT 1.002 (0.996-1.007) 0.601

DM: diabetes mellitus; NLR: neutrophil/lymphocyte ratio; FBG: fasting plasma glucose;
TC: total cholesterol; TG: triglyceride; HB: hemoglobin; WBC: white blood cell; PLT: platelet; HbAlc:

glycated hemoglobin

OR: Hazard Ratio; Cl: Confidence Interval
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(ROC) analysis of NLR, RDW, MPV for

microalbuminuria prediction.

DISCUSSION

Our study found that high levels of NLR had
correlation with WBC. In addition, NLR was
significantly correlated with fasting plasma
glucose, creatinine, Hb, age, and RDW.
Moreover, we demonstrated a significant
correlation between WBC and HbAlc as well as
NLR and WBC. Thus this study might suggest
that WBC could be a new marker of control of
diabetes mellitus.

Recently, many reports have revealed that
chronic inflammation plays a significant role in
the progress of T2DM (15). Chronic inflammation
results in the pathogenesis and advancement of
T2DM by means of immunologic inflammatory
mechanisms (16, 17). Over secretion of some
mediators and the injury of endothelium leads to
complications of T2DM (18). The control of blood
glucose is of great importance in preventing
macrovascular and microvascular complications;
and cut-off value of HbA1c is calculated as <7 %

in T2DM (14).
Microalbuminuria is one of the microvascular
complication  of diabetes. T2DM  with

microalbuminuria usually proceed to diabetic
nephropathy and proteinuria. It was found that
both RDW and NLR had a positive predictive
importance for microalbuminuria. Moreover,
currently Jaaban et al (19) revealed that a
positive correlation between albuminuria and
NLR levels. Another study displayed that NLR
could be a predictive indicator for early stage
diabetic nephropathy (20). However, in our study,
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NLR, RDW, MPV did not have predictive value
for microalbuminuria in T2DM.

WBC count is a pivotal marker of inflammation,
and macro and microvascular complications of
T2DM for example diabetic nephropathy (21). It
may be related with various cytokines for
instance transforming growth factor beta, IL-6,
and tumor necrosis factor a released by activated
leukocytes (22, 23). Vascular damage,
atherosclerosis, endothelial dysfunction may
occur due to cytokines and may cause the
development of diabetic complications (24, 25).
In addition, the study with Pima Indians
suggested that high WBC predicted development
of T2DM regardless of body fat (26). It was
demonstrated that higher WBC count was
detected in patients with impaired glucose
tolerance than those with impaired fasting
glucose (27). Moreover, Duman et al (13)
indicated that WBC was higher in patients with
T2DM than healthy controls. Furthermore, Sefil et
al (28) revealed that NLR and WBC count were
higher in patients with Hbalc >7% than patients
with Hbalc <7%. In this present study, WBC and
NLR in the patients with uncontrolled T2DM were
higher than controlled T2DM, but they were not
significant. Also, a weak and a positive
correlation was displayed between WBC and
HbAlc.

NLR is a non-invasive, easy and cost-effective
indicator of systemic inflammation; it can be
collected readily from complete blood count
analysis. Previous studies reported that there
was an association between NLR and T2DM (6,
29). In addition, NLR is related with coronary
microvascular dysfunction in T2DM and positively
correlated with cardiovascular diseases (30, 31).
Ozturk et al (18) found that in geriatric patients,
NLR was an independent predictor for
microvascular complications. Hbalc levels
demonstrate blood glucose regulation, and many
studies revealed significant correlation between
NLR and HbAlc (13, 28, 32-34). In contrast, NLR
was found higher in uncontrolled DM than
controlled DM in our study, but results were not
statistically significant.

RDW levels may be increased due to
inflammation via shortening the survival of red
blood cell, inhibiting response to erythropoietin or
decreasing the production of erythropoietin as
well as impairing iron metabolism (35). In
addition, RDW may predict cardiovascular
diseases (36). Moreover, Atalay et al. revealed
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that the effect of oxidative stress and
inflammation on  erythrocyte  homeostasis
provided the relationship between RDW and
T2DM (37). Furthermore, Lippi et al. suggested
that increased RDW level was related with
HbAlc in elder patients (38). In contrast, in our
study RDW level was found higher in
uncontrolled DM than controlled DM, but not
statistically significant.

MPV may indicate increased platelet activation
(39). It was demonstrated that patients with
T2DM have higher MPV levels than patients
without diabetes (40). Papanas et al. reported
that MPV was importantly higher in patients with
T2DM than in patients without T2DM (41).
Moreover, they displayed a significant
relationship  between higher MPV and
microalbuminuria. In contrast, MPV was not
related with HbAlc and the duration of diabetes.
Similarly, in patients with T2DM, Unubol et al.
revealed a crucial relationship between MPV and
microalbuminuria (42). Nevertheless, we and
Assulyn et al. did not report any association
between microalbuminuria and MPV (34).

Our study had some limitations. First, smoking
status and body mass index of the patients which
might affect NLR did not exist in the dataset
because the study design was retrospective.
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Benign prostat hiperplazisi nedeniyle transiiretral prostat rezeksiyonu
uygulanan hastalarda tedavi etkinligi ile iligkili parametrelerin arastiriimasi
Investigation of parameters related to treatment efficiency in patients undergoing
transurethral prostate resection for benign prostatic hyperplasia

Kasim Emre Ergln Serdar Kalemci Tuncer Bahgeci

Fuat Kizilay Mehmet Ceyhun Ozyurt

Ege Universitesi Tip Fakiiltesi Uroloji Anabilim Dali, izmir, Tiirkiye

oz

Amag: Benign prostat buyimesi nedeniyle transuretral prostat rezeksiyonu yapilan hastalarda
postoperatif yarar oranlarini ve postoperatif yararla iligkili olabilecek c¢esitli parametreleri
degerlendirerek, transiretral prostat rezeksiyonunun tedavi etkinligini degerlendirmeyi ve bunu
ongorebilecek parametrelere ulasilip ulasilamayacagini arastirmay amagladik.

Gereg ve Yontem: 2015-2016 Temmuz tarihleri arasinda klinigimizde transiretral prostat rezeksiyonu
yapilan 100 hasta retrospektif olarak degerlendirildi. Preoperatif tahmini prostat agirhigr (TPA),
uluslararasi prostat semptom skoru (IPSS), maksimum akim hizi (Qmax) ve iseme sonrasi rezidi idrar
hacmi (PVR) degerleri ve rezeke edilen prostat dokusu agirliklari (RDA) kaydedildi. Postoperatif alti
hafta ile alti ay arasi dénemde hastalarin verileri tekrar kaydedilip istatistiksel analizler yapildi.

Bulgular: Uluslararasi prostat semptom skorundaki azalmanin 11,40 (%53,4), Qmax’taki artisin 11,10
ml/sn (%110) ve PVR’deki azalmanin 59,60 ml (%59) oldugdu tespit edildi. IPSS’deki disus, preoperatif
IPSS = 20 olanlarda, preoperatif Qmax < 10 ml/sn olanlarda ve PVR >100 ml olanlarda istatistiksel
anlamli olarak daha fazla saptandi (sirasiyla p<0,001, p=0,038, p=0,012). Preoperatif PVR > 100 ml
olan hastalarda Qmax’daki artis ve PVR’deki azalma istatistiksel anlamli olarak daha fazla bulundu
(sirasiyla p=0,012, p<0,001). TPA > 50 gr olan hastalarda ve RDA / TPA < 0,3 olan hastalarda PVR
azalmasi istatistiksel anlamli olarak daha fazla bulundu (sirasiyla p=0,027 ve p=0,008)

Sonug: Transuretral prostat rezeksiyonu tedavi etkinligi ile iligkili olabilecek daha net verilere
ulasiimasinin hasta takibi ve tedavi secimi konusunda klinisyenleri ydnlendirebilecegini ve bu konuda
daha fazla galisma yapilmasi gerektigini disinmekteyiz.

Anahtar Sozcukler: Transuretral prostat rezeksiyonu, benign prostat hiperplazisi, alt Uriner sistem
semptomlari.

ABSTRACT

Aim: Evaluation of the postoperative benefit rates and various parameters that may be associated
with the postoperative benefit in patients who underwent transurethral resection of the prostate due to
benign prostate enlargement and the treatment efficacy of transurethral resection of the prostate and
to investigate whether the parameters that can predict this can be achieved.

Materials and Methods: 100 patients who underwent transurethral resection of the prostate in our
clinic between 2015-2016 Julys were evaluated retrospectively. Preoperative estimated prostate
weight, international prostate symptom score, maximum flow rate, post void residual urine volume, and
resected prostate tissue weights were recorded. In the postoperative six weeks to six months, the data
of the patients were re-recorded and statistical analyzes were performed.
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Results: It was determined that the decrease in IPSS was 11.40 (53.4%), the increase in Qmax was
11.10 ml/s (110%) and the decrease in PVR was 59.60 ml (59%). The decrease in IPSS was found to
be statistically significantly higher in those with preoperative IPSS = 20, preoperative Qmax < 10
ml/sec, and PVR >100 ml (p<0.001, p=0.038, p=0.012, respectively). The increase in Qmax and
decrease in PVR were found to be statistically significantly higher in patients with preoperative PVR
>100 ml (p=0.012, p<0.001, respectively). PVR reduction was statistically significantly higher in
patients with TPA > 50 g and RDA / TPA < 0.3 (p=0.027 and p=0.008, respectively).

Conclusion: We think that obtaining clearer data that may be related to the efficacy of transurethral
resection of the prostate can guide clinicians in patient follow-up and treatment selection, and more

studies are needed on this subject.

Keywords: Transurethral Prostate Resection, benign prostate hyperplasia, lower urinary tract

symptoms

GiRiS

Benign prostat biylimesine bagl mesane ¢ikim
obstriiksiyonun tedavisi ile alt Uriner sistem
semptomlarinin  (AUSS) gideriimesi, hastalik
progresyonunun o6nlenmesi ve uzun ddnemde
gelisebilecek komplikasyonlarin énine gegilmesi
amaclanmaktadir. Cerrahi tedavi, komplikasyon
gelisen ya da medikal tedaviye vyanitsiz
hastalarda 6nerilmektedir.

Uzun doénem sonuglari igeren randomize
kontrolli galismalar sonucunda benign prostat
hiperplazisi (BPH) cerrahi tedavisinde
transiretral prostat rezeksiyonu (TUR-P) altin
standart cerrahi tedavi secenegi olarak kabul
edilmektedir (1). On yili askin takip surelerinde
halen hastalarin %90’indan fazlasinda iseme
parametrelerinde diizelme elde edilmesi ve kabul
edilebilir yan etkiler goérilmesi, gelisen vyeni
minimal invaziv ydntemlere ragmen, TUR-P’nin
bu altin standart cerrahi tedavi olma 6zelligini
korumasini saglamaktadir (2,3).

AUSS patofizyolojisindeki karmasik yapi, TUR-P
basarisini  6ngérmede ve tedavi etkinligini
degerlendirmede guglikler yaratmaktadir. TUR-P
tedavi basarisini degerlendirebilecek
parametreler olarak, gérece daha objektif olan ve
sayisal verilerle kargilastirma imkani veren,
semptom skor sorgulamalari, iseme sonrasi
rezidi idrar hacmi (PVR) ve Uroflovmetri 6ne
ctkmaktadir. Semptom skorlarindan en sik
kullanilani Uluslararasi Prostat Semptom Skoru
(IPSS) iken, Uroflovmetri degerlendirmesinde 6n
plana c¢ikan parametre maksimum akis hizidir
(Qmax). Ote yandan, bu degerlendirmelerde
tedavi etkinligi ya da basarisi olarak kabul edilen
herhangi bir esik deger bulunmamaktadir. Diger
taraftan, TUR-P  basarisini  dngorebilecek
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kanittanmig  peroperatif
bulunmamaktadir.

Biz de bu galismada, TUR-P yapilan hastalarda
postoperatif yarar oranlarini ve postoperatif
yararla iligkili olabilecek c¢esitli parametreleri
degerlendirerek, TUR-P  tedavi etkinligini
degerlendirmeyi ve bunu ongorebilecek
parametrelere ulasilip ulasilamayacagini
arastirmay amagladik.

GEREG ve YONTEM

Calismamiza Temmuz 2015 ile Temmuz 2016
tarihleri arasinda klinigimizde poliklinige bagvuran
ve benign prostat blylimesine bagli AUSS
nedeniyle TUR-P yapilan ve histopatolojik olarak
BPH oldugu dogrulanan 100 hasta dahil edildi ve
hastalar  retrospektif olarak degerlendirildi.
Hastalardan (ya da vyasal vasisinden) tibbi
verilerinin yayinlanabilecegine iligkin yazili onam
belgesi alindi. 50-85 yas arasi, IPSS sonucuna
gore orta ve ileri derecede semptomatik olan
hastalar herhangi bir Qmax ya da PVR kriterine
bakilmaksizin g¢alismaya dahil edildi. Gegirilmis
Uretra, prostat ya da mesane cerrahisi 6ykist,
uretra darh@ saptanmasi, IPSS<8 olmasi,
norojenik alt driner sistem disfonksiyonu varhgdi,
mesane veya prostat kanseri Oykisi ve
sonografik 6lgimde tahmini prostat agirligi (TPA)
>100 gr olmasi dislama kriterleri olarak belirlendi.

Cerrahi 6ncesinde hastalar detayli tibbi dykd,
parmakla rektal muayene, prostat spesifik antijen
(PSA) 6lgimu, tam kan sayimi, bébrek fonksiyon
testleri, kanama-pihtilasma testleri, idrar kaltlrd,
Uroflovmetri, PVR olcimi ve IPSS formu ile
degerlendirildi. IPSS formu hastalar tarafindan
dolduruldu. TPA, transabdominal ultrasonografi
ile radyoloji uzmanlan tarafindan, uzunluk x
genislik x yukseklik x 0,52 x prostatin 6zgdl

parametreler  de
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agirh@r (1,010) olarak hesaplandi. PVR 6lgimi
ise, klinigimizde hasta basinda Uroloji uzmani
tarafindan uroflovmetri yapildiktan hemen sonra
transabdominal ultrasonografi (usg) ile uzunluk x
genislik x yikseklik x 0,52 formiili ile hesaplandi.

Operasyonlar spinal anestezi kontrendikasyonu
ya da basarisizhidr durumlari diginda spinal
anestezi altinda uygulandi. Tim hastalara
monopolar TUR-P uygulandi. 24 French (F) kilif
ile Storz rezektoskop (Karl Storz GmbH,
Tuttlingen, Almanya) ve Valleylab (Foece FX,
Boulder, CO) elektrocerrahi sistemi, kesme igin
120-140 W ve koagilasyon igin 80-100 W
ayarlarinda kullanildi. Rezeke edilen prostat
dokusu agdirliklari (RDA) operasyondan hemen
sonra Patoloji Anabilim Dal’'nda tartilarak
kaydedildi. Postoperatif donemde hastalar en
erken alti hafta, en ge¢ de alti ay sonra olmak
Uzere kontrole cagrilarak uroflovmetri ve IPSS
formu ile tekrar degerlendirildi.

Yas grubuna gore degerlendirme yapilirken
hastalar < 65 yas ve > 65 yas olarak
gruplandirildi. Hastalar TPA’ya gore, TPA < 50 gr
ve > 50gr olarak, RDA’ya goére, RDA < 15 gr ve >
15 gr olarak iki gruba ayrildi. Ayrica RDA / TPA
< 0,3 ve > 0,3 olmak Uzere iki gruba ayrilip
sonuglar karsilastirildi. Hastalarin  preoperatif
IPSS, Qmax ve PVR degerleri icin esik degerler
belirlenerek bunlara gére postoperatif IPSS,
Qmax ve PVR degisimleri incelendi. Bunun igin
esik degerler, IPSS igin 20, Qmax igin 10 ml/sn
ve PVR i¢in 100 ml olarak kabul edildi (4).
Arastirmada elde edilen veriler SPSS (Statistical
Package for the Social Sciences) surim 11,5
paket programi ile degerlendirildi. Bireylere ait
tanimlayici  Ozellikleri  incelemek amaciyla
yuzdelik dagilim ve ortalama kullanildi. Verilerin
normal dagiima uygunlugu degerlendirildi ve

bagimli iKi grup arasindaki sayisal
degerlendirmeler parametrik kosullar
saglanmadigindan Wilcoxon testi ile yapildi.

Bagimsiz iki grup arasindaki karsilastirmalar ise
parametrik kosullar saglandiginda T testi ile
parametrik kosullar saglanmadiginda ise Mann
Whitney U testi ile degerlendirildi. Korelasyon
analizlerinde parametrik kosullar
saglanmadigindan Spearman Kkorelasyon testi
kullanildi.

BULGULAR

Hastalarin preoperatif yas, kreatinin, PSA, prostat
agirhgi, IPSS, Qmax ve PVR degerleri Tablo-1'de
gOsterilmigtir.
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Hastalarin preoperatif ortalama IPSS degeri
21,30 £ 6,10, postoperatif ortalama IPSS degeri
9,95 + 5,10 bulundu. Ortalama IPSS degisimin
11,40 oldugu ve bunun da %53,4’lik bir
azalmaya Kkarsihik geldigi gorildi (p<0,001).
Preoperatif ortalama Qmax degeri 10,10 (2,5-
20,2) ml/sn, postoperatif ortalama Qmax degeri
21.30 (6,2-52,1) ml/sn oldugu saptandi. Ortalama
Qmax artis1 11.10 ml/sn bulundu ve bunun da
%110 artis anlamina geldigi saptandi (p<0,001).
Preoperatif PVR degeri 101,20 (20-500) ml,
postoperatif 41,60 (20-120) ml olarak bulundu ve
ortalama PVR degisiminin 59,60 ml oldugu,
bunun da %59’luk azalmaya karsilk geldigi tespit
edildi (p<0,001). Hastalarin IPSS, Qmax ve PVR
degerlerinin preoperatif ve postoperatif analizi
Tablo-2'de verilmistir.

Calismamizdaki hastalarin ortalama yasi 66,70 +
8,10 olarak bulundu. Yasa gore postoperatif
IPSS, Qmax ve PVR degisimleri incelendiginde,
< 65 yas ve >65 yas hastalarda ortalama IPSS
degisimi, Qmax degisimi ve PVR degisimlerinde
istatistiksel anlamli fark saptanmadi (sirasiyla
p=0,208, p=0,809, p=0,849). Yas ile IPSS, Qmax
ve PVR degdisim degerlerinin korelasyon analizi
yapildiginda, yas ile bu ¢ parametredeki degisim
arasinda korelasyon olmadidi géruldu.

Hastalarin TPA 54,10 + 19,10 ml olarak tespit
edildi. TPA'ya gore postoperatif IPSS, Qmax ve
PVR degisimleri incelendiginde, TPA < 50 gr ve >
50 gr olan hastalarda postoperatif ortalama IPSS
degisimi ve ortalama Qmax degisimi arasinda
istatistiksel anlamli fark saptanmazken (sirasiyla
p=0,557 ve p=0,664) ortalama PVR degisiminde
istatistiksel anlamli fark saptandi (p=0,027).
TUR-P sirasinda rezeke edilen prostat dokusu
agirhgr (RDA) ortalama 16,40 £ 3,50 (10-30) gr
olarak bulundu. Rezeke edilen prostat dokusuna
gbre postoperatif IPSS, Qmax ve PVR
degdisimleri incelendiginde, rezeke edilen prostat
dokusu agirligi < 15 gr ve >15 gr olan hastalarda

postoperatif ortalama IPSS degisimi, Qmax
degisimi ve PVR degisimlerinde istatistiksel
anlamli  fark saptanmadi (sirasiyla p=0,261,

p=0,302, p=0,990). Rezeke edilen doku agirligi
ile IPSS, Qmax ve PVR degisim degerlerinin
korelasyon analizi yapildiginda, rezeke edilen
doku agirligi ile bu uU¢ parametredeki degisim
arasinda korelasyon olmadidi géralda.

RDA ile preoperatif 6lgilen TPA orani ortalama
0,30 + 0,09 (0,16-0,53) olarak saptandi.
RDA/TPA < 0,3 ve > 0,3 olan hastalarda
postoperatif ortalama IPSS degisimi ve ortalama
Qmax degisimi arasinda istatistiksel anlamli fark
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saptanmazken (sirasiyla p=0,142 ve p=0,152)
ortalama PVR degisiminde istatistiksel anlamh
fark saptandi (p=0,008).

Hastalar preoperatif IPSS degerlerine gore, IPSS
< 20 olanlar ve IPSS = 20 olanlar olarak iki gruba
ayrilip  postoperatif IPSS, Qmax ve PVR
degisimleri incelenmistir. Ortalama IPSS degisim
degeri, preoperatif IPSS = 20 olan hastalarda,
preoperatif IPSS < 20 olan hastalara gore
istatistiksel anlamli  olarak daha yiksek
bulunmustur (p<0,001). Preoperatif IPSS = 20
olan hastalar ile preoperatif IPSS < 20 olan
hastalar arasinda, ortalama Qmax degisimi ve
ortalama PVR degdisimi arasinda istatistiksel
anlaml fark saptanmamistir (sirasiyla p=0,061 ve
p=0,141).

Hastalar preoperatif Qmax degerlerine gore,
Qmax <10 ml/sn olanlar ve Qmax >10 ml/sn
olanlar olarak iki gruba ayrilip postoperatif IPSS,
Qmax ve PVR degisimleri incelenmistir. Ortalama
IPSS degisim degeri, preoperatif Qmax <10 ml/sn
olan hastalarda preoperatif Qmax >10 ml/sn olan
hastalara gore istatistiksel anlamli olarak daha
yuksek bulunmustur (p=0,038). Preoperatif Qmax

Tablo-1. Hastalarin preoperatif 6zellikleri.

<10 ml/sn olan hastalar ile preoperatif Qmax >10
ml/sn olan hastalar arasinda, ortalama Qmax
degisimi ve ortalama PVR degisimi arasinda
istatistiksel anlaml fark saptanmamistir (sirasiyla
p=0,117 ve p=0,110)

Hastalar preoperatif PVR degerlerine goére, PVR
<100 ml olanlar ve PVR >100 ml olanlar olarak iki
gruba ayrilip postoperatif IPSS, Qmax ve PVR
degisimleri incelenmigstir. Ortalama IPSS degisim
degeri, ortalama Qmax degisim degeri ve
ortalama PVR degisim degeri preoperatif PVR
>100 ml olan hastalarda preoperatif PVR <100 ml
olan hastalara gore istatistiksel anlamli olarak
daha yuksek bulunmustur (sirasiyla p=0,012,
p=0,012, p<0,001)

Yukarida bulgulari sunulan, yas (65 yas alti ve
ustl), TPA (< 50gr alti ve Ustl), RDA (15gr alti ve
usti), RDA/TPA orani (0,3 alti ve usth),
preoperatif IPSS degerleri, (20 alti ve Ustl),
preoperatif Qmax degerleri (10 ml/sn alti ve Usti)
ve preoperatif PVR degerleri (100ml alti ve Usti)
ile IPSS,Qmax ve PVR degisim degerlerinin
karsilastirmalarinin sonuglari Tablo-3'te
Ozetlenmisgtir.

Ozellikler OrtalamaxSD (aralik)
Hasta sayisi 100

Yas (yil) 66,70 + 8,10 (50-84)
Kreatinin (mg/dl) 0,90 + 0,16 (0,7-1,6)
PSA (ng/ml) 3,08 + 2,50 (0,6-10,0)
Prostat hacmi (ml) 54,10 £ 19,10 (25-100)
IPSS 21,30 + 6,10 (8-34)
Qmax (ml/sn) 10,10 £ 3,90 (2,5-20,2)
PVR (ml) 101,20 + 86,00 (20-500)

PSA:prostat spesifik antijen, IPSS: uluslararasi prostat semptom skoru, Qmax: maksimum akis hizi, PVR: iseme

sonrasi rezidu hacim, SD: Standart sapma.

Tablo-2. Preoperatif parametreler ve TUR-P sonrasi degisimleri.

Preoperatif (n=100) Postoperatif (n=100) Fark p
Ort. £ SD (aralik) Ort. + SD (aralik) A (%) degeri
IPSS 21,30 + 6,10 (8-34) 9,90 + 5,10 (1-22) 11,40 <0,001
(53,40)
Qmax (ml/sn) 10,10 + 3,90 (2,50-20,20) 21,30 + 8,30 (6,20-52,10) 11,10 (110)  <0,001
PVR (ml) 101,20 + 86,00 (20-500) 41,60 + 26,60 (20-120) 59,60 (59)  <0,001
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Tablo-3. Peroperatif parametrelerin IPSS, Qmax ve PVR degisimleri ile iligkisi

IPSS degisimi Qmax degisimi PVR degisimi
(ml/sn) (ml)

Yas (Yil, Ort. £ SD)
<65 Yas (n=41) 11,10 + 8,50 11,60 + 8,30 68,60 + 87,10
> 65 Yas (n=59) 11,60 + 6,20 10,80 + 6,60 53,30 + 66,70
p degeri 0,208 0,809 0,849
Tahmini prostat agirhgi (Ort. *
SD)
<50 ml PH (n=56) 10,90 + 6,90 10,90 + 7,70 48,20 + 70,00
>50 ml PH (n=44) 11,90 + 7,60 11,30 + 6,80 74,20 + 80,80
p degeri 0,557 0,664 0,027
Rezeke edilen doku agirligi
(Ort. £ SD)
< 15gr RDA (n=21) 12,70 + 6,50 12,90 + 8,60 64,70 + 75,50
> 15gr RDA (n=79) 11,00 + 7,40 10,60 + 6,90 58,20 + 76,10
p degeri 0,261 0,302 0,990
RDA/TPA (Ort. £ SD)
<0.3 (n=36) 12,90 + 7,90 12,30 7,20 79,10 + 81,70
> 0.3 (n=64) 10,50 + 6,70 10,40 + 7,40 48,60 + 70,40
p degeri 0,142 0,152 0,008
Preop. IPSS (Ort. + SD)
< 20 (n=36) 6,50 + 3,70 9.90 +7.60 40,20 + 46,00
> 20 (n=64) 14,10 + 7,30 11,70 £7.10 70,50 + 86,50
p degeri <0,001 0,061 0,141
Preop.Qmax (ml/sn) (Ort. *
SD)
<10 (n=51) 12,80 + 7,40 11,60 £ 5,10 79,50 + 89,60
>10 (n=49) 9,90 + 6,80 10,60 + 9,10 38,90 + 50,90
p degeri 0,038 0,117 0,110
Preop.PVR (ml) (Ort. * SD)
<100 (n=72) 9,90 + 5,90 10,00 + 7,10 24,80 + 23,10
>100 (n=28) 15,20 + 8,90 14,00 + 7,30 149,10 + 89,90
p degeri 0,012 0,012 <0,001

TPA: tahmini prostat agirligi, RDA: rezeke edilen doku agirhgi.

TARTISMA

BPH cerrahi tedavisinde TUR-P, uzun yillardir
altin standart tedavi olma 6zelligini korumaktadir.
Ote yandan, AUSS'nin sadece BPH'ye bagli
olmadigi bilinmektedir ve BPH digindaki diger
nedenlere bagl AUSS varligi ya da BPH’ye diger
nedenlerin eslik etmesine bagh olarak TUR-P
sonrasinda her zaman arzu edilen basaril
sonuglar alinamayabilmektedir. Bizim
calismamizda BPH'ye bagh AUSS nedeni ile
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TUR-P yapilan 100 hasta degerlendiriimis ve
gecmis calismalarla benzer sekilde yas, IPSS,
Qmax, PVR, TPA, RDA gibi parametreler
incelenerek TUR-P basarisini etkileyebilecek
faktorler arastiriimaya cahsiimistir.

Literatire bakildiginda TUR-P sonuglari ile ilgili
cok eski yillara dayanan ¢alismalar oldugu dikkati
cekmektedir. McLoughin ve ark. Urodinamik
testleri ve esik deger olarak 12 ml/sn'yi
kullanarak 108 hastayl degerlendirmigler ve 12
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ml/sn’den az dederi obstruksiyonun kriteri olarak
kabul ettiklerinde %3 hastaya gereksiz TUR-P
yapildigini  bildirmislerdir (5). Bosch ve ark.
calismasinda IPSS ve total prostat hacmi
(r=0,19, p<0,001), Qmax (r=-0,18, p<0,001) ve
PVR (r=0,25, p<0,001) arasinda sayisal olarak
zayif, fakat istatiksel olarak anlamli korelasyonlar
rapor etmiglerdir (6). Qmax igin esik deger olarak
10 ml/sn alindiginda mesane ¢ikim obstriksiyonu
(MCO) icin spesifite %70, sensitivite %47
saptanmistir. Esik degder olarak Qmax 15 ml/sn
alindiginda ise MCO icin spesifite %38,
sensitivite %82 saptanmistir (7).

Cesitli calismalar PVR’nin normal erkeklerde
ortalama 0,53 ml oldugunu gostermistir. Gegmis
yillarda yayimlanan bir panel degerlendirmesinde
PVR'’nin klinik BPH’nin semptomlari ya da diger
belirtileri ile korele olmadigi, yiksek PVR’nin izle
gor stratejisinin ylksek oranda basarisiz
olacaginin gostergesi oldugu ancak kotl sonucu
tanimlayan bir esik deger olmadigi belirtilmistir
(8). Amerikan Uroloji Dernegi (AUA) sonug
calismasinda Barry ve ark. yliksek PVR ile disik
akim hizi arasinda anlamli korelasyon oldugunu,
fakat yiksek PVR ile IPSS arasinda korelasyon
olmadigini belirtmislerdir (9).

TUR-P’nin tedavi etkinligi ile ilgili sonraki yillarda

yayinlar incelendiginde benzer  sonuglar
gorulmektedir.  2005-2009  yillari  arasinda
yayinlanan TUR-P ile diger transuretral

yontemleri karsilastiran (TUR-P yapilan toplam
954 hastanin degerlendirildigi ve en fazla 5 yillik
takip surelerini iceren), yirmi randomize kontrolli
calismanin degerlendirildigi bir metaanalizde;
TUR-P sonrasi Qmax degerinde %162’lik
yikselme, IPSS degerinde %70’lik disis, QoL
skorunda %69’luk iyilesme ve PVR'de %77’lik
azalma oldugu belirtilmistir (10). Reich ve ark.
yaptiklari ¢alismada, TUR-P vyapilan 10,654
hasta degerlendiriimis ve Qmax 21,60 + 9.40
mi/sn’ye ylkselirken (baslangi¢ degeri 10,40 +
6,80 ml/sn, p<0,001), PVR de 31,10 + 73,00
ml'ye (baslangi¢ degeri 180,30 + 296,90 ml,
p<0,001) dismustir (11). Schatzl ve ark.
calismasinda TUR-P sonrasi Qmax degerinde
ortalama 11,50 ml/sn artis oldugu, IPSS
degerinde ortalama 13,90 puan azalma oldugu
goralmastir (12). 1986-1998 arasinda
yayimlanan 29 randomize kontrolli galismanin
incelendigi bir metaanalizde IPSS’'de ortalama
%70,60 disis oldugu saptanirken, bu
calismalarin %58’inde IPSS’'deki dusus orani
%70ten fazla olarak bulunmustur (13). 1996-
2006 yillan arasinda yayimlanan 25 randomize
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kontrolli galismay iceren bir derlemede, toplam
1144 hastada TUR-P sonrasi birinci yilda IPSS
degerinin ortalama 18,80’den 7,20’ye dustugu (-
%62) goérilmustir (14). Madersbacherin 29
randomize kontrollU calismayi iceren
metaanalizinde Qmax degerinde ortalama 9,70
ml/sn artis oldugu ve bunun ortalama %120’lik bir
artisa karsihk geldigi belirtilmistir (13). Yine
benzer sekilde 25 randomize kontrolli ¢alismanin
degerlendirildigi bir derlemede Qmax degerinin
ortalama 8,30 ml/sn’den 20,70 ml/sn’'ye (+12,40
ml/s; +%149) vyikseldigi ifade edilmistir (14).
Tas¢l ve ark. monopolar TUR-P yapilan 3589
hastayr retrospektif olarak degerlendirdikleri
calismalarinda  postoperatif 3.ayda IPSS
degerinin ortalama 26 + 3’ten ortalama 6,5 +
3,1’e distigl, Qmax degerinin ortalama 7,10 %
2,40 ml/sn’den ortalama 20,70 + 3,50 ml/sn’ye
ciktigr ve PVR degerinin de ortalama 142 + 11
ml'den ortalama 23,90 + 6,50 ml’'ye distugu ifade
edilmistir. Uzun dénem takip sonrasinda
postoperatif 3. aydaki sonuglar ile 84. aydaki
sonugclarin benzer oldugu belirtilmistir (15). Bizim
calismamizda da literatirle uyumlu sonuglar elde
edilmistir.

Cesitli  calismalarda RDA ile semptomatik
iyilesme arasinda anlamli korelasyon olmadigi
gOsterilmis  ve yazarlar tarafindan komplet
rezeksiyonun gerekli olmadigi savunulmustur.
Benign prostat blyimesine bagh AUSS
tedavisinde uygulanan ve adenomun tamamen
ortadan kaldiriimasini amaclamayan diger tedavi
yontemlerinin  (transuretral igne ablasyonu,
interstisyel laser  koagulasyonu ya da
vaporizasyonu gibi) hastalar icin kabul edilebilir
basari oranlari ortaya koymalari, sinirli
rezeksiyonun yeterli oldugu hipotezini
destekleyen gorusin popdllarite kazanmasini
saglamistir (16). Rezeke edilen prostat dokusu
agirhgr ve bunun toplam prostat hacmi ya da
transizyonel zon hacmi ile iligkisinin postoperatif
sonuglari ongdérmede kullanilip
kullanilamayacagini arastiran c¢esitli ¢alismalar
mevcuttur. Antunes ve ark. 88 hastalik
calismasinda, hastalar rezeke edilen doku
oranina goére Grup 1 <%30, Grup 2 %30-50 ve
Grup 3 >%50 olarak U¢ gruba ayrimis ve
operasyondan 3 ay sonra IPSS'ye gore
degerlendirildiginde U¢ grupta da IPSS skorunda
anlamli azalma saptanirken, U¢ grup arasinda
IPSS’deki azalma oranlari arasinda anlaml fark
gOrulmemistir(17). Hakenberg ve ark.
calismasinda, 138 hasta TUR-P sonrasi Qmax,
PVR ve semptom skorlari ile degerlendirilmigtir.
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Preoperatif prostat hacmi ile rezeke edilen doku

agirhgi arasinda korelasyon saptanmis,
semptomatik iyilesme ile rezeke edilen doku
yuzdesi arasinda anlamh korelasyon

bulunmamis, buyulk prostath ve RDA fazla olan
hastalardaki semptomatik iyilesmenin daha iyi
oldugu gosterilmistir (18). Aagard ve ark. total
TUR-P ve minimal TUR-P yapilan 167 hastanin
uzun dénem sonuglarini  degerlendirdikleri
calismasinda semptom skorlari ve tepe akim
hizindaki iyilesmenin ve PVR’deki azalmanin iki
grup arasinda benzer oldugu goérilmastar (19).
Green ve ark. TUR-P yapilan 432 hastayi iceren
calismasinda rezeke edilen doku agirhgi
ortalama 25,60 gr olarak saptanmis ve higbir
cerrahin glandin %50’sinden fazlasini rezeke
etmedigi gorilmustir (20). Chen ve ark. yaptiklari
40 hastalik galismada, rezidi prostat agirligi
orani (TUR-P sonrasi agirhgin preoperatif prostat
agirhgina  boélinmesi  ile  bulunmusg) ile
semptomatik iyilesme arasinda anlamh iligki
saptanmis ve adenomun komplet rezeksiyonun
daha iyi klinik sonuglarla iligkili oldugu belirtilmistir
(21). Agrawal ve ark. yaptiklar prospektif ve
randomize ¢alismada prostat hacmi >50 ml olan
161 hastayr standart TUR-P yapilan ve
hemirezeksiyon (bir lateral lobun komplet
rezeksiyonu ve varsa median lobun rezeksiyonu)
yaplilan iki gruba ayirarak kargilagtirmiglar ve kisa
dénem fonksiyonel sonuglarin standart TUR-P ile
benzer oldugunu saptamiglardir (22). Milonas ve
ark. 89 hastalik calismasinda TUR-P sonrasi
Qmax'ta ortalama 10,15 ml/sn artis, IPSS’'de
16,70 puan azalma ve PVR’de 95,30 ml azalma
saptanmig ve rezeke edilen doku ile total prostat

Kaynaklar

hacmi ve transizyonel zon hacmi oranlan ile
iliskilendirildiginde TUR-P’nin etkili olabilmesi igin
total prostat hacminin %30’u ve transizyonel zon

hacminin %60 Inin rezeke edilmesi gerektigi
belirtiimigtir (23). Park ve ark. yaptiklari
calismada, TUR-P vyapilan 263 hastayi
rezeksiyon oranina (rezeke edilen

volum/transizyonel zon hacmi) gore, rezeksiyon
orani <%50 ve >%50 olarak iki gruba ayirmislar
ve sonugta IPSS, Qmax ve PVR degisimleri
acisindan fark saptamamiglardir (24). Bizim
calismamizda rezeke edilen doku agirhgr /
tahmini prostat agirhgi orani ile IPSS ve Qmax
degisimleri arasinda korelasyon olmadidi, PVR
degisiklikleri  ile negatif dusiuk duzeyde
korelasyon oldugu gorilmustar.

SONUG

Alt Uriner sistem semptomlarinin karmasik yapisi
TUR-P’nin tedavi basarisini tanimlayacak objektif
sayisal kriterler ve tedavi basarisini éngérmeyi
saglayabilecek parametreler ortaya konulmasini
glclestirmektedir. Calismamizda elde edilen

sonuglar yeterli olmamakla birlikte, BPH
tedavisinde ¢ok uzun yillardir uygulanan TUR-
P’nin tedavi etkinliginin daha net
degerlendiriimesi ve tedavi basarisini
ongdrebilecek peroperatif parametreler

konusunda daha fazla c¢alisma yapiimasinin,
gerek hasta secimi ve gerekse de hastalarin
takibi konusunda daha basarii olunmasini
saglayabilecegini diglinmekteyiz.
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The morphological analysis of anaplastic thyroid cancer cell line
Anaplastik tiroit kanseri hiicre hattinin morfolojik analizi
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ABSTRACT

Aim: Thyroid follicular cell derived cancers are classified into three groups such as papillary thyroid
cancer (85%), follicular thyroid cancer (12%) and anaplastic (undifferentiated) thyroid cancer (ATC)
(3%). ATCs have very rapid course, poor treatment outcomes and they are very aggressive. The aim
of current study was to assess the analysis of the morphological differences of ATC cell line with the
normal thyroid cell line (NTC).

Materials and Methods: NTH and ATC cells were examined with haematoxylin and eosin, the
nucleus: cytoplasm (N:C) ratios were detected, and cell cycles were investigated. These cell lines
were compared according to their N:C ratio and their abundance in cell cycle phases.

Results: The N:C ratio was higher in ATC than NTC. Both cell groups were mostly found in GO/G1
phase (68.4; 82.8) and have statistical difference in both GO/G1 and S phases.

Conclusion: The rapid course and the rarity of ATC are significant barriers for clinical trials. Cultured
cell lines are very important to explore the behaviour in the biology of ATC cells (such as the cell
cycle), to understand the course of the disease, and to find an effective target for treatment.

Keywords: Anaplastic thyroid cancer, cell cycle, apoptosis.

oz

Amag: Tiroid folikiiler hiicre kaynakli kanserler papiller tiroid kanseri (%85), folikiiler tiroid kanseri
(%12) ve anaplastik tiroid kanseri (ATK) (%3) olmak lizere li¢ kategoriye ayrilir. ATK'lerin ¢ok hizli
seyri, kot tedavi sonuglari vardir ve ¢ok agresiftirler. Bu ¢alismanin amaci, ATK hiicre hattinin normal
tiroid hiicre hatti (NTH) ile olan morfolojik farkliliklarinin analizini degerlendirmektir.

Gere¢ ve Yéntem: NTH ve ATK hiicrelerinde hematoksilen-eosin boyama ile inceleme yapildl,
niikleus sitoplazma (N:S) oranlarina bakildi ve hiicre dénglileri incelendi. Bu hiicre hatlari N:S
oranlarina ve hiicre déngiisii fazlarindaki bulunma oranlarina gére kargilastirildi.

Bulgular: ATK hizli seyri ve nadir gériilmesi nedeniyle tedavisi zor bir kanser tiriidir. Kiltiirlenmis
hiicre hatlarinda ¢alismak, ATK hlicrelerinin biyolojisindeki davraniglari kesfetmek (hiicre siklusu gibi),
hastaligin seyrini anlamak ve tedavi igin etkili bir hedef bulmak agisindan énem tagimaktadir.

Sonug: N:S orani ATK'de NTH'den daha yiiksekti. Her iki hiicre grubu da ¢odunlukla GO/G1 fazinda
(68.4; 82.8) bulundu ve hem GO0/G1 hem de S fazlarinda istatistiksel farkliliklara sahipti.

Anahtar Sézciikler: Anaplastik tiroid kanseri, hiicre déngiist, apoptoz.
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INTRODUCTION

Thyroid cancers arising from thyroid follicular
cells are the most common endocrine cancers
(2). Thyroid cancers consist of various histotypes
with distinctive molecular profiles (2). The kinds
of thyroid cancer derived from follicular cells
make up approximately 95% of cases. Thyroid
cancers come out mostly in women than in men
(3). Thyroid follicular cell originated cancers are
classified into three categories such as papillary
thyroid cancer (85%), follicular thyroid cancer
(12%) and anaplastic (undifferentiated) thyroid
cancer (ATC) (3%) (4). On the other hand,
parafollicular cell- derived forms of thyroid cancer
cause medullary thyroid carcinoma (5). Surgery
is the best choice of treatment for patients with
differentiated thyroid cancer. Well-differentiated
thyroid cancers display expanding growth,
follicular architecture, various cytologic atypia
and invasiveness. Low-risk cancers have good
prognosis after surgery. Widely-invasive tumours
necessitate total thyroidectomy and radio ablation
(6).

ATCs have very rapid course, poor treatment
outcomes and they are very aggressive. Disease-
specific mortality in ATCs is nearly 100 percent
(7). Traditional treatment modalities such as
surgical resection, radiation and chemotherapy
are ineffective in ATC (8). The diagnosis of ATC
is usually detected by fine needle aspiration
biopsy and/or of tissue taken by surgical or large-
needle biopsy (9). Morphological analyses of
ATC display spindle cell, pleomorphic giant cell
on cytopathology. Besides, various mitotic figures
and atypical mitoses exist on cytopathology (10).
47% of patients have previous history of well-
differentiated thyroid carcinoma (5).

The number of studies examining cell
morphology, N/C ratio and cell cycle behaviour
together is limited in the literature. The aim of the
current study is to link morphological features of
ATC cell line and NTC with cell cycle. The
nucleus to cytoplasm ratio (N:C) is one of the key
value to evaluate aggressiveness of the cancer
could be coupled to cell cycle process.

MATERIALS and METHODS
Cell Culture

Human normal primary thyroid follicular epithelial
cell line (NTC) Nthy-ori-3-1 (ECACC 90011609)
and human anaplastic thyroid carcinoma cell line
(ATC) 8505c (ECACC no: 94090184) were
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growth in RPMI 1640 (Capricorn; RPMI-XA)
medium supplemented with 1% L-glutamine and
10% FBS 1% penicillin streptomycin. Cells were
incubated under 5% CO2 at 37°C. Cells were
monitored daily and according to their
confluency; culture medium changed or
passaged every 2-3 days.

Haematoxylin&Eosin staining (H&E)

8505c and Nthy-ori-3-1 cells were passaged and
diluted at 2x10° cells/ml and incubated for 24
hours under 5% CO, at 37°C. The cells were
passaged and washed with 1X PBS. They were
fixed with 4% PFA for 30 minutes and washed
with 1X PBS. Samples were rinsed with distilled
water and dipped in haematoxylin (Harris, Merck)
for approximately 5 minutes. After acid alcohol
and water rinse, samples were stained with eosin
(Carloerba, 446634) for approximately 1.5
minutes and passed through once 95% and twice
100% alcohols. Finally, the samples rinsed with
xylene and mounted.

- Cell Cycle Analysis

8505c and Nthy-ori-3-1 were passaged and
diluted at 2x10° cells/ml and incubated for 24
hours under 5% CO, at 37°C. The cells were
passaged and washed with 1X PBS. They were
fixed in ice-cold 70% ethanol. Afterwards, cells
were washed with 1X PBS and incubated with
Muse cell cycle reagent kit for 30 minutes. Cell
cycle phases were displayed with Muse ® Cell
Analyser.

Statistical Analysis

Nucleus: Cytoplasm (N:C) ratio were assessed
from the H&E staining. The images were
deconvoluted by ImageJ (Image analysis
software, National Institutes of Health, Bethesda,
MD) using color deconvolution. The image
processing and analysis were performed
completely blinded. The nuclear area and cell
area were drawn with freehand selection tool.
The measurements were converted pixel to
micrometer scale and area values were
measured. The nuclear area values were
subtracted from the whole cellular area for
cytoplasmic area values. Afterwards, nuclear
area values were divided to this cytoplasmic area
values. Cell cycle analysis were performed trice.
Data were analyzed by IBM SPSS Statistics 25.0
and graphs were prepared by GraphPad Prism
8.4.3 program. Statistical differences were
indicated with asterisk (*** p<0.001).
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RESULTS

Morphological characterization to normal and
cancer cells are important for diagnosis and arise
a new therapeutic notion. At first, NTC and ATC
were inspected by phase-contrast microscope
(Figure-1A). NTCs displayed more spindled
morphology than ATCs. Nucleus: Cytoplasm
(N:C) ratio reflects the cell characteristics,
especially in pathological process, these values
could be clue of aggressiveness of the cells. H&E
staining showed that nuclear region to cytoplasm
ratio was higher in ATCs (Figure-1B) and the N:C
ratios were 0.26 and 0.52 for Nthy-ori-3-1 and
8505c cells, respectively (Figure-1C). In addition,
nucleus and cell area of Nthy-ori-3-1 and 8505c
cells were displayed in Figure-2.

Cell cycle process is one of the most pivotal
process to regulate cellular activity in both
healthy and disease state. Cell cycle check
points regulates the abundance of the cell
percentage of the cells at different stages of this
process. Here, we compared cell cycle phases in
NTCs and ATCs and analysis showed that
GO0/G1 (68.4; 82.8), S (23,1; 11.3), G2/M (5.9;
4.2) percentages of the cells in NTC and ATC,
respectively (Figure-3).
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Figure-1. Representative images of Nthy-ori-3-1 and
8505c cells. A) Phase-contrast images. B)
H&E images. C) N: C ratios of Nthy-ori-3-1
and 8505c cells. These two different
representations of cells showed that while
normal thyroid cell line Nthy-ori-3-1 cell have
spindle morphology, anaplastic (8505c) cell
line showed smaller and more rounded
morphology. The ratio of N:C was higher in
anaplastic thyroid cancer cells (Nthy-ori-3-1
0.26; and 8505c 0.52). (n:56) *** p<0.001
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Figure-2. Representative demonstrations of nucleus
and cell area of Nthy-ori-3-1 and 8505c
cells. The magenta line displayed the
nuclear region of the cells and the black line
demonstrated the cell area.
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Figure-3. Cell cycle analysis of Nthy-ori-3-1 and 8505c
cells. The percentage of cells in cell cycle
phases (GO0/G1, S and G2/M) were
compared. Cells were mostly accumulated
in GO/G1 phase in both cell lines. Nthy-ori-3-
1 and 8505c cells were found in the cell
cycle phases of GO/G1 (68.4; 82.8) S (23,1;
11.3), G2/M (5.9; 4.2), respectively. ***
p<0.001

DISCUSSION

In our study, we evaluate the features of cell
cycle and cell biology in ATC cell line and
compare these properties with NTC line. The
aggressive and rapid course of ATC causes this
disorder to cure these patients impossible (11).
Therefore, the use of cultured cell lines essential
to determine the physiopathology of this rare
disease and discover new drugs for the treatment
(12).
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ATC cells are known to have low apoptosis and
high proliferation (13, 14). Wei et al. revealed
that propranolol blockage caused decreased
levels of Bcl-2 and the phosphorylated Akt in
8505c¢ cells (15). Treatment with beta antagonist
propranolol led to inhibit tumor cell proliferation,
invasion, suppressed apoptosis and migration
(16). In addition, Yang et al. reported that heme
oxygenase-1 inhibitors induced cell cycle arrest
and promoting tumor suppression in 8505c
cancer cells (17). Moreover, the combination of
proteasome inhibitors and TNF-related
apoptosis-induced ligand (TRAIL) potentiated to
induce damage of ATC cells (13). Furthermore,
Flavopiridol decreased the levels of cell cycle
proteins such as CDK9 and MCL-1, induced cell
cycle arrest and inhibited colony formation,
migration and growth in ATC cell lines (18).

Disarrangement of nuclear membrane is a
pathognomonic feature of malignant cells. It was
thought that cell shape abnormalities in
malignancies may affect cellular functions such
as cell cycle and apoptosis (19). The shape
abnormalities of cells in cancers are still unknown
and need to be elucidated (20). Moreover,
enlarged nucleus was detected in cancer cells
and resulted in the generation of the nucleus-to-
cytoplasmic (N:C) ratio, determined as the ratio
of the cross-sectional area of the nucleus divided
by cytoplasm (21). Histology is the best way to
asses for the identification of the N:C ratio
however, it is not useful in practice due to
analyze large populations of cells (22). The
association between cell structure and function,
the effect of the distribution of organelles (for
example N/C ratio) in cells on cell biology,
especially on the cell cycle, was evaluated in our
study.

The cell cycle points out to sequence of phases
through which dividing cells must give to deliver
genetic material and cytoplasmic proteins and
organelles to daughter cells. The cell cycle is
consisted of following phases: GO (hot actively
dividing), G1 (first gap, cell growth), S (DNA
synthesis), G2 (further growth, second gap,
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reorganization of cellular contents), M (mitosis,
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The rapid course and the rarity of ATC are
significant barriers for clinical trials. Cultured cell
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disease and find an effective target for treatment
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Dunyada son bes yila ait biyobenzer ilag ¢galigmalarinin sistematik
degerlendirilmesi ve giktilar

The systematic evaluation of biosimilar medicine studies for the last five years in the
world, and the outcomes

Burak Cem Soner

izmir Demokrasi Universitesi Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Tiirkiye

oz

Amag: Faz 1 calismalar aday ilacin ilk defa insan ile karsilastigi ¢alismalar olmasi nedeni ile
dnemlidir. Ulkemizde yazim tarihi itibari ile 12 adet onayli Faz 1 merkezi bulunmaktadir. Biyoteknolojik
ilaglar tim dlnyada basari gostermelerin yani sira ¢ok ciddi bir tedavi maliyetine neden
olabilmektedirler. Patent koruma slrelerinin sonlanmasi ile biyobenzer ilaglar ayni pazarda yer bularak
hem tedavi maliyetlerinde azalmaya hem de daha fazla kisinin ilaci ulagabilmesine sonug¢ vermektedir.

Gere¢ ve Yontem: Bu yazida 01.01.2017-01.06.2022 yillarinda dinyada biyobenzer ilaclar ile
yapilmis olan Faz 1, Faz 1, Faz 1-2 klinik galigmalarin sistematik degerlendiriimesi yapiimistir. Son 65
aya ait olan bu veriler bagvuru sayilari, ¢galisma sureleri, goénulli sayilari ve saglikh génulli sayilari
acisindan iliskilendirilerek degerlendirilmistir.

Bulgular: 01.01.2017-01.06.2022 tarihleri arasinda toplamda kayitli 87 biyobenzer ¢calismasinda 7746
gonullt ile cgahsilmistir. Bu goéndllilerin 4906’s1 (%76,08) saghkh gondllilerden olusmaktadir.
Tamamlanmis olan g¢alismalarin ortalama suresi 293,2 gln ve bu calismalara ait ortalama goénulli
sayisi 155,6’dir.

Sonug: Sonug olarak, biyobenzer Urinler ile yapilan karsilastirmali Faz 1 ¢calismalar yiksek sayida
saglikh gondlld katihmi gerektirebilen, uzun sureli, her basamaginin detayli olarak planlanmasi
gereken calismalardir. Patent sirelerinin sonlanmasi énimuizdeki dénemde biyobenzer ¢alismalari
icin yeni merkezlerin aranmasi ihtiyacini doguracaktir.

Anahtar Sézcukler: Biyobenzer ilaclar, Faz 1 merkez, klinik arastirmalar.

ABSTRACT

Aim: Phase 1 studies are important because they are the first studies where the candidate drug is
encountered with humans. As of the date of writing, there are 12 approved Phase 1 centers in our
country. Bio-technological drugs are not only successful all over the world, but they can cause a very
serious treatment cost. With the expiration of patent protection periods, biosimilar drugs find a place in
the same market, resulting in both a reduction in treatment costs and more people accessing the drug.
Materials and Methods: In this article, a systematic evaluation of Phase 1, Phase 1, and Phase 1-2
clinical studies conducted with biosimilar drugs in the world between 01.01.2017-01.06.2022 was
studied. These data belonging to the last 65 months were evaluated in terms of the number of
applications, study duration, number of volunteers and the number of healthy volunteers.

Results: Between 01.01.2017 and 01.06.2022, 7746 volunteers were studied in 87 registered
biosimilar studies. 4906 (76.08%) of these volunteers were healthy volunteers. The average duration
of the completed studies is 293.2 days and the average number of volunteers for these studies is
155.6.
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Conclusion: As a result, comparative Phase 1 studies with biosimilar products are long-term studies
that require the participation of a high number of healthy volunteers, and each step must be planned in
detail. The expiration of patent periods will necessitate the search for new centers for biosimilar

studies in the coming period.

Keywords: Biosimilar drugs, Phase 1 center, clinical trials.

AMAC

Klinik ilag arastirmalari; bir veya birden fazla
aragtirma uUrdnundn  klinik, farmakolojik veya
diger farmakodinamik etkilerini ortaya g¢ikarmak

ya da dogrulamak; advers olay veya
reaksiyonlarini tanimlamak; emilim, dagilim,
metabolizma ve atilimini  tespit  etmek;

glvenliligini ve etkililigini arastirmak amaciyla
insanlar Uzerinde vyuratilen calismalar olarak
tanimlanabilir (1). Bir ilacin gelisme surecinde
preklinik arastirmalarda aday ilacin kabul
edilebilir etkinlik ve guvenlilik verileri elde
etmesinden sonra insanlar Uzerindeki etkilerinin
degerlendiriimesi igin faz calismalari
gerceklestiriimektedir. Klinik ilag arastirmalari Faz
1, Faz 2, Faz 3 ve Faz 4 ¢calismalar olarak 4 farkl
tasarima sahip arastirmalar ile yurutilmektedir.
ilk ¢ faz sonrasinda vyeterli kriterlerin
karsilanmasi ile aday ila¢g ruhsat basvurusunda
bulunabilir. Faz 4 klinik arastirmalar ise
ruhsatlandirma  sonrasinda  yapilan  klinik
arastirmalar ifade eder.

Bu faz calismalar igerisinde Faz 1 calismalar

aday ilacin ilk defa insan ile karsilastig
calismalar olmasi nedeni ile ayri bir éneme
sahiptir. Faz 1 arastirmalar guvenlilik ve

organizasyon acisindan klinik  arastirmalar
icerisinde en ¢ok kaynak tiiketen ve kompleks
arastirmalar olarak tanimlanmaktadir. Bunun
nedeni birden ¢ok hastane Unitesini (Klinik
arastirma merkezi, eczane, tibbi farmakoloji vb),
ilag sirketlerini ve klinik arastirma kuruluslarini

iceren, ayni zamanda gonullilerin ¢ok yogun bir
sekilde takibinin gerektigi ¢alismalar olmasidir
(2). Sadece Saglik Bakanligi Turkiye llag ve Tibbi
Cihaz Kurumu (TITCK) tarafindan onayl, acil
mudahale yapilabilmesine elverigli imkanlara ve
standartlara sahip, Bakanlik veya universitelere
bagh olan saghk kurum ve kuruluglarn ve
arastirma-gelistrme merkezlerinde yapilabilir.
Ulkemizde sinirh sayida olan ve oldukga yuksek
éneme sahip Faz 1 merkezlerin
standardizasyonu ve denetimi amaci ile TITCK
tarafindan ilag ve Biyolojik Uriinlerin  Klinik
Arastirmalari Hakkinda  Yonetmelige de
dayanilarak 21.06.2019 tarihinde “Faz 1 Klinik
Arastirma  Merkezleri Hakkinda  Kilavuz”
yayinlanmistir. Bu kilavuzun temel arastirmaci
klinik o6ncesi calismalar ile bilimsel olarak
yeterliligini gostermis olan aday molekdllerin
erken Klinik arastirmalarinin yapiimasi i¢in gerekli
Faz 1 merkezlerin kurulum, devamlilik ve
denetlenebilirligini  saglamaktir. Su an igin
tlkemizde TITCK tarafindan onaylanmis olan 12
adet Faz 1 merkez bulunmaktadir (Tablo-1).

Teknolojinin  farkli alanlarindaki ilerlemelerinin
saglik sektoriine uyarlanmasi ilag hedeflerinin
daha spesifik olarak tanimlanmasina Kkatki
saglamistir. Bunun sonucu olarak ise hedefe
yonelik olarak geligtirilen ve segicilikleri
konvansiyonel ilaglara goére ¢ok daha yiiksek olan
biyoteknolojik ilaglarin gelistiriimesinin  yolunu
acmistir.

Tablo-1. Ulkemizde onaylanmis olan Faz 1 klinik arastirma merkezleri

MERKEZ ADRES
Ankara Sehir Hastanesi Klinik Arastirma Merkezi ANKARA
AR(%(EFAR- Ege UNIVERSITESI ilag Gelistirme ve Farmakokinetik Arastirma- Uygulama [ZMIR
Merkezi

Cam ve Sakura Klinik Arastirma Merkezi ISTANBUL
Dokuz Eyliil Universitesi Faz 1 Klinik Aragtirma Merkezi iZMIR

Ege Universitesi Tip Fakiiltesi Cocuk Hastanesi, Pediatrik Hematoloji Klinigi iZMIR
Erciyes Universitesi Hakan Cetinsaya lyi Klinik Uygulama ve Arastirma Merkezi KAYSERI
Gazi Universitesi Hastanesi Cocuk Metabolizma Hastaliklari Ana Bilim Dal ANKARA
Kog Universitesi Hastanesi Faz 1 Klinik Arastirma Merkezi ISTANBUL
SBU Adana Sehir Egitim ve Arastirma Hastanesi Faz 1 Klinik Arastirma Merkezi ADANA
Saglik Bilimleri Universitesi, Ankara Abdurrahman Yurtaslan Onkoloji Egitim ve Arastirma ANKARA
Hastanesi Faz 1 Merkezi

Saglik Bilimleri Universitesi istanbul Mehmet Akif Ersoy Gégiis Kalp ve Damar Cerrahisi  ISTANBUL
Egitim ve Arastirma Hastanesi

Selguk Universitesi lyi Klinik Uygulamalar ve Arastirma Merkezi KONYA
Yeditepe Universitesi AR-GE ve Analiz Merkezi ISTANBUL

466

Cilt 61 Sayi 3, Eylil 2022/ Volume 61 Issue 3, September 2022



Dunyada en cok ilag tedavisi maliyeti yaratan ve
yuksek satig rakamlarina sahip olan biyolojik
ilaglarin patent koruma surelerinin sona ermesi
ile biyobenzer ilaglar yavas yavas ilag pazarinda
yerini almaktadir. Biyobenzer tibbi Grin tanimi
TITCK tarafindan yayinlanmis olan “Biyobenzer
Tibbi Uriinler Hakkinda Kilavuz” da ruhsath bir
biyolojik referans tibbi Grline ylksek dizeyde
benzerlik gbsteren beseri tibbi Grin olarak
tanimlanmigtir.  Kilavuzda belirtildigi ve tdm
dinyada kabul edildigi Gzere bu Urinun kalite,
guvenlik ve etkinlik agisindan oldukga benzer
olmasi gereklidir (3). Biyobenzerlerin ilag
pazarina girmesi sonrasinda ortaya g¢ikan fiyat
rekabeti tedavi maliyetlerini disturmekte ve belli
durumlarda hastalarin ilag/tedaviye olan erisimini
kolaylastirabilmektedir.

Son yillarda teknolojinin saglik sektdriine daha
fazla dahil olmasi ve tim dinyada biyobenzerler
ile ilgili etkinlik ve guvenlilik anlaminda daha fazla
verinin birikmesi Ulkelerin saglik otoritelerinin de
tecribe kazanmasini saglamistir. Oniimiizdeki
10 yil igerisinde yaklasik olarak 120 orijinal
biyolojik drlGiniin koruma sdrelerinin sonlanacak
olmasi biyobenzer gelistirme ve rekabet igin daha
fazla firsat yaratacaktir (4). Gunimizde
biyobenzer gelistirme slrecinde karsilastirmali
Faz 1 calismalar aday ardndn
degerlendiriimesindeki en énemli basamaklardan
birisi olarak kabul edilebilir. Tim dinyada
biyoteknolojik ilaglarin  koruma  sdrelerinin
tamamlanmasi biyobenzerler Uretimlerini ve Faz
1 merkezlere olan ihtiyacin daha net belirmesini
saglamaktadir.

Bu vyazida 01.01.2017-01.06.2022 yillarinda
dinyada biyobenzer ilaglar ile yapiimis olan Faz
1, Faz 1, Faz 1-2 klinik galismalarin sistematik
degerlendirilmesi yapilmistir

GEREG ve YONTEM

Calismada yaklasik olarak son bes yila ait
clinicaltrials.gov adresine kayit yaptirmis olan
biyobenzer ilag arastirmalari dahil edilmistir.
Arastirmalarin  dahil edilme kriterleri olarak
biyobenzer, mudahaleli arastirmalar, erken Faz
1, Faz 1, Faz 1-2 arastirmalar ve clinicaltrials ilk
kayit tarihinin 01/01/2017-01/06/2022 tarihleri
arasinda olmasi segcilmistir. Diglanma kriterleri
olarak ise hicre tedavileri, tibbi cihaz tedavileri,
basvuru sonrasinda herhangi bir veri girisi
yapilmamis olmasi, destekleyici tarafindan
sonlandiriimasi veya geri c¢ekilmis olmasi ve
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calisma baslangici sonrasinda kayit tarihi olan
arastirmalar dislanmistir.

Son 65 aya ait olan bu veriler basvuru sayilari,
calisma sureleri, gonilli sayillart ve saghkh
gondlli  sayilari  agisindan iliskilendirilerek
degerlendirilmistir.

BULGULAR

Kaynak veri olarak kullanilan clinicaltrials.com
adresine belirtilen kritereler secildiginde toplamda
98 biyolojik ila¢ calismasi kaydina ulasiimigtir. Bu
calismalardan  bir tanesinin  ise  durumu
bilinmemektedir, 4’G sponsor tarafindan geri
cekilmis ve 2 si ise sonlandinimistir. Dért calisma
ise ilk bildirim tarihleri 2017 sonrasi olmasina

ragmen baslangig-bitis tarihleri 2017  yili
oncesinde  belirtiimis  olmasi  nedeni ile
degerlendirme disi  birakilmigtir.  Diger 87

biyobenzer ¢aligmasi tamamlanmis ve devam
etmekte olan galismalardir.

01.01.2017-01.06.2022 tarihleri arasinda
toplamda kayith 87 biyobenzer c¢alismasinda
7746 gondllt ile cahsilmistir. Bu goéndllilerin
4906’s| (%76,08) saghkh goénullilerden
olusmaktadir. Ortalama olarak her bir galismada
89,03 gondlli dahil olmustur. Her bir yil igin
calismalara dahil olan saglikli génulli sayilari ve
toplam génulli sayilarina ait veriler ve oranlari
degerlendirildiginde 2018 yilinda anlamli bi¢cimde
distik olmakla birlikte tim vyillarda Faz 1
biyobenzer ¢alismalarinda siklikla  saglkli
gondlltlerin calismaya dahil edildigi
gorilmektedir (Sekil-1).

Calismalarin ortalama tamamlanma slrelerinin
degerlendirilebilmesi icin 87 secilmis ¢alismadan
“tamamland’” olarak belirtlen 25 c¢alisma
incelenmistir. Bu galismalara ait ortalama strenin
293,2 gun oldugu goéralmustir. Tamamlanmis
olan bu calismalara ait ortalama gonullu sayisi
155,6’ dir. Calismaya katilan goénulli sayisi ile
calisma suresi arasinda yapilmis olan korelasyon
analizi génulli sayisi ile suresi arasinda iligki
degerlendirilmis dUsUk negatif iliski gorulmustir
(Sekil-2).

Bagvuru tarihlerine bakildiginda ise yillar
icerisinde zamanla anlamli bir artis
gorinmemektedir.  Toplamda 87 c¢alisma
basvurusu gerceklesmis olup yillara gore

dagilimlari Sekil-3'de verilmistir. 2022 yili sadece
ilk bes aylik sonuglari icermektedir.
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Sekil-1. 01.01.2017-01.06.2022 tarihleri arasinda kaydolan tim biyobenzer calismalarina ait gonulli sayilari,
saglikli gonillia sayilar ve Saglikli/Hasta gonilli oranlari.
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Sekil-2. Elde edilmis verilerde “tamamlandi” olarak bildiriimis 25 calismanin gonilli sayilar ve tamamlanma
sureleri gun olarak verilmigtir.
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Sekil-3. 01.01.2017-01.06.2022 tarihleri arasinda kaydolan tim biyobenzer ¢alismalari. 2022 yili sadece ilk bes

aylik sonuglari icermektedir.
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TARTISMA

Bu ¢alismada biyobenzer ila¢g adaylarinin Faz 1
calismalarinin gereklilikleri geriye ydnelik olarak
yapilmig kayitlardan incelenerek
degerlendirilmistir. 2020-2025 yillari arasinda
satis rakami 65 milyar USD olan satis rekortmeni
17 biyolojik trlndn patent slreleri sona erecektir
(5). Bunun sonucu biyobenzer ilaglarin da ayni
pazara girebilmesi anlamina gelmektedir. Bu
durum biyobenzerler konusunda tecribeli Faz 1
merkez sayilarina olan ihtiyacin artabilecegini
gOstermektedir. Bagvuru sayilari incelendiginde
Ozellikle 2020 yihndaki azalmanin nedeni olarak
COVID pandemisi olarak gériilebilir. Bu siirecte
biyolojik ilaglara ait belli segmentlerde ¢ok net
disls oldugu ve hatta biyolojik Grin kullanim
rakamlarinda da azalma oldugu gésterilmistir (6).
Faz 1 sayisindaki azalma, ¢alismalarin buyuk bir
kisminin saghk goénulliler ile yuritilmesi nedeni

ile pandemi ddneminde gOndllilerin  riske
edilmemesi icin pek cok galismanin
ertelenmesine baglanabilir.

Biyobenzer ilag adaylarinin onay sUlreci
oncesinde gercgeklestirmeleri gereken Faz 1
calismalar konvansiyonel ilaclar ile

gerceklestirilen Faz 1 galigmalar tasarim, ¢calisma
amaci ve sonlanma parametreleri agisindan ¢ok
anlamh farkliliklar icermektedir. Biyolojik ilaglarin
pek c¢ogunun vyarilanma Omdrlerinin ylUksek
olmasi, gonullilerde ilaca karsi antikor gelisimi,
g¢alismanin uzun sirmesi ve gonullilerin uzun
sureli  tasarlanan  c¢alismaya  baghhgdinin
gerekmesi biyobenzer Faz 1 g¢alismalarinin
yuratilmesindeki zorluklardir.  Bunun yanisira
calisma tasarimi ile ilgili merkezin destek
verilebilmesi; ¢alisma tipi, génulli populasyonu,

Kaynaklar

sonlanma noktalari, tasarimi, guvenlilik
farmakolojisi ile ilgili beklentileri ve takip siresi
gibi  belirli  konularda eksikliklerin  6nine

gecebilmelidir.

Bu calismada oOncelikle biyobenzer Faz 1
calismalarinda saglikli goéndlli ihtiyacinin temel
bir gereklilik oldugu ortaya ¢ikmigtir. Son 65 ay
icerisinde kayitl calismalar incelendiginde toplam
goénullh sayisinin %76,08’sinin saglikh génulliler
oldugu  gorilmektedir. Tum  calismalarda
ortalama gonullu sayisi 89'dur. Sikhkla 15-30
arasi goénullintn dahil edildigi konvansiyonel ilag
Faz 1 galismalarina gére ¢ok daha fazla génalli

sayisi gerektiren c¢alismalar oldugu dikkat
cekmektedir.
Tamamlanmis olan calismalar

degerlendirildiginde ise ortalama stre 293,2 giin
olarak hesaplanmigtir. Calismaya dahil olan
gondlltlerin bu kadar uzun sire galismaya bagh
kalabilmeleri  6nemli  zorluklardan birisidir.
Arastirma merkezlerinin ylksek sayilarda génullu
havuzuna sahip olmalari yaninda ve uzun dénem
takip becerileri galismanin tamamlanabilmesi igin
onemli bir parametre olarak ortaya ¢ikmaktadir.
SONUGC

Sonug¢ olarak, biyobenzer Urunler ile yapilan
karsilastirmali Faz 1 cgalismalar yiksek sayida
saglikli  goénulli  katimi  gerektirebilen, uzun
sureli, her basamaginin  detayh  olarak
planlanmasi  gereken calismalardir. Patent
surelerinin sonlanmasi Onumuzdeki ddnemde
biyobenzer c¢alismalari igin yeni merkezlerin
aranmasi ihtiyacini doguracaktir.

Cikar Gatismasi: Yazarin herhangi bir ¢cikar catismasi
bulunmamaktadir.
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Ust ekstremite yumusak doku defektlerinin serbest flepler ile rekonstriiksiyonu
Reconstruction of upper extremity soft tissue defects with free flaps

Ersin Gur Yigit Ozer Tiftikcioglu

Ege Universitesi Tip Fakiiltesi, Plastik Rekonstriiktif ve Estetik Cerrahi Anabilim Dali, izmir, Tirkiye

oz

Amag: Cesitli etiyolojik nedenler sonucu ortaya ¢ikabilen Ust ekstremite defektlerinin rekonstriksiyonu
icin literatirde pek c¢ok yontem tanimlanmistir. Bu yontemler arasinda lokal veya bdlgesel flepler
oldukga sik kullaniimakta olup ¢odu defekt basarili bir sekilde rekonstrikte edilebilmektedir. Bununla
birlikte bazi buytk ve kompleks defektlerde, teknik olarak daha zor olan serbest flep segenekleri
kacinilmaz olabilmektedir. Calismamizda serbest fleplerle Ust ekstremite rekonstriiksiyonu hakkindaki
tecribelerimizi sunmayi planladik.

Gereg¢ ve Yontem: 2015 - 2021 yillan arasinda 9 hastada (3 Kadin, 6 Erkek) serbest fleplerle st
ekstremite rekonstriiksiyonu uygulandi. Hastalarin yaslari 22-68 arasinda degismekteydi. Serbest flep
tercihlerimiz arasinda 4 hastada anterolateral uyluk flebi, 4 hastada latissimus dorsi serbest flebi ve 1
hastada radial 6n kol serbest flebi yer almaktaydi. Hastalarin defektleri; 3 hastada el dorsumu, 1
hastada amputasyon gudigu, 2 hastada 6n kol ile birlikte el dorsumu ve 3 hastada 6n kol ile birlikte
dirsekte bulunmaktaydi.

Bulgular: Butin hastalarda alici arter olarak radial arter segildi. Alici ven olarak, radial arterin
konkomitan veni veya ylzeyel vendz sistem kullanildi. 6 hastada ug-uca, 3 hastada ug-yan anastomoz
yapildi.1 hastada arteriyel tromboz ve 1 hastada vendz tromboz gdzlendi. Vaskuler komplikasyon
goriilen bu hastalarda serbest latissimus dorsi flebi tercih edilmisti. iki hasta da erken dénem kurtarma
cerrahisine alinarak anastomoz hatlari yenilendi ve flepler kurtarildi. Diger hastalarda ek komplikasyon
izlenmedi. Klinik serimizde flep kaybi yagsanmadi.

Sonug: Uygun vakalarda, Ust ekstremite yumusak doku rekonstriksiyonlari icin serbest flepler
guvenle kullanilabilir. Teknik deneyim gerektirmekle beraber, minimal dondér saha problemleri
nedeniyle perforatdr tabanli serbest fleplerin oldukga avantajli oldugu ve uygun hastalarda ilk yéntem
olarak guvenle segilebilecedi kanaatindeyiz.

Anahtar Sozciikler: Serbest doku flepleri, Gst ekstremite, mikrocerrahi.

ABSTRACT

Aim: Many methods have been described in the literature for the reconstruction of upper extremity
defects that may occur as a result of various etiological reasons. Among these methods, local or
regional flaps are used quite frequently, and most defects can be successfully reconstructed.
However, in some large and complex defects, technically more difficult free flap options may be
unavoidable. In our study, we present our experience on upper extremity reconstruction with free flaps.
Materials and Methods: Between 2015 and 2021, 9 patients (3 Female, 6 Male) underwent upper
extremity reconstructions with free flaps. The ages of the patients ranged from 22 to 68 years. Our free
flap choices included anterolateral thigh flap in 4 patients, latissimus dorsi free flap in 4 patients, and
radial forearm free flap in 1 patient. Defects of patients were including dorsum of the hand in 3
patients, an amputation stump in 1 patient, the dorsum of the hand with the forearm in 2 patients, and
the elbow with the forearm in 3 patients.
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Results: The radial artery was chosen as the recipient artery in all patients. The concomitant vein of
the radial artery or the superficial venous system was used as the recipient vein. End-to-end
anastomosis was performed in 6 patients and end-to-side anastomosis was performed in 3 patients.
Arterial thrombosis was observed in 1 patient and venous thrombosis was observed in 1 patient. All
vascular complications occurred in reconstructions with latissimus dorsi free flaps. Both patients were
taken to early salvage surgery, the anastomoses were renewed and the flaps were salvaged. No
additional complications were observed in other patients. There was no flap loss in our clinical series.

Conclusion: Free flaps can be used safely for upper extremity soft tissue reconstructions in
appropriate cases. Although it requires technical experience, we believe that perforator-based free
flaps are quite advantageous due to minimal donor site problems and can be safely chosen as the first

method in suitable patients.

Keywords: Free tissue flap, Upper limb, microsurgery.

GiRiS

El ve st ekstremite glnlik rutin islerin yerine
getirimesinde insan hayatinda ¢ok 6nemli bir
yere sahipti. Ust ekstremite defektleri; is
kazalar, trafik kazalari, atesli silah yaralanmalari

ve vyaniklar gibi ylUksek enerjili travmalar
sonucunda veya timoér eksizyonu ve enfeksiyon
nedenli doku kaybi seklinde meydana
gelebilmektedir (1). Bu defektler nedeniyle

nérovaskuler yapilar, tendonlar ve kemikler gibi
fonksiyon icin 6nemli vital yapilar acgiga
cikabilmekte ve ek olarak yaralanmanin daha
agir gelistigi durumlar, uzuv amputasyonlari ile
sonuglanabilmektedir (2, 3). Ust ekstremitenin
kompleks anatomik yapisi nedeni ile; uygun
tedavinin basarilamadigi veya bu tedavinin
gecikmesi nedeniyle erken rehabilitasyonun
mimkian olmadigi durumlar kalici fonksiyonel
kisithliklara yol agabilmektedir (4). ideal bir
rekonstriksiyonda; parmaklarin, ellerin ve Ust
ekstremitenin fonksiyonlari mimkin oldugunca
korunurken estetik olarak da gizel bir gérinim
saglanmalidir (5).

Noérovaskiler yapilar, tendon ve kemikler gibi
vital yapilarin agikta olmadigi ve yara yataginin
uygun oldugu defektlerde deri  greftleri
rekonstriksiyon amacl kullanilabilen hizli ve
basit bir yontemdir (6). Ayrica uygun debridman
ve nekrotik dokularin uzaklastiriimasi sonrasi
vakum yardiml kapama cihazlari yara yatagini
hazirlamak ve granilasyon dokusu gelismesini
hizlandirmak igin deri greftleri Oncesinde
kullanilabilmektedir. Fakat bu tedavi ydntemleri
uzun sureli hastanede yatislara, rekonstriiksiyon
zamaninin uzamasina, Yylksek maliyetlere ve
hastalarin rehabilitasyona baglama sirelerinin
gecikmesine neden olabilmektedir (6).

Bir yaralanma sonrasi yukarida sayilan anatomik
yapilarin agida c¢iktigi durumlarda, bu yapilarin
canlihgini  ve dolayisi ile fonksiyonlarini
surdurebilmeleri igin, Gzerlerinin canh bir doku ile
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kapatiimasi sarttir. Vaskuler anatominin yeterli
olmasi nedeniyle Ust ekstremite defektlerinin
¢ogunda rekonstriksiyon amagli gesitli rejyonel,
pediktlli ve perforator flepler basar ile
kullanilabilmektedir (5, 7). Bu lokal ve bdlgesel
flepler; cesitliligi ve rekonstriksiyon igin uzak
donér bolgelere gereksinim birakmamasi gibi
nedenlerle oldukga sik kullanilmaktadir. Bununla
birlikte; bu flepler genellikle kiglik ve orta
boyutlardaki defektlerde tercih edilirken, lokal
dokularin hasar gordigu veya genis ve kompozit
defektlerde kullanimi sinirli kalabilmektedir (4).
Bu tlr durumlarda rekonstriksiyon igin uzak
donér bodlgelerden ihtiyaca uygun dokularin
serbest flepler seklinde transfer edilmesi ihtiyaci
dogar. Teknik olarak daha zor olan ve
mikrocerrahi gerektiren bu yontemler, daha nadir
olmakla birlikte, gerektiginde ilk ve tek secenek
olarak karsimiza g¢ikabilmektedir. Yeterli dokuya

sahip olmasi, glvenilir fonksiyonel iyilesme
saglamasi, estetik agidan iyi  sonuglar
verebilmesi, defekt icin en ideal dokunun

alinabilmesine imkan tanimasi serbest fleplerin
gbze carpan avantajlari arasindadir.

Klinigimizde el ve Ust ekstremite travmalarinin
tedavileri sik yapilmakta olup, bu bdlgelerin
defektlerinde siklikla bolgesel ve lokal flepler
tercih edilmektedir. Daha nadir olmakla birlikte,
kompleks yumusak doku defektlerinde veya lokal
flep kullaniminin mimkdn olmadigi durumlarda
serbest flepler rekonstriksiyon algoritmamiz
icerisinde  bulunmaktadir.  Calismada;  Ust
ekstremite yumusak doku rekonstriksiyonlarinda
serbest flepler ile yumusak doku
rekonstriksiyonu tecriibelerimiz sunulmaktadir.

GEREG ve YONTEM

Calismaya 2015-2021 yillari arasinda mevcut Ust
ekstremite yumusak doku defekti serbest flepler
ile rekonstrikte edilen 3’0 kadin ve 6’si erkek
olmak Uzere toplam 9 hasta dahil edildi. Deri
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greftleri, lokal ve bodlgesel flepler ile yumusak
doku rekonstriksiyonu yapilan hastalar
calismaya dahil edilmedi. Hastalarin yas aralig
22-68 arasinda degismekteydi. Hastalarin
etiyolojileri incelendiginde; 1 hastanin sag elinde
patlama sonucunda bilek seviyesinden gelisen
amputasyon yer almaktaydi. 1 hastanin
etiyolojisinde meme kanseri sonrasi, adjuvan
kemoterapi tedavisi sirasinda ilag
ekstravazasyonu sonucu sol el dorsumunda
gelisen defekt yer almaktaydi. 2 hastada ciddi
enfeksiyon nedeniyle buylk yumusak doku
defekti bulunmaktaydi. 5 hastada etiyolojik neden
travma idi. Defekt alanlari; 3 hastada el dorsumu,
1 hastada amputasyon gudagu, 2 hastada 6n kol
ile birlikte el dorsumu ve 3 hastada 6n kol ile
birlikte dirsekten olugsmaktaydi. Tercih edilen
serbest flepler arasinda; 1 hastada serbest radial
6n kol flebi, 4 hastada anterolateral uyluk (ALT)
flebi ve 4 hastada serbest latissimus dorsi flebi
yer almaktaydi. Hastalarin operasyon sonrasi
erken donem flep takipleri renk, kapiller dolum ve
sicakhktan olugan Klinik muayene ile yapildi.
Komplikasyon gelisen hastalarda erken dénem
kurtarma cerrahisi uygulandi.

BULGULAR

Radial arter tum hastalarda alici arter olarak
secildi. 6 hastada ug-uca, 3 hastada ug¢ - yan
anastomoz yapildi. Ven anastomozu igin ise 5
hastada radial arterin konkomitan veni, 4 hastada
ise sefalik ven ve superfisiyal vendz sistem
kullanildi. Serbest flep ile Ust ekstremite
rekonstriksiyonu uygulanan 9 olguda; erken
post-operatif donemde 1 hastada arteriyel
tromboz ve 1 hastada ventz tromboz goéruldu.
Vaskuler komplikasyon goérilen bu hastalarda
serbest latissimus dorsi flebi tercih edilmisti. Her
iki hastada da acil kurtarma cerrahi uygulanarak
anastomozlar yenilendi ve flepler kurtarildi. Diger
hastalarda herhangi bir vaskuler komplikasyon
izlenmedi. Hasta serimizde flep kaybi
g6zlenmedi. Hastalarin uzun dénem izlemlerinde
herhangi bir ek komplikasyon yasanmadi.

Vaka Ornekleri

Vaka 1. 68 yas erkek hasta, sag st ekstremitede
gelisen travma sonrasi merkezimize ydnlendirildi.
Ampute parganin olay yerinde pargalanmis ve
hasta ile birlikte transfer edilememis olmasi
nedeniyle replantasyon denenemedi. Hastanin
amputasyon  gudugua, uzuv daha fazla
kisaltilmadan ALT flebi ile rekonstrikte edildi
(Sekil-1).
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Vaka 2. 32 yas kadin hasta, meme kanseri
nedeniyle adjuvan tedavi sirasinda kemoterapotik
ajan ekstravazasyonu sonucu gelisen, sol el
dorsumunda doku nekrozu ve enfeksiyon
nedeniyle basvurdu. Uygun debridman sonrasi
sol el dorsumunda tendonlarin acikta kalmasi
nedeniyle flep ile rekonstriksiyon planlandi.
Hastanin ayni taraf aksiller diseksiyon dykusu ve
ekstremitede lenfédem gelisme riski nedeniyle,
daha kolay uygulanabilir olmasina ragmen ekstra
cerrahi ve skar ile sonuglanacagi icin bdlgesel
flepler tercih edilmedi. Bunun yerine karsi 6n
koldan, defekte uygun incelikte radial 6n kol
serbest flebi ile rekonstriiksiyon yapildi (Sekil-2).

Vaka 3. 64 yas erkek hastada sol st
ekstremitede gelisen ciddi enfeksiyon nedeniyle
dis merkezce debridman vyapiimig ve hem
ekstensor hem de fleksor tendonlarin agikta
kalmasi nedeniyle tarafimiza yonlendirildi. Uygun
pansumanin ardindan hem fleksér yiz hem de
ekstensér ylzdeki tendonlarin  kapatiimasi

amaciyla ALT flebi ile rekonstriksiyon yapildi

(Sekil-3).

Sekil-1. Sag elde patlama sonucu bilek seviyesinden
amputasyon. Ameliyat Oncesi goérunti (A).
Yumusak doku rekonstriksiyonu amaciyla
kaldinlan ALT flebi (B). Ameliyat sonrasi 3.
Hafta goruntusu (C).

A

Sekil-2. Kemoterapotik ilag ekstravazasyonu sonucu
sol el dorsumunda gelisen enfektif ve nekrotik
doku . Ameliyat dncesi goérinti (A). Yumusak

doku rekonstriksiyonu amaciyla kaldirilan
kargi tarafli serbest radial 6n kol flebi, ven
anastomozu igin sefalik ven flebe dahil edildi
(B). Ameliyat sonrasi 1. Ay gérlntisu (C).
Donér sahanin iyilesme sonrasi 1. Ay
gOruntlsi (D).
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Sekil-3. Sol Ust ekstremitede ciddi enfeksiydoz ve
nekrotik dokularin debridmani sonrasi 6n kol
volar yuz ve el dorsumunda tendonlarin
acikta kaldigi yumusak doku defekti. Ameliyat
Oncesi gorinti (A, B). Yumusak doku
rekonstriiksiyonu amaciyla kaldinlan ALT
flebi (C). ALT flebinin defekte inset edilmesi
ve grandle alanlarin deri grefti ile
kapatiimasinin ardindan ameliyat sonrasi
erken dénem gorinti (D). Ameliyat sonrasi 2.
Ay goérintu (E, F).

TARTISMA
Mikrocerrahi alanindaki gelismelerle birlikte
serbest flep cerrahisindeki teknik zorluklar

asilmis ve barindirdiklari avantajlari nedeniyle bu
flepler vicutta meydana gelen birgok defekt igin
one c¢ikan tedavi secgeneklerinden biri haline
gelmistir (6, 8). Serbest fleplerin en buydk
avantajlari arasinda yeterli doku 6rtisinin
saglanmasinin yaninda erken mobilizasyona izin
vererek fonksiyonelligin bir an &nce geri
kazanilmasi yer almaktadir (8). Dondér alan
morbiditelerinin minimal olmasi, yeterli incelikte
fleplerin tercih edilebilmesi ve estetik agindan
Ustlin sonuglarin elde edilmesi serbest fleplerin
diger 6nemli avantajlar arasinda bulunmaktadir
(4). Ayrica parmaklarda meydana gelen bazi
kiglUk defektlerde, pedikulll fleplerin donér alan
morbiditeleri ve yiksek hacimlerinden dolayi
fonksiyonel sinirliliklar yaratabilmeleri nedeniyle
serbest flep kullanimi ideal tedavi secenegi
olarak kabul edilmektedir (5). Literatirde Ust
ekstremite rekonstriksiyonu igin anterolateral
uyluk flebi, latissimus dorsi flebi, rektus
abdominis flebi gibi birgok farkli segenek
tanimlanmigs ve basari ile kullanilabildigi
belirtilmistir (9).

Anterolateral uyluk flebinin; uzun vaskiler
pedikill, yeterli hacim saglamasi, donér saha
morbiditesinin  minimal olmasi ve uygun
hastalarda yeterli incelikte kaldirilabilmesi gibi

avantajlari  mevcuttur  (10). Ayrica uygun
perforatdrlerin ~ varhiginda  kimerik  dizayn
edilebilmesi kompleks ve farkh bolgelerdeki
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defektlerin rekonstriksiyonu igin énemli bir
avantaj saglamaktadir (10). Pek c¢ok avantaji
nedeni ile, literatirde ALT flebinin en sik
kullanilan serbest fleplerin basinda geldigi
bildirilmistir (9). Klinik serimizde 4 hastada ALT
flebi ile Ust ekstremite rekonstriksiyonu
uyguladik. Tecribelerimiz literatur ile uyumlu olup
herhangi bir kontraendikasyon bulunmadigi
takdirde ust ekstremite defektlerinin
rekonstruksiyonunda serbest flep gereksiniminde
ilk tercihin ALT flebi olmasi gerektigini
distnmekteyiz. Bununla birlikte &zellikle kilolu
hastalarda ALT flebi her zaman istenilen incelikte
olmayabilmektedir. Ozellikle el dorsumu gibi ince
derinin bulundugu yerlerde bu durum daha blyik
onem tasimaktadir. ALT flebinin istenilen incelikte
olmadigi durumlarda radial 6n kol flebi bir diger
Onemli segenek olmaktadir. Eli besleyen major
damarlardan birinin sakrifiye edilmesi ve dondr
saha problemleri gdrulebilmekle birlikte, uygun
vakalarda avantajlari g6z 6nine alindiginda,
faydali bir flep secenegi oldugunu
distnmekteyiz. Yukaridaki bahsedilen durum
nedeniyle 1 hastada rekonstriktif secenek olarak
serbest radial 6n kol flebini kullandik.

Latissimus dorsi flebinin; ylksek hacimde doku
saglamasi, anatomisinin gavenilir olmasi, pedikdl
uzunlugunun yeterli olmasi ve perforator
diseksiyonu gerektirmemesi gibi avantajlari
mevcuttur (11). Bununla birlikte bazi yazarlar 6lu
bosluklarin doldurulmasi gerektidinde, ayrica
enfeksiyon durumlarinin varliginda latissimus
dorsi gibi kas fleplerinin tercih edilmesi gerektigini
savunmaktadir (12). Ayrica latissimus dorsi gibi
kas flepleri onkolojik rezeksiyonlar sonrasi veya
ciddi travmatik ve iskemik nedenlerle meydana

gelen ciddi kas harabiyetlerinin varliginda
fonksiyonel  kas transferi amaciyla da
kullanilabilmektedir (13). Tim bu sebepler

latissimus dorsi serbest flebini Ust ekstremite
rekonstriksiyonlarinda sik tercih edilen fleplerden
birisi haline getirmistir (9). Bununla birlikte blyuk

bir kasin sakrifiye edilmesi, donér alan
komplikasyonlarinin  yiksek olabilmesi, bazi
hastalarda operasyon esnasinda pozisyon

degisikligi gerektirmesi ve bazi defektler igin
yuksek hacimli  kitle  olusturabilmesi  gibi
dezavantajlari da mevcuttur (10). Klinik serimizde
4 hastada latissimus dorsi serbest flebi ile Ust
ekstremite rekonstriksiyonu uyguladik.
Tecrubelerimize gore o6zellikle ylksek hacimli
dokularin gerektigi, deriyle birlikte kas defektinin
de bulundugu ve enfeksiyon riskinin yiksek
oldugu hastalarda latissimus dorsi serbest flebi
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guvenli bir sekilde tercih edilebilecek bir alternatif
olarak elimizde bulunmaktadir.

On kolda radial ve ulnar arterler ekstremitenin
ana vaskuler kaynaklarini olusturmaktadir. Bu
vaskiler vyapilar perfizyon acgisindan esit
dominansa sahip olabilmekle birlikte, bazi
hastalarda biri digerinden daha gugli akim
sag@layabilmektedir. Bununla birlikte; radial arterin
anatomik olarak o6zellikle distalde daha ylzeyel
seyretmesi, diseksiyon ve ulasilabilirlik agisindan
avantaj saglamaktadir. Radial arterin alici olarak
kullaniilmasinin karari, operasyon sirasinda gegici
klempler ile radial arterin akiminin kesilmesinin
ardindan el dolagsiminin kontrol edilmesi ile
verildi. 3 hastada bu manevra ile dolagsimda
zayiflik saptanmasi neticesinde, radial arter
sakrifiye edilmeden ug- yan anastomozlar
gerceklestirildi. Alici ven olarak radial arterin
konkomitan venleri ¢odu kez yeterli c¢apta
bulunmakla beraber, bazi durumlarda cap farki
nedeniyle ylzeyel sistem venleri kullanildi.
Sefalik venin radial artere komsu bir sekildeki
anatomik seyri ve gerektiginde alici ven olarak
kullanilabilmesi, alici saha igin radial tarafin
kullaniimasinin bir bagka avantaji oldugunu
dislinmekteyiz.

Serbest flepler mikrocerrahi teknik ile damar
anastomozu gerektirdigi igin ‘Ya hep ya hi¢’
kuralina uyarlar. Pedikilli veya bodlgesel
fleplerde goérilebilen parsiyel kayiplar, serbest
fleplerde genellikle dokunun tamamen yasamasi

Kaynaklar

veya kaybi seklinde sonuglanmaktadir. Bu
nedenle anastomoz tikanmasina bagh flep
kaybinin dnlenmesi acgisindan flebin 6zellikle ilk
iki gin yakin takibi énemlidir. Klinigimizde, yara
yeri komplikasyonlari olmadidi surece, serbest
flepler yaklasik 5-7 gun takip edilmektedir. Yakin
klinik takip ile dolagim problemi yasayan flepler
acilen tekrar opere edimeli ve tikanmig
anastomozlar yenilenmelidir. Serimizde serbest
latissimus dorsi flebi ile Ust ekstremite
rekonstriksiyonu uyguladigimiz  iki hastada
vaskuler tromboz gelismig, yakin Kklinik takip
sonucu hastalar hemen operasyona alinmis ve
anastomozlar yenilenmistir. Bu sekilde flep kaybi
yagsanmamisgtir.

SONUG

Mikrocerrahi alanindaki artan tecribeler ve
gelismeler ile birlikte serbest fleplerin glvenilirligi
ve uygulanabilirligi birgok boélgenin
rekonstriksiyonunda oldugu gibi Ust ekstremite
rekonstruksiyonunda da hizli  bir  sekilde
ilerlemistir. Teknigin gelismesiyle birlikte, ALT
flebi gibi minimal dondér saha morbiditeli
perforator fleplerin kullaniimasi, latissimus dorsi
veya radial 6n kol gibi eskiden oldukga sik
kullanilan flep segeneklerinin yerini almaktadir.

Cikar catismasi: Yazarlar ¢gikar gatismasi beyan
etmemektedirler.
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Work-related factors affecting the thyroid hormone levels among workers in
different sectors

Farkli sektorlerde calisanlarda tiroit hormon duizeylerini etkileyen igle

ilgili faktérler

Seher Kurtul Meral Tiirk?

! University of Health Sciences, Bozyaka Training and Research Hospital, Department of Occupational
Disease, Izmir, Turkiye

2 Ege University Medical Faculty, Department of Occupational Disease, Izmir, Turkiye

ABSTRACT
Aim: This study purposed to evaluate thyroid hormone levels and work-related factors in workers.

Materials and Methods: This retrospective study was perfomed at 475 workers who applied to the
outpatient clinic of occupational diseases between November 2015-February 2020. Sociodemographic
variables, work-related factors and laboratory records were retrospectively evaluated. Student’s t-test
was performed to compare mean values. Multiple linear regression analysis was used, including
independent variables that were found to be statistically significantly related in binary analysis of
thyroid-stimulating hormone (TSH) value.

Results: Of the 475 participants, 433 (91.2%) were male and 173 (36.4%) worked night shifts, 293
(61.7%) were exposed to silica dust, 23 (4.8%) to plastic fumes, and 80 (16.8%) to solvent. Study
participants who were over 40 years of age, night shift workers, and workers with exposure to silica
dust had significantly lower TSH values (p=0.026, p=0.023, p=0.002, respectively); male workers,
workers under 40 years of age, and workers with body mass index (BMI) <25 had significantly higher
free T4 levels (p=0.017, p=0.042, p=0.026, respectively). In the regression analysis, it was observed
that there was a significant relationship BMI, silica dust exposure, night shift work and low TSH level
(p=0.033, p=0.028, p=0.045).

Conclusion: It was found that night shift work and exposure to silica dust were associated with
decreased TSH levels in workers. Silica dust exposure and night shift work are among the preventable
risk factors. For this reason, the workplace environment should be reorganized, periodic health
examinations should be carried out, and workers should be ensured to comply with occupational
health and safety rules.

Keywords: Thyroid hormones, silica, workplace.
0z

Amag: Meslek hastaliklari poliklinigine bagvuranlarda tiroid hormon dlizeyleri ile igle iligkili faktérierin
degerlendiriimesi amaglanmisgtir.

Corresponding author: Seher Kurtul

University of Health Sciences, Bozyaka Training and
Research Hospital, Department of Occupational
Disease, Izmir, Turkiye

E-mail: seherkurtul79@gmail.com
Application date: 29.03.2022 Accepted: 18.07.2022

476


https://orcid.org/0000-0003-1287-4373
https://orcid.org/0000-0002-1288-7097
https://orcid.org/0000-0003-1287-4373
https://orcid.org/0000-0002-1288-7097
https://orcid.org/0000-0003-1287-4373
https://orcid.org/0000-0002-1288-7097

Gerec ve Yéntem: Calismaya (niversite hastanesi meslek hastaliklari poliklinigine Kasim 2015-
Subat 2020 tarihleri arasinda bagvuran 475 c¢alisan dahil edildi. Calisanlarin verilerine; meslek
hastaliklari poliklinik muayene formlari ve laboratuvar kayitlari retrospektif olarak incelenerek ulasildi.
Ortalama degerleri karsilastirmak igin Student t testi kullanildi. ikili analizlerde tiroid stimulan hormon
(TSH) degeri ile istatiksel olarak anlamli iligkili saptanan bagimsiz degiskenler igin ¢oklu lineer
regresyon analizi yapildi.

Bulgular: 475 caliganin 433'0 (%91,2) erkek ve 173'l (%36,4) gece vardiyasinda c¢alisiyordu.
Isyerinde 293'ii (%61,7) silika tozuna, 23'i (%4,8) plastik dumana ve 80'i (%16,8) solvente maruz
kaldigini ifade etti. 40 yas lzeri olanlarda (p=0.026), gece vardiyali ¢alisanlarda (p=0.023), silika
tozuna maruz kalanlarda (p=0.002) daha diiglik TSH degerleri; erkek ¢aligsanlarda (p=0.017), 40 yas
alti olanlarda (p=0.042), viicut kitle indeksi (VKI) 25'den kiigiik olanlarda (p=0.026) serbest T4
diizeyleri daha yiiksek olarak bulundu. Regresyon analizinde VKIi, silika tozu maruziyeti, gece
vardiyasi c¢alismasi ile azalmig TSH diizeyi arasinda anlaml bir iliski oldugu gérildii (sirasiyla
p=0.033, p=0.028, p=0.045).

Sonug: Meslek hastaliklari poliklinigine basvuran calisanlarda gece vardiyali ¢calisma ve silika tozuna
maruziyetin azalmig TSH seviyeleri ile iliskili oldugu bulundu. Silika tozu maruziyeti ve gece vardiyali
calisma O&nlenebilir risk faktérieri arasinda yer almaktadir. Bu nedenle calisma ortami yeniden
diizenlenmeli, periyodik saglik muayeneleri yapilmali, ¢alisanlarin is sagligi ve givenligi kurallarina
uymalari saglanmalidir.

Anahtar Sézciikler: Tiroid hormonlari, silika, igyeri.

INTRODUCTION

Thyroid hormones are the regulators of the
organism and play a significant role in the
maintenance of normal physiological processes.
The thyroid hormones thyroxine (T4) and
triiodothyronine (T3) are released by the thyroid
gland. The synthesis and excretion of thyroid
hormone are organized by thyroid-stimulating
hormone (TSH) produced from the anterior
pituitary gland, while the production and secretion
of TSH are regulated by hypothalamic
thyrotropin-releasing hormone (TRH). Genetic
factors are responsible for up to 65% of
interpersonal diversity in TSH and thyroid
hormone levels, however several other factors
can also affect thyroid function. These factors
include demographic determinants (age and
gender), internal determinants (microbiota,
stress), drug use, and various environmental
factors (1). TSH release demonstrates a daily
rhythm according to the sleep-wake cycle and
sleeping schedule. Today, due to the increasing
competitive economic environment, globalization,
and the increasing demand for labor, a necessity
for 24-hour work has arisen, and the emergence
of shift work systems (2). Night shifts, which
comprises a portion of shift work, causes mainly
physiological, psychological, and sociologic
problems in workers. The circadian rhythm, which
controls the daily sleep-wake cycle in the human

Volume 61 Issue 3, September 2022 / Cilt 61 Say! 3, Eyliil 2022

body, is controlled by the biological clock set
according to the 24-hour period. Numerous
studies have shown that TSH secretion has a
circadian rhythm and also effects the secretion of
free T4 (fT4) (3). A slow increase in plasma TSH
levels is observed in the evening hours, which
peaks at the start of sleep, decreases during
sleep, and stays at low levels during the day;
disruption of this cycle is a significant problem in
night shift workers (4). Several literatures have
shown that night shift work may induce illnesses
such as cardiovascular diseases, sleep
disorders, peptic ulcer, and breast cancer in
women (5). The effect of night shift work on
health is believed to be primary related to its
interaction with circadian rhythms. Light exposure
and sleep deprivation during the night are
thought to disrupt this physiological rhythm.

Occupational exposure to silica dust has been
strongly associated with autoimmune diseases.
Workers exposed to silica dust were shown to
have significantly higher mean serum T3, free T3
(fT3) and fT4, and lower mean T4 levels than
controls, and a strong association was found
between exposure time and thyroid hormone
levels (6).

Endocrine  disrupting chemicals such as
bisphenol A, polybrominated diphenyl ethers and
phthalates are generally used for plastic
additives. The detrimental effects of these
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substances on thyroid physiology and thyroid
hormone metabolism have been demonstrated in
both experimental and clinical studies (7).
Furthermore, the effects of industrial solvents on
adrenal, thyroid, and parathyroid glands have
been shown in studies conducted in humans and
experimental animals. In animal experiments,
inhalation of methanol, toluene, and mixtures of
both were observed to cause mild and rarely
moderate shrinkage in thyroid follicles in females,
while thyroid follicular cell hyperplasia was
observed after exposure to ethyl benzene (8, 9).

Work-related factors can affect with the
hypothalamic pituitary thyroid axis at various
levels and through different mechanisms of
action (10). There are a few number of literatures
investigating the influence of work-related factors
on thyroid hormone levels in several countries.
This study purposed to assess the relationship
between thyroid hormone levels and
sociodemographic variables and work-related
factors in workers.

MATERIALS and METHODS
Study procedure

In this cross-sectional study, a study sample of
566 workers who applied to the outpatient clinic
of occupational diseases of a university hospital
between November 2015-February 2020 was
included. No sample selection was made in the
study. Among the study participants, 91
individuals with a diagnosis of any thyroid
disorder before starting employment, diabetes,
liver disease, kidney failure, heart failure,
coagulopathy, and other severe chronic
diseases, and chronic drug use were excluded
from the study. Workers who do not have the
specified chronic diseases and who have a total
of at least one year of work were included in the
study. This study was confirmed by the ethics
committee of Ege University Medical Faculty
(2020, No: 20-12T/37).

Data collection

Study data were collected from outpatient clinic
examination forms and laboratory records and
retrospectively examined. Sociodemographic
variables of the workers consisted of gender,
age, education status, body mass index (BMI),
smoking and alcohol consumption; work-related
factors included sector, employment status,
history of night shift work, exposure to silica dust,
plastic fume exposure, solvent exposure, total
years of night shift work, and total years of silica
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dust exposure. Venous blood samples were
taken from all applicants (8 hours fasting) and
thyroid hormone analyzes were performed using
enzymatic methods (Roche  Diagnostics,
Mannheim, Germany). Normal ranges measured
in venous blood were considered 0.27—-4.2 mIU/L
for TSH and 0.89-1.76 ng/dL for fT4. Participants
were questioned in regards to smoking and
alcohol consumption in the last six-month period.
Those who break smoking more than six months
ago and never smoked were considered as the
non-smoker group. Participants who worked
regular night shifts in the last year or longer were
considered regular night shift workers. In
addition, participants who were exposed to silica
dust, plastic fumes, and solvent in the last year in
workplace according to detailed work history
were considered exposed workers.

Statistical analysis

Measurement variables were written as mean +
standard deviation (SD), median (min-max)
values, while categorical data were written in
number-% tables. Student’s t-test was performed
to compare mean values between two groups.
Multiple  linear regression analysis was
performed, including independent variables that
were found to be statistically significantly related
in binary analysis of TSH value. In the regression
analysis, the enter method was used, in which
each variable was added to the model at the
same time. Models were created in the direction
of hypotheses according to variable groups.
SPSS 22.0 was used for the analysis of all data.
The value of p<0.05 was accepted statistically
significant.

RESULTS

Among the 475 workers from different sectors
who applied to the outpatient clinic, 433 (91.2%)
were male. The socio-demographic variables of
the workers and their work-related factors are
shown in (Table-1).

When the demographic variables and work-
related factors of the workers were assessed in
terms of mean TSH levels, workers who were
over 40 years of age, night shift workers, and

workers with exposure to silica dust had
significantly lower TSH values (p=0.026,
p=0.023, p=0.002, respectively). When

demographic and work-related factors were
evaluated in terms of mean fT4 levels, male
workers, workers under 40 years of age, and
workers with BMI <25 had significantly higher fT4
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levels (p=0.017, p=0.042, p=0.026, respectively)
(Table-2).

The results of the multiple linear regression
analysis, in which the independent variables
found to be statistically significantly related in the
binary analyzes of the TSH value in the
participants were included, are presented in
Table-3 with two different models. In the

regression analysis, it was found that there was a
strong relationship between BMI, silica dust
exposure, night shift work and low TSH level
(p=0.033, p=0.028, p=0.045 respectively).
According to the R? values, it was found that
night shift work and silica dust exposure
explained 2.5% of the low TSH.

Table-1. Distribution of sociodemographic and work-related factors.

Parameter

Gender (n,%)

Male 433 (91.2)
Female 42 (8.8)
Age (n,%)

<40 years 269 (56.6)
>40 years 206 (43.4)
Education Level (n,%)

Primary 264 (55.6)
Middle 164 (34.5)
University 47 (9.9)
BMI (n,%)

<25 141 (29.7)
225 334 (70.3)
Smoking (n,%)

Yes 350 (73.7)
No 175 (26.3)
Alcohol Use (n,%)

Yes 77 (16.2)
No 398 (83.8)
Sector (n,%)

Agriculture 29 (6.1)
Industry 349 (73.5)
Service 97 (20.4)
Employment Status (n,%)

Blue collar 412 (86.7)
White collar 63 (13.3)
Night Shift Work (n,%)

Yes 173 (36.4)
No 302 (63.6)
Silica Dust Exposure (n,%)

Yes 293 (61.7)
No 182 (38.3)
Plastic Fumes Exposure (n,%)

Yes 23 (4.8)
No 452 (95.2)
Solvent Exposure (n,%)

Yes 80 (16.8)
No 395 (83.2)
Total years of night shift work years, Median(min-max) 10.00 (1-27)
Total years of exposure to silica dust years, Median(min-max) 9 (1-28)

BMI: Body mass index.
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Table-2. Comparison of demographic and work-related factors according to serum TSH and T4 levels.

Parameter TSH fT4

(MUI/mL) (ng/dL)

(meantSD) P value (meantSD) P value
Gender
Male 1.62+0.81 0.431 1.23+0.16 0.017
Female 1.72+0.80 1.16+0.16
Age
<40 years 1.70£0.87 0.026 1.24£0.16 0.042
>40 years 1.53£0.72 1.20£0.16
Education level
Primary 1.67+0.91 0.123 1.22+0.17 0.468
Middle school 1.53+0.59 1.23+0.15
University 1.76+0.91 1.25+0.18
BMI
<25 1.56+0.79 0.214 1.25£0.17 0.026
225 1.66+0.82 1.21£016
Smoking
Yes 1.62+0.80 0.675 1.2310.84 0.445
No 1.65+0.84 1.21£0.18
Alcohol use
Yes 1.55+0.70 0.301 1.22+0.17 0.663
No 1.64+0.83 1.23+0.16
Sector
Agriculture 1.71£0.94 0.606 1.26+0.17 0.475
Industry 1.60+0.81 1.22+0.16
Service 1.68+0.80 1.22+0.16
Employment status
Blue collar 1.63+0.81 0.907 1.23+0.169 0.820
White collar 1.62+0.82 1.2240.15
Night shift work
Yes 1.5240.75 0.023 1.22+0.13 0.44
No 1.69+0.84 1.2310.17
Exposure to Silica Dust
Yes 1.56+0.79 0.022 1.22+0.16 0.946
No 1.74+0.84 1.23+0.17
Plastic Fumes Exposure
Yes 1.69+0.65 0.652 1.23+0.18 0.919
No 1.62+0.82 1.22+0.16
Solvent Exposure
Yes 1.72+0.89 0.278 1.22+0.18 0.740
No 1.61+0.80 1.23+0.16

TSH: Thyroid-stimulating hormone, fT4: free T4, BMI: Body mass index
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Table-3. Multiple linear regression analysis of the variables that were significant with the mean TSH value.

Model 1 Model 2

B Beta P B Beta P
Individual factors
Gender -0,005 -0,058 0,217 -,006 -0,002 0,960
Age -0,124 -0,052 0,270 -,006 -0,068 0,153
BMI 0,015 0,095 0,045 ,016 0,100 0,033
Work-related factors
Silica dust exposure 0,154 0,111 0,028
Night shift work 0,132 0,094 0,045
The explanatory and aR? 0,007 0,025
significant levels of the P 0,098 0,006
models

BMI: Body mass index

DISCUSSION

This study indicate that night shift work and
exposure to silica dust are associated with TSH
levels in workers who applied to our outpatient
clinic of occupational diseases. Lower mean
serum TSH levels were observed in night shift
workers and workers who were exposed to silica
dust. Studies have shown that night shift work
often causes a disruption between the person's
biological clock and the actual time of the day
(11). Serum TSH concentrations are used as a
specific and sensitive measure for early
diagnosis of endocrine disturbances. Since TSH
is regulated by both sleep and circadian rhythms,
sleep deprivation causes TSH to nearly double
the normal level at night. This elevated TSH level
persists during the day due to the hormone’s long
half-life (12).

Studies investigating the influences of night shift
work on TSH levels report varying results.
Coherent with the results of our study, Korompeli
et al (13). and Marlmberg et al (14). found a
decrease in serum TSH levels in nurses that
worked shifts and physicians who worked night
shifts. Night shift work has been considered a
stress factor for the human body, as changes in
the sleep-wake cycle can influence human
biological  functions, physical-psychological
status, and life quality (15). This decrease in TSH
levels is thought to be a likely result of stress-
induced inhibition at the hypothalamic level. One
cross-sectional study on male workers who
worked night shifts demonstrated that they had
significantly higher TSH levels compared to
daytime workers (16). Despite the reason for this
effect is not completely understood, it is thought
that changes in sleep schedule, sleeping times,
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and sleep quality, primarily caused by night
shifts, can change the body's normal circadian
rhythm and cause to circadian rhythm pathology
for TSH secretion (17). Eating at night can affect
hormone levels such as TSH, insulin, and
glucagon. Working night shifts can cause to
irregular eating habits and eating at night,
resulting in an increase in TSH levels (18).

Various composites such as asbestos, silica,
nanoparticles and silicone cause major biological
changes including immune hyperactivation,
production of reactive oxygen species, and tissue
damage (19). Beshir et al. found that
occupational exposure to silica dust may affect
thyroid hormone activity through autoimmune
mechanisms, regardless of clinical features (6).
Although these autoimmune diseases occur
predominantly in women, autoimmunity due to

occupational exposure to silica is mostly
recognized in men. There is a relationship
between silica exposure and autoimmune

disease and autoantibodies, and silica-induced
autoantibody production can occur even without
severe lung damage (20). Many studies
demonstrating the development of autoimmune
diseases and autoantibody production in patients
exposed to silicone implants have reported a
possible relationship between silicone exposure
and autoimmune diseases (21, 22). Improvement
of clinical symptoms after implant removal
supports this association between silicone and
autoimmunity (19).

In a study that compared workers who developed
silicosis and those who did not develop silicosis
among ceramic workers who were exposed to
silica dust, it was found that the silicosis cases
had significantly lower fT3 and fT4 levels
compared to the control group. TSH levels were
lower among silicosis cases. This finding
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suggests that mechanisms such as thyroid
transcription factor-1(TTF-1), increased
surfactant protein SP-A expression occurring in
silicosiswith  lung fibrosis and idiopathic
pulmonary fibrosis may be responsible for the
decrease in serum thyroid hormone (23). In our
study, it was found that TSH levels were
significantly lower in workers who were exposed
to silica dust, while both groups had the same
levels of fT4. There was no correlation between
total years of silica dust exposure and fT4 and
TSH levels. It was thought that decrease in TSH
due to exposure to silica dust may play a role in
increased expression of TTF-1 and SP-A in
workers diagnosed with silicosis.

Our study had some limitations. Workers from
different sectors referred to the outpatient clinic of
occupational disease may work in different shift
schedules and may also be exposed to other risk
factors in the workplace that affect thyroid
function. Workplace exposure and occupational
histories were evaluated based on the self-
reports of the workers. Occupational exposures
were at different levels and not homogeneous
among the workers as they worked in different
workplaces. In addition, the number of female
workers working in shifts and exposed to silica
dust was much less than men due to the
prominence of the industrial sector, so a
meaningful comparison could not be made
between men and women. Blood samples were
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ABSTRACT

Aim: Cardiovascular diseases are the most common cause of mortality in patients undergoing
peritoneal dialysis. Thrombocyte indices which are indicators of platelet activation are predictors of
cardiovascular events. We aim to examine the change in platelet count, mean platelet volume, and
mean platelet volume to platelet count ratio one year after initiation of peritoneal dialysis in patients
with end-stage renal disease.

Materials and Methods: This retrospective study included 28 patients. Demographic and clinical
characteristics of the patients at the time of initiation of peritoneal dialysis were recorded from the
patient files. Laboratory data within the last month before the initiation of peritoneal dialysis and in the
first year were recorded from the patient files. The mean platelet volume to platelet count ratio was
calculated as mean platelet volume (femtolitres) divided by platelet count (number of thousand
platelets/microliter).

Results: The mean age was 51.1 + 14.6 years, and 42.8% of the patients were male. Diabetic
nephropathy and hypertensive nephropathy were the most common causes of end-stage renal
disease. One year after the initiation of peritoneal dialysis, the urea level decreased significantly, and
C-reactive protein level increased significantly. Platelet count increased from 240 + 55 x10 3 /uL to
274 1+ 53 x10 3 /uL (p=0.003) and mean platelet volume decreased from 10.7 + 1.0 fl to 10.2 + 0.8 fl
(p<0.001). There was a significant decrease in mean platelet volume to platelet count ratio (p=0.001).

Conclusion: Mean platelet volume and mean platelet volume to platelet count ratio, which are risk
factors for cardiovascular diseases, decreases one year after initiation of peritoneal dialysis. This
finding may be associated with the improvement of the uremic environment.

Keywords: C-reactive protein level, mean platelet volume, mean platelet volume to platelet count
ratio, peritoneal dialysis

oz

Amag: Periton diyalizi yapan hastalarda en sik 6liim nedeni kardiyovaskiler hastaliklardir. Trombosit
aktivasyonunun géstergesi olan trombosit indeksleri ile kardiyovaskliler olaylar arasinda iliski oldugu
gosterilmigtir. Amacimiz, son dénem bdbrek hastaliji olan hastalarda periton diyalizi baslandiktan
sonra trombosit sayisi, ortalama trombosit hacmi ve ortalama trombosit hacmi/frombosit sayisi
oraninin degisiminin incelenmesidir.
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Gere¢ ve Yontemler: Bu retrospektif calismaya 28 hasta dahil edildi. Hastalarin periton diyalizi
baslandigi siradaki demografik ve klinik &zellikleri hasta dosyalarindan kaydedildi. Periton diyalizi
baslanmadan énce son bir ay icindeki ve baglandiktan sonra birinci yildaki laboratuvar verileri
kaydedildi. Ortalama trombosit hacmi/frombosit sayisi orani, ortalama trombosit hacminin her
mikrolitrede 1000 trombosit sayisina boéliinmesi (ortalama trombosit hacmi/trombosit sayisi
orani=ortalama trombosit hacmi/her mikrolitrede 1000 trombosit sayisi) ile elde edildi.

Bulgular: Hastalarin yas ortalamasi 51.1 + 14.6 idi. Hastalarin %42.8’ i erkekti. Diyabetik ve
hipertansif nefropati en sik son dénem bébrek hastaligi nedeniydi. Periton diyalizi baglandiktan bir yil
sonra C-reaktif protein dlizeyi anlamli olarak yiikseldi. Periton diyalizi baslandiktan bir yil sonra,
trombosit sayisi 240 £ 55 x103/uL’ den 274 £ 53 x103/uL’ e ylikseldi (p=0.003), ortalama trombosit
hacmi 10.7 £ 1.0 fL’ den 10.2 + 0.8 fL’ ye dlstii (p<0.001), ortalama trombosit hacmi/trombosit sayisi
oraninda anlamli azalma oldu (p=0.001).

Sonug: Periton diyalizi baslandiktan bir yil sonra C-reaktif protein diizeyi arttidi, trombosit sayisinin
arttigi, ortalama trombosit hacminin azaldigi ve ortalama trombosit hacmi/trombosit sayisi oraninin
azaldigi gésterilmistir. Kardiyovaskiiler hastaliklar igin risk faktérii olan ortalama trombosit hacmi ve
ortalama trombosit hacmi/trombosit sayisi oranindaki azalma (lremik ortamin diizelmesi ile iligkili

olabilir.

Anahtar Sézciikler: C-reaktif protein diizeyi,
hacmi/trombosit sayisi orani, periton diyalizi.

INTRODUCTION

Peritoneal dialysis (PD) is one of the kidney
replacement therapies for patients with end-stage
renal disease (ESRD). Cardiovascular diseases
(CVD) are the most common cause of mortality in
PD patients (1).

Platelets are involved in the pathogenesis of
atherosclerotic lesions that cause CVD (2).
Platelet indices, which are indicators of platelet
activation and inflammation, have been shown to
be independent risk factors for CVD and mortality
(3, 4). Two of these risk factors are mean platelet
volume (MPV) and mean platelet volume to
platelet count ratio (MPR) (5-7). For patients with
cardiovascular disease, high MPV was
associated with thrombotic complications and
mortality (6). In hemodialysis patients, all-cause
and cardiovascular mortality were found to be
higher in patients with high platelet count and
MPV (8, 9). The number of studies evaluating
platelet indices in PD patients is limited and the
results are inconsistent. Peng et al. showed that
mortality was higher in patients with high platelet
count, but MPV was not associated with high
mortality (10). MPV was found to be high in
patients with chronic kidney disease who did not
undergo renal replacement therapy (11). MPR
has been shown to be an independent risk factor
for mortality in PD patients (12). Most patients
with chronic kidney disease have platelet
dysfunction which may improve with renal
replacement therapy (13). However, there has
been no study that evaluated the change of MPV
and MPR after the initiation of PD. Our study
aims to evaluate the changes in MPV and MPR
in the first year after initiation of PD.
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ortalama trombosit hacmi, ortalama trombosit

MATERIALS and METHODS

This is a retrospective cohort study. Thirty-nine
adult patients started PD between 1 January
2015 and 31 August 2020 for the treatment of
ESRD. Exclusion criteria included 1- the patients
with kidney transplantation (n=1), 2- the patients
who started PD due to a vascular access
problem during hemodialysis treatment (n=2), 3-
the patients who switched to another kidney
replacement therapy within one vyear after
initiation of PD (n= 5), 4- the patients lost to
follow-up within one year after initiation of PD
(n=3). The study included 28 patients. The Local
Ethics Committee approved this study (Number:
21-11T/22, Date: 04.11.2021).

Demographic and clinical data (age, gender,
height, weight, cause of ESRD, comorbidities,
blood pressure, type of PD) and medications at
the time of initiation of PD were obtained from the
patient files. The weekly total Kt/V e, performed
between 3-6 months after the initiation of PD
were recorded. Laboratory data (urea, creatinine,
sodium, potassium, calcium, phosphorus, uric

acid, albumin, C-reactive protein (CRP),
parathormone, ferritin, total cholesterol,
triglyceride, low-density lipoprotein  (LDL),

leukocyte count, hemoglobin, platelet count, and
MPV were recorded from patient files. MPR was
calculated as mean platelet volume (femtolitres)
divided) by platelet count (number of thousand
platelets/microliter). Body mass index (kg/mz)
was obtained by dividing body weight (kg) by the
square of height (m).

Continuous variables were presented as mean *
standard deviation or median (25th-75th
percentile) and compared with Mann-Whitney U
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test or t-test. Categorical variables were
presented as percentages and compared with the
chi-square test. The correlations were conducted
by using the Spearman correlation test. The
changes in the descriptive variables in the first
year were evaluated with a t-test and a Wilcoxon
test. The change of categorical variables was
evaluated with the McNemar test; p <0.05 was
considered statistically significant. Data were
analyzed with Statistical Package of Social
Science (SPSS) software version 14.0 for
Windows.

RESULTS

A total of 28 incident PD patients were enrolled in
this study. Baseline demographic and clinical
characteristics and laboratory data of the patients
are shown in Table-1. The mean age was 51.1 +
14.6 years and 42.8% of the patients were male.

The most common causes of ESRD were
diabetic nephropathy and hypertension. The
cause of ESRD was unknown in 25% of the
patients. Most of the patients (78.6%) were
treated with continuous ambulatory PD. At the
initiation of PD, anti-hypertensive drugs (82.1%),
diuretics (71.4%), and phosphate-binding agents
(89.3%) were the most commonly used drugs.
Ten patients received erythropoietin, and three
patients received antiplatelet therapy
(acetylsalicylic acid and/or clopidogrel). Total
weekly Kt/V o Was 2.46 £ 0.4. At the initiation of
PD, urea, creatinine, hemoglobin and platelet
count were 190 + 66 mg/dL, 7.57 £ 1.85 mg/dL,
10.1 (9.5-11.4) g/dL and 240 + 55 x 10 ° /uL,
respectively.

Table-1. Demographic and clinical findings of the patients before initiation peritoneal dialysis.

Age (years) 51.1+14.6
Gender (Male, n, %) 12 (42.8)
Body mass index (kg/m %) 26.1+4.3
Causes of end-stage kidney disease

Diabetic nephropathy (n, %) 6 (21.4)

Hypertensive nephropathy (n, %) 5(17.9)

Chronic glomerulonephritis (n, %) 3(10.7)

Unknown (n, %) 7 (25)

Other (n, %) 7 (25)
Cardiovascular disease (n, %) 3(10.7)
Diabetes mellitus (n, %) 7 (25)

Type of PD

Continuous ambulatory PD (n, %) 22 (78.6)

Automated PD (n, %) 6 (21.4)
Medications

Antihypertensive drug (n, %) 23 (82.1)

Diuretics (n, %) 20 (71.4)

Phosphate binding agent (n, %) 25 (89.3)

Vitamin D analogues (n, %) 15 (53.6)

Erythropoietin (n, %) 10 (35.7)

Anti-platelet treatment (n, %) 3(10.7)
Systolic blood pressure (mmHg) 144 + 17
Diastolic blood pressure (mmHg) 83+ 15
Urea (mg/dL) 190 + 66
Creatinine (mg/dL) 7.57+1.85
Sodium (mEg/L) 140 (138-141)
Potassium (mEg/L) 4.7+0.8
Calcium (mg/dL) 9.1+1.1
Phosphorous (mg/dL) 6.3+1.6
Uric acid (mg/dL) 6.7+1.7
Albumin (g/dL) 4.1+0.6
CRP (mg/dL) 0.30 (0.16-0.45)
PTH (pg/mL) 314 (167-485)
Ferritin (ng/mL) 171 (105-384)
Leukocytes (x 10 */uL) 76+15
Hemoglobin (g/dL) 10.1 (9.5-11.4)
Platelets (x 10 */uL) 240 £ 55
Total cholesterol (mg/dL) 187 + 53
Triglyceride (mg/dL) 158 + 61
LDL (mg/dL) 111+ 46
PD, peritoneal dialysis; CRP, C-reactive protein, PTH, parathormone, LDL, low-density lipoprotein
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Table-2. Laboratory data of the patients at the initiation and in the first year of peritoneal dialysis.

Initiation of PD First year of PD p
Urea (mg/dL) 190 + 66 104 + 31 <0.001
Creatinine (mg/dL) 7.57 £1.85 8.23+2.16 0.252
CRP (mg/dL) 0.30 (0.16-0.45) 0.37 (0.18-0.67) 0.01
Leukocytes (10%/uL) 76+15 76+20 0.705
Hemoglobin (g/dL) 10.1 (9.5-11.4) 10.9 (10.3-12.8) 0.015
Platelets (10 ¥uL) 240 £ 55 274 £ 53 0.003
MPV (fL) 10.7+£1.0 10.2+0.8 <0.001
MPR (fL/ 10°/uL) 0.047 £0.013 0.039 £ 0.009 0.001
Erythropoietin treatment (n, %) 10 (35.7) 5(17.9) 0.180
Anti-platelet treatment (n, %) 3(10.7) 3(10.7) 1.0

PD, peritoneal dialysis; CRP, C-reactive protein; MPV, mean platelet volume; MPR, mean platelet volume to platelet count

ratio (10%/uL)

The laboratory data of the patients at baseline
and in the first year after the initiation of PD are
shown in Table-2. Serum urea level decreased
from 190 £+ 66 mg/dL to 104 = 31 mg/dL
(p<0.001) in first year. CRP level increased
significantly  (p=0.01). The platelet count
increased from 240 + 55 x 10 3 /uL to 274 + 53 x
10 3/pL (p=0.003) and MPV decreased from 10.7
+ 1.0 fL to 10.2 £ 0.8 fL (p<0.001) one year after
the onset of PD. There was a significant
decrease in MPR in the first year (p=0.001).
There was a decrease in the rate of patients
treated with erythropoietin at the end of the first
year, but it was statistically non-significant
(p=0.180).

In Spearman's correlation analysis, platelet count
was negatively correlated with MPV at the time of
initiation of PD (r=-0.454, p=0.015). Platelet count
was not correlated with urea, creatinine and CRP
(r=-0.132, p=0.502; r=-0.271, p=0.163; r=-0.145,
p=0.488, respectively). MPV was not correlated
with urea, creatinine, and CRP (r=0.113,
p=0.566; r=-0.074, p=0.707; r=0.308, p=0.134,
respectively).

The platelet count one year after starting PD was
negatively associated with MPV (r=-0.385,
p=0.048). One year after initiation of PD, platelet
count was not associated with urea, creatinine
and CRP (r=-0.258, p=0.194; r=0.222, p=0.266;
r=0.162, p=0.419, respectively). MPV was not
associated with urea and CRP (r=-0.222,
p=0.265; r=0.040, p=0.841, respectively). MPV
was negatively correlated with creatinine (r=-
0.385, p=0.047).

DISCUSSION

In our study, platelet count increased, MPV and
MPR decreased one year after initiation of PD in
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patients with ESRD. Platelet count was

negatively correlated with MPV.

In ESRD, platelet dysfunction occurs secondary
to abnormal glycoprotein llb/llla expression,
abnormal secretion of granules by platelets,
disorders in prostaglandin synthesis, and
structural changes in platelets (14). In addition, it
has been shown that there is a decrease in
nucleated platelets, which is an indicator of
platelet production (15). There is a tendency to
lower platelet counts in patients with ESRD when
compared to normal individuals and this finding
has been attributed to insufficient thrombopoietic
activity (16). Studies have shown that platelet
dysfunction improves with the initiation of renal
replacement therapy. Previously, it was shown
that platelet count increases and platelet
aggregation, which leads to platelet dysfunction,
improves with PD (17). Platelet functions improve
after successful kidney transplantation (18). In
our study, platelet count increased and MPV
decreased one year after the PD initiation;
therefore, MPR is reduced. In our study, MPV
decreased in the first year despite the increase in
CRP, which is an inflammation marker. These
findings suggest that an increase in the platelet
count and a decrease in MPV may be associated
with the improvement of the uremic environment
or the better clearance of medium molecular
weight solutes by PD. As MPV and platelet count
was not correlated with CRP in the presented
study, the changes in platelet indices may be
independent of inflammation. In our study, MPV
and MPR decresed but CRP increased at the end
of the first year. Platelet count may be increased
secondary to increased platelet production in the
bone marrow with the onset of PD.
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Platelets adhere to the extracellular matrix in the
damaged vessel wall, aggregate, and contribute
to coagulation. Platelets are also involved in
inflammation and wound healing. Platelets with
larger volumes are more reactive and
prothrombotic (5). MPV is determined by
measuring the platelet volume with automatic
blood count devices. In normal physiological
conditions, MPV and platelet count are inversely
proportional, and MPV decreases when platelet
production increases (19). In some pathological
conditions, this physiological balance is
disturbed. Cytokines such as interleukin-6, which
play a role in inflammatory processes, cause the
release of large platelets from the bone marrow
and increase MPV (20). On the other hand, MPV
is found to be low in some systemic diseases
because platelets are localized in the area of
inflammation (21, 22).

Chronic inflammation is common in patients with

myopathy, endothelial damage, and
atherosclerosis (23, 24). Some studies showed
that inflammatory markers were increased in
patients treated with PD for the long term (25,
26). In our study, CRP increased significantly one
year after the onset of PD. On the other hand,
interleukin-6 and CRP levels did not change one
year after the onset of PD in a previous study
(27).

The limitation of our study is the retrospective
design. Patients treated with anti-platelet drugs
and erythropoietin were also included in the
study. However, the rates of patients treated with
these drugs at the initiation of PD and in the first
year were found to be similar.

In conclusion, platelet count was increased and
MPV and MPR were decreased one year after
the initiation of PD. These changes in platelet
indices which are risk factors for CVD may be
associated with the improvement of the uremic

ESRD and associated with malnutrition, environment.
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izole torasikus longus sinir tutulumu ile seyreden brakiyal norit

Brachial neuritis with isolated long thoracic nerve involvement
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oz

idiyopatik brakiyal nérit, brakiyal pleksusun asimetrik tutulumu ile karakterize, ani baslangigh, siddetli
agri, kas gugsuzligul, fonksiyon ve duyu kaybina neden olan bir hastaliktir. Birgok kas-iskelet sistemi
problemiyle karisabilmektedir. Yeni baglayan omuz agrisinda ayirici tanida idiyopatik brakiyal norit
akilda bulundurulmahdir. Bu durumun erken taninmasi gereksiz cerrahi midahaleyi 6nleyebilir. Bu
olgu sunumunda, tipik klinik ve elektronéromiyografi bulgulari ve ayirici tani testleriyle tanimlanan,
izole torasikus longus sinir tutulumu ile seyreden nadir bir brakiyal nérit vakasini sunmayi amagcladik.

Anahtar Sozciikler: Brakiyal norit, torasikus longus siniri, elektronéromiyografi.
ABSTRACT

Idiopathic brachial neuritis is a disease by asymmetrical involvement of the brachial plexus, causing
sudden onset, severe pain, muscle weakness, loss of function and sensation. It can be confused with
many musculoskeletal problems. idiopathic brachial neuritis should be kept in mind in the differential
diagnosis of new-onset shoulder pain. Early recognition of this condition can prevent unnecessary
surgical intervention. In this case report, we aimed to present a rare case of brachial neuritis with
isolated long thoracic nerve involvement, defined by typical clinical and electroneuromyography
findings, and differential diagnostic tests.

Keywords: Brachial neuritis, thoracic longus nerve, electroneuromyography.

GIRIS
Parsonage-Turner tarafindan 1948te tanimlanan

Etiyolojide travma, enfeksiyon, agir egzersiz,
cerrahi, asilanma ve otoimmin mekanizmalar

idiyopatik brakiyal nérit (BN), brakiyal pleksusun
asimetrik tutulumu ile karakterize bir hastaliktir
(1). Brakiyal ndritli hastalarin ¢ogunda ani
baslangigli siddetli bir agriyi, kas gugsizligu,
etkilenen ekstremitede atrofi ve duyu kaybi izler.
Genellikle genc yetiskinleri etkiler, erkeklerde
kadinlara gore iki kat daha fazla gorilir.
Olgularin yaklagik 1/3’Unde her iki Ust ekstremite
de etkilenmektedir (2). Hastallk genellikle
idiyopatik olmakla birlikte ortaya cikisi ile iligkili
oldugu distnllen birgok faktér mevcuttur.
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suglanmig, ayrica nadir bir herediter form da
tanimlanmigtir. Elektronéromiyografi (ENMG) ve
sinir iletim galismalari (SIC), omuzun manyetik
rezonans goruntilemesi (MRG) veya beyin
omurilik sivisi (BOS) incelemesi gibi tani testleri
cogunlukla gerekli dedildir, ancak taniyi
destekleyebilir ve ayirici tanida yardimci olur (3).
BN’li  olgularin  prognozu iyi, rekdrrens
nadirdir. Bu olguda, izole torasikus longus sinir
tutulumu ile seyreden nadir goérilen bir brakiyal
norit vakasi sunulmustur.
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OLGU SUNUMU

Meslegi gemi kaptanligi olan ve sag elini kullanan
25 yasinda erkek hasta, ani baglayan ve 2
haftadir devam eden sag omuz agrisi, sag
kolunda hareket kisitliligi ve gugsizlik sikayeti
ile poliklinigimize bagvurdu. Hareketle artan omuz
agrisi ve bunu takiben omuz hareketlerinde
kisithhk  ve gugsuzlik gelistigini  sdyleyen
hastanin 6zge¢misinde herhangi bir 6zellik yoktu.
Kas-iskelet sistemi muayenesinde servikal
fleksiyon, ekstansiyon, lateral fleksiyon ve
rotasyon hareketleri acik ve agrisizdi. Sag omuz
pasif eklem hareket agikliklari normal iken aktif
eklem hareket acikliklari fleksiyonda 1207,
abduksiyonda 110° de, i¢ ve dig rotasyonlari
eklem hareket agikligi sonunda kisithydi. istirahat
pozisyonunda sagda skapular kanatlanma
mevcuttu. Skapular kanatlanma 6ne elevasyon
ve uzanan kollarla itme hareketi ile artarken,
kollarin abduksiyonu ile kanatlanmada normal
durusa goére artis yoktu (Resim 1a ve 1b). Sag
omuz abduksiyon ve fleksiyon kuvveti 4/5, Ust
ekstremite duyu ve refleks muayenesi normal
olarak saptanan hastanin genel sistemik
muayenesinde anormal bulguya rastlanmadi.

Sekil-1. a. Uzanan kollarla itme hareketi sirasinda
artan skapular kanatlasma, b. Kollarin
abduksiyonu ile skapular kanatlasmada artig
olmamasi.

Laboratuvar incelemelerinden; tam kan sayimi,
eritrosit sedimentasyon hizi, serum elektrolit
dizeyleri, karaciger fonksiyon testleri, C-reaktif
protein, romatoid faktér ve idrar tetkiki normal

sinirlardaydi.  Servikal manyetik rezonans
goéruntilemede C3-4 intervertebral diskinde
minimal parasantral protlizyon, C4-5
intervertebral diskinde minimal posterior santral
protrizyon mevcuttu. Sag omuz manyetik
rezonans goruntilemesi normaldi.

Elektromiyografik inceleme igin Nihon-Kohden
Neuropack M1 (Tokyo, Japonya) cihazi kullanildi.
Motor iletim galismalari konvansiyonel yontem ve
yuzeyel elektrotlar, duyusal iletim g¢alismalar ise
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ortodromik yontemle ve ylzuk elektrotlar
kullanilarak gerceklestirildi. Sag Ust ekstremitede

median, ulnar, radial, lateral ve medial
antebrakiyal kutandéz sinir duyu iletimleri ile
median, ulnar ve radial sinir motor iletimleri

normal sinirlardaydi. Torasikus longus sinir motor
iletim galismasi Alfonsi metodu ile yapildi (4).
incelemede sag torasikus longus sinir uyarimi ile
serratus anterior kasindan elde edilen birlesik kas
aksiyon potansiyeli distal latansi uzamis (6,78
msn), sol torasikus longus sinir birlesik kas
aksiyon potansiyeli distal latansi ise normal (3,9
msn) (20-35 yas icin Ust sinir: 4.3 msn) saptandi.
Skapular kanatlanmanin ayirici  tanisi igin
Cherington metodu (5) ile sag aksesuar sinir
motor iletim cgalismasi yapildi ve birlesik kas
aksiyon potansiyeli distal latansi 2,94 msn
bulundu (referans araligi: 2,2-6,3 msn) (Tablo 1).
Sag serratus anterior kasina yapilan igne
ENMG’de seyrek fibrilasyon dalgasi ve pozitif
keskin dalga tespit edildi, istemli kasida seyrelme
paterni izlendi (Tablo 2). Sag deltoid, biseps
braki, triseps, trapezius, abduktor pollisis brevis,
1. dorsal interossedz, ekstansor pollisis brevis,
fleksor karpi ulnaris, infraspinatus, supraspinatus,
romboid, latissimus dorsi kaslari ile servikal
paraspinal kaslarin igne ENMG'si normal olarak
degerlendirildi.

Ani baslangi¢li omuz agrisi ve kas gug¢suzlugu
olan hastamizin fizik muayenesinde skapular
kanatlanmanin uzanan kollarla itme hareketiyle
artis gostermesini aciklayabilecek etiyolojik bir
neden, 6zgegmisinde bir 6zellik yoktu. ENMG’de
torasikus longus sinir uyarimi ile serratus anterior
kasindan elde edilen birlegsik kas aksiyon
potansiyeli distal latansinda uzama tespit edildi.
istirahat halinde serratus anterior kasinda seyrek
fibrilasyon dalgasi ve pozitif keskin dalga ve
istemli kasi ile seyrelme paterni saptanmasi
Uzerine izole torasikus longus sinir tutulumu ile
seyreden  brakiyal ndrit vakasi  olarak
degerlendirildi. Hastanin sag omzundaki kas
glict kaybini énlemek amaciyla 15 glin sire ile
sag omuz kaslarina transkutanéz elektriksel
stimilasyonu, ylzeyel ve derin isitici uygulandi.
Egzersiz programi, sag omuz ekleminin pasif ve
aktif eklem hareket acikligi egzersizleri, skapular
mobilizasyon egzersizleri seklinde dizenlendi.
Hastanin 6 hafta sonra yapilan kontrol
muayenesinde sagd omuz aktif eklem hareket
acikligi fleksiyonda 145°, abduksiyonda 135° ve
ic rotasyonda 75° olarak olgildi. Omuz gevresi
kas gucu normaldi ve sagda skapular kanatlanma
azalmisti.
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Tablo-1. Sinir iletim ¢galigmasi bulgulari.

Duyu Latans Amp Mesafe Hiz Latans Amp Mesafe Hiz
(ms) (Mv) (cm) (m/s) (ms) (uV) (cm) (m/s)
Sag Sol
n. medianus 1,80 205 9 50,0 N medianus ) g, 21,1 10 52,6
1.parmak 1l.parmak
n. medianus 2,40 21,6 15 62,5 1-medianus -, 13,3 15 62,5
3.parmak 3.parmak
n. ulnaris 1,95 14,7 13 66,7 M- ulnaris 2,35 13,6 14 59,6
5.parmak 5.parmak
n. radialis 1,80 10,2 12 66,7 n. radialis 1,80 15,4 10 55,6
LABK 2,55 17,3 15 58,8 LABK 2,75 15,8 17 61,8
MABK 2,65 8.4 14 52,8 MABK 2,75 7,4 17 61,8
Motor Latans Amp Mesafe Hiz Latans Amp Mesafe Hiz
(ms) (Hv) (cm) (m/s) (ms) (uV) (cm) (m/s)
Sag Sol
n. medianus n. medianus
Bilek 2,70 17,2 Bilek 2,70 14,3
Dirsek 6,90 16,2 24 57,1 Dirsek 6,80 14,4 23 56,1
n. ulnaris n. ulnaris
Bilek 2,15 11,0 Bilek 2,25 13,4
Dirsek 6,75 11,8 24 52,2 Dirsek 7,00 11,0 21 44,2
n. radialis n. radialis
Bilek 2,30 7,1 Bilek 2,10 6.0
Dirsek 4,75 6,3 17 69,4 Dirsek 4,55 6.3 17 69,4
n. toracicus n. toracicus
longus longus
Erb-m. serratus Erb-m.
L 6,78 7,72 serratus 3,9 9,66
anterior .
anterior
Aksesuar
Mid SKM-_Ust 204 16.74
m. trapezius

Amp: Amplitiid; ms: Milisaniye; pyV: Mikrovolt; cm: Santimetre; m/s: Metre/Saniye, LABK: Kutandz antebraki lateralis siniri,
MABK: Kutandz antebraki medialis siniri, SKM: Sternokleidomastoid

Tablo-2. igne ENMG bulgulari.

Spontan MUAP Rekrutman
N Pozitif
Istl_ra_hat' Fibrilasyon keskin Faz HF Amp Sire PPP Pattern
aktivitesi
dalga
Sag m. serratus .
anterior N + + - - N N N lleri Seyrelme
Sag m.
rhomboideus N - - - - N N N N
major
Sag m. N } _ - - N N N N
trapezius
Sag m. biceps
brachii N - - - - N N N N

N: Normal, MUAP: Motor linite aksiyon potansiyel, HF: Harmonik Fokus, PPP: Polifazik potansiyel, Amp: Amplitiid.
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TARTISMA

Torasikus longus siniri, C5-7 sinir koklerinin

ventral dallarindan kaynaklanan 24-30 cm
uzunlugunda saf bir motor sinirdir. Brakiyal
pleksus ve klavikulanin altindan 1. kostanin

Ustinden gecerek gogis duvarinin lateral yizi
boyunca asagi iner ve serratus anterior kasini
innerve eder. Serratus anterior kasi glenoidin
yukari ve skapulanin 6ne hareketine izin verir.
Ayrica skapulanin  medial kenarini  gégdus
duvarina sabitler. Torasikus longus siniri, uzun
olmasi ve nispeten yilzeysel seyretmesi
nedeniyle dogrudan travmaya veya esneme
yoluyla yaralanmaya duyarlidir (3). Torasikus
longus sinirinin yaralanmasina yol agan travma

digindaki  nedenler arasinda; enfeksiydz,
metabolik, iyatrojenik ve toksik nedenler,
muskuler distrofi-fasyoskapulohumeral distrofi

gibi kas hastaliklari, C7 radikilopati ve asilanma
sayilabilir.

Torasikus longus sinir felci sonrasi gelisen
serratus anterior kasinin gligsiizligl, skapulanin
alt kdsesinin torakstan arkaya dogru, orta hattan
disa dogru uzaklagsmasina ve sonugta skapular
kanatlanmaya neden olur (6). Torasikus longus
sinir lezyonuna bagli olarak gelisen skapulada
kanatlanma, kol ©6ne dogru Kkaldirildiginda
belirginlesir ve skapulanin medial kenari boyunca
ortaya c¢ikar (Resim 1b). C5 kaynakl dorsalis
skapula siniri hasarina bagh romboid kaslarin
paralizisinde ise skapula medial kenarinda agri,
omuzun hafif depresyonuyla birlikte skapulanin
alt kosesinin laterale rotasyonu ve skapula
medial kenarinda kas atrofisi gorilir. Aksesuar
sinir felcine bagl olanda ise, kanatlanma kolun
abduksiyonu ile belirgin hale gelir ve skapula
yukari dogru hareket eder (2). Bizim olgumuzda
sagda skapular kanatlanma mevcuttu. Skapular
kanatlanmanin 6ne elevasyon ve uzanan kollarla
yapilan itme hareketi sirasinda artis géstermesi,
torasikus longus sinir paralizisine bagli serratus
anterior fonksiyon bozuklugunu distndirdd.
Hastalida yol acabilecek herhangi bir etiyolojik
faktoériin bulunmamasi, ani baslangigh kanat
skapula ve kas glclinde azalma olmasi
nedeniyle izole torasikus longus sinir tutulumuyla
seyreden idiyopatik brakiyal nérit tanisi konuldu
(Resim 1a).

idiyopatik brakiyal nérit insidansinin 1,64/100.000
oldugu tahmin edilmektedir. Erkeklerde daha sik
goruldr ve genellikle geng yetiskinleri etkiler (7).
Kesin nedeni bilinmemekle birlikte viral
enfeksiyonlar, bagisiklama ve otoimmun slregler
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suglanmistir. Ayrica spesifik mutasyonlara sahip
kalitsal formlar hatta fiziksel egzersiz sonrasi
gelisen vakalar da tanimlanmistir (8). Tipik klinik
seyir, glnlerden birka¢ haftaya kadar siiren ani
baslangigli, siddetli, tek tarafli omuz ve proksimal
kol agrisi ile baslar. Agri 6zellikle omuzun bas
Ustiindeki aktivitesini gerektiren islerde calisan
hastalarda daha belirgindir (9). Bizim hastamizda
agri, ilk 7 gin non-steroid antiinflamatuar ilag
kullanimini gerektirir dizeydeydi. Daha sonraki
suregte ilag gereksinimi olmadi. Bu hastalarda
kas gl¢slizligli bazen agrn ile ayni zamanda
baglasa da genellikle agri azaldiktan sonra
gorulir.  Glgsuzlik deltoid, supraspinatus,
infraspinatus, serratus anterior ve biseps braki
dahil olmak Uzere brakiyal pleksus proksimal
dallari tarafindan innerve edilen kaslarda daha
belirginken 6nkol ve el kaslarinda daha nadir
g6ralUr. Tutulan kaslarda genellikle belirgin atrofi
gelisir, ancak takip eden 6-18 ay boyunca motor
fonksiyonda yavas ancak dizenli bir iyilesme olur
(2).

Tanisi klinik olarak konulan brakiyal noérit igin
kesin tani koyduran spesifik bir laboratuvar testi
yoktur. Omuz ve servikal MRG, etiyolojideki diger
faktorleri dislamak acgisindan 6nemlidir. Brakiyal
pleksus MRG’si ise hastalikla ilgili degdisiklikleri
gOstermek igin yeterince sensitif ve spesifik
degildir. Brakiyal ndrit, omuzda agr ve
glgsuzlige neden olabilecek rotator manset
anomalileri, kalsifik tendinit, refleks sempatik
distrofi, adeziv kapstulit, servikal radikilopati,
omurilik timoérd, omuzun akut enfeksiyonu,
travmatik veya kompresif periferik ndropati birgok
klinik durumla karisabilir (7). Olgumuzda yapilan
laboratuvar, goruntileme ve ENMG tetkikleri ile
bahsedilen tanilar dislandi. Yapilan ENMG
incelemesinde rutin duyu ve motor iletim
calismalari normaldi. ENMG’de torasikus longus
sinir uyarimi ile serratus anterior kasindan elde
edilen birlesik kas aksiyon potansiyeli distal
latansinda uzama tespit edildi. Istirahat halinde
serratus anterior kasinda seyrek fibrilasyon
dalgas! ve pozitif keskin dalga saptandi. istemli
kasi ile seyrelme paterni gorildi. Bu durum sag
torasikus longus sinirinin akut dénemde tutulusu
ile uyumlu bulundu.

Brakiyal ndrit igin spesifik bir tedavi yontemi

yoktur; kendi kendini sinirlayan bir
durumdur. Brakiyal  nériti  olan  hastalarda
tedavinin amaci, agrinin azaltiimasi,

kontrakturlerin 6énlenmesi ve hastanin etkilenmis
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Ust  ekstremitesini  korumasi aktivite
modifikasyonlari konusunda egitimidir.
Baslangigta agri, non-steroid antiinflamatuarlar,
trisiklik antidepresanlarla ya da néropatik agri icin

ve

kullanilan antiepileptik ajanlarla tedavi
edilmelidir. Akut dénemde kortikosteroidler
kullanilabilir,  akupunktur ve transkutan6z

elektriksel sinir stimulasyonu denenebilir. Agri
kontrol altina alindiktan sonra guglendirme ve
germe egzersizleri ¢ok 6nemlidir. Hastanin
etkilenen ekstremiteyi en kisa strede kullanmaya
tesvik  edilmesi, kontraktirlerin  6nlenmesi
acgisindan o6nemlidir (10). Hasta takibinde,
reinnervasyonun derecesini g0sterebilen ilgili
kaslardan ENMG yapilabilir. Prognoz iyidir,
vakalarin yaklasik %80-90'inda agri kendiliginden
gecerse de kas gucu, her zaman tam olarak geri
dénemeyebilir.

Hastamizda aniden baslayan kol glgsuzligl ve
kanat skapula kliniginin eslik etmesi, herhangi bir
travma oOykusinin olmayisi, gortntilemede kitle
ve bu duruma yol agacak omuz veya boyun
bdlgesi patolojisinin saptanmamasi, uygun tedavi

Kaynaklar

ve rehabilitasyon programi ile skapular
kanatlasmada gerileme ve kas glclnde diizelme
olmasi nedeniyle izole torasikus longus sinir
tutulumu ile seyreden idiyopatik brakiyal norit
tanisi koyulmustur.

SONUG

Bu olgu izole torasikus longus sinir tutulumu ile
seyreden brakiyal néritin nadir goérlilmesi ve
hastalarda rehabilitasyonun 6nemine dikkat
cekilmesi agisindan sunulmaya deger
bulunmustur. Yeni baslayan omuz agrisi olan
hastalarin ayirici tanisinda idiyopatik brakiyal
ndrit akilda bulundurulmahdir. Taninin
zamaninda ve dogru olarak konulmasi, idiyopatik
brakiyal noritli olgularda uygun olmayan/gereksiz
cerrahi girisimleri de igeren yanlis tedavilerin
onlenmesi agisindan blylk 6nem tasimaktadir.

Cikar catismasi: Yazarlar ¢ikar ¢catismasi beyan
etmemektedirler.

1.
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Primer Raynaud’s Phenomenon with sensorimotor demyelinating
polyneuropathy: a case report

Sensdérimotor demiyelizan polinéropati ile birlikte primer Raynaud Fenomeni:
bir olgu sunumu

Betul Sargin

Aydin Adnan Menderes University Medical School,
Rehabilitation, Division of Rheumatology, Aydin, Turkiye

Department of Physical Medicine and

ABSTRACT

Raynaud's phenomenon (RP) is characterized by color changes and episodic vasospasm in the distal
parts of the body. Raynaud's phenomenon associated with sensorimotor demyelinating
polyneuropathy has been rarely reported in the literature. Here, we aimed to present a 36-year-old
male patient who was admitted to our clinic with complaints of discoloration, numbness, and tingling in
the upper and lower extremities. A mixed type of sensorimotor demyelinating polyneuropathy was
detected in nerve conduction studies of the patient. A significant improvement was observed within 2
months after pregabalin, acetylsalicylic acid, and nifedipine treatment.

Keywords: Primer raynaud’s phenomenon, sensorimotor demyelinating polyneuropathy, case report.

oz

Raynaud fenomeni (RF), viicudun distal kisimlarinda renk degigiklikleri ve epizodik vazospazm ile
karakterizedir. Sensérimotor demiyelinizan polinéropati ile iligkili RF literatiirde nadiren bildirilmigtir.
Biz burada st ve alt ekstremitelerde renk degisikligi, uyusma, karincalanma gikayetleri ile klinigimize
basvuran 36 yasinda erkek hastayr sunmayi amacladik. Hastanin sinir ileti ¢calismalarinda mikst tip
sensorimotor demiyelinizan polinéropati saptandi. Hastada pregabalin, asetilsalisilik asit ve nifedipin
tedavisi sonrasi 2 ay iginde belirgin diizelme gériildii.

Anahtar Soézciikler. Primer raynaud fenomeni, sensorimotor demiyelinizan polinéropati, olgu sunumu.

INTRODUCTION

Raynaud's phenomenon (RP) is described with a
triphasic color change with initial white or pallor
(ischemic phase), then blue or cyanosis
(deoxygenation phase), and followed by red or
erythema (reperfusion phase) (1). It is a
symptom complex caused by digital vascular
compromise and divided into two subtypes as
primary and secondary (2). The primary
Raynaud's  phenomenon (PRP) is the most
common form and the pathophysiological causes
of PRP is not yet fully known. It has been focused
on vascular, intravascular, and neural
mechanisms such as central impairment of
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Department of Physical Medicine and Rehabilitation, Division
of Rheumatology, Aydin, Turkiye

E-mail: betulsargin83@hotmail.com
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autonomic function, sympathetic denervation (3).
The etiology of secondary RP includes a broad
range of diseases such as hematological,
thrombo-embolic, autoimmune rheumatic
diseases, vasculitis, carpal tunnel syndrome,
acromegaly, and malignancies (1, 2). Gunatilake
et al. (4) reported the first case of Guillain—Barré
syndrome presenting with RP in a 21-year-old
male case. The pathophysiological mechanism
linking these two conditions was thought to be
associated with dysautonomia with altered
sympathetic  activation, however, it was
emphasized that it should be further evaluated by
experimental studies (4).
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In a study, underlying subclinical small fiber
dysfunction has been reported in a subset of
patients with PRP (5). As an important outcome
of the study, testing of peripheral autonomic and
somatic small-diameter peripheral nerve fibers
was highlighted as a potentially useful
assessment method for PRP (5). Raynaud's
phenomenon with sensorimotor demyelinating
polyneuropathy has been reported rarely in the
literature. We aimed to report a case with RP and
sensorimotor demyelinating polyneuropathy.

CASE REPORT

A 36-year-old male patient was admitted to our
clinic with complaints of changes in the color
exacerbating by cold, numbness, and tingling of
the distal parts of the upper and low extremities
for the last 6 months (Figure-1). There was no
medical history about smoking and any diseases
for the patient. The general condition was
moderate, oriented, cooperative, and the vital
signs were within normal ranges. On physical
examination, the patient had bilateral RP at the
distal parts of his extremities. The patient had no
joint tenderness, swelling, deformity, skin rash, or
oral ulcers. On neurological examination, sense
of vibration in both extremities was paresthetic
and deep tendon reflexes were decreased.
Fasting blood glucose, vitamin B12, and thyroid
function tests were normal. Rheumatoid factor,
anti-cyclic  citrullinated peptide, antinuclear
antibody, anticardiolipin immunoglobulin M,
immunoglobulin G, lupus  anticoagulant,
complement 3, complement 4, direct Coombs
test, and anti-neutrophil cytoplasmic antibodies
were negative. No cryoglobulins and monoclonal

Table-1. Nerve conduction study of the patient.

proteins were detected. The patient's
cerebrospinal fluid analysis was as follows: a
protein count of 46,7 mg/dL, glucose 65mg/dL,
and normal cell count. The cerebrospinal fluid
culture was sterile. Nerve conduction studies of
the patient were reported as mix-type
sensorimotor  demyelinating  polyneuropathy
(Table-1). Magnetic resonance angiography of
the extremities and the capillaroscopic findings
were normal. Pregabalin (600mg/day),
acetylsalicylic acid (100 mg/day), and nifedipine
(30 mg/day) were started to the patient. B12
replacement therapy was not given because the
vitamin B12 level was within normal limits. A
significant clinical improvement was observed in
2 months of the treatment. The complaints of
numbness and tingling in the distal parts of the
upper and lower extremities decreased, and the
vibration sense and deep tendon reflexes
returned to normal.

Figure-1. Discoloration of the patient's upper and lower
extremities (Raynaud's phenomenon).
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DISCUSSION

The prevalence of RP has been reported to be
approximately 5% in the general population (6).
The dysregulation of neural, endothelial, and
intravascular control mechanisms was mentioned
in RP (3). The assessment of RP includes careful
history, examination, laboratory investigations,
and imaging studies (2). The complete blood
count, serum  glucose, serum  protein
immunofixation, thyroid function tests, erythrocyte
sedimentation rate, C-reactive protein,
antinuclear antibody, and nail fold capillaroscopy
are useful for evaluating RP (7). Angiography is
used to exclude obstructive vascular diseases.
Patient education and lifestyle changes such as
stopping smoking cessation are important for
patients with RP (7). The calcium-channel
blockers, angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, alpha-
blockers, phosphodiesterase type 5 inhibitors,
and selective serotonin reuptake inhibitors are
some of the pharmacological therapies for the
treatment of RP (7). The surgical intervention is
an option in patients with refractory RP to
medical treatment (3). Our patient's laboratory
investigation was negative for autoimmune
diseases and malignancy. And, he was
diagnosed as primary RP.

The clinical features of neuropathies are
neuropathic sensory symptoms, and deep tendon
reflexes are usually reduced or absent (8). A

careful history, examination, and appropriate
investigations are needed for peripheral
polyneuropathies'  diagnosis. In  addition,

erythrocyte sedimentation rate, renal and liver
function tests, thyroid profile, fasting blood
glucose, vitamin B12, folate, serum protein
electrophoresis, antinuclear antibody, double-
stranded DNA antibodies, and extractable
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nuclear antigens analysis are helpful in
diagnosis. Nerve biopsy is rarely required,
however, it may be used in the diagnosis of
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CONCLUSION

We report a case of PRP with sensorimotor
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polyneuropathy can explain the common
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the sensorimotor demyelinating polyneuropathy
in PRP, and the patients should be examined in
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Serebral kitle izlenimi veren derin serebral venoz tromboz vakasi

Deep cerebral venous thrombosis case giving impression of a cerebral tumor
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oz

Serebral ven6z tromboz, morbidite ve mortaliteye yol agabilen nadir bir hastaliktir. En sik 30-40 yas
arasi olmak Uzere tim yas gruplarinda gortlebilir. Serebral venéz tromboz hastalari siklikla bag agrisi,
bulanti, papilddem daha nadir olarak ndbet, ensefalopati, intrakraniyal kanama, multipl kranial sinir
tutulumlarini igeren gesitli klinik bulgularla basvurabilir. Serebral ven6z tromboz hastalarinin degisken
prezentasyonu tanida zorluklar ortaya ¢ikarmaktadir. Bu yazida 10 gundir bas agrisi sikayeti olan ve
MR gériuntilemelerinde ilk olarak talamik kitle oldugu distnilen ancak ayrintili radyolojik incelemeler
sonucu internal serebral venlerde tromboz saptanan bir olgu sunulmustur.

Anahtar Sézciikler: Serebral venéz tromboz, bas agrisi, ayirici tani.

ABSTRACT

Cerebral venous thrombosis is a rare disease that can lead to morbidity and mortality. It can be seen
in all age groups, most commonly between the ages of 30-40. Cerebral venous thrombosis patients
may present with various clinical findings including headache, nausea, papilledema and less
commonly seizures, encephalopathy, intracranial hemorrhage, multiple cranial nerve involvements.
Variable presentation of patients creates difficulties in diagnosis. In this article, a patient who had a
headache for 10 days and was first thought to have a thalamic tumor MRI but was found to have
thrombosis in the internal cerebral veins as a result of detailed radiological examinations.

Keywords: Cerebral venous thrombosis, headache, differential diagnosis.

GIRIS vendz ve Kkapiller basing perfiizyonda bir

Serebral venlerin trombozunun insidansi (SVT)
1.32-1.57/100.000 arasinda degismektedir ve
tim inmelerin  %0.5’lik grubunu olusturur.
Kadinlarda ¢ kat daha sik izlenir bunun oral
kontraseptif kullanimina, hormon replasman
tedavilerine, gebelik ve postpartum déneme bagh
oldugu distnulmektedir. SVT'nin klinik
belirtilerinin iki mekanizma nedeni ile ortaya
ciktigi  dislnilmektedir. ilki tromboz ile artan
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azalmaya yol acar. Diger mekanizma ise trombdis
¢ozulmediginde beyin omurilik sivisi emiliminde
bozulma olur ve kafa i¢i basinci artar (1-4). Bu
yazida 10 gindir bas agrisi sikayeti olan ve
kraniyal manyetik rezonans (MR)
gorunttlemelerinde ilk olarak talamik kitle oldugu
distndlen ancak ayrintili radyolojik incelemeler
sonucu SVT saptanan bir olgu sunulmustur.
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OLGU SUNUMU

36 yasinda ve 9 haftalik gebe olan kadin hasta
10 glndur slren bas agrisi sikayeti nedeniyle
basvurdugu dis merkezde c¢ekilen MR
gorintilemesinde talamik kitleden
suphelenilmesi Uzerine, ileri tetkik amaci ile
hastanemiz beyin cerrahisi Kklinigine sevk
edilmigtir. Hastanin bilinen hastalik o6ykisu
bulunmamakta olup folat ve D3 vitamini digi ilag
kullanimi yoktu. Ozgegmisinde iki kez abortus
OykuslU dikkati cekmekte idi. Yapilan noérolojik
muayene ve goz dibi bakisi normal sinirlarda idi.
Kraniyal MR ve MR venografi goérintilemesinde
dural sinlis trombozunu disindiren bulgulara ek
olarak bilateral talamus ve sag krus serebride
hemorajik enfarkti distindiren radyolojik bulgular
(Sekil-1) saptanmasi sonucu noroloji servisine
devralindi. Rutin kan degerlerinde 6zellik
saptanmadi. Covid-PCR negatifti. Hepatit, HIV
seroloji, RPR negatifti. Vaskillit belirtegleri negatif
saptandi. Protein C: 102, protein S: 60 idi.
Trombofili paneli; faktér V-leiden: heterozigot
mutant, protrombin- G20210A: heterozigot
mutant, b-fibrinojen 455G-A: heterozigot mutant,
MTHFR c¢c677t ve  MTHFR al29c: heterozigot
mutant olarak sonuglandi ve hematolojiyle birlikte
degerlendirilerek émir boyu antikoagulan tedavi
planlandi.

Ay mm
”

Sekil-1. (A, B) Diffizyon sekansi MRG de sagda daha
belirgin her iki talamus ve bazal ganglionik
dizeyde hemorajik vendéz infarkt lehine
diffizyon kisithlklar izlenmektedir. (C) MR
Venografide bilateral internal serebral venler,
sinls rektus, sag transvers sinlis ve juguler
ven diizeyinde akim izlenmemistir. (D) Sagda
daha belirgin her iki talamik, bazal ganglionik
ve sagd krus serebri dizeyinde T2A-FLAIR
hiperintens gériinim ve 6dem izlenmektedir.
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TARTISMA

SVT artmis kafa igi basinci, ndbet ve koma
nedenli yasami tehdit edebilecek bir hastaliktir.
SVT li hastalarin %85'inde en az bir risk faktori
tanimlanmistir. Trombofiliye neden olan protein C
ve S eksiklikleri, antitrombin eksikligi, faktér V
Leiden mutasyonu, protrombin gen
mutasyonunun yani sira
hiperhomosisteinemi, nefrotik sendrom &éykust,
antifosfolipid antikorlari SVT’e neden olabilir (2).
Komsu sinuslerin trombozuna yol agabilen otitis,
mastoiditis gibi enfeksiyonlar da SVT e yol
acabilir. SVT; kafa travmasi, belirli ndrosirirji
prosedurleri, juguler ven kateterizasyonu sonrasi
da gorulebilir (3). Belirtiler akut, subakut veya
kronik olabilir ve SVT’ de en yaygin semptom bas
agrisidir. Papilédem, diplopi intrakranial basing
artisina isaret eder ve g6z dibi incelenmelidir.
Fokal norolojik belirtiler hastalarin % 44'lne
kadar gorulebilmektedir (4). Bu belirtilere sahip
hastalarda hemogram, biyokimya, CRP, D-Dimer,
sedimentasyon  hizi  gibi  tetkikler  rutin
bakilmalidir. Noérogérintilemede ise kontrastsiz
kranial BT'de cord sign, dense triangle sign; BT
venografide empty delta sign izlenebilir. Kranial
MR ve MR Venografi (MRV) ise BT den daha
yuksek duyarliliga sahiptir. MRV de akim yoklugu

taniyir dogrular. Yine tani konulamamissa
serebral anjioyografide endikedir (3, 4).
Tedavisinde antikoagulasyon, cerrahi
trombektomi, dekompresif cerrahi

yapilabilmektedir. Bu yazida da hastanin 10
glnlik bas agrisi oOykusli ve risk faktord
bulunmasi nedenli her ne kadar goéruntileme
talamik kitle disindurse de SVT ilk akla gelen
ayirici tani olmustur.

Bilateral  talamik lezyonlarin  etyolojisinde
metabolik ve toksik slregler, cgesitli genetik
hastaliklar, enfeksiyon, vaskiler tikanikliklar ve
neoplazi yer tutar (5). Metabolik ve toksik
sureclerden ozmotik myelinoliz (OM), Wernicke
ensefalopatisi (WE) buna &rnektir. WE tiamin
eksikligi nedenli ve siklikla kronik alkol kullanimi
ile iliskilidir. Tiamin bir osmotik gradyan
dlizenleyici oldugundan eksiklik bazal ganglionik
diffizyon kisitiligina neden olabilir. T2 agirlikli
MR goruntuleri; mamiller cisim, talamusun
mediali, mezensefalon ve dorsal medullada
hiperintensite gdsterebilir (6). OM; cogdunlukla
hiponatreminin hizli diizeltimesi sonucu gorilir.
Klasik lezyon ponsun merkezini icerir ancak
bazal ganglionlar ve talamus da etkilenebilir (7).

Genetik hastaliklardan ise Wilson, Fahr, Fabry,

Leigh hastaigi bilateral talamik tutulus
gorilebilen hastaliklardan bir kagidir. Wilson
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hastaligi, otozomal resesif gecis gosteren bakir
metabolizmasi bozuklugudur. Hastalarda siroz,
Kayser-Fleischer halkalari ve bazal ganglionlarda
dejenerasyon vardir. T2 MR gorintileri derin gri
maddenin simetrik hiperintensitesini gosterir.
Fahr hastaligi nedeni bilinmeyen nadir bir
hastaliktir. Klinik olarak noropsikiyatrik
anormallikler, koreoatetotik hareket bozuklugu ile
karakterizedir. Derin gri cevherde iki tarafli
kalsifikasyon mevcuttur ve en sik globus pallidus
etkilenir (8). Fabry hastahdr X'e bagh bir
glikosfingolipid metabolizmasi  bozuklugudur.
Vaskller endotel, diz kas hucreleri, kalp ve
beyinde glikosfingolipid birikir. Pulvinardaki T1
hiperintensitesi yaygin bir bulgudur. Leigh
hastalidi; ilerleyici nérodejenerasyonun solunum
yetmezligine ve 6lime yol agtigi bir mitokondriyal
hastaliktir. T2 agirlikli gérintilerde hiperintensite
bazal ganglionlar, diensefalon, beyin sap,
talamus ve dentat gekirdeklerde gorilebilir.
Ensefalitin birgok formu (Bati Nil ensefaliti, Japon
ensefaliti, Murray Valley ensefalit, Dogu at
ensefaliti ve kuduz) talamus tutulumu yapabilir.
Creutzfeldt-Jakob hastaligi (CJD), ndronlarda
prion proteinlerinin birikmesinden kaynaklanan
nadir bir nérodejeneratif hastaliktir. CID'li kisiler
hizla ilerleyen demans tablosu gelistirirler.
Gorintilemede talamus ve kortekste difflizyon
kisithhd1 gdérulebilir. Hokey sopasi isareti CJD
varyantinin karakteristigidir (9).

Kaynaklar

Vaskiler nedenlerden ise posterior sirkilasyon
arter tikanikliklari talamik enfarktlara yol agar. Bir
varyant olan Percheron arter, posterior serebral
arterin  proksimal segmentinden g¢ikar ve
tikanikligr bilateral talamik enfarkta neden olur
(20).

Ek olarak derin vendz sinlis trombozlari
vakamizda da oldugu gibi bilateral talamik
enfarkta yol acabilir. Derin ven trombozu tipik
olarak talamusun ve bazen bazal gangliyonlarin
bilateral simetrik tutulumu ile sonuglanir. BT de
hiperdens ven  gorilebiir ve T1 MR
goruntilerinde sinUslerdeki pihtidan kaynaklanan
hiperintensitesi gorilebilir. Hafif ila orta derecede
serebral hipotansiyon; beyin sapi, bazal
ganglionlar ve serebellumu korumak igin kanin
anteriordan posterior dolagima refleks olarak
santina neden olur. Kan akisinda ciddi azalma
olursa koruyucu sant artik olusmaz ve bazal
gangliyonlara, beyin sapina zarar verir. Posterior
reversibl ensefalopati ve hipoksik iskemik
ensefalopati talamus dahil derin beyaz cevher
lezyonlarina neden olabilmektedir. Ayirici tani;
hasta dykusu, goruntileme 6zellikleri ve talamus
disindaki lezyonlarin varligi veya yoklugu ile
daraltilabilir.

Cikar catismasi: TUum yazarlar g¢ikar gatismasi
olmadigini belirtmektedir.
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Chordal cutting for severely restricted mitral anterior leaflet

Ciddi restriksiyonu olan mitral anterior liflet i¢in kordal ayirma

Serkan Ertugay Tahir Yagdi

Ege University Medical Faculty, Department of Cardiovascular Surgery, Izmir, Turkiye

ABSTRACT

Functional mitral regurgitation (MR) is usually caused by cardiomyopathy. Herein, we present chordal
cutting and ring annuloplasty due to severely restricted anterior leaflet. Seventy-seven years old, male
patient suffering shortness of breath had the diagnosis of severe mitral regurgitation and coronary
artery disease. Preoperative echocardiography showed reduced ejection fraction and severe central
jet due to tethering of secondary chordae. Restricted chordae were resected by transverse aortotomy,
saphenous graft bypass was done, and semi-rigid ring was implanted. Postoperative
echocardiography showed no residual regurgitation, excellent mobility of anterior leaflet. Chordal
cutting seems to be an effective technique to treat functional MR caused by the restriction of anterior
leaflet.

Keywords: Functional mitral regurgitation, chordal cutting, mitral repair.

oz

Fonksiyonel mitral yetmezlik siklikla kardiyomiyopatiye baglidir. Bu makalede, mitral anterior liflette
ciddi restriksiyon nedeniyle kordal ayirma ve ring anniiloplasti uygulanan hasta sunulmaktadir. Yetmis
yedi yaginda, erkek hasta, nefes darligi sikayeti ile tetkik edilip, ciddi mitral yetmezligi ve koroner arter
hastaligi tanisi almigtir. Preoperatif ekokardiyografide sekonder kordadaki restriksiyona bagh ciddi
santral mitral yetmezlik jeti ve diisiik sol ventrikiil ejeksiyonu saptanmigtir. Restriktif kordalar transvers
aortotomi ile mitral kapaga tutundugu bdlgeden kesilerek ayrildi, safen ven grefti ile koroner baypas
uygulandi ve mitral anniliise semi-rijid ring implante edildi. Postoperatif ekokardiyografi'de rezidii
mitral kagak g6zlenmezken anterior liflet hareketinin gayet iyi oldugu goériildii. Kordal ayirma islemi,
Ozellikle anterior lifletin ciddi restriksiyonuna bagl fonksiyonel mitral yetmezligi diizeltmek igin
uygulanabilecek etkin bir teknik gibi gériinmektedir.

Anahtar Sézclikler: Fonksiyonel mitral yetmezlik, kordal ayirma, mitral tamir.

INTRODUCTION

The term of ‘Functional or Secondary’ defines
mitral regurgitation (MR) in the absence of mitral
valve pathology caused by cardiomyopathy,
either ischemic or non-ischemic, result in
displacement of papillary muscles. The selection
of the treatment is a debate for the Heart Team.
The common procedure was to perform
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downsized ring annuloplasty till the publication of
the update of valve guideline (1). The prospective
randomized study, referred to the statement,
showed recurrent moderate-to-severe MR in the
ring group (2). Today, this recommendation led
the surgeons to replace the valve instead of
repair.
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Not only to avoid implantation of valve prosthesis,
but also to prevent recurrence of MR, many of
valvular or subvalvular repair techniques were
experienced in addition to downsized ring
annuloplasty. Chordal cutting is one of the
techniques proposed firstly by Messas et al, to
improve mobility of the anterior leaflet in order to
increase the length of coaptation (3). To date, it
has been performed effectively by some
surgeons and satisfactory results have been
achieved. (4)

Herein, our aim is to present chordal cutting in
combination ring annuloplasty for ischemic MR
due to severely restricted anterior leaflet.

CASE REPORT

Preoperative Data

Seventy-seven years old, male patient suffering
shortness of breath had the diagnosis of severe
mitral regurgitation. Coronary angiogram showed
only significant stenosis of obtuse margin (OM)
artery. Preoperative transthoracic
echocardiography showed the reduced ejection
fraction (38%) due to inferior wall motion
abnormality, severely regurgitated central jet due
to loss of coaptation (Vena contracta:11 mm),
severe pulmonary hypertension and moderate
tricuspid regurgitation. The detailed analysis by
intraoperative transesophageal echocardiography

(TEE) revealed immobile basal segment of
anterior leaflet due to severely tethered
secondary chordae (bending angle 139°,

coaptation depth 9 mm). The tethered secondary
chordae are showed in the Figure-1la.

Surgical technigue

Patient was operated via median sternotomy.
Because of distal ascending aortic calcification,
femoral artery was cannulated and bicaval
venous cannulation was done in standard
fashion. Heart was arrested and perfused by
blood cardioplegia (warm induction, cold
maintenance and hot shot). Firstly, transverse
aortotomy was performed for chordal cutting.
Anterior mitral leaflet was examined, and
restricted secondary chordae were resected
carefully (Figure-1b). Then, distal anastomosis of
OM was performed. Thereafter, left atriotomy
was applied to expose mitral valve. Conventional
examination of the mitral valve showed no
pathology. Sorin Memo 3D (Sorin Biomedica
Cardio S.r.L., Saluggia, Italy), No:32 semi-rigid
ring was implanted in the mitral annulus by 2/0
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polyester sutures. Saline Test showed no
regurgitation and left atriotomy was closed.
Proximal anastomosis of the saphenous vein
graft was done to the aorta under aortic cross
clamping. Postprocedural intraoperative TEE
showed excellent mobility of anterior leaflet,
sufficient coaptation height, normal aortic valve
function, better left ventricle systolic function and
no residual regurgitation.

Postoperative course was uneventful and pre-
discharge echocardiography showed having no
MR and good LV function. Patient was
discharged on the day 8 and prescribed warfarin
for the anticoagulation for three months.

Figure-1. a- Figure preoperative
echocardiographic view. Please note
severe tethering and restricted mobility of
anterior mitral leaflet causing loss of
coaptation (red arrow), b- Intraoperative
picture showing (black arrows) the
resection of tethered secondary chords.

showing

DISCUSSION

Ischemic mitral regurgitation (IMR) is a difficult
clinical entity in terms of severity of regurgitation,
indication and timing of surgery and surgical
technique. Therefore, management of functional
or ischemic MR requires detailed
echocardiographic assessment, advanced
imaging techniques evaluating viability and
implementation of best surgical technique with
low recurrence and mortality rate.
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Prospective, randomized and multicenter study is
comparing only ring annuloplasty and
replacement for ischemic MR, published by
Goldstein et al, have found similar early mortality
in both groups, but high recurrence of MR in the
repair group. This study, is referring to the cause
of the change of the recommendation in the valve
guideline for the treatment of IMR, have already
influenced many surgeons’ approach. But, as the
authors self-criticize, patients were not selected
based on echocardiographic parameters or the
possibility of reverse remodeling which is found
to be strong predictor of the durability in this
study (1).

Many reports showed that downsized ring
implantation is associated with high risk of
recurrence of MR (5). Additionally, implantation of
downsized ring may cause further tethering of
anterior leaflet causing recurrence. Therefore,
surgeons focused on the mechanism of MR and
tried to restore the configuration of subvalvular
components of mitral valve. Papillary muscle
relocation was defined as a safe and effective
technique in order to decrease leaflet tethering,
revised by papillary muscle approximation later
(6). Mihos et al, they have reported a meta-
analysis of five studies, strong in design, which
are comparing only ring and ring plus subvalvular
procedures. This important report showed similar
rate of complications, also better long-term
efficacy in terms of recurrence of MR, reverse
remodeling of LV, improved LV systolic function
and less restriction of the mitral valve, in favor of
ring plus subvalvular procedures (7). Another
meta-analysis, defining and analyzing all
subvalvular techniques, included 1093 patients,
showed significantly (OR 0.27, 95% CI 0.19 to
0.38) lower rate of reoccurrence of 2>MR (4).

References

Chordal cutting (CC) is one of the additional
techniqgues to improve leaflet mobility. The
reason is to excessive tethering of anterior leaflet
causing loss of coaptation. The concerns are the
disruption of valvular-ventricular continuity and
progressive left ventricular remodeling because
of its role in maintaining LV geometry and the
distribution of stress on MV. But this effect was
not shown in the previous clinical studies. Borger
et al, they published a comparison of CC and ring
annuloplasty alone. They provided an
improvement of leaflet mobility and less recurrent
MR with similar rate of complication, although the
high-risk patients were case in the CC group (8).
Mid-term outcomes were reported by Murashira
et al, which showed improved survival and low
recurrence of severe MR (9).

The optimal approach will be to select the patient
who will benefit from the subvalvular repair
techniques. The main criteria are
echocardiographic parameters such as, tethering
height, tenting area, left ventricular end-systolic
and end-diastolic diameters, tethering angles of
the leaflets. Drake et al, in their report, they point
out the importance of image-guided repair
approach for myopathic disease (10).

CONCLUSION

Chordal cutting seems to be a safe and effective
technique to treat ischemic MR in selected
patients such as older age, contraindication for
anticoagulation, high surgical risk for valve
replacement.
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Lodine-131 uptake in a patient with cholelithiasis on post-therapeutic scan
Kolelitiaziste postablatif tiim viicut tarama sintigrafisinde 1-131 tutulumu

Mertcan Guven' Aylin Oral Sadik Tamsel® Aysegul Akgunl

! Department of Nuclear Medicine, Ege University Faculty of Medicine, Izmir, Turkiye
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ABSTRACT

A 71-year-old male patient was diagnosed with papillary carcinoma follicular variant after bilateral total
thyroidectomy and radioactive iodine treatment was applied. The post-therapeutic whole-body scan
demonstrated a focal 131-1 uptake in the right lobe of the liver in the right upper quadrant of the
abdomen. Single-photon emission computed tomography/computed tomography (SPECT/CT) was
performed to determine the precise localization of 131-I uptake. It was understood that the identified
focal 131-1 activity was due to cholelithiasis. In the same period, free-floating gallstones in the lumen
and the gallbladder neck were observed on the abdominal ultrasonography.

Keywords: Differentiated thyroid cancer, lodine-131 scintigraphy, cholelithiasis, SPECT/CT.

oz

71 yasinda erkek hasta, bilateral total tiroidektomi sonrasi papiller karsinom folikiiler varyant tanisi aldi
ve hastaya radyoaktif iyot tedavisi uygulandi. Postablatif 10. Giinde uygulanan I-131 tiim viicut tarama
sintigrafisinde batin sag lst kadranda karaciger sag lobunda fokal 1-131 tutulusu dikkati ¢ekti. Bunun
lizerine tek foton emisyon bilgisayarli tomografisi/ bilgisayarli tomografi (SPECT/BT) uyguland..
Tanimlanan fokal 1-131 tutulumun Kolelitiazis nedeniyle oldugu anlasildi. Ayni dénem abdominal
ultrasonografisinde safra kesesi boynunda ve liimen i¢cinde serbest yiizen safra kesesi taslari izlendi.

Anahtar Sozciikler: Diferansiye tiroid karsinoma, lyot-131 sintigrafi, kolelitiazis, SPECT/BT.

A 71-year-old male patient was diagnosed with
differentiated thyroid carcinoma follicular variant
after bilateral total thyroidectomy, and the tumor
size was 6 cm. The patient was given 3.7 GBq
(100mCi) 131-1 treatment. Meanwhile, serum
thyroid-stimulating hormone (TSH) level was 70
IU/mL, thyroglobulin (Tg) level was 0.15 ng/mL,
and anti-Tg was <15 IU/mL during ablation. Then
post-therapeutic 131-1 whole-body scan was
performed. On the whole-body scan, in addition
to activity uptake in the thyroid bed consistent
with residual thyroid tissue, focal 131-l1 uptake
was observed in the right upper quadrant of the
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abdomen in the area compatible with the right
lobe of the liver. On the SPECT/CT images
performed upon this finding, it was determined
that the gallbladder was distended and focal 131-
| uptake was in one of two localizations of
gallstones. An abdominal ultrasound performed
in the same period revealed normal liver size and
parenchyma, a 12 mm diameter stone impacted
in the gallbladder neck, and a 2.5 cm stone free-
floating in the lumen. According to the patient’s
medical record, gallstones are known and
followed for a long time (Figure-1).
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A B

Figure-1. Intense focal uptake was identified at the region of the gallbladder on the post-therapeutic 131-I whole-
body scan. Anterior (A) and posterior (B) views are shown. Focal 131-I uptake is observed in the area
compatible with cholelithiasis on CT (C) and fused SPECT/CT (D) images. Cholelithiasis is
demonstrated in the gallbladder on the abdominal ultrasound image (E).

Differentiated thyroid cancers include papillary
and follicular thyroid cancers and are the most
common thyroid malignancy. After total
thyroidectomy, disease-free survival rates are
high with 131-1 ablation in selected cases. The
sensitivity and specificity of imaging with 131-I
are high in differentiated thyroid cancer.
However, false-positive 131-1 uptakes can be
seen due to body secretions, inflammation, and
non-thyroid neoplasms (1, 2). Additional imaging
methods are needed when 131-1 uptake is
incompatible with Tg.

Due to the metabolism of radiolabeled Tg in the
liver, diffuse radioactivity uptake is almost always
seen in the liver. However, focal radioactivity
uptake may be due to benign cystic lesions,
malignant lesions, delayed hepatic excretion, and
NIS expression in the gallbladder mucosa (3).
Focal uptake may also be seen due to liver

References

metastasis, but this is not very common and its
frequency is 0.5% (4). In addition, liver
metastases usually occur in end-stage disease.
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lodine-131 uptake in cholelithiasis may be due to
the induction of iodine organification by
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili giincel, nitelikli ve 6zgiin galismalari yayimlamayi amaclamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir icret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonilli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna gdre yazarlar ve okurlar; uygun bigimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler icin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Uyelerinin goruslerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak Uzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari arln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.


http://www.icmje.org/
http://www.icmje.org/
http://www.icjme.org/
http://www.nap.edu/catalog/5140.html
http://icmje.org/conflicts-of-interest/
http://egetipdergisi.com.tr/
http://egetipdergisi.com.tr/tr/

Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.
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