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Dergimizin degerli okuyuculari,

2023 yilinin ilk sayisini ilginize sunuyoruz. Okurlarimiz ve yazarlarimizin da geri bildirimlerini degerlendirerek
dergimizi uluslararas: indekslere girebilecek seviyeye ¢ikartmak i¢in ¢aligmalarimiz siiriiyor. Her gegen sayida
okuyucularimizi daha 6zgiin ve daha ilgi ¢ekici konularda hazirlanmis bilimsel arastirmalarla bulusturmaya ¢ali-
styoruz. Biz sayiy1 hazirlarken ¢ok sey 6grendik. Umariz sizin igin de egitici ve keyifli bir say1 olur.

Bu vesile ile tim meslektaglarimizin 14 Mart Tip Bayramini da kutluyorum. Saglicakla kaliniz...

Prof. Dr. Yusuf AYDEMIR
Bas editor
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GENEL BILGILER

Sakarya Tip Dergisi, Acil Tip, Adli Tip, Aile Hekimligi, Algoloji, Anatomi, Aneztezi ve Reanimasyon, Beyin ve Sinir Cer-
rahisi, Gocuk Saglig ve Hastaliklari, Deri ve Ziihrevi Hastaliklar, Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji, Fiziksel
Tip ve Rehabilitasyon, Fizyoloji, Genel Cerrahi, Gogiis Cerrahisi, Gogiis Hastaliklari, Goz Hastaliklari, Halk Saghg, Hava
ve Uzay Hekimlii, Hematoloji, Histoloji ve Tibbi Embriyoloji, ¢ Hastaliklars, Kadin Hastaliklari ve Dogum, Kalp ve Da-
mar Cerrahisi, Kardiyoloji, Kulak Burun Bogaz Hastaliklari, Néroloji, Niikleer Tip, Ortopedi ve Travmatoloji, Plastik ve
Rekonstriktif Cerrahi, Radyasyon Onkolojisi, Radyoloji, Ruh Saghig ve Hastaliklar, Spor Hekimligi, Sualti Hekimligi ve

Arastirma Makalesi:

Oz (Abstract): Tiirkge ve Ingilizce dzetler galismann bash ile birlikte verilmelidir. Ozetler Amag (Objective), Gereg ve
Yontemler (Materials and Methods), Bulgular (Results) ve Sonug (Conclusion) béliimlerine ayrilmali ve 250 sozciigi geg-
memelidir.

Anahtar Kelimeler (Keywords): Tiirkse ozetten sonra Tiirkge anahtar kelimeler, Ingilizce ozetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Hiperbarik Tip, Tibbi Biyokimya, Tibbi Ekoloji ve Hidroklimatoloji, Tibbi Farmakoloji, Tibbi Genetik, Tibbi
Patoloji, Uroloji Anabilim Dallari ve yukarida adi gegen tim bilim dallarnin yan dallanyla ile ilgili olabilecek

Giris ( Giris son p amacint bildiren bir ciimle yer almalidir.
Geregve (Materials and Methods): Arastirmanin tipi, etik hususlar (etik onaminin alindig: kurum, tarih ve no),
pek kullanilan is analiz yontemleri belirtilmelidir.

prospektif veya deneysel arastirma, derleme, olgu sunumu, editoryal yorum/tartisma, editre mektup, cerrahi teknik, ayi-
rict tani, tibbi kitap degerlendirmeleri, soru- cevaplar ve tip giindemini belirleyen giincel konular yayinlayan, Ulusal ve
Uluslararasi tiim tibbi kurum ve personele ulasmayi hedefleyen bilimsel bir dergidir. 06/07/2019 tarihinden itibaren Dis
Hekimlig, Beslenme ve Diyetetik, Saglik Yonetimi Bilim Dallarindan génderilen galismalar koruyucu hekimlik konularint
islemek kaydiyla kabul edilecektir.

Dergi yilda dort say1 olarak Mart, Haziran, Eyliil ve Aralik aylarinda yaymlanmaktadir. Derginin resmi yaym dili Tiirkce ve
ingilizcedir. Ingilizce yazim tercih sebebidir. Dergi ile ilgili her tiirli islem ve bagvuru http://dergipark.gov.tr/smj adresinden
yapilabilir. Gegmis sayilarda yaynl ligmal i

bu adresten

Bilimsel Politikalar ve Etik Sorumlulugu: Yazlarin bilimsel sorumlulugu yazarlara aittir. Tam yazarlarin galismaya aktif
olarak katilmis olmasi gereklidir. Gonderilen yazlarin dergide yayinlanabilmesi igin daha 5nce bagka bir bilimsel yaymn or-
ganinda yayinlanmamis olmas: gerekir. Gonderilen yaz1 daha 6nce herhangi bir toplantida sunulmus ise; toplant: adi, tarihi
ve ditzenlendigi sehir belirtilmelidir. Klinik arastirmalarin protokoli ilgili kurumun etik komitesi tarafindan onaylanmis
olmalidur. Insanlar iizerinde yapilan tim caligmalarda, “Yontem ve Geregler” bolimiinde cal d

landig veya al Helsinki flkeler Dekl (www.wma.net/e/pol
dair bir ciimle yer almalidur. (Etik kurul tarih ve protokol numarast) Galismaya dahil edilen tiim insanlarin bilgilendirilmis
onam formunu imzaladigi metin iginde belirtilmelidir.

ilgili komite

b3.htm) uyularak gerceklestirildigine

Galigmada “Hayvan” desi kullamilmag ise yazarlar, makalenin Gereg ve Yontemler bolimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda galismalarinda hayvanhaklarini koru-
duklarini ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek zorundadir.

Degerlendirme Siireci:

Dergiye gonderilen yazilarn ¢ asamada Birinci agamada makaleler dergi standartlart
agisindan incelenir, yazim kurallarina uymayan makaleler reddedilir. Makale yazim kurallarina gore diizenlendikten sonra
aynt isimle yeniden dergiye yiiklenebilir. Ikinci asamada makaleyi editr kurulu tarafindan icerik ve yéntem agisindan de-

gerlendirmeye alinir. i1k iki agamay: tamamlayan makaleler iigiincii asamaya gegerek incelenmesi igin hakemlere gonderilir.

“Tim yazilarda editéryel degerlendirme ve diizeltmeye basvurulur; gerektiginde, yazarlardan bazi sorulart yamitlamast ve ek-
sikleri tamamlamast istenebilir. Degerlendirme sonucu kabul, mindr revizyon, major revizyon, yeniden yazilmast gerekli ya
da ret karar: gikabilir. Dergide yayinlanmasina karar verilen makale basim siirecine alinir; bu asamada tiim bilgilerin dogru-
lugu igin ayrintil kontrol ve denetimden gegirilir; yayin dncesi sekline getirilerek yazarlarin kontroliine ve onaymna sunulur.

Yaymn Hakku:
1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her tiirlii yaymn hakki dergiyi yayimlayan kuruma

d k.gov.tr/smj internet ad

aittir. Yazarlar, http & inden ul

1 “Yayn Haklar: Devir Formu™nu doldurup (mavi
kalemle ve islak imzali olacak sekilde tim yazarlarca imzalanms), DergiPark sitemi iizerinden gondermelidirler.

Olgu sunumu/serisi ve derleme disindaki bilimsel cahsmalarda etik kurul onay belgesi sisteme yiiklenmelidir.

Veri toplama siireci Aralik 2010 tarihinden énce tamamlanmus calismalar kabul edilmeyecektir.

Bilimsel caligmalar, calismadaki yazarlarin isim ve soy isimleri (calismaya dahil olan tiim yazar isimleri yazilmali) ile
caligma bashigindaki tiim kelimelerin (baglaglar hari¢) sadece ilk harfleri biyitk harf olacak sekilde DergiPark sistemi-
neyiiklenmelidir.

Yazarlarin ayni sayida ilkisim olduklar: yalnizca bir alismalari yaymlanacaktir.
SCI, SSCI, SCIE, ESCI veya A&HCIde

indeksl dergilerd hsmalarind

Sakarya Tip Dergisinde yayinlanmus herhangi bir galismaya atifta
bulunan yazarlarin (Galisma bilgilerinin ve varsa linkinin Editére Sunum Sayfas'nda
belirtilmesi gerekmektedir ve hekerbicer@gmail.com adresine mail atilarak hatirlatma yapilmalidir).

Yazim dili Ingilizce olan bilimsel caligmalarin veya yazim dili Tiirke olan galismal
akademik diizenl
bu galismalara éncelik verilecekir.

oncelik

Ingilizce &

hizmeti veren p 1 kurum veya kur yardim i durumunda

Yazinin Hazirlanmast

Derleme tiiriindeki bilimsel galismalar igin yazar says tici gegmemelidir.

Olgusunumlar igin yazar sayist altiy: gegmemelidir.

Yazlar gift satir aralikli ve 10 punto olarak, her sayfanin iki yaninda ve alt ve ist kisminda 2.5 cm bosluk birakilarak
yazilmahdir. Yaz stili Arial olmahdir.

Yazilar Microsoft Word formatinda olmalidir. (Tablolar dahilolacak sekilde)

Kisaltmalar, 6zette ve ana metinde kelimenin ilk gectigi yerde parantez iginde verilmeli ve tiim metin boyunca o kisalt-

ma kullamilmalidir. Kiigiik harflerle yapilan kisaltmalara getirilen eklerde kelimenin okunusu esas almir: cmiyi, kgdan,
mmiden, krun, Bityiik harflerle yapilan kisaltmalara getirilen eklerde ise kisaltmanin son harfinin okunugu esas alinir:
BDT’ye, TDKden, THYde, TRTen, TLnin vb. Ancak kisaltmast biiyiik harflerle yapildiga halde bir kelime gibi okunan
okunusu esas alhmr: ASELSANda, BOTAS'n, NATOdan, UNESCO’ya vb.

Editore sunum sayfast ayr bir Word dosyast olarak gonderilmelidir. Editore sunum sayfasinda gonderilen calismanin

getirilen cklerde

Kategorisi, eg zamanl olarak bagka bir dergiye gonderilmemis oldugu, daha once baska bir dergide yaymlanmamis
oldugu, varsa galismayr maddi olarak destekleyen kisi ve kuruluglar ile varsa bu kuruluslarn yazarlarla olan iliskileri
belirtilmelidir.

Kapak sayfast ayri bir Word dosyast olarak gonderilmelidir. Kapak sayfasinda bashik basit ve anlasihir sekilde olmahdir
(Tiirkge ve ingilizce). Baghk 60karakterden daha uzun

oldugu takdirde Ingilizce ve Tiirkge kisa baslik da kapak sayfasina eklenmelidir. Tim yazarlarin ads, soyad: ve unvanlar,
ORCID numaralan, galigtiklart kurumun adi ve sehri bu sayfada yer almahidir. Bu sayfaya ayrica “yazismadan sorumlu”
yazarm isim, agik adres, telefon ve e-posta bilgileri eklenmelidir.

Istatistik Bilgi Notu
« Kullanilan istatistiksel yontem, orijinal veriye erisebilecek bilgili bir okuyucunun rapor edilen sonuglar: onaylayabilecegi

terimler, kisaltmalar ve semboller d

bir ayrintida belirtilmelidir. Kullanilan bilgisayar prog-
ramy, istatistiksel yonteme dair agiklama verilmelidir. Galigma deseni ve istatistiksel yonteme dair kaynaklar miimkiinse
belirtilmelidir.

« Sonuglarin sunumunda, ézellikle ortalama ve yiizdelik verirken, ondalikli hanelerin gosteriminde virgiilden sonra sonra
2 hane kullamilmalidir (112,2 yerine; 112,20 veya 112,21 gibi). P, t, Z degerler istisnadir ve virgiilden sonra 3 hane ve-
rilmelidir (p<0,05 yerine tam degier p=0,001). Tam say: digindaki gosterimlerde virgillden sonra iki hane, istatistiksel
degerlerin (p.t.zEKi-Kare gibi) virgiilden sonra ii¢ hane degerlerin sunulmas, p degerlerinin sunumunda p<0,05 veya
P>0,05 yerine test istatistigi ile birlikte tam p degerinin (bu degerin binde birden kiigitk olmas: durumunda p<0,001
bigiminde) gosterilmesi gerekmektedir.

Yazinin Béliimleri

« Galismanin gonderildigi metin dosyasinm iginde sirastyla, Tiirkge baghk, Tiirkce 6zet, Tiirke anahtar kelimeler, Ingilizce
bashk, ingilizce ozet, Ingilizce anahtar kelimeler, caligmanin ana metini, kaynaklar, her sayfaya bir tablo olmak izere
tablolar ve son sayfada sekillerin (varsa) alt yazilar: seklinde olmahdir. Tablolar kaynaklardan sonra, her sayfaya bir tablo
olmak iizere calismanin gonderildigi dosya iginde olmali ancak galigmaya ait sekil, grafik ve fotograflarin her biri ayr bir
imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

Bulgular (Results) Tartisma (Discussion) Kaynaklar (References)
Makalenin son sayfasinda etik onammin alindig kurum, tarih ve no ayrica belirtilmelidir.

Olgu Sunumu/Serisiz
Oz (Abstract): Tiirkge ve Ingilizce ozetler
150 kelime olmalidir.)

Anahtar Kelimeler (Keywords): Tiirkge ozetten sonra Tiirkge anahtar kelimeler, Ingilizce dzetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Giris (Introduction)

Olgu Sunumu (Case Report) Tartigma (Discussion) Kaynaklar (References)

*Olgu sunumlarinda, bilgilendirimis gonillii olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmesi ge-
reklidir.

bashg ile birlikte v Ozetler tek p olmalidir. (100-

Derleme:

Oz (Abstract): Derleme ézetleri kusa ve tek paragraflik olmalidir (ortalama 100-150 kelime; boliimsiiz, Tirkce ve Ingilizee)
Anahtar Kelimeler (Keywords): Tiirkce dzetten sonra Tiirkce anahtar kelimeler, Ingilizce 6zetten sonra Ingilizce anahtar
kelimeler belirtilmelidir.

Girig (Introduction) Konu lle lgili Baghiklar Sonug (Conclusion) Kaynaklar (References)

Editore Mektup:

Mektuplar, kaynaklar harig 500 kelimeyi gegmemelidir. Tiirkge ve Ingilizce dzete gerek yoktur. Kaynak sayst 5 ile smirlan-
dinlmalidir. Bir mektup en fazla 4 yazar tarafindan yazilabilir. Editére mektuplar hakem degerlendirme siirecine alinmaz,
ancak editor tarafindan gerekli durumlarda yazarlardan mektuba cevap vermeler istenebilir.

Anahtar Kelimeler

Enaz3 en fazla 6 adet, Tirkce ve Ingilizce yazimalidir.

Kelimeler birbirlerinden noktal virgiil () ile ayrilmalidir.

Ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/
MBrowserhtml).

« Tiirkge anahtar kelimeler Tirkiye Bilim Terimlerine uygun olarak verilmelidir (www.bilimterimleri.com).

Kaynaklar

Yazarlar yalnizca dogrudan yararlandiklar kaynaklar: yazilarinda gsterebilirler.

Kaynaklar yazida gelis sirasina gére yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Galigmada bulunan yazar sayist 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir.

Kaynak yazimi icin kullanilan format Index Medicus'ta belirtilen gekilde olmalidir (www.icmje.org).

Kaynak listesinde yalnizca yaymlanmig ya da yaymlanmast kabul edilmis veya DOI numarast almus caligmalar yer al-
malidir.

Kaynak sayisinin aragtirmalarda 50 ve derlemelerde 100, olgu sunumlarinda da

10 ile sinirlandirilmasina 6zen gosterilmelidir.

Kaynaklarin dizilme sekli ve noktalamalar asagidaki érneklere uygun olmalidir (Noktalamaisaretlerine liitfen dikkat
ediniz):

Makale igin; Yazar(lar)in soyad(lar)s ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yl, cilt, say1, sayfa no'su belir-
tilmelidir.

Ornek: Dilek ON, Yilmaz S, Degirmenci B, Ali Sahin D, Akbulut G, Dilek FH. The use of a vessel sealing system in thyroid
surgery. Acta Chir Belg 2005;105:369-372.

Kitap icin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, bslim bashis, edit

oldugu, sehir, yaymevi, yil ve sayfalar belirtilmelidir.

Ornek:

« Yabancr dilde yayimlanan kitaplar icin;

« Vissers RJ, Abu-Laban RB. Acute and Chronic Pancreatitis. In: Tintinalli JE, Kelen GD, Stapczynski J$ (eds.), Emergency
Medicine: A comprehensive Study Guide. 6 st ed. New York: McGraw-Hill Co; 2005. p.573-577.

« Tirkge kitaplar icin; Gokge O. Peptik iilser. Dilek ON, editér. Mide ve Duedonum.

« 1 Baski. Ankara: Anmit Matbaast; 2001. 5:265- 276.

« On-line yaynlar i¢in format; DOI tek kabul edilebilir on-line referanstur.

{in(lerin) ismi, kitap ismi, kaginct basks

Sekil, Resim, Tablo ve Grafikler

« Sekil, resim, tablo ve grafiklerin metin iginde gegtigi yerler ilgili cimlenin sonunda belirtilmelidir.

+ Sekil, resim, tablo ve grafiklerin agiklamalari ana metnin sonuna eklenmelidir.

+ Tablolar her sayfaya bir tablo olmak iizere yaznin gonderildigi dosya icinde olmali ancak yazaya ait sekil, grafik ve fotog-
raflarin her biri ayri bir imaj dosyast (jpeg ya da gif) olarak gonderilmelidir.

+ Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin alundaki agiklamada belirtilmelidir.

+ Daha dnce basilmug sekil, resim, tablo ve grafik kullanilmus ise yazil izin alinmalidir ve bu izin agiklama olarak sekil,
resim, tablo ve grafik agiklamasinda belirtilmelidit.

« Resimler/fotograflar renkli, ayrintlar: goriilecek derecede kontrast ve net olmalidir.

Gikar iligkisi: Yazarlarin herhangi bir cikar dayali bir iliskisi varsa bu agiklanmalidir.

Tegekkiir: Bu bolimde yazar olarak ismi gecmeyen ancak tesekkir edilmesi gereken Kisiler veya kurumlar yer almalidi.
Yayimlanmak Uzere Gonderilen Galigmalar Igin Kontrol Listesi

Galigmalar tam olmali ve sunlari kapsamalidir:

Tim yazarlarca imzalanmis “Telif Hakki Formu” (mavi kalemle ve 1slak imzali olacak sekilde)

Etik kurul onaynin PDF veya JPEG formatindaki gériintiisii(Olgu sunumu- serisi ve derleme yazilart icin gerekli de-
gildir)

Editore Sunum Sayfasi

Kapak Sayfast

Yazinin Bolimleri

Tiirkge ve Ingilizce baslik

Oz (Tiirkge ve Ingilizce)

Anahtar sozciikler (en az3 ve en fazla 6Tiirke ve Ingilizce)

Uygun boliimlere ayrilmis ana metin

Kaynaklar yazida gelis sirasina gore yazilmali ve metinde ciimle sonunda noktalama isaretlerinden hemen sonra “Ust
Simge” olarak belirtilmelidir.

Dergi yazt kurallarina uygun olarak hazirlanmis kaynaklar listesi

Biitiin sekil, tablo ve grafikler

Caligmalar, calismadaki yazarlarin isim ve soy isimleri(galismaya dahil olan tiim yazar isimleri yazilmaly) ile calisma
bashgindaki tim kelimelerin(baglaclar harig) sadece ilk harfleri biiyiik harf olacak sekilde DergiPark sistemine yiik-
lenmelidir.

Kontrol listesinde belirtilen kosullart

icind siireci
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Information to Authors

General Information:

Sakarya Medical Journal is a scientific journal that publishes retrospective, prospective or experimental research articles,
review articles, case reports, editorial comment/discussion, letter to the editor, surgical technique, differential diagnosis,
medical book reviews, questions-answers and also current issues of medical agenda from all fields of medicine and aims to
reach all national/international institutions and individuals.

The manuscripts may be related to Emergency Medicine, Forensic Medicine, Family Medicine, Algology, Anatomy, Anesthe-
siology and Reanimation, Neurosurgery, Pediatrics, Dermatology, Infectious Diseases and Clinical Microbiology, Physical
Medicine and Rehabilitation, Medical Physiology, General Surgery, Thoracic Surgery, Pulmonary Medicine, Ophthalmology,
Public Health, Aviation and Space Medicine, Hematology, Histology and Medical Embryology, Internal Medicine, Obstetrics
and Gynecology,

Cardiovascular Surgery, Cardiology, O ngology, , Nuclear Medicine, Orthopedics and Traumatology,
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Introduction

The aim of this study was to investigate percentages and gender distribution of the variations of the inferior vena cava (IVC), renal veins, and posterior lumbar tributaries
of the left renal vein (LRV).

Materials ~ For this cross sectional observational study, the computed tomography (CT) images of 1949 patients were evaluated retrospectively.
and Methods
Results  In the present study, percentages of double IVC, left IVC, and IVC interruption with azygos continuation were 0.5%, 0.2%, and 0.1%, respectively; circumaortic left
renal vein (CLRV) was 6% and retroaortic left renal vein (RLRV) was 4.2%. Multiple renal vein variations were 24.1% on the right, but none on the left. Posterior lumbar
tributaries of the renal veins were 0.15% on the right and 48% on the left. There was no difference between genders in terms of LRV and IVC variations. While the incidence
of multiple right renal veins was statistically significantly higher in male patients compared to female patients (p = 0.045), the opposite was true for the posterior lumbar
tributaries of the LRV (p = 0.035).
Conclusion  The venous system has a wide variety of variations, and the renal venous circulation is supported by number variations on the right in men and collaterals on the left in
women.
Keywords ~ Renal veins; inferior vena cava; anatomic variation
Abstract
Amag  Bu ¢alismanin amaci, inferior vena kava (IVK), renal venler ve sol renal venin posterior lomber dallarinin varyasyonlarinin yiizdelerini ve cinsiyet dagilimin arastirmakt.
Yontem ve . . - g . P . < g
Geregler Bu kesitsel gozlemsel calisma icin 1949 hastamin bilgisayarli tomografi (BT) goriintiileri retrospektif olarak degerlendirildi.
Bulgular  Bu ¢alismada ¢ift 1VK, sol IVK ve azigos veni ile devam eden VK kesintisi yiizdeleri sirasiyla %0,50, %0,20 ve %0,10; sirkumaortik sol renal ven %6 ve retroaortik sol renal ven
%4,20 idi. Multipl renal ven varyasyonlar: sagda %24,10 iken solda yoktu. Renal venlerin arka lomber dallart sagda %0,15 ve solda %48 idi. Sol renal ven ve IVK varyasyonlar:
agisindan cinsiyetler arasinda fark yoktu. Multipl sag renal ven insidansi erkek hastalarda kadin hastalara kiyasla istatistiksel olarak anlamli derecede yiiksek iken (p = 0,045),
sol renal venin arka lomber dallar icin bunun tersi dogruydu (p = 0,035).
Sonu¢  Venoz sistem ¢ok gesitli varyasyonlara sahiptir ve renal vendz dolasim erkeklerde sagda say: var lar1 ve kadnlarda solda koll llerle desteklenmektedir.
Anahty
KeZVanel:: Renal venler; inferior vena kava; anatomik varyasyon

Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License



Sakarya Med ] 2023;13(1):1-8
LEBLEBISATAN, Left Renal Vein Drainage Variations

INTRODUCTION
The systemic venous system exhibits embryologically com-
plex developmental stages. During the 4th to 8th weeks of
gestation, the infrahepatic IVC forms from the develop-
ment, anastomosis, and regression phases of the posterior
cardinal, subcardinal, and supracardinal veins, respec-
tively. Pauses or deviations in these developmental stages
cause IVC variations."? Therefore, venous system has di-
verse and much more variations than the arterial system.'

Variations can be an advantage or a disadvantage.

The inferior vena cava (IVC), left renal vein (LRV), right
renal vein (RRV) and posterior lumbar tributaries of LRV
variations are important in surgical and interventional
procedures, such as donor nephrectomy.4 It is evident that
alternative pathways of venous drainage from the kidney
can be life-saving or offer options to the surgeon. Variabil-
ity can help ensure the survival of the organ with alterna-
tive venous circulation if veins are cut or damaged during
surgery or traumas.® It has been reported that the LRV can
be resected or ligated without reconstruction during sur-
gery.” This is due to its extensive venous collateralisation.®®
Because the LRV is longer than the RRYV, the left kidney
is preferred to the right in transplantation, facilitating im-
plantation in these recipients.*’ The LRV as opposed to the
RRV has several tributaries. Before reaching the IVC, it
receives the left adrenal, left inferior phrenic, left capsural,
and left gonadal veins, and the posterior lumbar veins.?
For renal transplantation and other urological procedures,
it is necessary to know the anatomic variations of the re-
nal veins and their tributaries.*!® The posterior lumbar
tributaries of the LRV are especially important in donor
nephrectomy operations and their variations have been
investigated.>'! Since lumbar veins can be hidden in lapa-
roscopic surgery and their sizes are variable, informing the
surgeon by the radiologist before the procedure is of great

importance in order to prevent complications.’

In this study, the posterior lumbar arms of the LRV and the

variations in the renal veins and IVC were examined and it

was evaluated whether they differed according to gender.
Although renal vein and IVC variations have been evaluat-
ed in this respect, the posterior tributaries of the LRV have

not been evaluated yet.

MATERIALS and METHODS
This study was approved by the Clinical Research Ethics
Committee of the hospital where it was conducted, with
the decision number 593 taken at the meeting number 43
held on 06.11.2019. As this study was retrospective, the pa-

tients’ consent was waived.

The IVC, renal veins, and posterior lumbar tributaries of
the renal veins were evaluated in the images of 2095 pa-
tients who were requested upper abdominal computed to-
mography (CT) with different indications from different
clinics in our hospital those examined in the Radiology
Department between 1-25 October 2019. Suboptimal ex-
aminations, nephrectomy, kidney agenesis, anomalies of
kidney shape and position, and tumoral involvement of
kidney and renal vessels were excluded. The ages, genders,
and venous variations of the remaining 1949 patients were

evaluated.

The study included 477 non-contrast examinations in
which retroperitoneal adipose tissue was adequate to
evaluate vascular structures and 1472 contrast-enhanced
examinations. Images obtained using a multislice single
detector row helical CT (Philips Ingenuity Core 128, 2017,
Cleveland, Ohio, USA). Slice thickness was 3 mm with
interval reconstruction 1.5 mm. Scans were obtained 55
seconds after bolus tracking in contrast enhanced exam-

inations.

A SPSS 23.0 Statistics Program package was used for statis-
tical analysis of the data. Categorical measurements were
summarised as numbers and percentages, and continuous
measurements as mean and standard deviation (medi-
an and minimum-maximum where appropriate). A chi-

square test and Fisher’s Exact Test were used to compare
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categorical variables. The Shapiro-Wilk test was used to
determine whether the parameters in the study showed a
normal distribution. The Mann-Whitney U test was used
for parameters that did not show normal distribution in
continuous measurements between groups. A statistical

significance level of 0.05 was used in all tests.

RESULTS
1100 (56.4%) of patients were male and 849 (43.6%) were
female. The age range of patients was 0-108 (median=>51,
mean * SD= 49.31 + 20.37). In a patient who underwent

left renal vein resection, left renal venous drainage was

through the lumbar venous system (Figure 1).

Figure 1: Contrast-enhanced axial CT scans show that in-
trarenal veins drain into the lumbar venous system after left
renal vein resection in a patient undergoing hysterectomy for
endometrial cancer. Intrarenal veins are seen to be collected
in the renal hilus (arrow), but there is no left renal vein that
passes in front or behind the aorta and drains into the in-
ferior vena cava (Figure 1a). It is observed that the venous
drainage of the left kidney is in the vein (arrow) located just
to the left of the aorta (Figure 1b). In the section passing
through the lower level, it is seen that the vein (arrow) is the
lumbar vein (Figure Ic). In the operated patient with en-

dometrial cancer, a surgical clip (arrow) is observed for the

ligation of the lower-located left renal vein at the point where

it drains into the inferior vena cava (Figure 1d).

Frequency and percentage of variations are presented in
Table 1.

Table 1. Frequency and percentage of variations

Variations n (%)
One RRV 1480 75.9
Two RRVs 402 20.6
Three RRV's 62 32

Four RRVs 5 0.3

One RRV 1480 75.9
Multiple RRVs 469 24.1
RLRV 80 4.1

CLRV 116 6.0

DIVC 8 0.4
LIVC 3 0.2

IvC .Interf'uption with azygos/hemiazygos ) 01

continuation

One posterior lumbar tributary of LRV 842 90.1
Two posterior lumbar tributaries of LRV 85 9.1

Three posterior lumbar tributaries of LRV 7 0.7

One posterior lumbar tributary of LRV 842 90.1
Multiple posterior lumbar tributaries of LRV 92 9.9

Posterior lumbar tributary of LRV available 934 47.9
Posterior lumbar tributary of LRV absent 1015 | 52.1

Abbreviations: RRYV, right renal vein; RLRV, retroaortic left renal
vein; CLRYV, circumaortic left renal vein; D IVC, double inferior

vena cava; L IVC, left inferior vena cava; IVC, inferior vena cava;
LRY, left renal vein.

Posterior lumbar tributaries of the RRV were detected in 3
patients, all at the L2 level (0.15%). In 934 patients (47.9%),
1033 posterior lumbar tributaries of the LRV were detect-
ed. The number and frequency of posterior lumbar tribu-
taries for levels L1, L2, L3, and L4 were 314 (30.4%), 648
(62.7%), 68 (6.6%), and 3 (0.3%), respectively.

Table 2. shows comparisons of anatomical RRV, LRV, IVC
and posterior lumbar tributaries of LRV variations by gen-
der. There was no difference between genders in terms of

LRV and IVC variations. Multiple RRV variations were
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found to be significantly higher in male patients includ-  there was no difference between genders in terms of a sin-
ed in the study compared to female patients (p = 0.045)  gle posterior lumbar tributary of the LRV; percentages of
(Figure 2). In the female population, the number of poste-  two, three, and multiple posterior lumbar tributaries were
rior lumbar tributaries of the LRV was significantly higher  statistically significantly higher in females than males (p
than in the male population (p = 0.002) (Figure 3). While = 0.035).

Table 2. Comparison of anatomical RRV, LRV, IVC and posterior lumbar tributaries of LRV variations by gender
Male Female
Anatomical variation P
n (%) n (%)

One RRV 819 (74.5) 661 (77.9)
Two RRVs 238 (21.6) 164 (19.3)

0.244
Three RRV's 39 (3.5) 23 (2.7)
Four RRVs 4 (0.4) 1 (0.1)
One RRV 819 (74.5) 661 (77.9)

0.045*
Multiple RRV's 281 (25.5) 188 (22.1)
IVC and LRV variation 108 9.8) 101 (11.9)
RLRV 38 (3.5) 40 (4.9)
CLRV 63 (5.7) 53 (6.2)

0.141
Double IVC 4 (0.4) 4 (0,5)
Left IVC 2 (0.2) 1 (0.1)
IVC Interruption with azygos/hemiazygos continuation 1 (0.1) 1 (0.1)
One posterior lumbar tributary of LRV 454 (92.1) 388 (88.0)
Two posterior lumbar tributaries of LRV 38 (7.7) 47 (10.7) 0.033*
Three posterior lumbar tributaries of LRV 1 (0.2) 6 (1.4)
One posterior lumbar tributary of LRV 454 (92.1) 388 (88.0) 0.035*
Multiple posterior lumbar tributaries of LRV 39 (7.9) 53 (12.0) ’
Statistical significance was considered at p < 0.05.
Abbreviations: RRYV, right renal vein; LRV, left renal vein; IVC, inferior vena cava; RLRYV, retroaortic left renal vein; CLRV, circumaortic left
renal vein.
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Figure 2: CT images of the patient with 3 right renal veins.
Coronal contrast-enhanced CT scan shows the right renal
veins (arrows) draining into the inferior vena cava (Figure
2a). In the axial contrast-enhanced CT scan, the third right
renal vein (arrow) draining more caudally into the inferior

vena cava is seen (Figure 2b).

DISCUSSION
It was observed that the renal venous system was support-
ed by multiplicity on the right and lumbal venous collater-
als on the left. The frequency of these variations was also
found to differ in terms of sexes. Statistically significant,
right multiple renal veins were more common in men and
left renal vein with multiple posterior lumbar arms more

frequently in women.

In a meta-analysis study of renal vein variations, multiple
renal veins were detected at 16.7%, and it was reported-
ly much more common on the right (16.6%) than the left

(2.1%)."* There are also studies where multiple renal vein

Figure 3: Axial contrast-enhanced CT images show that the
lumbar veins at the L1 and L2 levels are draining into the
left renal vein. The left renal vein and the left lumbar vein
(arrow) at the L1 level are visible (Figure 3a). It is seen that
the left lumbar vein originating from the L1 level drains into
the left renal vein (arrow) (Figure 3b). It is observed that
the vein (arrow) continues inferior to the left of the aorta
(Figure 3c). More caudally, it is observed that it drains the

left lumbar vein at L2 level.

variations were detected none on the left.>" Similarly,

more than one LRV was not detected in this study.

Multiple renal vein variations on the right have been re-
ported ranging from 20.4%- 38.79%.>**!* In a study where
multiple RRVs were reported as the most common renal
vein variation, the percentages were reported at 21.6%,
19.2%, 2.2%, and 0.2% for multiple RRVs, two right renal
veins, three right renal veins and four right renal veins, re-
spectively.”” In another study, they were reported at 29%
for two right renal veins and 9.7% for three or more re-
nal veins.’ In present study, the percentages of multiple
RRVs, two RRVs and three or more RRV's were found to be
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24.1%, 20.6% and 3.5%, respectively, and consistent with

the literature.

In different studies, percentages of posterior lumbar tribu-
taries of the LRV have been reported with a range of 43%-
90.9%.11 In this study posterior lumbar tributaries of the
LRV were detected in 934 (47.9%) of patients. The num-
ber of patients for single, two, and three posterior lumbar
tributaries were, respectively, 842, 85, and 3. Regarding the
levels, the number of patients for L1, L2, L3, and L4 were,
respectively, 314, 648, 68, and 3.

In the study by Li et al., the percentages of one, two, and
three posterior lumbar tributaries were 47.5%, 32.8%, and
3.3%, respectively."" In this study, these rates were, respec-
tively, 43%, 4.5%, and 0.4%.

There are no gender assessment studies in terms of posteri-
or lumbar tributaries in the literature. Although our study
is the first on this subject, additional studies are needed
to create a general consensus. The variations differ widely,
and there may be discrepancies between studies in terms

of sexes.

In this study, 8 patients had duplication of the IVC (0.4%),
3 patients had left IVC (0.2%), and 2 patients had IVC in-

terruption with azygos continuation (0.1%) variations.

In the duplication of the IVC variation, the IVC is ob-
served on both sides of the aorta below the renal level, then
at the level of the renal veins, the left IVC passes anterior
or posterior to the aorta and ends by joining with the right
IVC. In the literature, it has been reported with a range of
0.2-3%.16 The results found in this study were within this

range.

In the left IVC variation, the IVC is observed to the left
of the aorta below the renal level. This variation has been
reported with a range of 0.2-0.5% in the literature."* In this
study, it was found at the lower end of the range (0.2%).

In the IVC interruption with azygos continuation vari-
ation, there is no hepatic segment of the IVC, and after
receiving the renal veins, the IVC passes the diaphragm
crus posteriorly and continues to the azygos system. In the
literature this variation has been reported with a frequency
of 0.6%.2 The results found in this study were lower than

this value.

During embryological development of the LRV, the sub-
cardinal veins anastomose anterior to the aorta and the
supracardinal veins posterior to the aorta. Normally, the
posterior anastomosis regresses and the LRV passing in
front of the aorta is observed. If it does not regress, the
CLRYV variation occurs. It has been reported with a range
of 1.07%-17%. The RLRV variation develops if the anterior
anastomosis regresses and the posterior anastomosis per-
sists. The range has been reported as 0.8%-4.2%.>>>">* In
a meta-analysis study of renal vein variations, CLRV and
RLRV variations were reported at 3.5% and 3%, respec-
tively.12 In this study, percentages of CLRV and RLRV var-

iations were consistent with the literature.

Dilli et al. reported that IVC and LRV variations are inde-
pendent of gender."” Renal vein variations have reported-
ly been more common in women."!® But they have also
been reported as independent of gender.”® In a study where
no statistically significant correlation was found between
gender and variations of the LRV and CLRV, RLRV was
found to be statistically significantly higher in men than
in women (p = 0.039).” In the present study, no differ-
ence was found between genders in terms of IVC and LRV

variations.

Evaluation of venous structures with abdominal CT rather
than CT angiography is a limitation. Evaluation of images

by a single radiologist is also a limitation.

Renal veins exhibit high variability. The RRV is supported
by number variations, especially in men, and the LRV has

considerable collateral circulation, especially in women.
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The knowledge of these anatomical variations, as obtained
by imaging before the operation will undoubtedly benefit

surgeons.
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0z

Amag  Sezaryen dogum sirasinda uygulanan spinal anestezi, post-spinal hipotansiyona neden olabilmekte ve tedavi amagli ilk olarak vazopressorler tercih edilmektedir. Bu galig-
mada sezaryen dogum sirasinda post-spinal hipotansiyon yénetiminde {i¢ farkli bolus doz norepinefrinin etkinlik ve giivenliginin kargilastirilmasi amaglandi.

Yontemve  Caligmaya elektif sartlarda sezaryen uygulanacak 100 hasta dahil edildi. Hastalar 4 gruba ayrilarak spinal anestezi yapildiktan sonra Grup Te % 0,9 NaCl (Salin), Grup
Geregler  IT'ye 0,05 pug.kg-1, Grup I1Te 0,075 pg.kg-1 ve Grup IVe ise 0,10 pg.kg-1 tek doz norepinefrin toplam 2 ml olacak gekilde bolus uygulandi. Sistolik kan basinc degeri <100
mmHg veya bazal sistolik kan basinci degerinde % 20den daha fazla bir diigme durumunda 5 mg efedrin iv bolus olarak uyguland. Kalp atim hiz1 60 atim/dk'nin altina

diigtiigiinde 0,50 mg iv atropin ile tedavi edildi.

Bulgular  Demografik veriler tiim gruplarda benzerdi. Cerrahi operasyon siiresince uygulanan toplam efedrin ve atropin dozlar1 grup I ve grup II'de grup III ve IV’e gére anlamli bir
sekilde daha yiiksek bulunmugtur (Total Efedrin Dozu (mg) 26.00 + 22.78, 26.00 + 20,05, 9.80 + 12.03, 10.60 + 13.64 (p=0,014), Total Atropin Dozu (mg) 0.32 + 1.00, 0.10
+0.35, 0.04 + 0.20, 0.06 + 0.16 (p=0,032) sirasiyla). Apgar skorlari yoniinden gruplar arasinda bir fark tespit edilmezken umblikal arter kan gazinda I. grupta, I, IIT ve IV.
gruba gore parsiyel oksijen basinci (PO2) degerinin anlamli bir sekilde daha diisiik, parsiyel karbondioksit basinci (PCO2) degerinin ise anlamli derecede daha yiiksek
oldugu bulunmustur (p=0,032 p=0,020 sirastyla). Bulant ve kusma sayilarinda gruplar arasinda istatistiksel bir fark bulunmamustir (p=0,096).

Sonug¢  Elektif sezaryen dogumlarda spinal anesteziye bagli hipotansiyonu 6nlemek igin profilaktik tek doz bolus norepinefrin uygulamalarinda 0,075 ve 0,10 ug.kg-1 dozlar1 etkili
oldugu, efedrin ve atropin ihtiyacini 6nemli derecede azalttigi kanisina varildi.

Anahtar

Sezaryen dogum; spinal anestezi; hipotansiyon; norepinefrin
Kelimeler v s P P 4 P

Abstract

Introduction  Spinal anesthesia applied during cesarean section can cause postspinal hypotension and vasopressors are preferred in the first place in the treatment. In this study, it was aimed
to compare the efficacy and safety of three different bolus doses of norepinephrine in the of post-spinal hyp ion during cesarean section.

Materials 100 patients who will undergo cesarean section under elective conditions were included in the study. After spinal anesthesia was performed, patients were divided into 4 groups;
and Methods % 0,9 NaCl (Saline) was given to Group I, 0,05 ug.kg-1 to Group II, 0,075 ug.kg-1 to Group III and 0,10 ug.kg-1 to Group IV single dose of norepinephrine was administered as
a total of 2 ml bolus. 5 mg ephedrine was administered as an IV bolus when the systolic blood pressure value was <100 mmHg or in case of a decrease of more than 20% in the

baseline systolic blood pressure. When the heart rate fell below 60, 0,50 mg iv atropine was administered.

Results  Demographic data were similar in all groups. Total ephedrine and atropine doses administered during the surgical operation were found to be significantly higher in group I and
group II compared to group I1I and group 1V (Total ephedrine dose (mg) 26.00 + 22.78, 26.00 + 20,05, 9.80 + 12.03, 10.60 + 13.64 (p=0,014), Total atropine dose (mg) 0.32 +
1.00, 0.10 + 0.35, 0.04 + 0.20, 0.06 + 0.16 (p=0,032) respectively). While there was no difference between the groups in terms of Apgar scores; in umbilical arterial blood gas,
PO2 value was found to be significantly lower and PCO2 value was found to be significantly higher in group I compared to groups II, III and IV (p=0,032; p=0,020 respectively).
There was no statistical difference between the groups in terms of nausea and vomiting (p=0,096).

Conclusion It was concluded that the administration of prophylactic single dose bolus norepinephrine at doses of 0,075 and 0,10 ug.kg-1 was effective in preventing hypotension due to spinal
anesthesia and significantly reduced the need for ephedrine and atropine in elective cesarean deliveries.
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Keywords  cesarean section; spinal hyp ion; norepineph

ine

©NOIS

[T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License



Sakarya Tip Dergisi 2023;13(1):9-18
EMELI ve Ark., Post-Spinal Hipotansiyonda Norepinefrinin Bolus Dozu

GIRiS
Spinal anestezi hizli etki baglangici, hasta konforu ve azal-
mis komplikasyon nedeniyle sezaryen ameliyatlarinda
yaygin olarak tercih edilmekle birlikte 6nemli hemodina-
mik degisikliklerin goriilebildigi noraksiyel bir tekniktir.
Spinal anestezi sonrasi sempatik sinir sistemi blokaji ve
Bezold-Jarisch refleksi (BJR) ile kalp debisi (CO) ve sis-
temik vaskiiler rezistans (SVR) azalmakta dolayisiyla kan
basinci diigmektedir. Bu durum fetiisii ve anneyi tehlikeye
atarak hipotansiyona neden olabilir. Post-spinal hipotan-
siyon (PSH) ve bradikardi, spinal anestezi sonrasi en sik
goriilen intraoperatif komplikasyonlardir. PSH annede
bulanti, kusma, biling kayb1 ve pulmoner aspirasyon gibi
olumsuz etkilere ilaveten plasental hipoperfiizyon ile be-

bekte hipoksi, asidoz ve norolojik hasara neden olabilir."*

Klohr ve arkadaslarinin (ark.) 63 yayini (7120 hasta) de-
gerlendiren literatiir taramasinda 15 farkli hipotansiyon
taniminin yapildigini, i¢lerinde sistolik kan basinci (SKB)
baslangic degerinin % 80’inin altina diigme veya 100
mmHgnin altindaki kan basincinin en sik kullanilan iki
tanim oldugunu belirtmistir.* Calismamizda da bu iki ta-

nimi 6rnek alarak hipotansiyon tedavisi yapilmustir.

Post-spinal hipotansiyon tedavisinde preoperatif ve intra-
operatif bircok farkli yaklasim uygulanmaktadur. {lk basa-
mak tedavi olarak, hizli etki baglangici nedeniyle siklikla

vazopressorler secilir.*

Fenilefrin sezaryen dogum sirasinda PSHnin yonetimi
i¢in ilk tercih edilen saf a-agonist vazopressordiir. Feni-
lefrin a-mimetik etkisiyle arteriyel vazokonstriksiyon ya-
parak sistemik vaskiiler rezistansi (SVR) ve ortalama arter

basincini (OAB) artirir.

Bununla birlikte son zamanlarda fenilefrin afterloadu ar-
tirma egilimi nedeniyle annede bradikardi ve kalp debisin-
de azalma yaptig1 icin PSH tedavisinde sorgulanmaktadir.
Fenilefrine bagli kalp debisinde azalma, plasental perfiiz-

yonun bozulmast ve fetiise sunulan oksijenin azalmasi ile

iliskili oldugu i¢in endiseye yol agmistir.>

Fetiis bu hemodinamik degisiklikleri iyi tolere ediyor gibi
gortinse de, etkileri tam olarak agiklanmis degildir. Ayrica
annede kalp hastalig1 varlig1, plasental yetmezlik veya fetal
asidoz gibi yiiksek riskli durumlarda kalp hiz1 ve kalp de-

bisinin korunmasi 6nemli olabilir.”#

Son zamanlarda, norepinefrin, belirgin maternal veya
neonatal olumsuzluklar olmaksizin PSH’nin tedavisi i¢in
umut verici bir vazopressor olarak onerilmistir.6 Sezar-
yen olgularinda hipotansiyonu 6nlem ve tedavisinde no-
repinefrin gii¢lii a-adrenerjik ile zayif 3-adrenerjik etkiye
sahip olmasi ve bu nedenle kalp atim hizini ve kalp debi-
sinde azalma yapmamasi nedeniyle fenilefrin ile karsilagti-
rildiginda ek B-adrenerjik etkilerinin teorik avantajlarina

sahip olabilecegi dustintilmiistiir.5”

Ngan Kee ve ark’lar1 sezaryen sirasinda PSH’yi 6nlemek
amaciyla norepinefrin 5 pg.ml-1 ile fenilefrin 100 pg.ml-1
infiizyon dozlar1 ¢alisilmis ve norepinefrinin, fenilefrine
gore daha yiiksek kalp debisi ve kalp atim hizinin yani sira
kan basincini korumada da etkili oldugu goériilmiistiir. Bu
bulgularin esas olarak norepinefrinin ek B-adrenerjik etki-
lerine atfedilebilecegini 6ne stirmiistiir.® Bununla birlikte
PSH’nin tedavisinde norepinefrin infiizyon dozlar1 sik ola-
rak kullanilmis olmasina ragmen ideal norepinefrin bolus
dozuna iliskin veriler sinirhidir. Bu nedenle ¢aliymamizda
sezaryen dogum sirasinda PSH yonetiminde profilaktik 3
farkli bolus doz norepinefrin kargilagtirilarak etkin ve gii-
venli doz degerlendirilmesi amaglandi. Boylece caligmanin
birinci amaci sezaryen dogum sirasinda PSH y6netiminde
ideal bolus norepinefrin dozunun ve ilave efedrin tiiketi-
minin belirlenmesidir. Sekonder amaci ise maternal bu-
lanti, kusma, bradikardi ve fetal asidoz gibi yan etkilerin

degerlendirilmesidir.

GEREC ve YONTEMLER
Prospektif, randomize, cift kor, kontrollii bu ¢alisma Cu-

kurova Universitesi Tip Fakiiltesi Etik Kurulu  (25.04.2017
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tarihli karar no: 66/5 ) onay1 sonrasinda galismaya katila-
cak hastalardan aydinlatilmis onam alinarak ve Helsinki

Bildirgesi ilkelerine uygun olarak yiiriitiilmistiir.

Caligmaya 18-40 yas arasi, ASA(American Society of
Anesthesiologists) II fiziksel statiisiine sahip, 37-42 hafta-
lik gebelerde elektif sartlarda sezaryen yapilacak 100 hasta
dahil edildi. Kardiyovaskiiler, serebrovaskiiler, pulmoner,
renal ya da hepatik hastalig1 olan hastalar, ¢alismaya ka-
tilmak istemeyen, spinal anestezi igin kontrendikasyonu
bulunan (koagiilasyon bozuklugu, islem yerinde enfeksi-
yon vb.), calismada kullanilacak ilaglara alerjisi bulunan
ve viicut kitle indeksi (VKI)>30 olan hastalar caligmaya

alinmadi.

Tiim hastalar operasyon odasina alinmadan 6nce 18G int-
raket ile damar yolu acildi ve hidrasyon amaciyla 15 ml
kg-1 sa-1 hizinda Ringer Laktat (RL) infiizyonu baglandi. 8
saatlik aclik siiresi dolan hastalar premedikasyon yapilma-
dan operasyona alind1. 150 sol lateral pozisyonda oksijen
satiirasyonu (Sp02) ve elektrokardiyografi monitorizasyo-
nu yapildi. Non-invaziv sistolik kan basinci (SKB) ve kalp
atim hizi (KAH) 3 kez 6l¢iildii ve ortalama sistolik kan ba-
sinc1 ve kalp atim hizi bazal degerler olarak kabul edildi.

Spinal anestezi oturur pozisyonda L3-L4 veya L4-L5 inter-
vertebral araligindan 25G pencil-point igne ile subarakno-
id araliga girilip berrak BOS akigini takiben 10 mg % 0,5
hiperbarik bupivakain ve 20 pg fentanil spinal araliga uy-
gulandi. Spinal anestezi uygulandiktan sonra hastalar 15-

200 bas yukari, supin, sol lateral tilt pozisyonda yatirildi.

Hastalar spinal anestezi indiiksiyonundan 10 dakika 6nce
bilgisayar tarafindan olusturulan rastgele tablolar kullani-
larak 25 kisilik dort gruba randomize edildi. Her grubun
enjektorleri esit voliimde (2 ml) belirlenen norepinefrin
dozlarini veya salin igerecek sekilde gruplar1 bilmeyen bir
anestezist tarafindan kor olarak hazirlandi. Caligmanin
¢ift kor olmasi agisindan yalnizca kodlanmig bir etiketle

isaretlendi.

Grup Te spinal anestezi yapildiktan sonra 2 ml serum fiz-
yolojik iv yolla uygulandi ve bu grup kontrol grubu olarak
belirlendi. Spinal anestezi yapildiktan sonra bazal SKB'yi
korumak amaciyla Grup II'ye 0,05 pg kg-1, Grup IITe
0,075 pg kg-1 ve Grup IV'e 0,10 ug kg-1 norepinefrin doz-
lar1 verilen ilacin igerigini bilmeyen anestezi doktoru tara-
findan bolus doz uygulanarak ¢alismanin takibi saglandi.
Non-invaziv kan basinci, KAH, SpO2 operasyonun ilk 10
dk’sinda 1 dk araliklarla, daha sonra operasyon bitimine
kadar 2 dk araliklarla kaydedildi. SKB degeri <100 mmHg
veya bazal SKB degerinde % 20 den daha fazla tekrarla-
yan bir azalma durumunda 5 mg efedrin iv bolus olarak
miidahale edildi. KAHnin 60 atim/dKnin altina diigmesi
ise bradikardi olarak kabul edildi ve 0,50 mg iv atropin ile
tedavi edildi.

Hastalarin demografik verileri, intratekal enjeksiyon ile
cilt insizyonu arasinda gegen siire, cilt insizyonundan
bebek ¢ikisina kadar gegen siire ve toplam cerrahi siire
kaydedildi. Tiim olgularda SKB, KAH, SpO2, vazopres-
sor (efedrin) ihtiyaci, atropin ihtiyaci ve bulanti ve kusma
sikliklar: kaydedildi. Bebek ¢iktiktan sonra umblikal arter
kan gazi analizi yapildi ve neonatal Apgar skorlari 1. ve 5.

dkda kaydedildi.

Istatistik
Verilerin istatistiksel analizinde SPSS 25.0 paket programi
kullanildi. Kategorik dl¢timler say1 ve yiizde olarak, siirekli
olgiimlerde ortalama ve standart sapma (gerekli yerlerde
ortanca ve minimum - maksimum) olarak ozetlendi. Ka-
tegorik degiskenlerin karsilastirilmasinda Ki Kare test ya
da Fisher test istatistigi kullanildi. Gruplar arasinda stirekli
olgiimlerin karsilagtirilmasinda dagilimlar kontrol edile-
cek, parametrik dagilim gosteren degiskenler igin tek yon-
lii varyans analizi Anova, parametrik dagilim gostermeyen
degiskenler i¢in de Kruskal Wallis testi kullanildi. Gruplar
arasindaki ikili karsilagtirmalarda normal dagilim goste-
ren parametreler icin Post-Hoc analizler kullanildi, nor-
mal dagilim géstermeyen parametrelerde Mann Whitney

U testi kullanildi. Tekrarli 6l¢iimlerin karsilagtirilmasinda
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tekrarlt 6l¢tim karsilastirilmalarinda Repeated Measures
Analizi ya da Friedman Testi kullanild1. Ttim testlerde ista-

tistiksel 6nem diizeyi 0.05 olarak alindi.

BULGULAR
Demografik verilerde gruplar arasinda uygulanan tek
yonlii varyans analizi sonuglarinda istatiksel bir farklilik
gorilmemistir. Hasta gruplarinin, yas, kilo, boy, gebelik
say1s1, gecirilmis sezaryen sayusy, cilt insizyonundan bebek
¢itkisina kadar gegen siire ve toplam cerrahi siire benzer
bulunmustur (p>0,05) (Tablo 1).

Dért grup arasinda karsilastirmada 7, 28, 32, 34 ve 44. daki-
kalarda SKB Grup I ve ITde, Grup III ve IV'e gore istatistik-
sel olarak daha digiik tespit edilmistir (p=0,032; p=0,037;
p=0,044; p=0,034; p=0,046 sirasiyla) (Sekil 1) (Tablo 2).
Diger zaman dilimlerinde gruplar arasinda SKBde istatik-
sel bir farklilik goriilmemistir (Sekil 1) (Tablo 2).

Bulunan sonuglara gore cerrahi operasyon siiresince OAB
degerlerinde gruplar arasinda anlamli bir farklilik goriil-
memistir. Norepinefrin uygulanan hastalarin higbirinde

hipertansiyon gerceklesmemistir.

Tablo 1. Farkli Norepinefrin Dozlar1 Uygulanan Deney Gruplarinda Bazi Ozelliklerin Karsilagtirilmast

Grup I Grup II Grup III Grup IV

(n=25) (n=25) (n=25) (n=25) P
Yas 31,72 £ 4,58 28,80 + 5,66 30,68 + 5,85 29,80 + 5,51 0,273
Kilo (kg) 81,76 £ 13,71 73,76 £ 10,17 81,80 + 14,87 78,60 + 10,38 0,081
Boy (cm) 162,80 + 9,00 162,36 + 6,20 165,64 + 7,56 163,36 + 4,28 0,357
Gebelik say1st 2,48 + 1,42 2,24 +£1,27 2,64+ 1,41 2,84 + 1,65 0,512
Sezaryen say1s1 1,08 + 1,04 0,88 +,97 1,16 + 1,03 0,96 + 1,02 0,771
IT enjeksiyon-Cilt insizyonu (dk) 5,16 + 1,57 5,56 2,00 5,00 + 1,44 5,52 +1,98 0,140
Cilt insizyonu-Bebek dogumu (dk) 6,20 + 3,18 5,88 +2,37 6,64 + 3,84 6,40 + 2,36 0,834
Cerrahi siire (dk) 32,72 +7,41 32,80 + 8,43 33,44 +£9,39 33,56 + 6,61 0,162
Veriler Ort. + SS seklinde gosterildi IT: Intratekal kg: kilogram cm: santimetre dk: dakika Ort:ortalama SS: Standart Sapma
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7, 28, 32, 34 ve 44.dakikalarda SKB Grup I ve ITde, Grup III ve IV'e gore istatistiksel olarak daha diisiik tespit edilmistir (p=0,032; p=0,037;

p=0,044; p=0,034; p=0,046 sirastyla).
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Tablo 1. Farkli Norepinefrin Dozlar1 Uygulanan Deney Gruplarinda Bazi Ozelliklerin Kargilagtirilmast

Grup I Grup II Grup IIT Grup IV

(n=25) (n=25) (n=25) (n=25) P
Giris 133,16 + 8,43 131,2 + 14,96 127,72 + 12,07 135,32 £ 12,41 0,154
1.dk 124,44 + 18,07 122,24 + 25,7 133,04 + 18,73 135,88 + 21,92 0,093
2.dk 114,36 + 24,57 120,96 + 22,69 127,76 + 22,25 120,52 £ 19,39 0,559
3.dk 109,36 + 24,28 122,04 £ 26,13 121,4 + 16,9 116,8 + 17,64 0,302
4.dk 104,24 + 15,93 114,92 + 25,77 118,32 + 14,54 113,96 + 20,66 0,051
5.dk 108,56 + 16,59 109,84 + 21,99 115,64 + 16,79 114,6 + 27,34 0,375
6. dk 113,08 £ 13,63 109,68 + 19,42 116,6 + 16,39 120 + 19,61 0,121
7.dk 112,44 + 12,38 110,64 + 16,46 117,48 + 11,63 121,48 + 18,88 0,032
8.dk 111,6 £13,73 115,68 + 21,57 113,4 £ 12,28 117,88 + 13,63 0,305
9.dk 112,56 + 15,41 115,72 + 23,68 114,24 + 14,48 116,12 + 13,78 0,758
10. dk 110,84 + 15,7 108,2 + 18,93 115,88 + 14,77 117,24 £ 18,43 0,209
12. dk 112,24 + 16,49 111,64 + 18,69 112,44 + 13,81 113,56 + 13,66 0,971
14. dk 112,04 + 15,48 108,44 + 16,36 109,16 + 14,06 115,96 + 16,47 0,414
16. dk 110,6 + 12,58 109,64 + 14,28 113,52 + 11,92 117,96 + 21,39 0,499
18. dk 111,2 + 19 109,36 + 12,68 111,56 £ 11,18 114,38 + 14,48 0,506
20. dk 109,44 + 11,88 111,92 £ 13,83 114,71 £ 12,51 113,65 + 16,84 0,464
22.dk 110,28 + 12,69 111,17 £ 11,72 111,38 £ 11,86 113,05 + 14,29 0,944
24. dk 108,2 £ 13,71 103,48 £ 13,11 111,7 £ 15,29 113,95+ 11,44 0,084
26. dk 110,52 + 14,65 106,95 + 13,55 115,35 + 13,58 117,05 + 14,71 0,199
28. dk 106,76 + 15,49 107,58 £ 11,67 114,44 + 12,92 116,6 + 13,22 0,037
30. dk 106,58 + 15,86 108,89 + 12,56 115 £ 13,56 114,76 + 12,74 0,055
32.dk 108,62 + 14,79 111,64 + 12,49 113,47 £ 12,74 120,73 £ 12,99 0,044 X
34. dk 107,11 £ 15,37 106,58 £ 9,33 114,36 £ 9,61 117,42 £ 11,8 0,034
36. dk 107,5 + 16,17 107 + 8,86 113,08 + 15,02 113,25+ 9,6 0,303
38.dk 110,57 £ 11,43 111 +£10,37 111,38 £ 11,96 116,89 + 13,71 0,633
40. dk 114,91 £ 18,11 109,33 + 9,05 110,67 + 6,65 121,63 + 7,27 0,114
42. dk - 110,67 + 18,15 109,25 + 7,37 123,6 + 8,44 0,212
44. dk - 101 113,67 + 5,51 123,2 + 10,83 0,046 X
Veriler Ort. + SS seklinde gosterildi dk: dakika Ort:ortalama SS: Standart Sapma * p: X0,05

Gruplar arasi karsilagtirmada 24, 26, 28 ve 42.dakikalar-
da KAH Grup I ve IIde, Grup III ve IV’e gore istatistik-
sel olarak daha dusiik tespit edilmistir (p=0,039; p=0,014;
p=0,008; p=0,021 sirasiyla) (Sekil 2). Diger zaman dilim-
lerinde gruplar arasinda KAH'ta istatiksel bir farklilik go6-
rilmemistir (Sekil 2).

Hastalarin Grup I'de % 92’sine, Grup II'de % 84’tine, Grup
III'de % 68’ine ve Grup IVde ise % 56’sina efedrin uygu-

lanmustir (Tablo 2). Cerrahi operasyon siiresince uygula-
nan toplam efedrin dozu Grup I ve Grup II'de, Grup III
ve Grup IV'e gore anlamli bir sekilde yiiksek bulunmustur
(p=0,014) (Tablo 3).

Gruplar arasinda Grup I ve Grup II'de 7 hastada (% 28’ine),
Grup IITde 1 hastada (% 4’iine) ve Grup IVde ise 3 hasta-
da (% 12’sine) bradikardi nedeniyle atropin uygulanmistir

(Tablo 3). Cerrahi operasyon siiresince uygulanan toplam
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ZAMAN
Sekil 2. Kalp Atim Hizi
24, 26, 28 ve 42.dakikalarda KAH Grup I ve IIde, Grup III ve IV'e gore istatistiksel olarak daha diisiik tespit edilmistir (p=0,039; p=0,014;
p=0,008; p=0,021 sirastyla).
Tablo 3. Total Efedrin-Atropin Dozu, Umblikal Arter Kan Gaz1 Degeri ve APGAR Skoru
Grup I Grup II Grup III Grup IV
(n=25) (n=25) (n=25) (n=25) P
Total Efedrin - Atropin dozu
Total Efedrin Dozu (mg) 26.00 +22.78 26.00 = 20.56 9.80 = 12.03 10.60 + 13.64 0.014*
Efedrin Frekans1 (%) 92 84 68 56
Total Atropin Dozu (mg) 0.32 + 1.00 0.10 £ 0.35 0.04 £ 0.20 0.06 £ 0.16 0.032*
Atropin Frekans1 (%) 28 28 4 12
Bulanti-Kusma Frekansi (%) 20 12 12 8 0.396
Apgar skoru
1. dk 8+0.78 8.16 £ 0.57 8.20 £ 0.76 8.24 £ 0.60 0.901
5.dk 9.16 + 0.64 9.20 £ 0.50 9.40 + 0.58 9.40 = 0.50 0.659
Umblikal arter kan gazi1 degeri
pH 7.30 £ 0.05 7.30 £ 0.06 7.33 £0.05 7.31 £0.05 0.193
PO2(mmHg) 21.49 +5.58 27.66 +15.48 26.51 +£5.62 25.89 + 6.88 0.032*
PCO2(mmHg) 45.59 £ 6.00 38.27£9.28 37.97 £4.43 37.64 £5.26 0.020*
BE(mmol/I) -2.76 + 1.87 -4.40 £ 4.77 -3.52+2.84 -3.83 +2.67 0.446

Veriler Ort. + SS seklinde gosterildi. * p: <0,05 mg: milligram dk: dakika mmHg:milimetre civa PO2: Oksijen Parsiyel Basinci, PCO2:
Karbondioksit Parsiyel Basinci, BE: Baz Fazlahig
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atropin dozu Grup I ve Grup II'de, Grup III ve Grup IVe
gore anlaml bir sekilde yiiksek bulunmustur (p=0,032)
(Tablo 3).

Bulant: ve kusma siklig1 degerlerinde gruplar arasinda is-
tatistiksel bir fark bulunmamustir (Grup I % 20, Grup II %
12, Grup III % 12, Grup IV % 8) (p=0,396) (Tablo 3).

Apgar skoru yoniinden 1.dakika (p=0,901) ve 5.dakikasin-
da (p=0,659 ) gruplar arasinda bir fark tespit edilmemistir.
Umblikal arter kan gazi degerlerinde Grup I'de, Grup II,
I1I ve IV'e gore PO2 degeri anlamli bir sekilde daha diisik,
PCO2 degerinin ise anlamli derecede daha yiiksek oldugu
bulunmustur (p=0,032; p=0,020 sirastyla) (Tablo 3).

TARTISMA
Calismamizda, elektif sezaryen operasyonlarinda spinal
anestezi sonrasi profilaktik bolus norepinefrin uygulama-
larinda 0,075 pg kg-1 ve 0,10 pg kg-1 doz gruplar1 PSH'yi
onlemede 0,050 pg kg-1 ve salin gruplarina gore daha etki-
li oldugu ve efedrin ve atropin ihtiyacini 6nemli derecede

azalttig1 goralmustir.

Apgar skorlar1 yoniinden gruplar arasinda bir fark tespit
edilmezken umblikal arter kan gazinda PO2 degerinin L
grupta, diger gruplara gore anlamli bir sekilde daha diisiik,
PCO2 degerinin ise anlamli derecede daha yiiksek oldugu
bulunmustur. Bulant1 ve kusma sayilarinda gruplar arasin-

da bir fark bulunmamuistir.

Literatiir verilerinde sezaryenle dogum sirasinda PSHnin
yonetimi i¢in en son fikir birligi, hipertansif olmayan tiim
annelerde profilaktik vazopressorlerin kullanilmasi 6ne-
rilmektedir;’ ancak profilaktik vazopressor alan annelerde
bile PSH mevcuttur. Bu nedenle, bolus vazopressor kulla-
narak PSHnin y6netimi gereklidir."® Bu amagla obstetrik
vakalarinda efedrin, fenilefrin, norepinefrin gibi vazopres-
sorler kullanilmaktadir.

Efedrin ilk ajan olarak kullanildig: donemlerde etki siiresi-

nin daha yavas, maternal tasikardi ve neonatal asidoz gibi

yan etki profilinin daha genis olmasi nedeniyle bu popii-

lerligini fenilefrine birakmigtir.'

Fenilefrin, PSH'nin onlenmesi ve y6netimi igin hala ilk
secenek ilagtir; bununla birlikte, kullanimi bradikardi ve

maternal kalp debisinin azalmasiyla sonuglanabilir.!*!!

Norepinefrin, zayif beta adrenerjik agonistik aktiviteye sa-
hip bir alfa adrenerjik agonisttir; bu nedenle, kan basincin
fenilefrin kadar etkili bir sekilde korumakla birlikte, bradi-
kardi ve maternal kalp debisinde azalma gibi yan etki ola-
silig1 daha dusiiktiir.® Bu etkilerinden dolay1 norepinefrin
infiizyonu, sezaryenle dogum sirasinda fenilefrin infiiz-
yonuna iyi bir alternatif olarak kabul edilmektedir; ancak
PSH’nin tedavisinde ideal norepinefrin bolus dozuna ilis-
kin veriler sinirhidir ve optimum doz belirsizdir. Yetersiz
norepinefrin bolus dozu tedavinin basarisiz olmasina ve
uzun siireli hipotansif epizodlara yol agarken, daha yiiksek
bir doz reaktif hipertansiyona ve/veya bazen bradikardi-
ye yol agabilir. Bu nedenle, optimum norepinefrin bolus
dozunun belirlenmesi, maternal hemodinamik profilin

uygun sekilde kontrol edilmesini saglayacaktir.

Calismamizda sezaryen dogum sirasinda PSH y6netimin-
de profilaktik 3 farkli bolus doz norepinefrinin ( 0,050,
0,075 ve 0,10 pg kg-1 ) etkinligini ve ek vazopressor (efed-
rin) tiketimini kargilagtirdik. Calismamizin sonuglar
Grup I (salin ) ve IIde (0,050), Grup III (0,075) ve IVe
(0,10) gore SKB daha diisiik tespit edildi. Cerrahi operas-
yon siiresince uygulanan toplam efedrin ve atropin doz-
larinin ise Grup I ve II, Grup III ve IV'e gére anlamli bir
sekilde daha fazla oldugu belirlendi (p=0,032) (p=0,014),

sirasiyla.

Cesitli caligmalar farkli dozlar veya goreceli konsantras-
yonlar kullanarak spinal anestezi uygulanan hastalarda
norepinefrinin giiciini karsilastirmistir. Onwochei ve ark.
spinal anestezi altindaki hipotansiyonu 6nlemek amaciyla
SKB bazal seviyenin altina diistiigtinde intermittan 6 pg

‘lik bolus norepinefrin ED90 dozu 6nermistir.”®
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Ngan Kee ve ark. elektif sezaryen dogum igin spinal aneste-
zi uygulanan 180 saglikli hastada ilk hipotansiyon ataginin
onlenmesinde norepinefrin ve fenilefrinin bolus dozlarini
karsilagtirmis ve hipotansiyonu tedavi etmek i¢in gereken

norepinefrin dozunu 8 ug olarak belirlemistir.**

Wang T ve ark. da spinal anestezi altinda sezaryen uygu-
lanan 42 hastada norepinefrin bolus dozu ED50 ve ED95
sirasiyla 0,072 pg kg-1 ve 0,121 pg kg-1 olarak bulmustur.®
Calismamizda mevcut verilere dayanarak hipotansiyonu
onlemek i¢in kullandigimiz doz araliginin ( 0,050, 0,075 ve
0,10 pg kg-1 ) yeterli olduguna inaniyoruz ve bu durum-
da daha yiiksek dozlarin kullanilmasi aslinda hastanin kan
basincini yiikselterek hipertansiyona neden olabilecegini

diisiinmekteyiz.

Cesitli calismalar spinal anestezi sonrasi norepinefrin kul-
laniminda hipotansiyon insidansi ve efedrin tilketimi agi-

sindan doz ve gii¢ karsilastirmas: yapmistir.

Hasanin ve ark. spinal anestezi altinda sezaryen uygulanan
290 hastada norepinefrin infiizyonu baslamis ve baslan-
g1¢ infiizyon hizlar1 0,025, 0,050 ve 0,075 pg kg-1 olan iig
gruba randomize edilmisti. 0,050 ve 0,075 ug kg-1 nore-
pinefrin infiizyon hizlari, 0,025 pg kg-1 infiizyona kiyasla
sezaryen dogum sirasinda PSH’yi etkili bir sekilde azalttig1
sonucuna varmislardir. Ug grup intraoperatif hipertansi-
yon siklig1, bradikardi insidansi ve neonatal sonuglar aci-

sindan benzerdi.'®

Sharkey ve ark. sezaryen dogumlarinda spinal kaynakli
hipotansiyonu énlemek ve tedavi etmek i¢in aralikls iv fe-
nilefrin ve norepinefrin boluslarini karsilagtirdi. SKB ta-
ban degerinin altinda oldugunda 100 pg fenilefrin veya 6
ug norepinefrin uyguladi. Bradikardi insidansi, fenilefrin
grubuna kiyasla norepinefrin grubunda daha distiktii (%
10,7ye kars1 % 37,5). Efedrin kurtarma boluslarina ihtiyag
duyan hastalarin orani, fenilefrin grubuna kiyasla norepi-

nefrin grubunda daha diistiktii (norepinefrin icin % 7,2’ye

kars1 fenilefrin i¢in % 21,4)."

Yasmin ve ark. sezaryen dogum sirasinda PSHnin 6n-
lenmesinde iki norepinefrin bolus dozunun etkililigini ve
giivenligini karsilagtird: ve hipotansif epizotlarin yoneti-
mi i¢in 6 pg veya 10 pg bolus norepinefrin uyguladi. 0,05
ug kg-1 dk -1 profilaktik norepinefrin infiizyonu altinda
elektif sezaryen dogum yapan annelerde, hipotansif atagin
kurtarma yonetimi i¢in 6 pg norepinefrin bolus yerine 10
ug norepinefrin bolus kullanilmasinin bir avantaji yoktu.
Bradikardi ve reaktif hipertansiyon insidansi, her iki nore-

pinefrin dozu arasinda benzerdi.'

Caligmamizda da benzer olarak Grup I (salin ) ve II'de
(0,050), Grup III (0,075) ve IVe (0,10) gore hipotansiyon
insidanst ve efedrin titketimi anlamli bir gekilde daha fazla
tespit edilmesine ragmen 0,075 pg kg-1 ile 0,10 ug kg-1
bolus norepinefrin kullanilan iki grup arasinda hipotan-
siyon insidansi ve efedrin tiiketimi anlamli bir fark yoktu.
Bununla birlikte vazopressor profilaksisinin kullanilmasi-
nin, vazopressor icermeyen protokollere kiyasla PSH in-
sidansini azaltacagini varsayryoruz. Bu gergek, hipotansif
ataklarin tedavisinde farkli bolus dozlarini degerlendiren

caligmalara olan ihtiyaci desteklemektedir.

Norepinefrin kullaniminin énemli avantajlarindan birisi
de bradikardi olusturmamasidir. Norepinefrin a-etkilerine
ek olarak dogal B-agonist aktivitesi icermesi sebebiyle kalp
hizi tizerindeki negatif etkisi daha azdir. Calismamizda uy-
gulanan toplam atropin dozu agisindan Grup I (salin ) ve
II'de (0,050), Grup III (0,075) ve IV’e (0,10) gore anlaml
bir sekilde yiiksek bulunmustur. 0,075 pg kg-1 ile 0,10 ug
kg-1 norepinefrin gruplari arasinda ise bradikardi insi-
dansi istatistiksel olarak benzerdi. Bu anlamda ¢aligmamiz
Hasanin ve Yasminnin yapmus oldugu ¢alismayla uyum-

lu, Sharkey’in ¢alismasini destekler niteliktedir.

Norepinefrinin utero-plasental gegisinin sinirli olmasi se-
bebiyle daha az fetal etkilerinden s6z edilmektedir. Minz-

ter ve ark. norepinefrinin fetal arteriyel perfiizyon basinci
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iizerine etkisi olmadigini ve fetoplasental mikrosirkiilas-

yonunun bozulmadigini bildirmislerdir.”

Ngan Kee ve ark. sezaryenle dogum sirasinda spinal anes-
tezi sonrast arteriyel kan basincini korumak igin fenilefrin
ve efedrin kombinasyonlarini karsilastirdig: ¢calismada, fe-
nilefrin orani azaldik¢a ve efedrin orani arttikea, fetal pH
ve baz fazlalig1 olumsuz etkilendigini, efedrin i¢in plasen-
tal transferin daha yiiksek oldugunu ve umblikal arteriyel
PO2 igeriginin azaldigini ve PCO2’nin arttigini bildirmis-
tir.** David W. Cooper ve ark. sezaryen dogumda fenilefrin
ve efedrinin fetal ve maternal etkilerini kargilagtirdig: ¢a-
lismada efedrin grubunda artmis fetal asidoz insidansi ve
umblikal arter PCO2 degeri ile azalmis umblikal arter PO2
degerini bildirmistir** Caligmamizda dogumdan hemen
sonra fetal durumu degerlendirmek i¢in umblikal arter
kan gaz1 ve Apgar skorlar1 neonatal iyilik halinin bir gos-
tergesi olarak ol¢iilmustiir. Umblikal arter kan gazinda Ph
ve baz fazlalig1 degerlerinde farklilik goriinmezken, salin
grubunda norepinefrin gruplarina gére PO2 degerinin an-
laml1 bir sekilde daha diisitk, PCO2 degerinin ise anlamli
derecede daha yiiksek oldugu bulunmustur. PO2 diizeyi-
nin salin grubunda diistik kalmasi profilaktik norepinefrin
dozlarmin utero-plasental dolagimin devamliligini saglan-
mast i¢cin 6nemli olabilir. Ayrica salin grubunda efedrin tii-
ketimi fazla olmasi nedeniyle umblikal arter azalmig PO2
ve artmis PCO2 degerleri Ngan Kee ve David’in ¢aligmala-
riyla uyumludur. Apgar skorunda dort grup arasinda hig-
bir farklilik gézlenmedi ve yeni dogan bebeklerin tamami
8 ve tizeri puan alarak servise gonderilmistir. Bulanti ve
kusma sikliginda gruplar arasinda farklilik gézlenmemis-

tir.

Ozetle, bu caligma, elektif sezaryen operasyonlarinda spi-
nal anestezi sonrasi profilaktik bolus norepinefrin uygu-
lamalarinda 0,075 ug kg-1 ve 0,10 pg kg-1 dozlar1 PSHyi
onlemede daha etkili oldugu ve efedrin ve atropin ihtiyaci-
n1 6nemli derecede azalttig1 goriilmiistiir. ki doz arasinda
istatistiksel fark olmamasina ragmen klinik takiplerde 0,10

pg kg-1 bolus norepinefrin uygulamasinin en etkin doz ol-

dugunu diistinmekte ve profilaktik bolus norepinefrin kul-

lanimini desteklemekteyiz.
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Abstract

Introduction  This study aims to evaluate the clinical and radiological results of patients who were followed for at least four years after total hip arthroplasty, which was performed using
a direct anterior approach and to compare the results with different surgical approaches in the literature.

Materials ~ The study included 37 patients who underwent total hip replacement surgery using the direct anterior approach. Harris hip scores and lower extremity functional scores
and Methods  were recorded. The correlations between the scores and gender, body mass index, length of hospital stay, and inclination angle were examined.

Results  Of the cases, 26 (70.3%) were female and 11 (29.7%) were male. The mean age was 51.2 (26-76) years. The patients were followed up for an average of 58 (48-72) months. No
significant difference was determined between the improvement in Harris hip score and gender, age, body mass index, and length of hospital stay. Postoperative acetabular
inclination was 40.8° (35 - 55). One of the patients had early dislocation and three patients had serous wound draiage. Three patients developed n.cutaneus femoris lateralis
injury. Five patients had periprosthetic fracture during surgery.

Conclusion  In our study, it was seen that patients had successful and fast functional results when total hip replacement was performed using a direct anterior approach. Compared to
the literature, faster recovery was observed in the early period compared to other approaches; however, no difference was seen between the approaches in the mid- and
long term.

Keywords  Direct anterior approach, Total hip arthroplasty, mid-term results

Oz

Ama¢  Bu ¢alismanin amaci, direkt anterior yaklasim kullanilarak uygulanan ve en az 4 yil takip edilen total kalga artroplastisi ile tedavi edilmis hastalarin klinik ve radyolojik sonug-
larinin degerlendirilmesi, elde edilen sonuglarin literatiirdeki farkl: cerrahi yaklasimlar ile karsilastiril; d

Yontem ve  Direkt anterior yaklasim kullanilarak total kalga protezi uygulanan 37 hasta ¢alismaya alindi. Harris kalga skorlari ve alt ekstremite fonksiyonel skorlart kaydedildi. Elde edilen
Geregler  skorlar ile cinsiyet, viicut kitle indeksi, yatis siireleri ve inklinasyon agist arasindaki iliski arastirilds.

Bulgular ~ Olgularin 26’1 kadin (%70,3), 11'i erkek (%29,7) olup ortalama yas 51.2(26-76) idi. Hastalar ortalama 58 (48-72) ay takip edildi. Harris kalca skorundaki diizelme ile cin-
siyet, yas, viicut kitle indeksi ve yatis siireleri arasinda anlaml bir fark goriilmedi. Ameliyat sonras grafilerde asetabular inklinasyon ortalama olarak 40,8° (35-55) élgiildii.
Hastalarimizin birinde erken dénem dislokasyon goriildii. Ug hastada seroz akinti gelisti. Ug hastada n.cutaneus femoris lateralis hasari gelisti. Bes hastada ameliyat sirasinda
periprostetik kirtk goriildii.

Sonu¢  Yaptiginiz calismada, direkt anterior yaklasim kullanarak uygulanan total kalga protezi, uygun endikasyon ve cerrahi teknikle yapildiginda hastalarda basarili ve hizh fonksi-
yonel sonuglar elde edildigi goriilmektedir. Literatiir ile karsilastirildiginda erken donemde diger yaklasimlara gore daha hizli iyilesme goriilmekte fakat orta ve uzun donemde
yaklagimlar arasinda fark goriilmemektedir.

Anahtar

Kelimeler Direk anterior yaklasim, kalga artroplasitisi, orta dénem sonuglar
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INTRODUCTION
Total hip arthroplasty ranks first among all orthopedic
surgeries with best outcomes. Among approaches applied
in surgery, which one is superior is still controversial.'”
The most commonly used approaches are the anterolat-
eral, direct lateral, posterolateral, and anterior approach-
es. There are structures that require attention and muscle
and tendon structures that need to be dissected in each
approach. The direct anterior approach (DAA) was de-
fined many years ago and its popularity has been rapidly
increasing in recent years.* The surgery is completed by
entering the area between the tensor fascia lata and sar-
torius muscles, without cutting any muscles. Studies have
shown that DAA has many advantages compared to oth-
er approaches, such as faster rehabilitation, less pain, and
decrease in blood loss and hospital stays.>®* However, the

long learning curve of DAA is one of its disadvantages.

This study aimed to evaluate the clinical and radiologi-
cal results of patients who had been treated with total hip
arthroplasty using DAA and followed up for at least four

years.

MATERIALS and METHODS
In this retrospective study, we included 37 patients with
primary and secondary hip osteoarthritis, who under-
went total hip arthroplasty with DAA and were regularly
followed up. Total hip replacement was performed on 42
hips of 37 patients. Patients who came for regular check-
ups were included in the study. Preoperatively, all patients
were evaluated clinically, radiologically, and functionally
and their laboratory findings were examined. The ‘tem-
plate’ procedure was performed using hip radiographs
taken in accordance with the standards. The preoperative
and postoperative second-year functional results of the pa-
tients were evaluated and scored according to the Harris

hip function evaluation scale.

Surgical procedure

The patient was anesthetized before the surgery, taken on a

standard operating table, and placed in the supine position

(Figure 1). The pelvis was raised approximately 5 cm with

supports.

Figure 1: A support of approximately 5 cm is placed under

the pelvis

General anesthesia was administered to all patients and a
skin incision of approximately 8-9 cm was made on the
cleavage area between the sartorius and tensor fascia. Ac-
etabulum was rimerized at 40-45 degrees of abduction
and 10-15 degrees of anteversion under fluoroscopy con-
trol and the appropriate acetabular cup was placed in the

anteversion and abduction determined under fluoroscopy

control (Figure 2),

Figure 2: Evaluation of the appropriate position of the ace-

tabular component

Soft tissue releases were performed to reach the femoral
canal; the table was flexed approximately 30 degrees; the
opposite leg was abducted and the hip was placed in the
position of ‘4’ figure (Figure 3).
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Figure 3: The table is tilted approximately 30° down to reach

the femur.

The hip was examined with appropriate trials. The stabil-
ity of the hip and the equality of length of the legs were
checked. Equality of the legs was assessed through medi-
al malleolar examination and with a metal stick passing
through the lower border of both ischium (Figure 4). Ce-
mentless femoral stem and cementless alumina-ceram-
ic head were used in all patients. The patients were not
drained. Postoperatively, patients started physical therapy
and walked within 24 hours.

Figure 4: Evaluation of hip height difference

The patients were invited to the outpatient clinic at the
second week, sixth week, third month, sixt month, and
first year after discharge and for annual follow-ups. He-
mogram values on the first and third days were recorded.
VAS scores were recorded at the sixth-month follow-up.
Functional outcomes were assessed at postoperative sixth
month according to the Harris hip function evaluation

scale.

Statistical analysis
The data obtained in the research were transferred to the
computer environment and analyzed in the SPSS 18.0 pro-
gram. Number, percentage, min, max, and mean+standard
deviation were used in descriptive statistics. The student
t-test was used for comparison of independent groups
and paired t-test was used for comparison of dependent
groups. Pearson correlation analysis was performed for the
correlation analysis of continuous data. A p-value of <0.05

was considered statistically significant.

Ethical Aspects
Ethics Committee approval was obtained from the Eth-
ics Committee of Sakarya University Faculty of Medicine
Dean’s Office.

Ethics Committee no: 71522473/050.01.04/75
Date: 02.07.2018

RESULTS
The demographic characteristics and diagnoses of the pa-
tients included in the study are presented in Tablel. Pre-
operatively, all hips were in the weak group according to
the Harris hip score whereas all patients were in the good
and excellent groups at the end of an average of 32-month
follow-up. Six of them had good results and 31 had excel-

lent results.
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Tablo 1: Age, gender, BMI, and etiology of the patients
Mean Age (min. Max. Range) 54.68 (26- 76)
Male 26 70.2%
Gender
Female 1129.8%
Right 19
Side ot: . Left 13
operation site
Bilateral 5
Body mass Obese 15
index (BMI) Non-obese 22
Primary coxarthrosis 2047.5%
Developmental hip dysplasia 14 33.3%
Etiology
Avascular necrosis 511.9%
Femoral neck fracture 37.1%

Acetabular inclination in postoperative radiographs was
measured. Mean acetabular inclination was 40.8° (35 - 55).
When the data were compared according to gender, there
was no significant difference in terms of BMI, and postop-

erative Harris hip score, The data are presented in Table 2

in detail.
Table 2: Comparison of Data According to Gender
Female Male
Gender (meanzsd) (meantsd) P-value
n:26 n:11
Harris hip score 95.84+391 | 94455272 | 027
postoperative
BMI 28.13+£3.90 29.55+£3.30 0.28

When the data of those aged 60 and over and those young-
er than 60 were compared, there was no significant differ-
ence in terms of postoperative Harris hip score, length of
hospital stay, postoperative inclination, duration of fol-
low-up, and BMI (Table 3).

Table 3: Comparison According to Age Group
<60 60 and over
Age (meanzsd) (meanzsd) P-value
n:18 n:19
Harris Hip Score 95.7242.86 | 95.10+4.36 0.59
postoperative
BMI 28.59+4.74 28.524+2.34 0.95
Length of Hospital | 5, 7 2.84+1.83 0.49
Stay (day)
Postoperative 41.81+5.81 39.95+4.73 027
Inclination

When the data of the group with a BMI of 30 and above
and those with a BMI of less than 30 were compared, no
significant difference was found in terms of Harris hip
score, length of hospital stay, postoperative inclination,

and duration of follow-up. (Table 4)

Table 4: Comparison According to BMI
<30 30 and over
BMI (meanzsd) (meanzsd) P-value
n:22 n:15
Harris Hip Score 95.874330 | 94.82+4.03 0.36
postoperative
Length of Hospital | 5 5, 46 2714153 0.30
Stay (day)
Postoperative
o 40.74+5.06 41.18+5.85 0.80
Inclination

Our patients were admitted to the hospital on the day be-
fore the surgery. The mean postoperative length of hospital
stay was three days (minimum 1, maximum 8) and 12 pa-
tients were discharged within the first 24 hours. The mean
duration of postoperative follow-up of the patients was 32
(minimum 8, maximum 52) months. When the data of
those with one day of hospitalization and those with more
than one day were compared, no significant difference was
found in terms of postoperative Harris hip score and time
of walking. (Table 5)
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Table 5: Comparison According to Length of Hospital Stay

1 day More
Length of hospital (meanzsd) than 1 day P-value
stay (meantsd)

n:12

n:30

Harris Hip Score 94.40+3.45 | 95.86+3.66 0.24
postoperative

The mean preoperative Harris hip score of the patients was
48+7.94 (minimum 38-maximum 65) and the mean post-
operative score was 95.43+3.62 (83-100) during outpatient
clinic control examinations. Significant improvement was
seen between preoperative and postoperative Harris hip

scores (p=0.001).

Complications
A serous wound drainage occurred at the early postoper-
ative wound site in three of 42 hips who underwent total
hip arthroplasty in our clinic. In all three patients, BMI
was above 30. The discharge was terminated in two of
these patients without the need for a radical intervention
other than antibiotic therapy and dressing. Debridement
was performed on one patient. Since the infection was not
eliminated, the prosthesis was removed in the third post-
operative week and an antibiotic spacer was implemented.
This patient was scheduled for revision surgery but died

due to internal reasons.

Nervus femoris cutaneus lateralis is at risk in total hip
arthroplasty. In three patients, it was damaged with the
direct anterior approach. The complaints of the patients
were numbness and burning sensation on the tigh ante-
rolateral. In two of these patients’ complaints disappeared
in the sixth week. In five cases, a femoral fracture occurred
during the surgery. Of these fractures, three were calcare-
ous fissures and two were trochanter major type. Fractures
were fixed with cerclage. It was observed that all cases re-
sulted in the complete union at the outpatient clinic exam-
inations in the sixth month. The prosthesis was dislocated
in one patient on the first postoperative day. It was reduced

at the bedside before discharge and no dislocation was ob-

served in the fifth-year follow-up. All complication data

are presented in Table 6.

Table 6: Complications

Wound problems
Superficial SSI 2
Deep PJI 1
Dislocation 1

Periprosthetic fracture

Vancouver A 5

Vancouver B 0

Vancouver C 0
Aseptic Loosening 0
Revision

Acetabular Component 0

Femoral Component 0

Total Revision 1
N.Cutaneus femoris lateralis injury 3

DISCUSSION
Many studies claimed that total hip arthroplasty surger-
ies performed using the direct anterior approach (DAA)
provide less muscle damage, faster recovery, and a more
comfortable walk in the postoperative period compared to
other approaches.”*? In a study, 150 cases of total hip re-
placement were examined: a posterior approach was used
in 50 patients and a direct anterior approach was used in
100 patients. It was observed that the length of hospital
stay was shorter in the anterior group. In the first six weeks
after surgery, pain and the use of narcotic analgesics were
less in the anterior group. Compared to the control group,
patients who used the direct anterior approach showed
faster recovery.® Bergin PF et al. compared the direct ante-
rior and posterior approaches in terms of muscle damage
and inflammation markers. In all patients, serum creati-
nine kinase (CK) and inflammation markers were checked
preoperatively and on the postoperative first and second
days. Inflammation markers were found to be low in the
direct anterior group. CK elevation was 5.5 times higher
in the posterior group. As a result, it was shown that the

direct anterior approach caused less muscle damage.'
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Seven studies comparing anterior and posterior approach-
es and a total of 2302 patients were reviewed. The direct
anterior group was found to be significantly superior in
four studies comparing patients’ pain and function in the
early postoperative period.” In another study, direct ante-
rior (DAA) and posterior (PA) approaches were compared
at the postoperative sixth week. The hospital stay was re-
corded as 1.4 days in the DAA group and 2.0 days in the
PA group. Pain score was significantly better in the DAA
group. Patients in the DAA group quit walking aids earlier.
Despite all these findings, there was no significant func-
tional difference between the two groups at the end of the
sixth week." Many other studies reported good results in
the early period.'*'® When the preoperative and postoper-
ative Harris scores of our cases were compared, statistically
significant clinical results were obtained in the early peri-

od, supporting the literature.

Day-case surgery defined as patient discharge on the same
day after surgery. In a study conducted in 2018, studies
comparing day-case knee and hip arthroplasty and hospi-
talized arthroplasty were assessed. There was no difference
in comorbidity and mortality. However, it was observed
that outpatient arthroplasty costs 30% less on average.
Similar results were obtained with the conventional meth-
od with patient training, pain control, blood loss con-
trol, and thromboprophylaxis.”” In another retrospective
study comparing the posterior approach with DAA, it was
shown that patients in the DAA group were discharged
earlier.” Twelve of our patients were discharged in the first
24 hours. No significant difference was found in terms of
pain, postoperative Harris hip score, morbidity and time
of walking when compared with those with more than
one-day hospitalization.

Hip arthroplasty was performed using the direct ante-
rior approach and 99 patients with lateral cutaneus fem-
oris neuropraxia were included in the study. At the end
of the mid-term follow-up, it was seen that 75% of the
patients continued to have neuropraxia. No pain, limita-

tion of movement, or loss of function was observed in the

patients.”! The incidence of neuropraxia was reported be-
tween 1% and 67% in the literature.'>? Most paresthesias
regress spontaneously; very few patients have true marel-
gia paresthetica.’>**** In our study, neuropraxia was ob-
served in three of 42 patients. At the end of the 6th week,
the complaints of one patient continued in the postopera-
tive second year. Similar to the literature, the cases had no

loss of strength, pain, or loss of function.

Periprosthetic fractures occurring during surgery in DAA
are defined in the literature. These fractures are mostly
trochanter major and calcar fractures.””?** Many articles
showed that the incidence of fracture decreases as the ex-
perience of the surgeon increases.”?*?* During surgery,
periprosthetic fracture developed in five of 42 hips includ-
ed in the study. In their study, Masonis et al included 300
patients who underwent total hip arthroplasty and report-
ed 3 calcar fracture in the first 62 cases %4.8.27 Similarly,
in the study of Jewett and Collision, the first 200 cases were
included and 10% intraoperative fractures were seen in 20
cases. In our study, 11% intraoperative fractures were seen
in 5 patients. In this study three of the fractures were in
the calcar fissure and two were in the trochanter major. All

fractures were cable-fixed.

According to the literature, the risk of infection in patients
with DAA is similar to those in other approaches. Peri-
prosthetic joint infection rates in literature vary between
0.57% and 2.23%.?® The risk was significantly higher espe-
cially in patients with high BMI.** Since the skin incision
was on the inguinal area, wound healing problems were
observed especially in obese patients due to the fact that
the wound remained moist. In the present study, three
obese patients had skin healing problems and two of them
healed with dressing. In our study, periprosthetic infection
developed in one %2.38 patient. This rate is seen to be high
when compared to the literature. We think that more case

series are needed to get more accurate results.

Dislocation rates after total hip arthroplasty with DAA are
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various in the literature. In a study of 494 patients, the rate
of dislocation was 0.61%. All cases were closed-reduced
and none of patients developed recurrent dislocation. In
the study of Siguer et al., dislocation rates were reported
as 0.96%.” In our study, dislocation was observed in one
patient during post-operative patient transfer. The dislo-
cation was reduced as closed, and the dislocation of this
patient did not recur in the 5th year follow-up. We think
that postoperative patient transfer is important and that

maximum care should be taken.

CONCLUSION
Total hip arthroplasty using a direct anterior approach
gives good results with appropriate indications and appro-
priate surgical techniques. As for disadvantages, the cuta-
neus femoris lateralis nerve is at risk and femoral access is
limited. As a result of fewer muscle incisions during the
surgery, patients can be rehabilitated and discharged early.
Controlled trials including larger numbers of patients and

other approaches are needed to better evaluate the results.
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Abstract

Introduction

Materials
and Methods

Results

Conclusion

Keywords

‘The appropriate anesthesia method in patients requiring surgical treatment with confirmed or suspected new coronavirus disease (COVID-19) is unclear. This study
aimed to compare regional anesthesia (RA) with general anesthesia (GA) in patients with COVID-19 infection in terms of admission to intensive care unit (ICU), rate of
pulmonary complications and mortality.

Reviewed medical records between March 2020 and December 2021 added patients with COVID-19 that operated under RA or GA in the study. Patient data were
obtained from the patient database program of our hospital. The patients were assigned into two groups: 1. patients operated under RA and 2. patients operated under GA.
Demographic data, surgery types, anesthesia types, intensive care unit (ICU) admission rates, pulmonary, renal and hepatic labratory data, perioperative mortality rates,
hemogram values were recorded. Primary outcomes were admission rates to the ICU, acute pulmonary, renal and hepatic complications and perioperative mortality rates.

Included 123 patients in the study. While 97 (78.9 %) patients under RA and 26 (21.1 %) patients under GA were operated, the number of patients who underwent RA
was statistically significantly higher (p<0.001). Although pulmonary complications were observed in 6 (6.2 %) patients in the RA group and in 2 (7.7 %) patients in the
GA group no statistically significant difference was found (p=0.535). While the rate of admission to the ICU was 8.2 % in the RA group and 11.5 % in the GA group, no
statistically significant difference was observed (p=0.422). Although perioperative mortality rates were lower in the RA group, no statistically significant difference was
found (p=0.535).

Pulmonary complications, ICU admission, and perioperative mortality rates were lower in COVID-19 patients operated under RA however the differences were not
statistically significant.

Regional anesthesia, General anesthesia, COVID-19, ICU admission, Pulmonary complications
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Yeni tip koronaviriis hastaligr (COVID-19) olan ve cerrahi tedavi gerektiren hastalarda hangi anestezi yo: inin uygulanacag belirsizligini korumaktadir. Bu ¢alismada
COVID-19 enfeksiyonu olan hastalarda rejyonal anestezi (RA) ve genel anestezi (GA) nin pulmoner komplikasyon orant, yogun bakim iinitesine (YBU) kabul orani ve mortalite
agisindan karsilastirmast amaglandi.

Calismaya Mart 2020 ile Aralik 2021 arasinda RA ve GA altinda ameliyat edilen COVID-19 hastalar: dahil edildi. Veriler hastane bilgi sisteminden elde edilmistir. Hastalar iki
gruba ayrildi: 1. Grup RA ile ameliyat edilen hastalar ve 2. grup GA ile ameliyat edilen hastalar. Demografik veriler, cerrahi tipleri, anestezi tipi, yogun bakim iinitesine (YBU)
kabul oranlar1, pulmoner, renal ve hepatik labratuar verileri, perioperatif mortalite oranlari, hemogram degerleri kaydedildi. Birincil sonuglarimiz YBU kabul oranlar, akut
pulmoner, renal ve hepatik komplikasyonlar ve perioperatif mortalite oranlartydi.

Calismaya 123 hasta dahil edildi. RA altinda 97 (% 78.9) hasta, GA altinda ise 26 (% 21.1) hasta opere edilirken RA uygul hasta sayist istatistiksel olarak anlamli derecede
yiiksekti (p<0.001). RA grubunda 6 (%6.2) hastada ve GA grubunda 2 (% 7.7) hastada pulmoner komplikasyonlar goriilmesine ragmen istatistiksel anlamls bir fark bulunamadi
(p=0.535). YBU’ye kabul orant RA grubunda % 8.2, GA grubunda % 11,5 iken istatiksel olarak anlamh fark gériilmedi (p=0.422). Perioperatif mortalite oranlar: RA grubunda
daha diisiik ol ragmen istatistiksel anlamli fark bul di (p=0.535).

Rejyonel anestezi ile ameliyat edilen COVID-19 hastalarinda pulmoner komplikasyonlar, yogun bakim yatisi ve perioperatif mortalite oranlar: daha diisiik olmasina ragmen
istatistiksel olarak anlamli bir fark tespit edilememistir.

Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION
Anesthesia management in patients requiring surgical
treatment with confirmed or suspected new coronavirus
disease (COVID-19) is challenging for all anesthetists. The
safety of both patients and healthcare professionals should
be considered a major issue when surgical procedures
are performed for those patients. Patients undergoing
surgery are a vulnerable group being at risk of exposure
to the COVID-19 virus in the hospital. Besides, patients
with confirmed or suspected COVID-19 disease may be
particularly susceptible to pulmonary, renal and hepatic
complications due to surgery, mechanical ventilation, and

immunosuppressive responses.'

Elective surgery of patients with respiratory tract infec-
tions, including COVID-19 disease, should be postponed
and rescheduled after the proper treatment of the infec-
tion.? During the SARS-CoV-2 pandemic, guidelines on
surgery and anesthesia management have been published
suggesting modalities of anesthesia management; how-
ever, these mainly consist of expert opinions.>* In a sin-
gle-center retrospective observational study, they reported
that 49 patients with COVID-19 disease who underwent
cesarean section (C/S) operation or orthopedic surgery
under spinal anesthesia did not develop severe pneumonia
and no mortality was reported.” A meta-analysis in 2020
investigated the factors affecting the death of operated pa-
tients with confirmed COVID-19 infection and reported
that no death was seen in patients operated under region-
al anesthesia (RA).® However, the appropriate anesthe-
sia method in patients requiring surgical treatment with
confirmed or suspected COVID-19 is unclear, and data is
needed from studies comparing RA with general anesthe-
sia (GA).

Based on these studies, we hypothesized that the mortality
rate, admission to intensive care unit (ICU), and pulmo-
nary complications would be lower in patients operated
under RA than patients operated under GA. The prima-
ry aim of this study was to assess RA and GA methods

in surgically operated patients with COVID-19 infection
in terms of pulmonary, renal and hepatic complications,

admission to ICU, and mortality rates.

MATERIAL and METHODS
This study was planned as a retrospective comparative co-
hort study and was carried out in Sakarya Research and
Training Hospital, Department of Anesthesiology and
Reanimation. Study approval was obtained from Sakarya
Universty Faculty of Medicine Local Ethics Committee
(Approval number: 050.01.04.113329-67). Patient data
were obtained from the patient database program of our

hospital (Karmed, Kardelen Software).

We reviewed the records of the patients who operated
under RA or GA between March 2020 and December
2021. Patients diagnosed with COVID-19 (confirmed by
nasopharyngeal-oropharyngeal swab RT-PCR test) with-
in seven days before the operation; were included in the
study. Patients hospitalized in the intensive care unit in
the preoperative period and patients who met the criteria
for hospitalization in the intensive care unit were exclud-
ed from the study. The patients with respiratory, renal or
hepatic symptoms before surgery were also excluded from

the study.

The patients were assigned into two groups: patients op-
erated under RA group and patients operated under GA
group. The indications for surgery were classified as C/S
operation, general surgery operations (colostomy, appen-
dectomy, cholecystectomy) and other surgery operations
(cardiovascular, urology, neurosurgery, orthopedics).
The decision on the anesthesia method was based on the
recommendations of the Regional Anesthesia and Pain
Medicine (ASRA) and the European Society of Region-
al Anesthesia and Pain Therapy (ESRA) in patients with
COVID-19.4 These recommendations are consistent with
our institutional proposal of adopting RA as the prima-
ry anesthesia method in patients with COVID-19. In our

clinic, spinal anesthesia in lower extremity surgeries and
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(C/S), brachial plexus block in upper extremity surger-
ies are the anesthesia methods used routinely during the
COVID-19 process.

The primary outcomes were acute pulmonary complica-
tions, admission rates to the ICU, and perioperative mor-
tality. Secondary outcomes were perioperative hepatic
and renal disorders. New onset of postoperative dyspnea,
tachypnea, decrease in oxyhemoglobin saturation, need
for additional oxygen supplementation and signs of pneu-
monia were considered pulmonary complications. Hepatic
disorder was defined as an increase in liver enzymes. Renal
disorder was defined as deterioration in renal laboratory

parameters and the need for hemodialysis.

The criteria for admitting patients to the intensive care
unit after surgery were as follows: Patients with respiratory
distress (>30 breaths/min), oxygen saturation < 90 at rest
under nasal oxygenation with 5-6 liters/min, arterial par-
tial pressure of oxygen (PaO2 ) / fraction of inspired oxy-
gen (FiO2 ) < 300 mmHg In addition to these, symptoms
of shortness of breath, fever and/or cough, and significant
comorbidities (chronic kidney disease, congestive heart
failure, chronic obstructive pulmonary disease, and dia-
betes) which may significantly worsen with concomitant
COVID-19 infection. Mechanical ventilation indications
are the presence of hypercapnic acidosis and hypoxemia

despite administration of high flow nasal oxygen.

Statistical analysis
Statistical analyzes were performed using the IBM SPSS
Statistics 22 program. Categorical variables were expressed
as numbers and percentages, while continuous variables
were expressed as mean + standard deviation or median
(interquartile range). Chi-square and Fisher’s exact tests
were used for categorical variables. The distribution of nu-
merical variables was evaluated by Kolmogorov Smirnov.
Data of independent groups with normal distribution were
compared with Student’s t-test, and data without normal

distribution were compared with the Mann-Whitney-U

test. p <0.05 was considered significant.

RESULTS
Included 128 patients in the study who were found eligi-
ble. Five patients were excluded from the study; three were
indicated for intensive care hospitalization preoperatively;

meanwhile, two patients were in ICU before the operation.

Data of 123 patients were analyzed. The mean age of the
patients operated under RA (30.53 + 10.60) was found
statistical significantly lower than the patients operat-
ed under GA (44.72 + 26.51) (p<0.001). Female patients
number were statistical significantly high in the RA group
(p<0.001). The demographic characteristic has been

shown in Table 1.

Table 1.Demographic characteristics of patients. Data expressed
as Mean + Standard deviation, n (%), Median[IQR].
Regional General
anesthesia anesthesia P
(n=97) (n=26)
Age, year 30.53 £10.60 | 44.72 £26.51 | <0.001*
Gender, n (%)
Male 9(9,3) 9(34,6)
<0.001*
Female 88 (90,7) 17 (65,4)
Type of operation
C/S 83 (91.2) 8(8.8)
General surgery 6(6.2) 14 (53.8) <0.001*
Other a 8(8.2) 4(15.4)
Urgent 46 (47.4) 15 (57.7)
0.352
Elective 51 (52.6) 11 (42.3)
Operation time 90 [80-105] | 90[90-120] | 0.036*
(min)
a Other (cardiovascular, urology, neurosurgery, orthopedics), C/S:
cesarean operation.
*statistically significant

We determined that 61 (49.6 %) of the 123 surgeries were
emergency surgeries, and 62 (50.4 %) were elective surger-
ies. Ninety-seven patients were operated under RA (78.9
%); meanwhile, 26 patients (21.1 %) were operated under
GA. In the RA group, infraclavicular block was applied to

2 (2.1 %) patients, while spinal anesthesia was adminis-
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tered to 95 (97.9 %) patients. The rate of RA was statistical-
ly significant higher than GA rate (p=0.001) (Table 1). C/S
operations (91.2 %) constituted the significance of patients
who underwent RA (p<0.001). Twenty operations (16.3 %)
were general surgery and 12 operations (9.8%) were other
surgeries in the cohort. In the general surgeries, 6 (30 %)
were operated RA and 14 (70 %) patients under GA. In
the other surgeries, 8 (66.7 %) patients were operated un-
der RA and 4 (33.3 %) patients under GA (Table 1). Mean
operation time in the RA group was statistically significant
shorter than GA group (p=0.036).

Pulmonary disorders developed totally in 8 patients in the
cohort. Of these, 6 (6.2 %) patients were in the RA group
and two (7.7 %) were in the GA group. No statistically sig-
nificant difference was found (p=0.535) (Table 2).

Eleven patients were admitted to the ICU (8.9 %). In the
RA group, 8 patients (8.2 %) were admitted to intensive
care and in the GA group, three patients (11.5 %) were ad-
mitted to the ICU (Table 2). Although there was a higher
rate of intensive care hospitalization in the GA group, the
difference was not statistically significant (p=0.422) (Table
2).

The perioperative mortality rate was 5.7 % (7 patients) in

our cohort. The mortality rate was 5.2 % (5 patients) in the
RA group and 7.7 % (2 patients) in the GA group. Despite
the proportionally higher mortality rate in the GA group,
no statistically significant difference was found (p=0.457).
We have made a subgroup of C/S operations that consist-
ed of most of the operations performed in patients with
COVID-19. C/S was performed in 91 patients (74 % of the
cohort). Of these patients, 83 patients received RA group
and eight received GA group. The rate of pulmonary dis-
orders, admission to ICU and perioperative mortality were
similar in RA and GA groups in the obstetric population
(Table 3).

During the postoperative follow-up period of the patients,
we observed that three (3.1 %) patients needed renal re-
placement therapy in the RA group; meanwhile, one (3.8
%) patient required renal replacement therapy in the GA
group. No statistically significant difference was found
in the necessity of renal replacement therapy (p=0.618).
An increase in liver function tests was observed in 9 pa-
tients (9.3 %) in the RA group and four in the GA group
(15.4 %). The difference was not statistically significant
(p=0.282). The rates of pneumonia, ICU admission rates

and mortality rates were also stated in Figure 1.

Table 2. Outcome of pulmonary disorders, ICU Hospitalization, perioperative mortality, liver and renal disorders, and laboratory data.
Data expressed as Mean * Standard deviation, n (%), Median[IQR].

Regional anesthesia (n=97) General anesthesia (n=26) P
Pulmonary disorder 6(6.2%) 2 (7.7%) 0.535
ICU Hospitalization 8(8.2%) 3 (11.5%) 0.422
Perioperative mortality 5 (5.2%) 2 (7.7%) 0.457
Increase in liver enzymes 9(9.3%) 4 (15.4%) 0.282
Renal Replacement Therapy 3 (3.1%) 1(3.8%) 0.618
Blood urea nitrogen 14 [11-22] 22 [14-31] 0.090
Creatinine 0.5[0.4-0.7] 0.6 [0.5-1] 0.129
WBC 8.3 [6.6-11.3] 11[7.8-15] 0.040*
PLT 210 [165-268] 259 [186-307] 0.266
HGB 11.2 [10-12] 11[9.7-13.5] 0.226
*statistically significant ICU: Intensive Care Unit, WBC: white blood cell, PLT: Platelet count, HGB: Hemoglobin
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Table 3. Outcome of C/S operations. Data expressed as Mean * Standard deviation, n (%), Median[IQR].

General anesthesia
Regional anesthesia (n=83) (n=8) p
Urgent 6(6.2%) 2(7.7%) 0.535
Elective 38 (45.8 %) 3(11.5%) 0.422
45 (54.2 %) 6 (75 %) 2(7.7%) 0.457
2 (25 %) 0.113 4 (15.4%) 0.282
Operation time (min) 90 [80-90] 85 [75-90] 0.196
Renal Replacement Therapy 1(1.2 %) 0 0.912
Increase in liver enzymes 3 (3.6 %) 0 0.756
Blood urea nitrogen 13.9 [11.2-17.9] 15.8 [14-23] 0.261
Creatinin 0.5 [0.4-0.6] 0.5 [0.5-0.8] 0.202
WBC 8.4 [6.7-11.5] 9.5[7.6-11.9] 0.771
PLT 204 [161-272] 270 [221-301] 0.387
HGB 10.8 [9.9-11.5] 11 [10.9-12.6] 0.073
Pulmonary disorder 1(1.2 %) 0 0.912
ICU hospitalization 2(2.4 %) 0 0.831
Perioperative mortality 1(1.2 %) 0 0.912
*statistically significant ICU: Intensive Care Unit, WBC: white blood cell, PLT: Platelet count, HGB: Hemoglobin
14,00%
0
12,00% 11,50%
10,00%
8,20%
7,70% £ 7,70%
8,00% ! !
6,20%
6,00% 5,20%
4,00%
2,00%
0,00%
Pneumonia ICU hospitalization Perioperative mortality

M Regional anesthesia (n=97)

Figure 1. Data of pulmonary disorders, ICU Hospitalization, perioperative mortality, liver and renal disorders, and labora-

tory data. Data expressed as percentage.

B General anesthesia (n=26)
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DISCUSSION
The study results showed that acute pulmonary complica-
tions, admission to the ICU and perioperative mortality
rates were similar when RA or GA was performed in pa-

tients with perioperative COVID-19 disease.

A joint statement by the American Society of Regional An-
esthesia and Pain Medicine (ASRA) and European Socie-
ty of Regional Anesthesia and Pain Therapy (ESRA) was
reported in 2020 with recommendations on anesthesia
methods in patients with COVID-19. These recommen-
dations are usually consisted of expert opinions and do
not include a previous comparative study. Avoiding GA
was suggested, and RA was promoted whenever possible.*
Neuraxial techniques are also recommended for surgical
anesthesia and pain relief, especially in cesarean/section

(C/S) operations.’

Many surgery clinics have postponed elective surgeries
with the rapid spread of new coronavirus infection world-
wide.® Although elective surgeries have been postponed,
cancer surgeries, trauma surgeries, emergency operations,
and especially obstetric surgery continued even in the
presence of acute COVID-19. In our study, we observed
that 74 % of our patient cohort consisted of C/S opera-
tions. Most of the C/S operations (91.2 %) were operated
under RA. We also determined that 49.6 % of our cohort
consisted of emergency operations. Since all elective sur-
geries have been stopped in our institution at that time
period, this could be understandable. These results are
consistent with the published literature. Nepogodiev et
al. stated that 74.0% of the operated patients underwent
an emergency operation. They also noted that 30-day
mortality was 23.8% in operated patients with confirmed
COVID-19. They could not find a statistically significant
difference between GA and RA in mortality rates.’ In the
study of Chen et al., they implemented epidural anesthesia
to 14 patients and GA to 3 patients in an obstetric cohort
and reported no mortality.’® In another study in which 28

patients were included spinal and local anesthesia was ap-

plied to 24 patients and GA was applied to four patients.
All patients were operated under GA and transferred to
intensive care and one death was reported postoperative-
ly." In our cohort, the mortality rate was 5.7 %, lower than

the previous studies.

General anesthesia requiring airway intervention has a
higher risk of perioperative pulmonary complications
than regional anesthesia.? Postoperative pulmonary com-
plications are the most common mid-term complications
after surgery and significantly impact a patient’s well-being
and recovery.'? The most important of these are pneumo-
nia, atelectasis, acute respiratory distress and the need for
mechanical ventilation.”® A review also reported a lower
incidence of postoperative pneumonia in patients under-
going neuraxial anesthesia than in patients undergoing
GA." Pulmonary dysfunctions resulting from subsequent
restrictive lung injury have also been described in patients
with severe COVID-19. Chen et al. reported that both RA
and GA can be used safely in their study on COVID-19
positive pregnant patients.'” In their study, Korkmaz et al.
evaluated all patients with suspected COVID-19 who un-
derwent surgery during the pandemic process and stated
that mortality was associated with increasing age and GA
application. At the same time, they reported that hospital-
ization in intensive care units, respiratory problems, acute
renal failure and acute thrombotic events were the cause of
death in patients.”” In our study, pneumonia and respira-
tory distress were observed in 6 (6.2%) patients in the RA
group and 2 (7.7%) patients in the GA group. At the same
time In the RA group 8 patients (8.2%) were admitted to
intensive care, and in the GA group three patients (11.5 %)
were admitted to the ICU. Although pneumonia, respira-
tory complications and ICU admission rate were lower in
the RA group compared to the GA group, this difference
was not statistically significant. We guess that this is be-
cause the majority of our patient group consists of young

and obstetric patients.

Liver enzymes in COVID-19 patients may be increased;
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however, there is inconsistency about the effect of GA or
RA on liver damage, even in patients with liver disease.'
While an increase in liver enzymes occurred in 10.6 %
of our patients, no statisticaly significant difference was
found between the RA and GA groups.

One of the main concerns during the anesthesia manage-
ment of patients with COVID-19 is the transmission of the
infection to the healthcare staff via aerosol release, espe-
cially during GA." This was not a subject of our study as
there is no clear recommendation in the literature regard-

ing the anesthesia method that should be used.

The study’s main limitation seems to be the heterogeneous
patient distribution due to the excess of C/S operations
that consisted of the majority of our patients. We have ana-
lyzed the results of a subgroup consisting of C/S operations
and found no statistically significant difference between
RA and GA. The retrospective and observational charac-
teristics of the study may also pose a limitation, and our
findings need to be confirmed by prospective controlled

studies.

In conclusion, pulmonary complications, ICU admission,
and mortality rates were similar in patients operated under
RA compared to GA. RA did not reduce the requirement

of renal replacement therapy.
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Abstract

Introduction ~ Barotrauma developing spontaneously or associated with positive pressure ventilation is reported more frequently in patients with novel coronavirus 2019 (COVID-19).
In this study, we aimed to determine the frequency of barotrauma in critically-ill patients with COVID-19 associated acute respiratory distress syndrome (ARDS) who
received invasive mechanical ventilation (IMV), (non-invasive mechanical ventilation NIMV) or high flow nasal oxygen therapy (HFNO) and reveal clinical features,
radiological findings and outcomes of these patients.

Materials  In this two-center study, the patients who followed up in the ICU due to COVID-19 were retrospectively investigated. Barotrauma findings were determined as
and Methods  pneumothorax, pneumomomediastinum, pneumopericardium and subcutaneous emphysema.

Results ~ Barotrauma was detected in 29 (4.4%) of 660 patients. Nineteen (65.5%) patients had pneumothorax, 5 (17.2%) patients had pneumomediastinum, 5 (17.2%) patients had
subcutaneous emphysema; 18 (62.1%) patients underwent tube thoracostomy, 11 (37.9%) patients were followed conservatively. When barotrauma developed, 17 (58.6%)
patients were receiving IMV; 11 (37.9%) patients were receiving NIMV; and 1 (3.4%) patient was receiving HFNO. The mean length of stay in the ICU was 15.3+10.8 days,
19 (65.5%) of the patients died.

Conclusion  Barotrauma is not uncommon in COVID-19 ARDS patients; It is a complication that can increase mortality and length of stay in ICU.

Keywords ~ COVID-19, ARDS, barotrauma, intensive care unit

Amag  Spontan veya pozitif basingl ventilasyona bagl gelisen barotravmanin Coronavirus 2019 (COVID-19) hastalarinda diger hastalara gore daha sik oldugu bildirilmistir. Bu
calismada yogun bakim iinitesinde; invaziv mekanik ventilasyon (IMV), non-invaziv mekanik ventilasyon (NIMV) ya da yiiksek akish nazal oksijen tedavisi (YANO) alan
COVID-19 iliskili akut solunum distres sendromu (ARDS) hastalarinda barotravma insidansinin tespit edilmesi ve bu hastalarin klinik, radyolojik ozellikleri ve sonlanimlarinin
ortaya koyulmasi amaglanmustir.

Yontem ve  Bu iki merkezli calismada, yogun bakim iinitesinde COVID-19 iliskili ARDS nedeniyle izlenen ve IMV, NIMV ve YANO tedavisi alan hastalar retrospektif olarak incelendi.

Gerecler  Barotravma bulgular: p aks, p diastinum, pnomoperikardiyum ve subkiitan amfizem olarak belirlendi.

Bulgular  Toplam 660 hastanin 29'unda (%4,4) barotravma tespit edildi. Barotavma izlenen hastalarin 19'unda(%65,5) pnémotoraks, 5'inde (%17,2) pnomomediastinum ve 5'inde
(%17,2) subkutan amfizem tespit edildi. Onsekiz (%62,1) hastaya tedavi amagli tiip torakostomi uygulanirken, 11 (%37,9) hasta konservatif olarak izlendi. Barotravma sap-
tandigi anda 17 (%58,6) hasta IMV, 11 (%37,9) hasta NIMV ve 1 (%3,4) hasta YANO tedavisi almaktayds. Barotravma izlenen 29 hastanin ortalama yogun bakim yatss siiresi
15,3+10,8 giin idi ve 19 (%65,5) hasta kaybedildi.

Sonu¢  Barotravma, COVID-19 iligkili ARDS hastalarinda nadir olmayan ve yogun bakim yatss siiresi ve mortaliteyi artirabilecek bir durum olarak tespit edildi.

Anahtar

Kelimeler COVID-19, ARDS, barotravma, yogun bakim

@' [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION

Physiologically, spontaneous breathing is negative pres-
sure breathing whereas the patients on mechanical ven-
tilation (MV) invasively or non-invasively are ventilated
with positive pressure. Barotrauma is a common compli-
cation of positive pressure ventilation which is not physio-
logical.! High transpulmonary pressure caused by invasive
and noninvasive mechanical ventilation (IMV an NIMV)
can lead extraalveolar air leakage where it is not normal-
ly found in patients receiving MV. Barotrauma which can
also be a manifestation of ventilator induced lung injury
(VILI) may result in severe conditions such as pneumo-
thorax, pneumomediastinum, pneumopericardium and
subcutaneous emphysema.? Barotrauma has not been ob-
served commonly in patients with acute respiratory failure
due to viral pneumonia. However; it has been reported
to be frequent in patients with Coronavirus Disease 2019
(COVID-19) related acute respiratory distress syndrome
(ARDS).>* In COVID-19 associated ARDS patients who
receive IMV; the incidence of barotrauma have found 17-
33%.57 Although the pathopysiological basis of suscepti-
bility to barotrauma in COVID-19 patients still remains
unclear; rupture of alveoli secondary to severe diffuse al-
veolar damage in those patients seems major underlying
proposing pathophysiological mechanism. Because it has
been shown that barotrauma develops in spontaneously
breathing COVID 19 patients.®

In our study, we aimed to determine the frequency of baro-
trauma in critically-ill patients with COVID-19 associated
ARDS who received IMV, NIMV or high flow nasal ox-
ygen therapy (HFNO). We also aimed to reveal clinical

features, radiological findings and results of these patients.

MATERIALS and METHODS
Patients selection and data collection
Patients who admitted to University of Health Scienc-
es Kiitahya Training and Research Hospital and Diskapi
Yildirim Beyazit Training and Research Hospital COV-
ID-19 intensive care units (ICUs) between 1st July 2020

- 15th January 2021 were retrospectively analysed. Pa-
tients who was tested positive for SARS-CoV-2 based on
real-time reverse transcriptase polymerase chain reaction
(RT-PCR) from a nasopharyngeal swab and had the diag-
nosis of ARDS were included in study. Clinical features,
radiological findings and outcomes of patients who re-
ceived IMV, NIMV or HFNO during ICU stay were re-
corded. To determine barotrauma; the signs of subcuta-
neous emphysema, pneumomediastinum, pneumothorax
and pneumopericardium at chest computed tomography
(CT) scans and X-ray graphies were observed. Patients’
airway pressures ((plateau pressure (Pplat), peak inspir-
atory pressure (PIP), positive end expiratory pressure
(PEEP)) at the day of barotrauma, barotrauma signs and

treatments were noted.

Patients’ demographic data (age, gender), comorbidi-
ties, Acute Physiology and Chronic Health Evaluation
(APACHE) II and Sequential Organ Failure Assessment
(SOFA) score and partial pressure of arterial oxygen/frac-
tion of inspired oxygen ratios (PaO2/FiO2) on ICU ad-
mission, presence and severity of ARDS defined by Berlin
criteria’ were recorded. Type L and type H phenotypes of
COVID-19 associated ARDS for each patients were deter-
mined based on previous definition.!” Lung protective MV
and open lung strategy were performed in patients who re-
ceived IMV. ARDSnet PEEP - FiO2 table'' was applied for
PEEP titration and transpulmonary pressure could not be
measured due to lack of esophageal manometry. The fol-
low up strategy to detect barotrauma in both centers was
same. Daily chest X-ray scan was performed in patients
who had severe ARDS and chest imaging was performed
for all patients whose clinical condition detoriorated and
airway pressures increased. Chest imagings were analysed
by two experienced intensive care specialists in both of the

centers.

Official permission was obtained from the Turkish
Ministry of Health for this retrospective study (Num-

ber:2020_11_19T14_17_48) and Instutional Review
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Board of our tertiary hospital was approved the study.

Statistical analysis was performed using SPSS Statistics
(Version 17.0, SPSS Inc). The normal distribution of the
data was tested using the Shapiro-Wilk test. Continuous
variables were shown as meanz+standard deviation or me-
dian (25th and 75th percentiles) depending on data dis-
tribution. Categorical variables are expressed as numbers
(%). Level of statistical significance was considered as

p<0.05.

RESULTS
A total of 660 COVID-19 associated ARDS patients ad-
mitted to two ICUs during the study period. Among
660 patients; 175 (26.5%), 450 (68.1%), 35 (5.3%) were
received IMV, both NIMV and HFNO, only HFNO re-
spectively. Twenty nine (4.4%) patients had barotrauma
(subcutaneous emphysema, pneumomediastinum, pneu-
mothorax) signs at chest X-ray graphies (n=10) and chest
computed tomography (CT) scans (n=19). Barotrauma
frequency in our two centers were similar [4.8% (21/436)
vs 3.6% (8/224); p=0.04]. The mean age of patients with
barotrauma was 68.8+12.6 and 23 of 29 patients (79.3%)
were male. Thirteen patients (44.8%) were ex-smoker, 10
(34.5) patients had a history of chronic obstructive pul-
monary disease (COPD) and 5 (17.2%) patients had bullo
or emphysema at chest CT scan on ICU admission. Mean
APACHE 1I score and median SOFA score on admission
were 19.1+6.6 and 4 [IQR= 3-10], respectively. On ICU ad-
mission, twenty three (79.3%) patients had severe ARDS,
while 5 (17.2%) and 1 (3.4%) patients had moderate and
mild ARDS, respectively. In terms of COVID-19 associ-
ated ARDS phenotypes, 8 (27.6%) patients had the signs
of L type, whereas 21 (72.4%) patients had H type (Table).
Subcutanous emphysema, pneumothorax, pneumomedi-
astinum were observed in 5 (17.2%), 19 (65.5%), 5 (17.2%)
patients, respectively. Four (13.8%) patients had both sub-
cutanous emphysema and pneumothorax. Tube thora-
costomy was performed in 18 (62.1%) patients, while 11

(37.9%) patients are treated conservatively. At the day of

barotrauma; 17 (58.6%), 11 (37.9%) and 1 (3.4%) patients
were receiving IMV, NIMV and HENO respectively. In the
patients who received IMV, mean PIP and Pplat at the day
of barotrauma were 47.6+9.3 and 33.8+6.7 cmH20 and
Pplat of 12 (70.6%) patients were higher than 30 cmH20.
Mean length of ICU stay in patients with barotrauma was
15.3+10.8 days and 19 (65.5%) patients deceased (Table).

Table: General Characteristics and Outcomes of Patients with
Barotrauma

Characteristics n=29 (%)
Age (mean+SD) 68.9+12.9
Gender

Male 23(79.3)
Female 6 (20.7)
APACHE II (mean+SD) 19.1+£6.6
SOFA (median [25-75]) 4 [3-10]
Smoking status

Ex-smoker 13 (44.8)
None 16 (55.2)
Comorbidities

Coronary artery diseases 13 (44.8)
Hypertension 16 (55.2)
Diabetes mellitus 12 (41.4)
Arrhythmia 10 (34.5)
COPD/Asthma 10 (34,5)
Chronic kidney disease 2(6.9)
ARDS Type

L Type 8 (27.6)
H Type 21(72.4)
ARDS Severity

Mild 1(3.4)
Moderate 5(17.2)
Severe 23(79.2)
Thoracic Computed Tomography Findings on ICU Admission
Bilateral involvement 27 (93.1)
Bulla/emphysema 5(17.2)
Barotrauma diagnosis with:

Chest X-ray 19 (65.5)
Barotrauma types

Pneumothorax 19 (65.5)
Subcutaneous emphysema 5(17.2)
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Pneumomediastinum | 5(17.2)

Characteristics | n=29 (%)
Barotrauma treatment modalities

Chest tube 15 (51.7)
Conservative medical follow-up 9 (31.0)

Subcutaneous intraket placement 5(17.2)

Respiratory support at the day of barotrauma

Non-invasive mechanical ventilation 11 (37.9)
Invasive mechanical ventilation 17 (58.6)
High-flow nasal oxygen therapy 1(3.4)

Mechanical ventilation mode at the day of barotrauma (n=17)

Assiste/Control Ventilation (ACV) 14 (48.3)
Synchronized Intermitant Mandatory Ventila- 3(103)
tion (SIMV)

Airway pressures at the day of barotrauma (n=17)

Plateau pressure (mean+SD)(cmH20) 33.846.7
Peak airway pressure (mean+SD)(cmH20) 47.6+9.3
PEEP (mean+SD)(cmH20) 10+2
ICU Outcomes

Exitus 14 (48.3)
Discharged to the ward 15 (51.7)
Lenght of ICU Stay (mean+SD) (days) 15.3+10.8

SD:standard derivation, APACHE II:Acute Physiology and
Chronic Health Evaluation, SOFA:Sequential Organ Failure
Assessment, COPD: chronic obstructive pulmonary disease,
ARDS:Acute Respiratory Distress Syndrome, ICU:intesive care

unit, PEEP:positive end expiratory pressure

In figure 1a and 1b, pneumomediastinum and subcutanous
emphysema at chest X ray graphies were shown in two
patients who received NIMV and in figure 1c, pneumo-
thorax was shown in a patient who were performed IMV.
Subcutanous emphysema and pneumomediastinum were

depicted in two patients’ chest CT scans in figure 2a-2b.

DISCUSSION
In our two-center study barotrauma frequency was 4.4%.
Our study showed that NIMV and HFNO may create a
predisposition to barotrauma in COVID-19 associated
ARDS patients, as well as IMV. We also observed elevated

Pplat in patients with barotrauma.

The determined barotrauma frequency in our large cohort
of patients with COVID-19 associated ARDS was lower

than reported previous studies.’*!?

Barotrauma prevelance in critically-ill patients during
SARS ve Middle East Respiratory Syndrome (MERS-CoV)
epidemics were reported 12% and 34%, respectively.'***
The reported incidence of barotrauma in patients with
COVID-19 varies between 1% to 40%, and there is uncer-
tainty regarding its influence on mortality.”*"” In our study
barotrauma frequency was 4.4% and it may be associated

with lower number of patients in the previous studies.

Pathophysiology of spontaneus barotrauma in ARDS have
been attributed Macklin phenomenon.” Macklin MT and
Macklin CC defined the pressure gradiant between alve-
oli and interstitium of lungs.'® Released alveolar air from
alveolar rupture centripetally dissects through the pul-
monary interstitium along the bronchovascular sheaths
toward the pulmonary hila and into the mediastinum
and subcutanous space which has the lowest resistance."
When mediastinal pleura ruptures, pleural space fills with
free air and results in pneumothorax. The clinical affects
of these cases are ranged from asymptomatic illness to se-
vere life-threatining conditions.® In a previous study by
McGuinees et al.'?, researchers investigated barotrauma
frequency in patients who underwent IMV and deter-
mined that barotrauma prevelance in COVID-19 patients
was higher than those without COVID-19 (24% vs 1%,
p<0.001). They observed barotrauma in 89 (15%) of 601
patients and reported barotrauma as an independent risk
factor for mortality (Odds Ratio:2.2; p=0.03). Similar to
our findings pneumothorax was the most common baro-
trauma sign. Relationship and underlying mechanism
between COVID-19 and barotrauma are still remaining
unclear. Radiological changes including airspace opaci-
ties, consolidations and reticulary pattern are common in
COVID-19 cases.» However; cavitation, cyste formation

and bullae during COVID-19 course have been oberved
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by previous case reports.?*?*

In our study, we observed barotrauma frequency %9.7
in the patients with COVID-19 associated ARDS who
received IMV. In the previous McGuinees et al’s study'
which reported higher barotrauma frequency than our
study, there was no data on patients’ disease severity or
airway pressures. Therefore, it is not applicable to com-
pare results of these two studies. In another recent study
investigators evaluated occurence of pneumomediasti-
num, pneumothorax and subcutanous emphysema during
COVID-19 course. They reported that 11 of 1648 (0.7%)
hospitalized patients had pneumomediastinum in the ab-
sence of MV and all patients were non-smokers without
any risk factor for these complications and 8 of their 11
patients deceased.” These findings suggests there may be
alink between these complications and COVID-19 associ-

ated lung infection.

Although the incidence of barotrauma in patients receiving
NIMYV is lower than patients receiving IMV, predisposing
lung pathologies such as ARDS, COPD, asthma increased
the risk of barotaruma during NIMV. In a previous study
by Martinelli et al. analysed 62 hospitalized COVID-19
patients with pneumothorax and only 3 of patients (4.8%)
were receiving NIMV at the day of pneumothorax.”® In
our study, 11 of 29 patients (37.9%) with barotrauma was
receiving NIMV at the day of barotrauma. There may be
some factors leading these different results. In our study
we analysed our ICU patients while in Martinelli et al’
study they investigated hospitalized patients not critically
ill patients. Diagnosing barotrauma in ICU setting is more
likely due to advanced monitorization and more common
use of chest imaging. Moreover, ICU patients may be more
prone to barotrauma because of their more severe respira-
tory failure and ARDS.

Our study is important, because there is limited data on
COVID-19 and barotrauma in COVID-19 associated
ARDS patients in ICU settings and our study has data of

two different centers. On the other hand, our study has
some limitations. Firstly, our study includes small num-
ber of patients with barotrauma. Secondly, we were not
able to perform chest CT scan for all our patients who are
suspected with barotrauma. Therefore frequency of baro-
trauma might be detected lower than it is. Finally, due to
its retrospective nature temporal bias and data veracity are

major concerns.

CONCLUSION
Barotrauma is not an uncommon condition in patients
with COVID-19 associated ARDS and it is a serious com-
plication that can increase mortality and prolong length of

stay in ICU.
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Abstract

Introduction  This study investigated the relationship between Triglyceride Glucose (TyG) index, Neutrophil Lymphocyte Ratio (NLR) and gonarthrosis disease and investigated the role
of these indicators in the development of gonarthrosis.

Materials ~ This study was carried out at Ayancik State Hospital between August 15 and September 15, 2022. The information of the patients who met the inclusion criteria of the
and Methods  retrospectively planned study was obtained from the hospital information system. Patients diagnosed with gonatrosis were divided into the study group and healthy patients
were divided into the control group. NLR and TyG index were calculated for each patient, and the demographic characteristics and biochemical data of the patients were

examined comparatively.

Results ~ The mean age of the patients included in the study was 54.10+12.5 (18-75) years. In the gonatrosis group, plasma glucose was 129.6 + 65.6 mg/dL and triglyceride was 150.1
+ 111.9 mg/dL, and blood plasma glucose level was significantly higher than the control group (p=0.000). The TyG index level was 4.300.22 in the gonatrosis group and
4.21+0.08 in the control group, and there was a significant difference between the two groups in the TyG index level (p=0.008). The mean NLR level in the gonarthrosis
group was 3.025.55, while it was 1.37+0.53 in the control group, and there was a significant difference between the two groups in terms of NLR levels (p=0.025).

Conclusion  In our study, TyG index and NLR levels were found to be significantly higher in patients with gonatrosis compared to patients in the control group. Metabolic syndrome
indices such as TyG and NLR should be carefully monitored in the clinical follow-up of patients with gonatrosis.

Keywords  Triglyceride Glucose Index; Neutrophil Lymphocyte Ratio; Gonarthrosis

Oz

Ama¢  Bu galisma, Trigliserit Glikoz (TyG) indeksi, Notrofil Lenfosit Orant (NLR) ve gonartroz hastaligr arasindaki iliskiyi inceleyerek bu gostergelerin gonartroz gelisimindeki roliinii
aragtirmigtir.

Yontem ve  Bu ¢alisma 15 Agustos-15 Eyliil 2022 tarihleri arasinda Ayancik devlet Hastanesinde yapildi. Retrospektif olarak planlanan ¢alismanin dahil edilme kriterlerine uyan hastalarin
Geregler  bilgileri hastane bilgi sisteminden elde edildi. Gonatroz tamist alan hastalar calisma grubu ve saglikli hastalar ise kontrol grubu olarak ayrildi. NLR ve TyG indeksi her hasta igin
hesapland ve hastalarin demografik ozellikleri ve biyokimyasal verileri karsilagtirmali olarak incelendi.

Bulgular ~ Calismaya alinan hastalarin yas ortalamast 54,10+12,5 (18-75) yild. Gonatroz grubunda plazma glukozu 129,6 + 65,6 mg/dL ve trigliserit 150,1 + 111,9 mg/dL idi ve kan
plazma glukoz diizeyi kontrol grubuna gore anlamli diizeyde yiiksekti (p=0.000). TyG indeksi diizeyi Gonatroz grubunda 4.30+0.22, kontrol grubunda ise 4.21+0.08 idi ve iki
grup arasinda TyG indeksi diizeyi arasinda anlamli fark vard: (p=0.008). Gonartoz grubunda NLR diizeyi ortalama 3.02+5.55 iken kontrol grubunda ortalama 1.37+0.53 idi
ve iki grup arasinda NLR diizeyi agisindan anlamli fark vards (p=0.025).

Sonu¢  Calismamizda, Gonatroz hastalarinda kontrol grubu hastalara gére TyG indeksi ve NLR diizeyleri anlaml diizeyde yiiksek oldugu saptanmigstir. Gonatroz hastalarinin klinik
takibinde TyG ve NLR gibi metabolik sendrom indeksleri diizeyleri dikkatle izlenmelidir.

Anahtar

Kelimeler Trigliserit Glikoz Indeksi; Nétrofil Lenfosit Orani; Gonartroz

©NOIS

[T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License



Sakarya Med J 2023;13(1):41-47
ERGENC et al., Triglyceride Glucose Index and Gonarthrosis

INTRODUCTION

The American Society of Rheumatology defined osteoar-
thritis as a group of heterogeneous conditions leading to
joint symptoms and complications with articular cartilage
defects and causing the underlying bone changes at the
border of the joint.! Gonarthrosis is the leading cause of
disability and pain in the elderly and the most common
form of arthritis.> Recent studies on the pathophysiology
of the disease have recognized the disease as a condition
related to genetics, age, trauma, and metabolic conditions.?
Metabolic conditions play a significant role in the develop-
ment and progression of this disease, such as adipokines,
high blood sugar, hormonal changes, and free radicals,
which lead to the development of this complication in
middle age (45-65 years old) and brings pain and disabil-
ity.*

While the prevalence rate of metabolic syndrome for peo-
ple without osteoarthritis is about 23%, studies show that
this prevalence rate for osteoarthritis patients is 59%.’
The findings of studies also show a relationship between
having metabolic syndrome and developing arthritis at a
younger age, and these patients usually have more pain
and general symptoms than patients without metabolic
syndrome.?** Today, gonarthrosis is a systemic and inho-
mogeneous disease, and its structural and clinical aspects
have been greatly improved over the past years, improving
our understanding of its pathology. Age-related, metabol-
ic, genetic, and pain-related phenotypes are hypothesized
for this disease.%” Aging is still recognized as the leading
risk factor for gonarthrosis, but the metabolic phenotype
of the disease is becoming the second sub-unit of the dis-

ease in clinical studies.”

On the other hand, oxidative stress can be defined as an
imbalance between the production and destruction of
free radicals.® The results of studies indicate that increased
oxidative stress plays a significant role in developing dis-
eases related to metabolic syndromes such as atheroscle-

rosis, high blood pressure, and type 2 diabetes.®® Oxidative

stress has also been associated with obesity and insulin
resistance in men’ and metabolic syndrome in American
adults.'® Several studies indicate that metabolic syndrome
can be considered a pre-oxidative condition.*!* Over time
and with the increase of our knowledge about the relation-
ship between the four main aspects of metabolic syndrome
and the disease, today, efforts are underway to study the
relationship between metabolic syndrome as a whole and
osteoarthritis disease.'” In this study, we investigate the
relationship between the indicators of metabolic syn-
drome (Triglyceride Glucose-TyG), inflammation (Neu-
trophil Lymphocyte Ratio-NLR), and gonarthrosis disease
to investigate the relationship between these factors and
study the role of these indicators in the development of

gonarthrosis.

MATERIALS and METHODS
The study was carried out in the Orthopedics and trauma-
tology clinic of Ayancik State Hospital between August 15
and September 15, 2022. Ethics committee approval was
obtained before starting the study (dated 08.08.2022 and
numbered E-715222473-050.01.04-155161-230). Retro-
spectively planned study data were obtained from the hos-
pital information system. The study population consisted
of patients hospitalized in the orthopedics clinic between
01.20.2021 and 01.06.2022. Patients diagnosed with preg-
nancy status, acute inflammation, alcohol use, malignancy
history, kidney or infectious disease, viral hepatitis (HBs
Ag or anti-hepatitis C positive) and liver cirrhosis were ex-
cluded from this study. Persons with a history of diabetes
mellitus or newly diagnosed diabetes and taking triglyc-
eride-lowering drugs (statins, fibrates, omega-3, thiazo-
lidinediones or insulin) were also excluded. Participants
were divided into two groups as control and study groups.
Participants diagnosed with gonarthrosis were included in
the study group and healthy controls were included in the

control group.

Laboratory examination results of the patients were ob-

tained from the hospital information system. Fasting
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blood glucose and triglyceride levels were obtained from
the hospital information system from the examinations of
the patients studied in the biochemistry laboratory. Plas-
ma glucose (cut-off level 70-100 mg/dL) was determined
by the glucose oxidase method. Triglyceride (cut-off level
0-150 mg/dL) was determined by enzymatic method. TyG
index was calculated using fasting triglyceride and glucose
with the following formula: [fasting TGs (mg/dL) x fasting
glucose (mg)/dL)/2]. Demographic characteristics and bi-
ochemical data of the patients were obtained from patient

file records and electronic records.

Analysis Method
The Kolmogorov-Smirnov test was performed to check the
normality, and the nonparametric tests were performed
given the groups’ non-normality before the statistical anal-

yses. Mean and standard

deviations (SD) were measured to check each continuous
variable. Data analysis was done with SPSS 21.0 and stud-
ied at a 95% confidence level. The analysis of the variables
according to the group was examined with the parametric
t-test. The Chi-square test analyzed the relationship be-
tween the group and gender and the TyG Index group. The

cut-off value was calculated by ROC analysis.

RESULTS
Of the 141 patients included in the study, 83 were female
and 58 were male. Gender distribution according to the
Gonarthrosis and control groups is shown in Table 1.
There was a significant difference between the gender dis-
tribution of the patients in the gonatrosis group and the

patients in the control group (p=0.000).

Table 1: Distribution of Gonarthrosis and control group patients
by gender

Gonarthrosis Control
(n=67) (n=74) P
N % N %
Male 15 259 43 74.1
GENDER 0.000
Woman 52 62.7 31 37.3

*p<0.05 Chi-square test

While the mean age of the patients in the gonatrosis group
was 68.43+8.13 years, the mean age of the patients in the
control group was 32.3+10.3 years, and there is a signif-
icant difference between the mean age of both groups
(p=0.000).

Granulocyte, Glucose, CRP, TyG index and NLR levels
of biochemical parameters were significantly higher in
patients in the gonatrosis group compared to the control
group (respectively; p= 0.004, p=0.000, p=0.016, p=0.025,
Table 2). Albumin and Protein levels were significantly
lower in the gonatros group than in the control group (Re-
spectively, p=0.000, p=0.001, Table 2). The distribution of
laboratory parameters of patients with gonarthrosis and

control group is shown in Table 2.

Table 2: Comparison of laboratory parameters of gonarthrosis
and control group

Laboratory Gonarthrosis Control P value
parameters (n=67) (n=74)

Age, year 68.43+8.13 32.3+10.3 0.000*
Lym 1.96+0.99 2.23£0.58 0.060
Granulocyte 9.06+14.3 3.71£1.23 0.004*
Glucose 129.6+65.63 95+10.58 0.000*
Albumin 28.26+19.14 45.66%5.82 0.000*
Protein 58.19+26.43 72.15%£3.75 0.001*
HDL 46.99+12.62 49.54+10.00 0.202
LDL 103.02£36.17 | 109.63+£56.38 0.456
Triglyceride 150.14+111.9 | 125.41+90.04 0.165
CRP 19.28+50.15 3.21£3.06 0.016*
TyG index 4.30+0.22 4.21+0.08 0.008*
NLR 3.02+5.55 1.3740.53 0.025*
*p<0.05 t-test; Lym: Lymphocytes; HDL: High-density lipopro-
tein; LDL: Low-density lipoprotein; CRP: C- reactive protein;
NLR: Neutrophil-to-lymphocyte ratio
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The cut-off value calculation of TyG Index and NLR levels
according to gonarthrosis and control groups is shown in
Table 3.

Table 3: TyG Index and NLR Cut-off Value Calculation by Groups

Laboratory

Asymptotic 95% Confidence
Interval

parameters

Sensitivity

Specificity

area

Std. error

P value

lower limit

upper limit

TyG index

0.750

0.531

0.658

0.057

0.003

0.546

0.769

NLR

0.688

0.563

0.581

0.059

0.127

0.465

0.697

*p<0.05 ROC Analysis

The area under the curve for the TyG Index was 0.658, rel-
ative to the gonatros and control groups. This area is sig-
nificantly higher (p<0.05). When the results are examined,
the best discrimination value for the TyG Index is 4.33.
The value of the area under the curve for the NLR is 0.581.
This area is not significantly high (p>0.05). The relation-
ship between the TyG Index group in the gonatrosis and
control group is shown in Table 4. There is a significant re-
lationship between groups regarding TyG Index (p<0.05).
69.5% of those with a TyG Index value of less than 4.33
were in the control group, and all those above 4.33 were in

the gonarthrosis group (Table 4).

Table 4: Examining the Relationship Between the Groups and the
TyG Index

Gonarthrosis Control
n % n % P
under |5, 30.5 73 69.5
TyG 4.33
0.000
Index over
433 22 100.0 0 0.0

*p<0.05 Chi-square test

The specificity of the variables and the sensitivity of the

ROC curves are presented in Figure 1.

ROC Curve

Source of the
Curve
—Tayi
——NEUCRP
0,84 Reference Line
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@
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Figure 1. The variables™ specificity and sensitivity of the
ROC curves

DISCUSSION
Arthritis is the leading cause of pain and disability in the
elderly, and gonarthrosis is the most common form of ar-
thritis.” Therefore, more knowledge about the risk factors
and their predisposing factors can help to prevent it and
minimize the amount of disability caused by it in the el-
derly. New studies suggest that metabolic syndrome, due
to its range of complications and different dimensions in-
volving many organs, is probably the cause and facilitator

of osteoarthritis.>*%?

The present study investigated the relationship between
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Triglyceride Glucose Index and Neutrophil Lymphocyte
Ratio in patients with gonarthrosis. The results showed
that these two variables are significantly higher in the
gonarthrosis group. Therefore, these two variables can be
considered significant indicators of metabolic syndrome
and systemic inflammation in gonarthrosis populations.
The findings of this study are consistent with the previous
studies.”"! In the third round of the National Health and
Nutrition Examination Survey (NHANES) study (1994-
1988), metabolic syndrome was more prevalent in people
with gonarthrosis." In the Michigan Bone Metabolism and
Health Study, obese women with two or more cardiovas-
cular disease risk factors reported more knee pain in the
past three years." In the Japanese ROAD study, the risk of
osteoarthritis increased with the presence of each compo-
nent of the metabolic syndrome." In addition, in a study in
Russia with the presence of 1,350 people with osteoarthri-
tis, 56.62% had metabolic syndrome.™* Also, other studies
have discussed the relationship between the components
of metabolic syndrome and osteoarthritis.'>*!* Arthritis
and obesity have been known to be related to each other
in many studies.'*' Although the exact association mech-
anism between obesity and arthritis is unknown, studies
report metabolic and mechanical factors in this relation-
ship.117

Regarding mechanical factors, joints, especially cartilage
and subchondral bone, are exposed to mechanical pres-
sures.” Studies have shown that increased pressure hinders
the cartilage matrix synthesis and increases the expres-
sion of pro-inflammatory factors and degrading enzymes
by activating ERK, NF-KB, and Ca2+ pathways.'"” Also,
studies showed that the reduction of body fat could have a
better impact than reducing body weight in the treatment
of gonarthrosis patients. It has been determined that ad-
ipose tissue secretes adipokines such as leptin, adiponec-
tin, visfatin, and resistin.”” Dumond et al.’® provided the
first findings related to the crucial role of leptin in osteo-
arthritis and opened the way for further investigation of

adipokines as a metabolic link between osteoarthritis and

obesity.

In the present study, no significant difference was observed
between the cholesterol indices of the two groups. Find-
ings related to the relationship between cholesterol and os-
teoarthritis are mixed. Epidemiological studies in this field
showed the relationship between increased serum choles-
terol and osteoarthritis.'” A positive correlation between
serum cholesterol levels and knee and hand osteoarthritis,
independent of obesity, has been shown in 1003 women
aged 45-64.”° In addition, in a study where femoral head
samples were examined in 23 osteoarthritis patients, it was
shown that the number of fatty acids and arachidonic ac-
ids in these samples had increased significantly concern-
ing the severity of the disease. Apolipoprotein A1, which
is part of HDL and is traditionally considered a protector
against heart diseases, was shown to significantly increase
in patients with osteoarthritis compared to healthy peo-
ple.?! Therefore, it seems likely that the disorder in fat
metabolism plays an essential role in the development of

osteoarthritis.

Another index that this study examined was the Neutro-
phil Lymphocyte Ratio, which was significantly higher in
the patients of the study group. The relationship between
the Neutrophil Lymphocyte Ratio as an index of systemic
inflammation and various diseases has been of great in-
terest in recent years. Over the past years, osteoarthritis
and metabolic syndrome have been increasingly consid-
ered mild inflammatory condition that leads to increased
inflammatory factors in the systemic blood flow.”> Howev-
er, it is still unclear whether the increase in inflammation
leads to metabolic syndrome/osteoarthritis or whether
these inflammatory mediators begin to increase following
the development of the disease. One of the significant jus-
tifications is that the imbalance in the pro-inflammatory
cytokines secreted from the fat tissue leads to mild insulin
resistance, and in the continuation of metabolic disorders,
metabolic syndrome appears.”* As discussed in the section

on the relationship between obesity and osteoarthritis, the
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pro-inflammatory hormone leptin, secreted by adipose
tissue macrophages and the primary mediator of obesi-
ty-related metabolic disorders, is an essential link between

obesity and osteoarthritis.?>*

Moreover, the results of the studies indicate that the in-
crease in oxidative stress plays a significant role in causing
diseases related to metabolic syndromes, such as athero-
sclerosis, high blood pressure, and type 2 diabetes.** Ox-
idative stress has also been associated with obesity and
insulin resistance in men'> and metabolic syndrome in

American adults.!* Several studies indicate that

metabolic syndrome can be considered a pre-oxidative
condition."”'®** Studies have shown that the amount of
free radicals is related to the damage of osteoarthritis due
to local joint reactions to them. Increasing the level of free
radicals in the systemic circulation due to their production
in other places causes cell aging in the joints, cartilage ap-
optosis, and eventually decreases the cartilage’s thickness

in the joint.'® 22

Considering the relationship between gonarthrosis and
metabolic syndrome, it seems that future treatment goals
should consider these two conditions together. Studies on
the effects of this therapeutic combination are being car-
ried out, which have not yet led to a change in treatment
recommendations. New drugs that focus on intermediate
metabolites in the pathology of gonarthrosis are under
study. It is hoped that the convergence of studies between
clinical researchers and basic science will inspire new ef-
forts toward better treatment and more effective preven-
tion of this disease. The limitations of this study includ-
ed the small number of samples and the collection of all
samples from one treatment center. In future studies, more
samples and several different treatment centers can be

used to improve the results.

CONCLUSION
This study observed a significant association between met-
abolic syndrome indexes, such as Triglyceride Glucose In-
dex and Neutrophil Lymphocyte Ratio, and gonarthrosis.
Of course, more studies are still needed to prove the pos-
sible cause-and-effect relationship. However, the existing
results sufficiently implicate at least metabolic syndrome
or its components, such as obesity, blood lipid disorders,

or oxidative stress, in developing gonarthrosis.
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Abstract

Introduction  This study was designed to evaluate the box sale trends of insulin preparations and glucagon-like peptide-1 (Glp-1) analogs by their therapeutic categories in Turkey. Also,
we aimed to project sale trends of these pharmaceuticals in next years.

Materials ~ We analyzed the data before the covid-19 pandemic and made predictions based on these data. This study analyzed retail and hospital box sales of insulin preparations from
and Methods 4 therapeutic categories (fast/short-acting, intermediate-acting, premix, long-acting) and Glp-1 analogs.

Results  Total box sales of the insulin preparations were increased by %13,30 in the period examined. While fast/short-acting and long-acting insulin box sales increased with a
decreasing upward trend, intermediate-acting and premix insulin box sales decreased.

Conclusion  Glp-1 analog sales increased rapidly in this period. Currently, newer pharmaceuticals have been entering Turkish market for diabetes treatment. Less insulin might be
required if newer pharmaceuticals are more widely available in diabetes treatment. Also it will be useful to evaluate the effect of the pandemic on access to pharmaceuticals
used in the treatment of chronic diseases in future studies.

Keywords  Diabetes mellitus; Insulin sales; Glucagon-like peptide-1 analog sales

0z
Amag  Bu calismada, Tiirkiyedeki insiilin preparatlari ve glukagon benzeri peptid-1 (Glp-1) analoglarinin terapitik kategorilerine gore kutu satis trendlerini degerlendirmek amaglan-
mugtir. Ayrica bu ilaglarin oniimiizdeki yillardaki satis trendlerini de yansitilmast hedeflenmistir.
Yontem ve  Covid-19 pandemisi oncesi verileri analiz edilmis ve bu verilere dayanarak tahminlerde bulunul ur. Bu cal da, 4 terapotik gruptaki insiilin preparatlarimin (hizl/kisa

Geregler  etkili, orta etkili, premiks, uzun etkili) ve Glp-1 analoglarinin perakende ve hastane kutu satislarini analiz edilmigtir.

Bulgular  Incelenen donemde insiilin preparatlarinin toplam kutu satislarinin %13,30 oraminda arttigs saptanmustir. Hizli/kisa etkili ve uzun etkili insiilin kutusu satiglar1 azalan artis
trendi ile artarken, orta etkili ve premiks insiilin kutu satislart azalmistir. Glp-1 analog satislart bu donemde hizla artnugstir. Diyabet tedavisi icin Tiirkiye pazarina yeni ilag
gruplari ve etken maddeler girmektedir.

Sonu¢  Bu yeni ilaglarin diyabet tedavisinde daha yaygin olarak kullanilmas: daha az insiilin kullanimina neden olabilir. Ayrica gelecekte yapilacak ¢alismalarda pandeminin kronik
hastaliklarin tedavisinde kullanilan ilaglara erisim tizerindeki etkisinin degerlendirilmesi faydali olacaktir.

Anahtar

Kelimeler Diyabetes Mellitiis; Insiilin satislary; Glukagon benzeri peptid-1 analog satislar:
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INTRODUCTION

Despite all the precautions taken, diabetes mellitus (DM)
is a severe epidemic that continues to grow and threat-
ens public health in the world and in Turkey'2. The In-
ternational Diabetes Federation (IDF) estimates that 463
million adults worldwide have diabetes, and 1.1 million
children and adolescents have type 1 diabetes mellitus
(T1DM). The prevalence of diabetes has reached epidemic
rates and is expected to reach 760 million by 2030. With
the aging population, urbanization and changing life-
styles, the incidence of diabetes, along with other chronic
diseases, rapidly increase. It is known that approximately
three-quarters (79%) of diabetic patients live in low- and
middle-income countries®. According to the field research
conducted in 2010, ‘Turkey Diabetes, Hypertension, Obe-
sity and Endocrinology Diseases Prevalence Study-II
(TURDEP-II Study), diabetes rate in Turkey was 13.7%.
Also, in that study, it was determined that in 12 years, di-
abetes prevalence in Turkey increased by 90%1. IDF also
reported that Turkey has the highest age-adjusted compar-
ative prevalence (11.1%) in all over Europe, with over 6,6
million diabetes patients®. According to the TURDEP-II
data, diabetes has already reached the prevalence of the
World Health Organization and the IDF rates, which are
expected to be reached in the 2030s.

DM is a progressive disease, and reducing the risk of mi-
crovascular and macrovascular complications is the pri-
mary goal in the treatment of the disease. Therefore, strict
glycemic control is required along with oral anti-diabetic
drugs (OAD). Insulin therapy is also essential to achieve
this glycemic control which is applied in the treatment of
Type 2 diabetes mellitus (T2DM) when the dietary and
OAD combinations cannot achieve targeted glycemic con-
trol’. Various stresses, such as acute and chronic complica-
tions, pregnancy, surgery and severe hyperglycemia and all

patients with TIDM are also indications for insulin use*.

Insulin preparations are categorized into three groups ac-

cording to their effect profiles: short/fast/very fast-acting,

intermediate-acting, and long/very long-acting. Various
combinations of short/fast acting and intermediate-acting
insulin have been developed to facilitate insulin treatment,
particularly in T2DM. These are called ready-to-use in-
sulin preparations (premix insulin)®. Usually, it is recom-
mended to add basal insulin (long-acting insulin analogs)
to OAD once a day at the beginning of insulin therapy
in T2DM®?. Various combinations of premix insulin are
used to facilitate insulin therapy when basal insulin and
OAD combination therapy cannot achieve glycemic con-
trol, likewise in the case of basal-bolus, insulin therapy is
difficult to administer. Intermediate-acting insulins, which
are often used in combination therapies, are closely related
to hypoglycemia. Therefore, among the insulin treatment
regimens, intermediate-acting insulin treatment is not
much preferred’. Treatment of T2DM includes daily single
dose long-acting insulin or premix insulin with or without
the combination of OADs10. TIDM treatment usually in-
cludes basal-bolus insulin therapyl1, which is made up of
a combination of basal (long-acting) and bolus (short-act-

ing) insulins'.

All over the world and in Turkey; Glucagon-like peptide-1
(Glp-1) analogs were added to T2DM treatment in the last
decade. Glp-1 analogs should be added to treatment in
patients with T2DM who do not have adequate glycemic
control with insulin and OADs and combinations there-
of. They are preferred in the second-and third-line treat-
ment, especially in obese patients with T2DM (BMI>30
kg/m2)2. The addition of a Glp-1 analog to the therapy in
patients not achieving glycemic targets despite optimized
basal insulin therapy is one of the recommended options®.
The results of studies in obese T2DM patients showed that
this combination therapy lowered required insulin doses,
provided adequate glycemic control and minimalized in-

sulin-dependent weight gain in those patients'.

Increased T2DM rates support the growth of the insulin
market. It was estimated that global insulin use will in-
crease by 20% between 2018 and 2030 in T2DM15. On
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the other hand, since the beginning of the 2000s shift be-
tween insulin categories was shown in T2DM treatment.
Long-acting insulin analogs market share was increased in
different countries’ insulin markets'*". In this retrospec-
tive study of the sales trends, we aimed to evaluate the box
sale trends of the insulin preparations and Glp-1 analogs,
a new therapy, by their therapeutic categories in Turkey.
Also, we aimed to project the sales trends of these drugs in

the coming years in the absence of pandemic conditions.

MATERIALS and METHODS
This study analyses retail and hospital box sales of insu-
lin preparations from 4 therapeutic categories as fast/
short-acting, intermediate-acting, premix (fast+interme-

diate) and long-acting insulins and Glp-1 analogs as well.

1. Data collection

Data used in this study were obtained from IQVIA Health,
an international pharmaceutical consulting company that
collects sales and price data from various countries. The
company collects the data at the level within the pharma-
ceutical market supply and distribution chain that pro-
vides reliable information. The IQVIA data used here were
on all pharmaceutical sales for the selected sample through
retail pharmacies for 5 years between 2014 and 2019. The
central unit of analysis here was the product, aggregated
overpacks for each product. The data were used in quar-
terly periods starting from the last quarter of 2014 and
ending in the third quarter of 2019. By using these 20-time
points, market trends were estimated up to the last quarter
of 2022.

2. The proposed model
The most used linear econometric methods in the esti-
mation of time series are the Box-Jenkins methodolo-
gy known as Autoregressive Integrated Moving Average
(ARIMA) models. The method was developed by Box
and Jenkins in 1976, and the foundations of this meth-
od were laid by Yule in 1927. Varieties of autoregressive
moving average techniques (MA, AR, ARIMA, etc.) have

become essential procedures in the analysis of time series.

The method is widely used because it considers the stabil-
ity and seasonality of the evaluated series at the same time

and can be easily applied by using package programs.

According to the Box-Jenkins method, any variable is
modeled using its own and stochastic error terms’ histor-
ical values. The ARIMA model is preferred for estimating
non-stationary time series whose mean and variance are
not constant over time. The general representation of these
models is an ARIMA (p, d, q). Here,

p’is
the degree of moving aver-

the degree of au-

«_»

q is
age (MA) model and “d” is the degree of differentiation18.

toregressive (AR) model,

The basic steps in the Box-Jenkins approach in the process
of setting up the time series model can be considered in
four stages such as determination of the time series mod-
el, model fitting, test, and estimation®. These steps were
provided to estimate future trends by performing the best

model for our case.

Mean Absolute Percentage Error (MAPE), Alternate
Square Error (MSE), Mean Absolute Error (MAE), Root
Mean Square Error (RMSE), Akaike Information Criteria
(AIC), Bayesian Information Criteria (BIC) criteria have
been used to select the best model for the time series. Ap-
plying such generally accepted objective model selection
criteria in the model determination stage allows avoiding a
certain degree of subjectivity. The model with more minor

selection criterion statistics could be preferable®.

3. The results of the proposed model

In this study, all methods were performed using SPSS
(version 22) software. In order to model the time series of
insulin data, first, since the series was not stationary, the
difference series were formed, and then many models were
performed by giving various values to p and q parameters.
The stability of the first difference sequence was analyz-
ed, and then from this, it was deduced that the model was
suitable. After testing the candidate models in which the
primary criteria was to reach the best estimation, results
were given by using selection criteria such as (MSE, RMSE,
MAE, MAPE, AIC, BIC) (Table 1).
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Table 1: Autoregressive Integrated Moving Average (ARIMA)
models

Glp-1 analogs ARIMA(0,1,0)(1,0,0)
Fast-acting ARIMA(1,1,0)(1,0,0)
Premix (fast+intermediate) ARIMA(0,0,0)(0,1,0)
Intermediate-acting ARIMA(0,1,0)(1,1,1)
Long-acting ARIMA(0,1,0)(0,0,1)

Total ARIMA(0,1,1)(1,0,0)

RESULTS

Total box sales of insulin preparations were 2.964.760 box-
es (total of fast-acting, intermediate-acting, premix and
long-acting insulin) in the first quarter which was investi-
gated in this study. Box sales increased to 3.359.114 boxes
in the last quarter, which was analyzed in this study, with
13,30% increase. While fast/short-acting and long-acting
insulin box sales increased in that period (17,57% and
67,52%, respectively), intermediate-acting and premix
insulin box sales decreased (35,86% and 27,08%, respec-
tively). Glp-1 analogs sales increased rapidly in this peri-
od. Quarter box sales average by years are shared in the
Table-2.

If an extraordinary situation does not occur, the upward
trend in long-acting insulin and Glp-1 analogs box sales
will continue with the applied models. While the total box
sales of insulin preparations will be about 13,5 million
boxes with a 10,4% increase in 2022 (Figure-1a), Glp-1
analogs box sales will be about 0,3 million with a 200%
increase (Figure-2). Fast/short-acting and long-acting in-

sulin box sales will be about 5,3 million and 5,1 million

boxes, respectively, between 2020-2022. The box sales de-
crease of intermediate-acting and premix insulin will con-

tinue in the following years (Figure-1b)

Box Sales of Total Insulin Preparations
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Figure 1: Annual, between 2015-2019, and projected, be-
tween 2020-2022, box sales of total (a) and categories of (b)
insulin preparations in the Turkish market. Insulin prepa-
rations are categorized according to their duration of action
as fast / short-acting, medium-acting, premix (fast-medium)

and long-acting insulins.

Table 2: Annual, between 2015-2019, and projected, between 2020-2022, average sales of quarter box sales of total and categories of insulin
and Glucagon-like peptide-1 (Glp-1) analog preparations in the Turkish market. Insulin preparations are categorized according to their
duration of action as fast/short-acting, medium-acting, premix (fast-medium) and long-acting insulins.

Year Quarter Glp-1 Analogs Fast-acting Premix | Intermediate-acting | Long-acting Total

2014 4% quarter 16.201 964.766 1.035.458 32.541 931.995 2.964.760
2015 Average of all quarters 23.416 1.049.749 1.019.446 29.030 971.510 3.069.736
2016 Average of all quarters 34.748 1.185.226 990.190 23.794 1.074.851 3.274.061
2017 Average of all quarters 46.033 1.315.020 977.718 20.746 1.212.309 3.525.793
2018 Average of all quarters 56.069 1.344.473 954.134 15.719 1.213.669 3.527.994
2019 Average of 3 quarters 60.779 1.331.551 885.787 11.419 1.196.838 3.425.595
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Box Sales of Glucagon-like peptide-1 (Glp-1) Analogs
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Figure 2: Annual, between 2015-2019, and projected, be-
tween 2020-2022, box sales of total Glucagon-like peptide-1
(Glp-1) analog preparations in the Turkish market.

DISCUSSION
Anti-diabetic pharmaceuticals are one of the leading ther-
apeutic groups in pharmaceutical market share. According
to the analysis, this situation will continue in the forthcom-
ing years®. In this study, we demonstrated that total box
sales of the insulin preparations were increased by %13,30
between the last quarter of 2014 and the third quarter of
2019. While fast/short-acting and long-acting insulin box
sales increased with a decreasing upward trend, interme-
diate-acting and premix insulin box sales decreased. Also,
Glp-1 analog sales increased rapidly in this period. Previ-
ously, it was demonstrated that a total of 4,2 million OAD
preparation boxes were sold in 1998, while this number
reached 38,1 million boxes in 2014 in Turkey”. Likewise,
in Canada it was demonstrated that total insulin utiliza-
tion increased 21% between 2010 and 2015". Most of the
insulins and insulin analogues currently authorized in
the European Union (EU) were already available before
200530. Similarly, insulin have been on the Turkish mar-
ket for a long time. Also, four biosimilar insulin analogues
have been on the EU market since 2014%; furthermore,
they have been available in Mexico, India, China and other
parts of Asia for more than a decade®. First biosimilar in-
sulin entered Turkish market in 2016. These biosimilars are

improving insulin access worldwide. It was estimated that

global insulin use will increase by 20% between 2018 and
2030 in T2DM®. According to the data of Turkish Social
Security Institution, between 2008 and 2012, while spend-
ing on OAD decreased over the years, spending on insulin
and analogues increased by an average of 15% each year
compared to the previous year®. In our study, we showed
that the rate of increase in total insulin box sales has been
decreasing since 2017. We estimate that the increase trend
in the insulin sales will continue slightly. Currently newer
pharmaceuticals have been entering Turkish market for
T2DM treatment. Less insulin might be required if newer
drugs such as Glp-1 analogs and sodium-glucose co-trans-
porter-2 (SGLT2) inhibitors will be more widely available
in T2DM treatment. Future studies would analyze whether
the plateau condition or slight increase in insulin box sales

will continue.

In the treatment of T2DM, basal insulin or premix insulin
or a combination of oral anti-diabetic agents and insulin
analogs is recommended'®*. On the other hand, TIDM
patients need daily insulin injections to maintain a glucose
level in the appropriate range® Basal-bolus insulin therapy
should be preferred in those patients'. As 2000s, a shift in
insulin utilization from the human insulin to human in-
sulin analogs was observed. Long-acting insulin analogs’
market share reached 50% in the beginning of the 2010s
in US market's. The first biosimilar long-acting insulin
analog, which might affect insulin preparations’ market
share, was approved for marketing in 2015 and then oth-
er biosimilars entered in US market, respectively®. It was
demonstrated that the rate of utilization of long-acting in-
sulin had increased between the years 2010-2015 also in
Canada. In that period dispensing rate of intermediate-act-
ing and premix insulin declined". In our study, while the
rate of increase in fast-acting insulin and long-acting in-
sulin box sales have been decreasing since 2017, the in-
creasing trend in these insulins will continue slightly. Also,
intermediate-acting insulin and premix insulin box sales
decreased year by year. These data are similar to both US

and Canada data, which are mentioned above.
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Glp-1 analogs entered Turkish pharmaceutical market
in the beginning of the 2010s. According to the Turkish
Social Security Institution rules, these pharmaceuticals
are reimbursed in the second-and third-line treatment,
especially in obese patients with T2DM. Despite these re-
stricted rules, in our study, we demonstrated that Glp-1
analogs box sales increased rapidly in the second half of
2010s, although total insulin box sales reached the plateau
in last years. The first Glp-1 analog product was approved
in the EU in 2006. Thereafter, five more products of that
class have been authorized, most recently in 2018%. The
safety and effectiveness of Glp-1 analogs are confirmed by
systematic reviews®. In a study, clinical characteristics of
patients in which Glp-1 analogs were initiated from 2010
to 2018 in Northeast Italy were investigated. It was shown
that 50% of patients who have initiated treatment between
the years 2016 to 2018 were prescribed Glp-1 analog®. In
different forecasts, it was estimated that the world Glp-1
analog market would grow in the following years. North
America is the largest consumer of these pharmaceuti-
cals*?¢. In our study, we also predicted that if an extraor-
dinary situation does not occur, the upward trend in Glp-1
analogs box sales will continue in upcoming years with a
similar ratio. At the beginning of 2020, the first oral Glp-
1 analog was licensed by European Medicines Agency
(EMA). Therefore, it can easily be predicted that the mar-
ket share of insulin and other antidiabetic pharmaceuticals
would change. Also, in the last reports, it was stated that
Glp-1 analogs might be considered a second-line treat-
ment for T2DM after metformin, especially in obese pa-
tients who need to be avoided from hypoglycemia®. Con-
sidering these advancements, the impact of Glp-1 analogs
on the sales and clinical use of insulin should be investigat-

ed in the coming years.

In conclusion, we showed that fast-acting insulin and
long-acting insulin box sales upward trend is decreasing
since 2017. This trend is expected to continue likewise
over the next few years. On the other hand, premix and

intermediate-acting insulin box sales are decreasing in

last years and this decrease tends to continue in upcoming
years. With this trend, we may say that intermediate-act-
ing insulin will have a limited market share or will exit
from Turkish market. It is considered that the increase in
the sales of Glp-1 analogs will continue further due to the
widespread use of these pharmaceuticals in recent years.
Moreover, with the introduction of new pharmaceuticals
such as dipeptidyl peptidase-4 (DPP-4) inhibitors and
SGLT?2 inhibitors, the market share balance of insulin and
other antidiabetic pharmaceuticals would change, as well
as treatment strategies. In this study, we analyzed the data
before the covid-19 pandemic and made predictions based
on these data. It will be helpful to evaluate the effect of the
pandemic on access pharmaceuticals used in the treatment

of chronic diseases in future studies.
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Amag  Kolon kanserinin tek bir hastalik olmadigi, sag ve sol kolon kanserinin epidemiyolojik, klinikopatolojik ve prognostik agidan farkhliklar gosterdigi ¢ok sayida calisma ile
desteklenmistir. Biz de aliymamuzda iki grup arasindaki demografik, klinik, biyokimyasal ve inflamatuvar belirtegleri ve hastaliksiz sagkalim verilerini kargilagtirarak tek
merkez verilerimizi sunmay1 amagladik.

Yontemve  Caligmaya evre 1-3 kolon kanserli rezektabl 77 hasta dahil edildi (% 58,40 erkek, % 41,60 kadn). Hastalar sag ve sol kolon kanseri olarak iki gruba ayrildi. Gruplar arasinda
Geregler  yas, cinsiyet, evre, lenf nodu sayis, patolojik ve biyokimyasal parametreler ile inflamatuvar belirtecler karsilastirild.

Bulgular  Sag kolon kanserinde total gikarilan lenf nodu sayisi (p: 0,010) ve mikrosatellit instabilite (MSI) yiiksek hasta sayis1 (p:0,001) sol kolon kanserine gore anlamh olarak daha
yitksek bulundu. Sol kolon kanserinde ise notrofil sayisi sag kolon kanserine gore daha fazlayd: (p: 0,008).

Sonu¢  Sag kolon kanserinde MSI yiiksek hasta sayisi sola gore daha fazlaydi. Total ¢ikarilan lenf nodu sayis1 da sag kolon kanserinde daha yiiksekti. Bunun aksine nétrofil sayist
sol kolon kanserinde daha yiiksek bulundu. Hastaliksiz sagkalim analizleri igin daha uzun takip siiresine ihtiyag vardi.

Anahtar
X Evre, Hastaliksiz sagkalim, Kolon kanseri, mGPS, MSI,
Kelimeler
Abstract
Introduction It has been supported by many studies that colon cancer is not a single disease, and that right and left colon cancer differ in epidemiological, clinicopathological and prognostic

terms. In our study, we aimed to present single center experience by comparing demographic, clinical, biochemical and inflammatory markers and disease free survival data
between two groups.

Materials 77 resectable patients with stage 1-3 colon cancer were included in the study (58.40% males, 41.60% females). The patients were divided into two groups according to side of the
and Methods  colon cancer. Age, gender, stage, number of lymph nodes, pathological and biochemical parameters and inflammatory markers were compared between the groups.

Results  The total number of lymph nodes removed in right colon cancer (p: 0.010) and the number of patients with high microsatellite instability (MSI) (p: 0.001) were found to be
significantly higher than in left colon cancer. The number of neutrophils was higher in left colon cancer than in right colon cancer (p: 0.008).

Conclusion  The number of patients of right side colon cancer was higher than the left side colon cancer according to high MSI parameter. The total number of lymph nodes removed was also
higher in right colon cancer. In contrast, the neutrophil count was higher in left colon cancer. Longer follow-up required for disease free survival analyzes.

Keywords  colon cancer, disease free survival, mGPS, MSI stage
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GIRiS
Kolorektal kanserler Diinya genelinde en sik goriilen 3.
kanser tiirii olup, insidansi ozellikle gelismis tlkelerde
daha fazladir. Ulkemizde de en sik goriilen 4. kanser tiirii
olup kansere bagli 6liim siralamasinda 2. sirada yer almak-
tadir'. Evre 1-3 kolorektal kanserlerde standart tedavi radi-
kal cerrahi rezeksiyon olup, postoperatif donemde yiiksek

riskli evre 2 ve evre 3 hastalarda adjuvan kemoterapidir?.

1990'dan bu yana sag kolon kanseri ile sol kolon kanse-
rinin farkli kanser tiirleri oldugu bilinmektedir®. Distal
duodenumdan transverse kolonun proksimal 2/3 “iine ka-
dar olan sag kolon embriyolojik olarak midguttan gelismis
olup, transverse kolonun distal 1/3’tinden anorektal kana-
lin st 2/3 ‘lik kismina kadar olan sol kolon hindguttan

koken almustir?,

Epidemiyolojik ve histolojik olarak ta sag ve sol kolon ara-
sinda farkliliklar bulunmaktadir. Sag kolon kanserleri sola
gore genellikle kadinlarda ve daha ileri yaslarda goriilmek-
te olup, histolojik olarak miisinéz, andifferansiye ve tash
yuziik hiicreli olma egilimindedir®. Sol kolon kanserleri
tan1 aninda daha erken evrede saptanmakta olup, timor
boyutu sag kolon kanserlerine gore daha kiigtiktiir®. 1990-
2003 yillart arasinda tamamlanan Insan Genom Atlas ile
birlikte genomik subtiplerin sag ve sol kolon kanserlerinde
farkli dagilim gosterdigi kanitlanmigstir. Buna bagl olarak
sag ve sol kolon kanserlerinin karsinogenezde farkli yo-
laklar kullandigi, molekiiler 6zelliklerinin ve gen ekspres-
yon profillerinin farkli oldugu goériilmiistiir’. Son yillarda
kolon karsinogenezinde 6nemli bir odak noktas: da gut
mikrobiyatadir. Sag kolon kanserinde Prevotella, Pyrami-
do-bacterium, Selenomonas ve Peptostreptococcus daha
yogun olarak bulunurken, sol kolon kanserinde Fusobac-
terium, Escherichia, Shigella ve Leptotrichia daha baskin-
dir®. Kolon kanserinde prokarsinojenik epitelyal yanitla
iligkili olan invaziv bakteriyal biyofilm ise sag kolon kan-
serinde yaklagik % 90 oraninda iken, sol kolon kanserinde
sadece %10 siklikta goriilmektedir®. Bu farkli karakteristik

ozelliklere bagli olarak kolon kanserinde primer tiimor

lokalizasyonu kemoterapiye olan klinik yanit, prognoz ve
onkolojik sonlanim noktalarindaki heterojeniteyi de bera-

berinde getirmektedir.

Literatiirdeki ¢cok sayida yapilmis ¢alisma sag kolon kan-
serlerinin sol kolon kanserlerine gore daha yiiksek rekiir-
rens ve daha diisiik sagkalim ile iliskili oldugunu goster-
mistir'®". Bununla birlikte bazi ¢alismalar evre 2 kolon
kanserinde sag yerlesimli tiimorlerin sola gore daha iyi
prognoza sahip oldugunu vurgulamugtir. Ozellikle iyi prog-
noz gostergesi olan mikrosatellit instabilite (MSI) -yiiksek
timorlerin sag kolon kanserinde daha sik goériilmesinin
bu sonugla iliskili olabilecegini belirtmislerdir'-'2. Biz de
¢aligmamizda evre 1-3 kolon kanseri hastalarinda primer
timor lokalizasyonun hastaliksiz sagkalima olan etkisini
ve immunohistokimyasal ve biyokimyasal parametrelerle

olan iligkisini gostermeyi amagladik.

GEREC ve YONTEMLER
Hastalar

Calismaya Kasim 2016 ile Subat 2021 tarihleri arasinda
Sakarya Universitesi Egitim ve Aragtirma Hastanesinde
evre 1-3 kolon adenokanseri icin ameliyat edilmis 77 has-
ta dahil edildi. Evreleme i¢in timor / nod / metastaz ev-
releme sistemi kullanildi (American Joint Committee on
Cancer TNM evreleme sistemi 8. Baski, 2017). Karsinoma
in situ, adenokarsinoma dis1 histoloji, rektal kanser, evre
4 kolon kanseri, R2 rezeksiyon, senkron kanser, palyatif
rezeksiyon ve 18 yas alt1 hastalar caligma dis1 birakildi.
Caligma Sakarya Universitesi Egitim ve Arastirma Has-
tanesi Etik Kurulu tarafindan onayland: (Onay numarasi
71522473/050.01.04/198).

Hasta verileri
Timor lokalizasyonu ¢ekum, ¢ikan kolon ve transvers ko-
lonun proksimal 2/3’liik kismina kadar sag kolon, trans-
vers kolonun distal 1/3’liik kismi, inen kolon, sigmoid
kolon ve anorektal kanalin tist 2/3’lik kismina kadar sol
kolon olarak tanimlandi. Hastalarin medikal kayitlarindan

tan1 anindaki yasi, cinsiyeti ve Eastern Cooperative On-
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cology Group (ECOG) performans skoru, patoloji rapor-
larindan tiimorin grade, T evresi, metastatik lenf nodu
say1s1 ve total ¢ikarilan lenf nodu saysi, lenfovaskuler in-
vazyon (LVI) ve MSI durumu, aldiysa adjuvan kemoterapi
tedavisi ve siiresi, laboratuvar parametrelerinden karsino-
embriyonik antijen (CEA), kanser antijeni 19-9 (Ca 19-
9), C-reaktif protein (CRP), albiimin, notrofil, lenfosit ve
Glasgow prognostik skoru (GPS) ve hastalarin son kont-
rol tarihi kayit edildi. Hastaliksiz sagkalim primer timor
rezeksiyonu ile niiks, metastaz veya son kontrol tarihine

kadar gecen siire olarak tanimlandu.

Istatistik analiz

Tum istatistik incelemeler icin SPSS (Mac igin stiriim 25)
programi kullanildi. Siirekli degiskenleri tanimlamak icin
deskriptifistatistikler kullanilmistir. Degiskenlerin normal
dagilima uygunlugu Kolmogorov-Smirnov testi ile deger-
lendirildi. Normal dagilim gosteren sayisal degiskenler
i¢in bagimsiz t testi ve normal dagilim gostermeyen de-
giskenler icin Mann-Whitney U testi kullanildi. Katego-
rik degiskenler arasindaki karsilastirma Ki-kare testi ile
yapildi. Gerekli durumlarda Fisher’s Exact testi p degeri
dikkate alindi. Sag ve sol kolon tutulumu olan hastalarin
hastaliksiz sagkalim degerlendirmesi i¢in Kaplan-Meier
egrileri olusturuldu ve egrilerin karsilastirilmasi i¢in Log-
rank Mantel-Cox analizi kullanilds. Tstatistiksel anlamlilik
degeri <0,05 kabul edildi.

BULGULAR
Hasta karakteristikleri
Caligmaya 77 hasta dahil edildi. Hastalarin 45 ‘i (% 58,40)
erkek, 32°si (% 41,60) kadindi. Hastalarin 33’ (% 42,90)
sag, 44’4 (% 57,10) sol kolon kanseriydi. Sag kolon kanseri
kadin hasta sayis1 15, erkek hasta sayis1 18, sol kolon kan-
seri kadin hasta say1s1 17, erkek hasta sayis1 27 idi. Hastala-
rin ortalama yas1 64,5 + 10,8 idi.

Klinikopatolojik karakteristikler
Tablo 1 ‘de sag kolon kanseri ve sol kolon kanseri tanili

hastalarin klinikopatolojik karakteristik ozellikleri goriil-

mektedir. ki grup arasinda hastalarin cinsiyet, yas, T evre-
si, metastatik lenf nodu say1s1 (N), adjuvan kemoterapi du-
rumu ve LVI agisindan farklilik yoktu. Total ¢ikarilan lenf
nodu sayist sag kolon kanserinde sola gore anlamli olarak
daha fazlayd: (p=0,010). MSI yiiksek olan hasta sayis: sag
gore istatistiksel anlamli olarak daha yiiksekti (p=0,001).
Hastalar ECOG performans skoruna gore 0 ve 1 olanlar ile
2 ve 3 olanlar olarak gruplandirildiginda, iki taraf arasinda
anlaml farklilik goriilmedi. T1/2NO hastalar MSI duru-
mundan bagimsiz olarak adjuvan tedavisiz takibe alind1.
MSI stabil T3/4NO0 tiimorii olan hastalarda adjuvan kemo-
terapi karar1 vermede sistemik rekiirrens i¢in yiiksek risk
faktorleri olup olmamasi degerlendirildi. Bu risk faktorleri
arasinda az diferansiye histoloji, LVI, perinéral invazyon,
barsak obstriiksiyonu, perforasyon, 12den az lenf nodu
diseksiyonu yapilmis olmasi ve cerrahi sinir pozitifligi yer
almaktaydi. Bu grupta olan hastalardan 3’4 ECOG perfor-
mans skoru 3 olmasi, 1 hasta kendi istegi ile kemoterapi
almak istememesi, 1 hastada postoperatif 15. haftada klini-
gimize bagvurmasi nedeniyle adjuvan kemoterapi alamadi.
Evre 3 hastalar MSI durumundan bagimsiz olarak adjuvan
kemoterapi almis olup , bu grupta sadece 1 hasta ECOG

performans skoru 3 olmasi nedeniyle tedavi alamadi.

Laboratuvar parametreleri ve inflamatuvar belirtecler
iki grubun laboratuvar parametreleri ve inflamatuvar be-
lirtegleri agisindan karakteristik 6zellikleri Tablo 2° de go-
rilmektedir. Hastalarin CEA, Ca 19-9, CRP, albumin ve
lenfosit sayilari iki grup arasinda benzerdi. Notrofil sayis
sol kolon kanserinde saga gore istatistiki anlamli olarak
daha yiiksekti (p=0,008). GPS 0 ve 1 olanlar modifiye GPS
(mGPS) dusik grup, 2 olanlar mGPS yiiksek grup olarak
kabul edildi. Sag ve sol kolon kanserinde mGPS agisindan
farklilik yoktu.

Hastaliksiz Sagkalim analizi
Hastalarin medyan takip siiresi 26 ay olarak bulundu (¢ey-
rekler arasi deger: 12-40 ay). Sag kolon yerlesimli hastalar-
da medyan hastaliksiz sagkalim 26 ay, sol kolon yerlesimli

hastalarda medyan hastaliksiz sagkalim 24 ay idi. Hastalik-

57




Sakarya Tip Dergisi 2023;13(1):55-61
OZKUL., Kolon Kanserinde Lokalizasyon ve Sag Kalim

s1z sagkalim agisindan 2 grup arasinda istatistiksel anlaml

farklilik yoktu (p:0,752) (sekil 1).

Tablo 1. Demografik Veriler ve Hastalik Ozellikleri

Sag Kolon n=33 Sol Kolon n=44 Tiim Hastalar P

Yas (y1l) Ort+ SS 65,2+11,8 64,1+10,1 64,6+10,8 0,657!
Erkek 18(54,5) 27(61,4) 45(58,4)

Cinsiyet 0,548
Kadin 15(45,5) 17(38,6) 32(41,6)
1 6(18,2) 5(11,4) 11(14,3)

Evre 2 15(45,5) 22(50) 37(48,1) 0,700°
3 12(36,4) 17(38,6) 29(37,6)
1 1(3) 2(4,5) 3(3,9)

Grade 2 27(81,8) 40(90,9) 67(87) 0,138°
3 5(15,2) 2(4,5) 7(9,1)
1 2(6,1) 1(2,3) 3(3.8)
2 5(15,2) 4(9,1) 9(11,7)

T 0,238°
3 15(45,5) 20(45,5) 35(45,5)
4 11(33,3) 19(43,2) 30(39)

Metastatik lenf nodu sayis1 Ort+ SS 2,1+8,2 1,243 1,6+5,8 0,493!

Total lenf nodu sayis1 Ort+ SS 34,9+17,7 25,3+14,2 29,4+16,4 0,0101
Var 21(63,6) 36(72,8) 57(74,1)

Adjuvan kemoterapi 0,072%
Yok 12(36,4) 8(18,2) 20(25,9)
Yok 14(42,4) 22(50) 36(46,8)

LVI 0,510%
Var 19(57,6) 22(50) 41(53,2)
High 12(36,4) 3(6,8) 15 (19,5)

MSI 0,0012
Stabil 21(63,6) 41(93,2) 62 (80,5)
0-1 16(48,6) 24(54,6) 40(51,9)

ECOG 0,598?
23 17(51,4) 20(45,4) 37(48,1)
Diisitk 28(84,8) 41(93,2) 69(89,6)

GPS 0,239?
Yiiksek 5(15,2) 3(6,8) 8(10,4)

T, Tiimor; LVI, Lenfovaskiiler invazyon; MSI, Mikrosatellit instabilite; ECOG, Eastern Cooperative Oncology Group; GPS, Glaskow prog-
nostik skor; ytizdeler parantez igerisinde verilmistir.
! Independent t testi, > Mann Whitney u test, * Ki-Kare testi, * p degeri verilemedi

Tablo 2. Laboratuvar Parametrelerinin Degerlendirilmesi

Sag Kolon n=33 Sol Kolon n=44 Tiim Hastalar P
CEA Ort+ SEM 4,2+1,1 6,2+1,8 53+1,1 0,378!
CA19-9 Ort+ SEM 12,1+2,4 33,9+16,8 24,6+9,7 0,266'
CRP Ort+ SEM 24,9+5,1 21,9+4,8 23,2+3,5 0,672!
Albumin Ort+ SEM 3,8+0,4 4+0,6 3,9+0,5 0,087!
Notrofil Ort+ SEM 5,4+0,4 7,2+0,6 6,4+0,4 0,008"
Lenfosit Ort+ SEM 2+0,6 1,9+0,7 2+0,8 0,555!
NLR Ort+ SEM 4,2+0,7 3,7+0,4 3,9+0,4 0,525!

1Bagimsiz t testi

CEA, Karsinoembriyonik antijen; CA, Kanser antijeni; CRP, C-reaktif protein; NLR, Nétrofil-lenfosit orani
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Sekil 1. Kolon kanserinin sag ve sol kolon tutulumuna gore

hastaliksiz sagkalim egrisi

TARTISMA
Kolon kanserinin tek bir hastalik olmadig, sag kolon kan-
seri ve sol kolon kanserinin klinik, patolojik ve prognostik
farkliliklar gosterdigi literatiirdeki cok sayida yapilan calig-
ma ile gosterilmistir'>*%. Genel sagkalim siireleri de timor
lokalizasyonuna bagli olarak degisiklik gostermektedir’>’.
Biz de ¢alismamizda sag kolon kanseri ve sol kolon kanse-
ri tanili hastalardaki klinikopatolojik karakteristiklerdeki
farkliliklar1 ve tiimor lokalizasyonunun hastaliksiz sagka-

lim ile olan iliskisini gostermeyi amacladik.

Literatiirdeki popiilasyon temelli ¢aligmalarda sag kolon
kanserinde kadin cinsiyetin daha yiiksek oranda oldugu
ve hastalarin yas ortalamasinin sol kolon kanserli hasta-
lara gore daha fazla oldugu gosterilmistir>'®. Kotii prog-
nostik ozellikler ile iligkili olan ileri T ve N evresi, az di-
feransiasyon, LVI ve daha biiyiik timoér boyutunun sag
kolon kanserinde daha sik goriildigii ¢ok sayida caligma
ile kanitlanmigtir'>*2!. Yang ve arkadaglarinin yaptig1 bir
caligmada evre 1, 2 ve 3 kolon kanserli 1017 hasta kiiratif
cerrahi sonrasi tiimor yerlesimine gore iki gruba ayrila-
rak hastalarin klinik ve patolojik karakteristikleri deger-
lendirilmistir*. Bu ¢alismada minimal invaziv cerrahinin
sol kolon kanserinde daha sik yapildigi, buna karsilik sag
kolon kanserinde agik cerrahinin siklig1 ve ¢ikarilan lenf
nodu sayisinin da sola gore anlamli olarak daha yiiksek

oldugu gosterilmistir. Qiu ve arkadaslarinin yaptig: bir di-

ger calismada da sag kolon kanserinde total ¢ikarilan lenf
nodu sayisinin daha fazla oldugu ancak metastatik lenf
nodu sayisinin sol kolon kanserinde anlamli olarak daha
yiksek oldugu gosterilmistir”. Benedix ve arkadaslari ile
Wray ve arkadaslarinin yaptig1 caligmalarda da hem ¢ika-
rilan lenf nodu sayis1 hem de metastatik lenf nodu sayisi-
nin sag kolon kanserinde daha fazla oldugu ve buna bagl
olarak sag kolon kanseri tanili hastalarin tanida sol kolon
kanserine gore daha ileri evrede oldugu gosterilmistir>"’.
Bizim ¢aligmamizda da literatiirle uyumlu olarak ¢ikari-
lan total lenf nodu sayisinin sag kolon kanserinde anlaml
olarak daha fazla oldugu gosterilmistir>'>'7%, Metastatik
lenf nodu sayist agisindan istatistiki farklilik olmasa da
sag kolon kanserinde sayisal olarak tstiinlik oldugu go-
ritlmektedir. Sonug olarak erken ve lokal ileri evre kolon
kanserinde cerrahi sirasinda ¢ikarilan ve etkilenen lenf
nodu sayist hem evreyi dogrudan degistirmekte hem de
prognostik 6nemi ve tedavi secimini etkilemesi agisindan
kalite parametresi olarak kullanilmaktadir***. Bununla
birlikte ¢aliymamizda iki grup arasinda cinsiyet, yas, T
evresi, grade ve LVI acisindan farklilik goriilmemesi calig-
madaki hasta say1sinin az olmasi ile iligkili olabilir. 2011de
yapilmis bir molekiiler biyolojik ¢aliymada hasarlt DNAy1
tamir eden onarim genlerinin eksikliginin (dIMMR) 6zel-
likle erken ve lokal ileri evre sag kolon kanserli hastalarda
daha fazla goriildiigii, bu durumun da iki tarafin embriyo-
lojik olarak farkli kokenlerden gelismesi ile iligkili oldugu
gosterilmistir®®. Gervaz ve arkadaglarinin yaptig1 caligma-
da sag kolon kanserinde MSI yiiksek hastalarin gériilme
siklig1 yaklagik % 25 olarak bulunmugtur?”. Ozellikle MSI
yiiksek evre 2 sag kolon kanserli hastalarin prognozunun
sol kolon kanserine gore daha iyi oldugu ve 5- florourasil
temelli adjuvan kemoterapiden fayda gérmedigi bilinmek-
tedir®®. Evre 3 sag kolon kanserli hastalarda prognozun
evre 2 sag kolon kanserli hastalara gore biraz daha kotii
oldugu bildirilmis olup, bu durumun MSI yiiksek olan
hasta grubunun evre 2 sag kolon kanserinde daha domi-
nant olmast ile iliskili olabilecegi belirtilmistir®. Sinicrope
ve arkadaslarinin yaptig1 bir ¢alismada opere edilmis evre

3 kolon kanserli hastalarda MMR statiisiiniin prognostik
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onemi arastirilmistir®. Bu ¢aligmada MMR eksik olan evre
3 sag kolon kanserli hastalarda hastaliksiz sagkalimin ayni
statiideki sol kolon kanserli hastalara gore anlamli olarak
daha iyi oldugu gosterilmistir. Ozellikle adjuvan tedavide
oksaliplatin kullanilmasinin bu grup hastalarda sagkalim
avantaji gosterdigi ve bu sonucun MMR statiisiinden ba-
gimsiz olarak gorildigt belirtilmistir. Fakat literatiirdeki
caligmalarda genellikle evre 2 ve 3 hastalar kombine edile-
rek MMR durumuna gére degerlendirilmis olup ozellikle
erken evrede dMMR olanlarda sagkalimin daha iyi oldugu
sonucuna varimistir’*®*!. Bizim ¢alismamizda da literatiir-
le uyumlu olarak sag kolon kanserli hastalarda MSI ytiksek
olan hasta orani % 36,40 iken, sol kolon kanserinde bu
oran sadece % 6,80 olarak bulundu. Her ne kadar hasta sa-
yis1 az olsa da, ¢aliymamiz sag kolon kanserinde MSI yiik-

sek oldugunu bir kez daha vurgulamis oldu.

Patolojik ve biyolojik karakteristikler disinda klinisyenler
kolon kanserinde daha basit prognostik araclara da ihtiyag
duymaktadir. Bu nedenle de inflamatuvar belirtecler ve
bazi laboratuvar parametrelerinden olugan bazi indeksler
gelistirilmistir. Hayama ve arkadaslarinin yaptig1 bir calig-
mada ameliyat edilmis sag ve sol kolon kanserli hastalarda
alblimin, total kolesterol, CRP, mGPS, nétrofil, lenfosit,
trombosit, CEA ve Ca 19-9 degerleri karsilastirilmigtir®.
Albumin, total kolesterol ve total lenfositten olusturulan
kontrollii beslenme indeksi ve trombosit/lenfosit orani
(PLR) sag kolon kanserinde sola gore daha ytiksek bulun-
mus ve daha kisa hastaliksiz sagkalim ile iliskili oldugu
vurgulanmigstir. Guo ve arkadaslarinin yaptig: bir ¢alisma-
da da evre 1-3 opere sag ve sol kolon kanserinde inflama-
tuvar belirteglerin sagkalimla olan iligkisi aragtirilmigtir®.
Sag kolon kanserinde sol kolon kanserine gére notrofil/
lenfosit oran1 (NLR) ve PLR anlamli sekilde ytiksek iken,
lenfosit/monosit orani (LMR) sol kolon kanserinde an-
lamli olarak yiiksek bulunmustur. Bu ¢ inflamatuvar
belirte¢ 6zellikle sag kolon kanserinde daha diisiik genel
sagkalim ve hastaliksiz sagkalimla anlaml iligki goster-
mistir. Literatiirdeki bir diger ¢alismada rezektabl kolon

ve rektum kanserli hastalarda operasyon oncesi bakilan

mGPS skorunun genel sagkalimi predikte etmedeki rolii
aragtirilmistir’. Bu calismada yas ve mGPS hem univari-
ate hem de multivariate analizlerde kanser spesifik sagka-
lim1 gostermede bagimsiz prediktdr olarak bulunmustur.
Biz de ¢aligmamizda sag ve sol kolon kanserli hastalarin
laboratuar parametreleri ve inflamatuvar belirteglerini
karsilagtirdik. Calismamizda sadece nétrofil degerleri agi-
sindan iki grup arasinda istatistiki anlamli farklilik mev-
cuttu. NLR orani sayisal olarak sag kolon kanserinde daha
yiiksek olmakla birlikte p degeri iki grup arasinda benzer-
di. Yine hastalar mGPS acisindan degerlendirildiginde sol
kolon kanserinde mGPS diisiik olan hasta sayisi saga gore
daha fazla olmakla birlikte aradaki fark istatistiksel olarak
anlaml degildi. Sag ve sol kolon kanserli hastalarda hasta-
liks1z sagkalim agisindan istatistiksel anlamli farklilik gos-
terilemedi. Ozellikle medyan takip siiresinin kisa olmast
ve adjuvan kemoterapi almasi gereken hastalarin yaklagik
%9’unun tedavi alamamasi, iki grup arasinda hastaliksiz
sagkalimin benzer bulunmasina katkida bulunmus olabi-

lir.

Calismamizda bazi kisitlamalar mevcuttu. Ilk olarak ¢a-
lismamiz retrospektif bir caligmaydi. Ikinci olarak, tek
merkezli yapilan bu ¢alismada hasta sayis1 azdi ve takip

stireleri kisaydi.

Sonug olarak ¢aligmamiz evre 1-3 kolon kanserli hastalar-
da MSI yiiksek olan hastalarin sag kolon kanserinde sola
gore daha fazla oldugunu ve total ¢ikarilan lenf nodu sayisi
acisindan da sag kolon kanserinde anlamli bir @stiinlitk
oldugunu gostermis oldu. Uzun takip siiresine sahip, pros-
pektif ve cok merkezli caligmalarla bu verilerin desteklen-

mesi literatiire onemli katkilar saglayacaktur.

Etik onay
Calisma Sakarya Universitesi Egitim ve Aragtirma Has-
tanesi Etik Kurulu tarafindan onaylandi (Onay numara-
s171522473/050.01.04/198).

60




Sakarya Tip Dergisi 2023;13(1):55-61
OZKUL., Kolon Kanserinde Lokalizasyon ve Sag Kalim

12.

13.

1

16.

17.

LS

Kaynaklar

. Global, regional, and national life expectancy, all-cause mortality, and cause-specific mor-

tality for 249 causes of death, 1980-2015: a systematic analysis for the Global Burden of
Disease Study 2015. Lancet. 2016;388(10053):1459-544.

. Benson AB, 3rd, Venook AP, Cederquist L, Chan E, Chen Y], Cooper HS, et al. Colon Can-

cer, Version 1.2017, NCCN Clinical Practice Guidelines in Oncology. ] Natl Compr Canc
Netw. 2017;15(3):370-98.

. Bufill JA. Colorectal cancer: evidence for distinct genetic categories based on proximal or

distal tumor location. Ann Intern Med. 1990;113(10):779-88.

. Mik M, Berut M, Dziki L, Trzcinski R, Dziki A. Right- and left-sided colon cancer - cli-

nical and pathological differences of the disease entity in one organ. Arch Med Sci.
2017;13(1):157-62.

. Benedix E Kube R, Meyer F, Schmidt U, Gastinger I, Lippert H. Comparison of 17,641

patients with right- and left-sided colon cancer: differences in epidemiology, perioperative
course, histology, and survival. Dis Colon Rectum. 2010;53(1):57-64.

. Powell AGMT, Wallace R, McKee RE, Anderson JH, Going JJ, Edwards ], et al. The relations-

hip between tumour site, clinicopathological characteristics and cancer-specific survival in
patients undergoing surgery for colorectal cancer. Colorectal Disease. 2012;14(12):1493-9.

. Comprehensive molecular characterization of human colon and rectal cancer. Nature.

2012;487(7407):330-7.

. Gao R, Kong C, Huang L, Li H, Qu X, Liu Z, et al. Mucosa-associated microbiota signature

in colorectal cancer. Eur ] Clin Microbiol Infect Dis. 2017;36(11):2073-83.

. Dejea CM, Wick EC, Hechenbleikner EM, White JR, Mark Welch JL, Rossetti B], et al. Mic-

robiota organization is a distinct feature of proximal colorectal cancers. Proc Natl Acad Sci
USA. 2014;111(51):18321-6.

. Bustamante-Lopez LA, Nahas SC, Nahas CSR, Pinto RA, Marques CFS, Cecconello I. IS

THERE A DIFFERENCE BETWEEN RIGHT- VERSUS LEFT-SIDED COLON CAN-
CERS? DOES SIDE MAKE ANY DIFFERENCE IN LONG-TERM FOLLOW-UP? Arq Bras
Cir Dig. 2019;32(4):e1479.

. Meguid RA, Slidell MB, Wolfgang CL, Chang DC, Ahuja N. Is there a difference in survival

between right- versus left-sided colon cancers? Ann Surg Oncol. 2008;15(9):2388-94.

Weiss JM, Pfau PR, O’Connor ES, King ], LoConte N, Kennedy G, et al. Mortality by stage
for right- versus left-sided colon cancer: analysis of surveillance, epidemiology, and end re-
sults--Medicare data. ] Clin Oncol. 2011;29(33):4401-9.

Jess B Hansen 10, Gamborg M, Jess T. A nationwide Danish cohort study challenging the
categorisation into right-sided and left-sided colon cancer. BMJ Open. 2013;3(5).

Saltzstein SL, Behling CA. Age and time as factors in the left-to-right shift of the subsite of
colorectal adenocarcinoma: a study of 213,383 cases from the California Cancer Registry. ]
Clin Gastroenterol. 2007;41(2):173-7.

. Gao P, Song YX, Xu YY, Sun Z, Sun JX, Xu HM, et al. Does the prognosis of colorectal

mucinous carcinoma depend upon the primary tumour site? Results from two independent
databases. Histopathology. 2013;63(5):603-15.

Hansen IO, Jess P. Possible better long-term survival in left versus right-sided colon cancer -
a systematic review. Dan Med ]. 2012;59(6):A4444.

Wray CM, Ziogas A, Hinojosa MW, Le H, Stamos MJ, Zell JA. Tumor subsite location wit-
hin the colon is prognostic for survival after colon cancer diagnosis. Dis Colon Rectum.
2009;52(8):1359-66.

18. Warschkow R, Sulz MC, Marti L, Tarantino 1, Schmied BM, Cerny T, et al. Better survival
in right-sided versus left-sided stage I - 111 colon cancer patients. BMC Cancer. 2016;16:554.
lacopetta B. Are there two sides to colorectal cancer? Int | Cancer. 2002;101(5):403-8.
Kwak HD, Ju JK, Lee SY, Kim CH, Kim Y], Kim HR. Comparison of Right-side and
Left-side Colon Cancers Following Laparoscopic Radical Lymphadenectomy. ] Invest Surg.
2021;34(2):142-7.

Turner MC, Becerra D, Sun Z, Watson ], Leung K, Migaly ], et al. The side of the primary

19.
20.

2

=

tumor affects overall survival in colon adenocarcinoma: an analysis of the national cancer
database. Tech Coloproctol. 2019;23(6):537-44.

Yang CY, Yen MH, Kiu KT, Chen YT, Chang TC. Outcomes of right-sided and left-sided
colon cancer after curative resection. Sci Rep. 2022;12(1):11323.

Qiu MZ, Pan WT, Lin JZ, Wang ZX, Pan ZZ, Wang FH, et al. Comparison of survival
between right-sided and left-sided colon cancer in different situations. Cancer Med.
2018;7(4):1141-50.

Pheby DE, Levine DF, Pitcher RW, Shepherd NA. Lymph node harvests directly influence the
staging of colorectal cancer: evidence from a regional audit. ] Clin Pathol. 2004;57(1):43-7.
Ratto C, Sofo L, Ippoliti M, Merico M, Bossola M, Vecchio FM, et al. Accurate lymph-node
detection in colorectal specimens resected for cancer is of prognostic significance. Dis Colon
Rectum. 1999;42(2):143-54; discussion 54-8.

Hutchins G, Southward K, Handley K, Magill L, Beaumont C, Stahlschmidt ], et al. Value
of mismatch repair, KRAS, and BRAF mutations in predicting recurrence and benefits from
chemotherapy in colorectal cancer. ] Clin Oncol. 2011;29(10):1261-70.

Gervaz P, Bucher P, Morel P. Two colons-two cancers: paradigm shift and clinical implicati-
ons. ] Surg Oncol. 2004;88(4):261-6.

Sargent DJ, Marsoni S, Monges G, Thibodeau SN, Labianca R, Hamilton SR, et al. Defective
mismatch repair as a predictive marker for lack of efficacy of fluorouracil-based adjuvant
therapy in colon cancer. J Clin Oncol. 2010;28(20):3219-26.

Sinicrope FA, Mahoney MR, Smyrk TC, Thibodeau SN, Warren RS, Bertagnolli MM, et
al. Prognostic impact of deficient DNA mismatch repair in patients with stage III colon

22

23.

24.

25.

2

S

27.

2

o

2

8

cancer from a randomized trial of FOLFOX-based adjuvant chemotherapy. ] Clin Oncol.
2013;31(29):3664-72.

Ribic CM, Sargent DJ, Moore MJ, Thibodeau SN, French AJ, Goldberg RM, et al. Tumor
microsatellite-instability status as a predictor of benefit from fluorouracil-based adjuvant
chemotherapy for colon cancer. N Engl ] Med. 2003;349(3):247-57.

Roth AD, Tejpar S, Delorenzi M, Yan P, Fiocca R, Klingbiel D, et al. Prognostic role of KRAS
and BRAF in stage II and III resected colon cancer: results of the translational study on the
PETACC-3, EORTC 40993, SAKK 60-00 trial. ] Clin Oncol. 2010;28(3):466-74.

Hayama T, Ozawa T, Asako K, Kondo R, Ono K, Okada Y, et al. Impact of Colon Cancer
Location on the Prognostic Significance of Nutritional Indexes and Inflammatory Markers.
In Vivo. 2021;35(2):1261-9.

Guo D, Li X, Xie A, Cao Q, Zhang J, Zhang E, et al. Differences in oncological outcomes and

30.

3

=

32

33.
inflammatory biomarkers between right-sided and left-sided stage I-11I colorectal adenocar-
cinoma. Journal of Clinical Laboratory Analysis. 2020;34(4):e23132.

. McMillan DC, Crozier JE, Canna K, Angerson W], McArdle CS. Evaluation of an inflam-
mation-based prognostic score (GPS) in patients undergoing resection for colon and rectal
cancer. Int ] Colorectal Dis. 2007;22(8):881-6.

3

N

61




RESEARCH ARTICLE / Aragtirma Makalesi

Biomechanical Investigation Of The Effects Of Various Treatment Options

On The Talus In Supination External Rotation Type 4

Ankle Injuries With Ruptured Deltoid Ligament: Finite Element Analysis

Deltoid Bag Riiptiirii Olan Tip 4 Supinasyon Dis Rotasyon Ayak Bilegi Yaralanmalarinda
Cesitli Tedavi Segeneklerinin Talus Uzerine Etkisinin Biyomekanik Olarak Incelenmesi:

Sonlu Elemanlar Analizi

Yilmaz Giivercin', Murat Yaylaci**

! Trabzon Kanuni Training and Research Hospital, Department of Orthopaedi and Traumatology, 61000, Trabzon, Tiirkiye

2 Recep Tayyip Erdogan University, Biomedical Engineering MSc Program, 53100, Rize, Tiirkiye
? Recep Tayyip Erdogan University, Department of Civil Engineering, 53100, Rize, Tiirkiye

Yazisma Adresi / Correspondence:
Yilmaz Giivercin

Trabzon Kanuni Training and Research Hospital, Department of Orthopaed & Traumatol, 61000, Trabzon Tiirkiye

T: +90 535 838 20 22 E-mail : yilmaz.guvercin@erdogan.edu.tr
Gelig Tarihi / Received : 19.12.2022 Kabul Tarihi / Accepted: 30.12.2022 Gevrimigi / Online: 16.03.2023
Orcid ve Mail Adresleri

Yilmaz Giivercin https://orcid.org/0000-0003-1861-2083, yilmaz.guvercin@erdogan.edu.tr
Murat Yaylaci https://orcid.org/0000-0003-0407-1685, murat.yaylaci@erdogan.edu.tr

Cite this article/Atif

Giivercin Y., Yaylaci M., Biomechanical investigation of the effects of various treatment options on the talus in supination external rotation type 4 ankle injuries with ruptured deltoid

Ii : finite el t analysis, Sakarya Med J 2023 ;13(1):62-69 DOI: 10.31832/smj.1220996

Abstract

Introduction

The purpose of this study is the biomechanical investigation of the rotation, stress, and deformation caused in the talus, under a specific load, by various fixation methods
in the ankle, which has supination external rotation type 4 injury with deltoid rupture (SER type 4 DR).

Materials ~ The ankle of a healthy individual was analyzed with the help of a package program based on the finite element method (FEM). Then, the SER type 4 DR injury model
and Methods  was created. Next, the lateral malleolar plate was fixed with a screw, and different repair models for ankle fit were created. In the analysis section, forces obtained from the
literature were applied to the healthy and repaired models. As a result of the analyses, mechanical values that occurred in the talus were obtained.

Results  As a result of this study, mechanical changes in the talus, which were caused by, deltoid ligament repair, suture button syndesmosis fixation, syndesmosis fixation with
transfixation screw, suture button fixation + deltoid ligament repair and transfixation screw + deltoid ligament repair in the SER type 4 DR injury model with deltoid
ligament rupture, were evaluated.

Conclusion  This study showed that the application of syndesmosis screw together with deltoid ligament repair in the treatment of SER type 4 DR ankle injuries with rupture of the
deltoid ligament made regression, displacement, and talus rotations on the talus almost normal. In addition, syndesmosis fixation screw applications give better results than
syndesmosis fixation suture button applications.

Keywords ~ Biomechanics, finite element method, talus, syndesmosis fixation
0z
Amag  Bu ¢alismanin amaci deltoid yirtigi olan supinasyon dis rotasyon tip 4 yaralanmali ayak bileginde belirli bir yiik altinda talusta meydana gelen rotasyon, gerilme ve deformas-
yonun gesitli fiksasyon yontemleri ile biyomekanik olarak incelenmesidir.
Yontem ve  Saglikli bir bireyin ayak bilegi sonlu elemanlar yontemine dayalt bir paket program yardimuyla incelendi. Ardindan deltoid ligament yirtigi olan supinasyon dis rotasyon tip 4
Geregler  yaralanma modeli olusturuldu. Lateral malleol plak vida ile sabitlendi ve ayak bilegi uyumu icin farkl onarim modelleri olusturuldu. Analiz boliimiinde literatiirden elde edilen
kuvvetler saglikli ve tamir edilmis modellere uygulands. Yapilan analizler sonucunda talusda olusan mekanik degerler elde edildi.
Bulgular  Bu ¢alisma sonucunda, deltoid yirtig olan supinasyon dis rotasyon tip 4 yaralanma modelinde deltoid bag tamiri, siitiir button syndesmosis fiksasyonu, transfiksasyon vidast ile
syndesmosis fiksasyonu, siitiir buton fiksasyonu+deltoid bag tamiri ve transfiksasyon vidasi+deltoid bag tamiri ile talusta meydana gelen mekanik degisiklikler degerlendirildi
Sonu¢  Bu calisma, deltoid yirtigr olan supinasyon dis rotasyon tip 4 yaralanma tedavisinde deltoid bag onarimu ile birlikte synd is vidast uygul talus iizerindeki gerilme,
yer degistirme ve rotasyonlarin normale yaklastigini gosterdi. Ayrica syndesmosis tespit vidast uygulamalari, syndesmosis siitiir button uygulamalarina gére daha iyi sonug
vermektedir.
Anahtar ,
i anik, 1 I i d i
Kelimeler bi sonlu talus, fiksasyon
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INTRODUCTION
Ankle fractures constitute 10 % of the fractures, and 40%
of these require surgery.! Three different classifying sys-
tems are used for malleolar fractures; Lauge-Hansen, Dan-
nis Weber, and American Orthopedic Association classi-
fying systems. While Danis- Weber classification is made
concerning the height of relation of fibula fracture with
syndesmosis, the Lauge-Hansen classification is made
concerning the fracture occurrence mechanism. In this
classification, malleolar fractures are divided into 4/four
subgroups; pronation- external rotation, supination-ex-
ternal rotation (SER), supination-adduction, and prona-
tion-abduction.> Among these subgroups, SER injury is
commonly encountered. In recent years, SER injuries have
been divided into 4/four subgroups, and the most com-
monly encountered was reported as SER type 4 injuries.**
The components of SER type 4 ankle injury are: anterior
inferior tibiofibular ligament (AITFL) rupture, posterior
inferior tibiofibular ligament (PITFL) rupture, oblique
lateral malleolar fracture in the syndesmosis level, medial
malleolar fracture and deltoid ligament rupture. Deltoid
ligament rupture can be overlooked if no medial malle-
olar fracture is present, and this can lead to chronic ankle
instability. This can result in a talus osteochondral defect
(OCD) and may cause ankle osteoarthritis. Some authors
report that, after ankle trauma, the possibility of develop-
ing OCD in the talus is 50%.” It is not clear where OCD will
develop in the talar dome. While some authors report that
OCD may develop in the talar dome lateral, some report
that it can develop in the medial.*® Deltoid ligament is the
main stabilizer in the medial ankle. The deltoid ligament
has shallow and deep layers. While the shallow layer resists
the plantar flexion and external rotation of the talus rela-
tive to the tibia, the deep layer is more important for stabi-
lization. The main function of the deep layer is to prevent
the valgus positioning and posterior and lateral movement
of the talus.”” While subjective findings such as swelling
in the medial ankle, sensitivity, and ecchymosis point to a
deltoid ligament injury, a definitive diagnosis is made with

stress radiographies. The most solid finding for diagnosis

is medial clear space being 5 mm or more."” Treatment
protocol for ankle fractures with deltoid ligament injury is
still a controversial. The main reason for this uncertainty is
that it is not decided whether the deltoid ligament should
be repaired or not. While in some old papers, it is asserted
that deltoid ligament repair is not necessary,"', in cur-
rent literature, the tendency is towards deltoid ligament
repair.®”® Some authors claim that, compared to deltoid
ligament repair, the use of a transfixation screw will re-
sult in a higher syndesmotic malreduction ratio, thus, ab-
normal talus motion." No biomechanical study has been
found in the literature that analyzes the effect of the deltoid
ligament repair in a SER type 4 ankle fracture with a del-
toid ligament injury and syndesmotic fixation treatment

methods on talus.

Lately, in the biomechanical evaluation of musculoskeletal
disorders in orthopedics, and in the development of im-
plants, finite element method (FEM) is used. The advan-
tage of this method is that it is cheaper and more practical
than experimental studies. Another important advantage

is that it analyzes the mechanical values in detail.>"”

In this study, the stress, deformation and rotation values
caused in the talus by supination external rotation type 4
injury with deltoid rupture (SER type 4 DR) were inves-
tigated. In addition, respectively, deltoid ligament repair,
suture button syndesmosis fixation, syndesmosis fixation
with transfixation screw, suture button fixation+deltoid
ligament repair, and transfixation screw+deltoid ligament
repair models were created in the SER type 4 DR injury
model. To our knowledge, no detailed study analyzes this
phenomenon in this detail. The results of the study give
information about the appropriate values that can be used

in the application.

MATERIALS and METHODS
The images of the examined model were provided from
computer tomography (CT) scans of the right foot ankle

of a normal male in the unloaded state. The male was 30
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years old, 178 cm in height, and 80 kg in weight. The solid
model was obtained from the previously licensed work."®

The data, consisting of images in DICOM form, were then
imported into the Mimics Innovation Suite 24.0 program
to create the geometry of the bones (tibia, fibula, talus,
calcaneus, cuboid, navicular, cuneiform, metatarsal, and

phalange) in the ankle.'®

Model parts imported from Mimics were composed us-
ing Materialise 3-Matic 16.0 to form solid geometries for
each bone. The talocrural joint is balanced by modeled
ligaments, taking into account their geometric properties.
Ligaments; anterior inferior tibiofibular ligament (AITFL),
posterior inferior tibiofibular ligament (PITFL), anterior
talofibular ligament (ATAFL), posterior talofibular liga-
ment (PTAFL), deltoid ligament (DL), calcaneofibular lig-
ament (CFL) were created (Fig. 1)."”

Figure 1: Solid model.

The composed bones, ligaments, and cartilage were trans-
ferred to the ANSYS package program based on the finite
element method.20 The geometry mesh size was chosen
to be the same size. After performing a mesh sensitivity
analysis, the mesh size was set to 3 mm (Fig. 2). 1 mm
thickness on the surfaces of the tibia, fibula, and talus was
set to the cortex of bone, and the inner part was trabecular
bone. The thickness of the cartilage was about 1.0 mm.21
The finite element mesh of the model is created of 3D tet-

rahedron elements.

Figure 2: Mesh structure of the model.

Human bone is contained two different types of bone
cortical and trabecular. Cortical bone is more rigid than
trabecular bone due to cellular density. All elements are
modeled as linear elastic, homogeneous and isotropic
structures.” Ligaments are contained parallel collagen fib-
ers, and articular cartilage is a biphasic material. The ma-
terial properties used for the model were obtained from
the literature (Table 1).2*3! There are 731928 elements and
1154127 nodes in the finite element model of the created

ankle.

Table 1: The material properties of the models.
S ot [ P
Calcaneobular 17000 0.49
Talobular 17000 0.49
Cartiladge 10 0.30
Trabecular 530,9 0,30
Cortical 12100 0.30
Interosseous 260 0.40
Titanium (Ti6Al4V) 113800 0.34
UHPWE-Suture button 928.5 0.35
ATFL 16.55 0.49
PTFL 18.44 0.49
Ligaments ATAFL 15 0.49
PTAFL 15 0.49
DL 7 0.49
CFL 11 0.49
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2352 N vertical, 235 N horizontal forces, and 2.7 Nm
clockwise moment were applied to the upper part of the
tibia (Fig. 3).2%

In order to realize the purpose of this study, analysis was
carried out in seven different models. These models; screw
for syndesmosis fixation (deltoid ligament repaired), su-
ture button for syndesmosis fixation (deltoid ligament re-
paired), deltoid ligament repaired, screw for syndesmosis
fixation (deltoid ligament unrepaired), suture button for
syndesmosis fixation (deltoid ligament unrepaired), no
syndesmosis fixation (deltoid ligament unrepaired) (Figs.
4-5)

lateral view

anteroposterior view

Figure 4: Screw for syndesmosis fixation+deltoid repaired.

lateral view

anteroposterior view

Figure 5: Suture button for syndesmosis fixation+deltoid

repaired.

After defining all the data required for the element types,
material properties, boundary conditions, and loadings,
static structural analyzes were performed, and the results

are given below.

RESULTS
In this study, different simulations were performed to ana-
lyze the seven models. As a result, the rotation, stresses,
and deformation obtained for the talus under various ge-
ometrical conditions were obtained. The obtained values

are presented in the figures.

The stress distribution for different models is given as an
example (Fig. 6). These models are defined as; intact, screw
for syndesmosis fixation (deltoid ligament repaired) (SS-
F+DLR), suture button for syndesmosis fixation (deltoid
ligament repaired) (SBSF+DLR), deltoid ligament repaired
(DLR), screw for syndesmosis fixation (deltoid ligament
unrepaired) (SSF), suture button for syndesmosis fixation
(deltoid ligament unrepaired) (SBSF), no syndesmosis fix-
ation (deltoid ligament unrepaired) (No SF+No DLR).

The numerical values of the analysis results obtained from
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different applications are shown graphically in Figure 7-9.
The rotation, maximum stress, and deformation values
obtained in the talus of seven models (intact, SSF+DLR,
SBSF+DLR, DLR, SSE SBSE, No SF+No DLR are given in
the figures. The rotation, changes in the talus are given in
Figure 7. From the figure, it can be seen that the differ-
ence in rotation obtained from the intact and No SF+No
DLR model are great. As seen in the figure, lower rotation
values were obtained when the syndesmosis fixation screw
application was compared with the suture button. Anoth-
er result is that deltoid ligament repair reduces rotation
values. The deformation values obtained in the talus of
seven models are given in Figure 8. The results revealed
that model No SF+No DLR has the highest stress values,
and model SSF+DLR has the lowest deformation values.
Different results were obtained for the different models.
Another considerable result seen in the figure is that the
values for the syndesmosis fixation suture button are high-
er than the values for the syndesmosis fixation screw. The
maximum stresses in the talus for different models ob-
tained from the analysis are shown in Figure 9. The figure
disclosed that model SF has the highest maximum stress,
and model SSF+DLR has the maximum stress. Different
results were obtained for the geometrical conditions in
seven models. As can be clearly seen from the figures, the
results closest to the intact model were obtained as follows,
SSE+DLR, SBSEF+DLR, DLR, SSE, SBSE and No SF+No
DLR, respectively.

Anterior

L

Medial

Lateral

Posterior

Figure 6: Stress distribution in the talus for models.
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025 —
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Figure 7: Rotation in the talus for models.
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Figure 9: Maximum stress in the talus for models.

DISCUSSION
The aim of this study is to investigate the rotation, stress,
and displacement that take place in the talus in a model
with SER type 4 DR injury of the ankle with a deltoid liga-
ment rupture. The secondary aim of the study is to obtain
the values of the stress and displacement in the talus and

investigate the relationship with traumatic osteochondral

defects. When the data was analyzed, it was seen that the
model closest to the healthy ankle was the one in which
deltoid ligament repair was used with a transfixation screw.
After ankle injuries where medial clear space has been
opened, usually, a syndesmosis screw is used. In a study
that compares deltoid ligament repair and transfixation
screw, authors reported that functional results were simi-
lar. They reported that deltoid ligament repair could be an
appropriate treatment strategy, and the transfixation screw
should be removed.** Another biomechanical study re-
ports that the combined usage of a transfixation screw with
deltoid repair brought talus rotation and translation levels
nearly to normal levels.” Butler et al., in their biomechani-
cal study, published the results of deltoid ligament repair in
the SER type 4 DR fracture model. They saw an increase in
internal and external rotation in the talus under load when
the deltoid ligament was not repaired (when open reduc-
tion+internal fixation was applied to the lateral malleo-
lar), and they reported that there was no biomechanical
difference between deltoid ligament repair and the healthy
model.* In this study, while only deltoid ligament repair
gave satisfactory results in SER type 4 DR injury, the use of
deltoid ligament repair together with transfixation screw
was found to reduce strain and displacement on the ta-
lus almost to the values of the intact model. Also, in this
study, the suture button and transfixation screw, which is
commonly used in fixing the syndesmosis in SER type 4
DR injury repair where clinical deltoid ligament rupture is
present. While the transfixation screw limits the external
rotation of the talus, the stress and displacement in the ta-
lus are significantly higher in both treatment methods. As
aresult, when the rotation, stress, and displacement values
are analyzed, the transfixation screw is more appropriate

than the suture button application.

In recent years, the suture button fixation method has
become popular in syndesmosis instabilities. However,
in a biomechanical study investigating the effect on talus
movements, the authors reported that the suture button

method provides less stability in spite of deltoid ligament
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repair and transfixation screw.” As the result of this study,
suture button fixation in syndesmosis fixation, without
deltoid ligament repair, has significantly increased the
stress and displacement on the talus. This situation will
probably be considered as the factor leading to osteochon-

dral defect or osteoarthritis in the future.

Publications which report that talus osteochondral defect
can occur secondarily to the ankle injury have been pop-
ular in recent years. However, no papers have been found
in the literature that analyses the relation with deltoid lig-
ament rupture. Martijn et al,, in their compilation study,
found that post-trauma osteochondral defect occurrence
is 45%, and they reported that the most defect occurred
in talus anteromedial. They reported that the rate of OCD
occurrence was higher in SER injuries compared to other
types of injuries.” In another study, the authors report that
even though OCD incidences were much higher in SER
injuries, the majority of the injuries took place in the lat-
eral talar dome.® A study that supports this study was pub-
lished in 2020. In this study, it has been reported that the
majority of post-traumatic OCD took place in the lateral
dome.”” When the treatment options in this study were
analyzed, it was seen that, both in syndesmosis fixation
with transfixation screw and syndesmosis fixation with
suture button, stress and displacement increased more in
the talar dome middle section and less in the medial sec-
tion. There was no significant difference in other treatment
methods.

CONCLUSION
This study evaluated the talus biomechanically following
treatment options for SER type 4 DR ankle injuries with
rupture of the deltoid ligament. The results obtained from
the study are briefly summarized below:
o The best results were obtained with the application of
the syndesmosis screw with deltoid ligament repair.
o Models with deltoid ligament repair gave better re-
sults.

+ By examining the mechanical values created by var-

ious treatment methods on the talus gives us an idea
about the possible location of osteochondral defects
that may occur after treatment.

Syndesmosis fixation screws give better results than

fixation suture button applications.
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Ama¢  Calismamuzda perkiitan kolesistostomi (PK) isleminin hastalarin klinik ve laboratuvar bulgularina etkisini arastirdik.

Yontem ve  Calismamiza $ubat 2017 ile Kasim 2018 tarihleri arasinda PK yapilan 36 hasta dahil edildi. Hastalarin islem 6ncesi ve sonrasi klinik ve laboratuvar bulgulari retrospektif

Geregler  olarak tarandi.

Bulgular  Hastalarin yas ortalamasi 72 (+12.7)dir. Hastalarimizda akut kolesistit rekiirrensi goriilmemistir. PK islemi ile iliskili mortalite ya da komplikasyon izlenmemistir. Kateterin
takili kalma siiresi 50.2 + 26.1 giin, hastane yatis siiresi 7.5 + 5.2 giin olarak belirlenmistir. Total bilirubin degeri ve beyaz kiire sayis1 yiiksek olan hasta sayisinda islem 6ncesi
ve sonrasi arasinda istatistiksel olarak anlamli fark saptanmugtir. Alanin aminotransferaz (ALT), alkalen fosfataz (ALP), C-reaktif protein (CRP) degerleri, beyaz kiire sayisi,
total ve direkt bilirubin parametrelerinin islem 6ncesi ve sonrasi degerleri arasinda da istatistiksel olarak anlamli fark saptanmistir. Akut kolesistit Tokyo kilavuzu evresi
ile yogun bakim ihtiyac arasinda istatistiksel olarak anlamli fark saptanmis olup yogun bakimda tedavi gosteren tiim hastalar evre 3’tiir. PK sonrasinda cerrahiye giden

hastalarin yag ortalamasi diger gruba gére daha yiiksektir.

Sonug  Islem sonrasinda beyaz kiire sayist ve CRP degerinde anlamli diisiis ve hastalarin gogunlugunda Klinik diizelme gériilmesi, PK'nin akut kolesistit kaynakli enflamatuar

siirecin gerilemesine katki sagladigini gostermektedir.

Anahtar

R akut kolesistit, kolesistektomi, perkiitan kolesistostomi, safra kesesi
Kelimeler

Abstract

Introduction  In our study, we investigated the effect of the percutaneous cholecystostomy (PC) on patients’ clinical and laboratory findings.

Materials  In our study, 36 patients were included, who underwent PC between February 2017 and November 2018. The clinical and laboratory findings of the patients before and after

and Methods  the procedure were reviewed retrospectively.

Results ~ The mean age of the patients was 72 (+12.7). No recurrence of acute cholecystitis was observed in our patients. There was no mortality or complication associated with the PC.
The duration of catheterization was 50.2 + 26.1 days, and the hospital stay was 7.5 + 5.2 days. A statistically significant difference was found between pre- and post-procedure
in the number of patients with high total bilirubin and white blood cell (WBC) values. Another statistically significant difference was also found between the values of alanine
aminotransferase (ALT), alkaline phosphatase (ALP), C-reactive protein (CRP), WBC, total and direct bilirubin parameters before and after the procedure. A statistically
significant difference was found between the Tokyo guideline stage of acute cholecystitis and the need for intensive care unit, and all patients treated in the intensive care unit

were stage 3. The mean age of patients who underwent surgery after PC was higher than the other group.

Conclusion  Significant decrease in WBC and CRP value after the procedure and clinical improvement in the majority of patients indicate that PC contributes to the regression of the

inflammatory process caused by acute cholecystitis.

Keywords  acute cholecystitis, cholecystectomy, gallbladder, percutaneous cholecystostomy
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GIRiS

Akut kolesistit (AK) genel olarak sistik kanal obstriiksiyo-
nundan kaynaklanan safra kesesi (SK) enflamasyonudur.
Sistik kanal obstriiksiyonunun en sik sebepleri safra tas-
lar1 ve safra gamurudur. Diger sebepler ise kitle (primer
safra kesesi timorii ya da polip) veya parazitlerdir. Safra
tag1 kaynakli olmayan akut kolesistitlere ise akut akalkiiloz
kolesistit (AAK) denir.!

AK igin en tipik klinik prezentasyon sag tist kadran ve/
veya epigastrik bolgede; siddetli, sabit ve uzun siiren agri-
dir. Agriya ates, bulanti, kusma ve istahsizlik eslik edebilir.
Fizik muayenede karin bolgesinde istemsiz defans, pozi-
tif Murphy bulgusu ve bunlara eslik eden ates ve tasikardi
izlenir.* Laboratuvar incelemede band formlarinin sayica
arttig1 lokositoz en sik karsilagilan anormalliktir. Ayrica
hastalarda kan kiltiiriinde pozitiflik de goriilebilir. Total
bilirubin ve alkalen fosfataz (ALP) yiiksekligi komplikas-
yon gelismeyen AK vakalarinda sik goriilmemekle birlikte

biliyer tikaniklik agisindan siiphe uyandirmalidir.

AK tanist ve hastalik siddetinin evrelemesinde Tokyo Ki-
lavuzu (TK) son yillarda yaygin sekilde kullanilmaktadir.?
Kilavuz ilk olarak 2007'de yayinlanmis, daha sonra 2013 ve
2018de revize edilmistir.’ Bu kilavuza gore AK tani kriter-
leri lokal enflamasyon bulgular: (pozitif Murphy bulgusu,
sag st kadranda agri/hassasiyet), sistemik enflamasyon
bulgular (ates, lokositoz, CRP yiiksekligi) ve goriintiileme
bulgularinin pozitifligi olarak 3 grupta toplanmustir. Lokal
ve sistemik enflamasyon bulgularindan en az birer krite-
rin pozitifligi AK agisindan siipheli olarak kabul edilirken
buna pozitif goriintiileme bulgusu eklendiginde tan1 ke-

sinlegir.?

Ultrason goriintileme (USG) klinik olarak AK siiphesi
olan durumlarda ilk tercih edilen en pratik goriintiileme
yontemidir. AK durumunda USG bulgulary; safra tas: (ko-
lelitiazis) veya safra gamuru, SK'da distansiyon (transvers
¢ap>4 cm), SK duvarinda 6demli goriiniim ve kalinlasma

(>3-5 mm), perikolesistik siv1 varligi, sonografik Murphy

bulgusunun pozitifligi ve Doppler incelemede kese duva-
rinda kanlanma artisidir (Figiir 1).* AK tanisinda ilk ba-
samak goriintiileme yontemi USG olsa da karin agris ile
gelen hastalarda bilgisayarli tomografi (BT) incelemesi
gerekli olgularda siklikla ilk tercih olabilmektedir. AK'da
BT bulgular: kolelitiazis, SK distansiyonu, SK duvar kalin-
lagmasi, mukozal kontrastlanma artisi, perikolesistik yagh
dokuda gizgilenme ya da swv1 varligi, SK fossasindaki ka-
raciger parankiminde reaktif hiperemiye sekonder kont-

rastlanma artigt (BT rim bulgusu) seklindedir (Figiir 2).°

Figiir 1: Akut sa§ iist kadran agrist ile basvuran 46 yasinda-
ki erkek hastada akut kolesistitin USG bulgulari. A: Sagital

diizlemde hidropik goriintimde safra kesesi izlenmekte olup
kese liimeninde posterior akustik golgelenmesi olan ¢ok sa-
yida tas ekojenitesi (beyaz ok) ve safra kesesinde duvar ka-
linlasmas: (siyah ok) mevcuttur. B: Safra kesesi liimenindeki
tas ekojenitesi (beyaz ok) ve kese duvar kalinlagsmasi (siyah

ok) aksiyel diizlemde de goriilmektedir.
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Figiir 2: Akut kolesistit tanili dort farkli hastanin aksiyel BT

goriintiileri. A: Safra kesesinde distansiyon (108x52 mm). B:
Perikolesistik yagh dokuda ¢izgilenme (beyaz ok). C: Safra
kesesinde duvar kalimlasmasi (beyaz ok) ve liimende 36 mm
¢apl hiperdens kalkiil (siyah ok). D: Kontrastli incelemede
safra kesesinde mukozal kontrastlanma artisi (siyah ok) ve
komsulugunda duvar kontrastlanmasi gosteren perikolesis-

tik apse (beyaz ok).

AK tanist konulan hastalarda, 2018 TK’ya gore hastalarin
evrelemesi hastaligin yonetiminde temel alinabilmekte-
dir.5 Kilavuza gore AK, hastaligin siddetine gore evre 1
(hafif diizey), evre 2 (orta diizey) ve evre 3 (siddetli) olarak
3’ ayrilmaktadir. Hastalik evresine gore degismekle birlik-
te uygulanan tedavi yontemleri medikal tedavi (non-ste-
roidal anti-enflamatuar ilaglar, opiatlar ve antibiyotikler),
erken veya ge¢ donem (elektif) cerrahi ve perkiitan SK

drenajidir (kolesistostomi).®

PK tanim olarak SK liimenine goriintiileme esliginde ka-
teter yerlestirilmesidir.” Kritik durumda ve cerrahi icin
uygun olmayan akut kalkiiloz ya da akalkiiloz kolesistit
tanili hastalarda uygulanir. Akut enflamasyon durumunun
gerilemesine yardimci olur ve sonrasinda uygulanacak
olan cerrahi tedaviye kadar olan siire¢te zaman kazandirir.
Akalkiiloz kolesistit durumunda ise kesin tedavi yontemi

olup enfektif siire¢ gerilediginde cerrahiye gereksinim du-

yulmayabilir.®

Calismamizin amact AK tanisi ile PK uygulanan hastalar-
da, klinik bagvuru anindaki semptomlar ve laboratuvar
bulgulari ile islem sonrasi elde edilen verileri karsilastir-
mali olarak analiz ederek PK tedavisinin etkinligini ve kli-

nik sonuglarini gostermektir.

GEREC ve YONTEM
Bu ¢aligmaya Subat 2017 ile Kasim 2018 tarihleri arasinda
hastanemiz acil servisine bagvurarak AK 6n tanisi ile in-
terne edilen ve bu nedenle PK yapilmis olan 36 hasta dahil
edildi. Hastalara ait iglem 6ncesi ve sonrasindaki klinik ve
laboratuvar bulgulara, uygulanan PK islemine ait detayh
raporlara, hastalara ait mevcut komorbiditelere, islem 6n-
cesi ve sonrasini kapsayan klinik seyir kayitlarina retros-
pektif olarak ulagildi. Calismanin retrospektif natiirii ve
dosya taramasi seklinde olmasi nedeniyle hasta rizasindan
feragat edildi. Ayrica islemin hangi modalite esliginde ya-
pildigi (yalnizca USG veya USG ile birlikte skopi goriintii-
lemesi) ve islemin hangi yaklasimla uygulandig1 (transhe-

patik ya da transperitoneal) belirlendi.

Hastalarin basvuru esnasindaki radyolojik tetkiklerinden
(USG, BT, Manyetik Rezonans Kolanjiopankreatograf)
faydalanilarak AK ya da AAK olarak iki gruba ayrildi. PK
yapildig: bilinen hastalarin ilk bagvurusunda ve iglem son-
rasindaki laboratuvar ve klinik parametreleri incelendi.
Incelenen laboratuvar parametreleri normal kabul edilen

deger araliklari ile birlikte Tablo 1'de verilmistir.

Laboratuvar degerlerinde; islem oncesi olarak PK islemin-
den hemen 6nceki, islem sonras: olarak ise islemden en
az 72 saat sonraki degerler esas alindi. Beyaz kiire sayisi
ve CRP ile birlikte 2018 TKda da sistemik enflamasyon
bulgusu olarak kabul edilen ates 6l¢timleri de (sinir deger:

38.5°C) islem oncesi ve sonrasi olarak kaydedildi.?

Calismamizda; konjestif kalp yetmezligi (KKY), koroner
arter hastaligi (KAH), kronik bobrek yetmezligi (KBY),
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hipertansiyon (HT), kronik obstriiktif akciger hastalig
(KOAH), serebrovaskiiler hastalik (SVH), diabetes melli-
tus (DM), gegirilmis veya mevcut malignite, hipertiroidi/
hipotirodi ve demans gibi kronik sistemik hastaliklar ko-
morbidite olarak kabul edildi.

Tablo 1: Hastalarda incelenen laboratuvar parametreleri ve
normal araliklari

Laboratuvar Parametresi Normal Aralik
Karaciger Fonksiyon Testleri

AST 0-50 (U/L)
ALT 0-50 (U/L)

Kolestaz Enzimleri
ALP
GGT

30-120 (U/L)
0-55 (U/L)

Bilirubin Degerleri

Total Bilirubin 0-0.2 (mg/dL)

0.3-1.2 (mg/dL)

Direk Bilirubin

Sistemik Enflamasyon Bulgular1

CRP

0-5 (mg/dL)
4600-10200 (/uL)

Beyaz Kiire Sayis1

Hastalarin klinik seyirleri AK ile iliskili komplikasyonlar
ve PK iglemi sonrasinda gelisen komplikasyonlar agisin-
dan incelendi. Basvuru ya da yatig esnasinda yapilan rad-
yolojik incelemeler taranarak AK ile birlikte koledok tas:
(koledokolitiazis) bulunup bulunmadig: tespit edildi. Ay-
rica klinik seyirler incelenerek hastalarin hastanede yatis
stiresi, ayn1 yatis slireci igerisinde yogun bakim desteginin
gerekliligi degerlendirildi. PK isleminden sonraki siiregte
hastalarin klinik diizelme gosterip gostermedigini belir-
lemek icin 2018 TKdaki lokal ve sistemik enflamasyon
bulgularinin gerilemesi esas alindi. Sistemik enflamasyon
bulgularinin seyri i¢in kilavuzda belirtilen ates, 1okositoz
ve CRP degerlerine bakildi. Lokal enflamasyon bulgular:
ise kilavuzda Murphy pozitifligi ve sag tist kadranda agr1/
hassasiyet olarak belirtilmistir.> Ancak hastalarin tama-
minda muayene bulgularina ¢alimanin natiirii geregi
(retrospektif olmasi) ve hasta dosyalarindaki klinik se-
yirler iizerinden ulasilamadigindan, hastalardaki sempto-

matik gerileme kriteri olarak yalnizca hastalarin agrisinda

diizelme olup olmadigina bakildi. Hastalarda AK’nin sid-
detini belirlemede yine 2018 TK kullanildi. Bu kilavuza
gore hastaligin evresi evre 1 (hafif), evre 2 (orta) ve evre 3
(siddetli) olarak belirlendi.®

Islem cilt dezenfeksiyonu ve lokal anestezi uygulanmasini
takiben USG ya da USG ve skopi esliginde ger¢eklestiril-
mistir. Tim islemlerde seldinger yontemi ve hastalarin ¢o-
gunlugunda (36 hastanin 34’tinde) transhepatik yaklasim
kullanilmustir (Figiir 3).

Figiir 3: Sag iist kadran agris1 ile bagvuran 52 yasindaki

kadin hastaya USG esliginde, seldinger teknigi uygulanan
PK isleminin basamaklari. A: Akut kolesistitli hastada kese
boyun kesimindeki kalkiil ve kese duvarimda kalinlasma. B:
Transhepatik yaklasimla uygulanan perkiitan kolesistostomi
isleminde 18 G Chiba ignesi (beyaz ok) ile yeterli karaciger
parankimi gegilerek yapilan safra kesesi ponksiyonu. C: Chi-
ba icerisinden gonderilen kilavuz tel (beyaz ok). D: Kilavuz
tel iizerinden gonderilen kateterin pigtail yapildiktan sonra-

ki goriiniimii (beyaz ok).

Caligmamizda PK kateteri takilip taburcu edildikten sonra
hastalarda kateterin ne kadar siire kaldigs, kateter ¢ikaril-
diktan sonra hastaya kolesistektomi yapilip yapilmadig1 ve
kolesistektomi yapilmayan hastalarda AK’nin rekirrens
orani kaydedildi. Hastalarin takip siiresi ay olarak ortala-

ma 20.2+15.5, ortancasi 18 (minimum:1, maksimum:52)
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olarak bulunmugtur.

Istatistiksel analizler SPSS 15.0 (Statistical Package For So-
cial Sciences for Windows v.25.0, SPSS Inc. Chicago, IL,
Amerika Birlesik Devletleri) istatistik paket programinda
yapilmigtir. Tanimlayic istatistikler ortalama, ortanca,
yiizde dagilimi olarak sunulmustur. Istatistiksel analiz ola-
rak Pearson Ki-Kare, Fisher’in Kesin Testi, McNemar testi,
Student T testi, Eslestirilmis T testi kullanidmistir. Orta-
lamalar ‘ortalamaztstandart sapma’ seklinde sunulmustur.
Tiim analizlerde istatistiksel anlamlilik diizeyi p= 0.05 ola-

rak kabul edilmistir.

Caligma Sakarya Universitesi Tip Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulundan (No:
71522473/050.01.04/118) 02/07/2018 tarihinde onay ali-

narak hazirlanmistir.

BULGULAR
Aragtirma 36 hastanin katilimiyla yuritalmistir. Kati-
limcilarin yas ortalamasi 72+12.7 ve yas ortancasi 74.5
(min:43; maks:93)’tiir. Katilimcilarin 20%si erkek, 16’s1 ka-
dindir.

Hastalarin tamami AK tanist ile PK iglemi yapilan hasta-
lardir. Hastalarin hastane yatis stireleri ve kateterlerinin ta-
kal1 kalma stirelerinin dagilimi Tablo 2'de sunulmustur. 36
hastanin 34t tagh (kalkiiloz) kolesistit olup bu hastalarin
2Tine PK islemi sonrasinda cerrahi yapilmistir. Cerrahi
yapilan 21 hastanin 20’si laparoskopik yontemle, 1 kisi ise
acik cerrahi ile opere edilmistir. PK islemi sonrasi cerrahi
yapilmayan hastalarin higbirinde takip siiresinde AK re-

kiirrensi gorilmemistir.

Tablo 2: Hastalarin kateter takili kalma ve hastane yatis siireleri

Degiskenler Siire

G (Ortalama * Standart Sapma)
Kateter Kalma Siiresi (giin) 50.2 + 26.1
Hastane Yatig Stiresi (gtin) 75+52

Caligmamizda AST, ALT, ALP, GGT ve direkt bilirubin
degerlerinin yiiksek oldugu hasta sayisinda islem 6ncesi
ve sonrasinda istatistiksel olarak anlamli fark saptanma-
mustir. Total bilirubin degeri ve beyaz kiire sayist igin ise
islem Oncesi yiiksek olup islem sonrasinda degerleri nor-
male donen hasta sayisinda istatistiksel olarak anlaml fark

saptanmuistir (p<0.05) (Tablo 3a).

Tablo 3a: Perkiitan kolesistostomi iglemi dncesi ve sonrasi bazi
biyokimya parametreleri normal ve yiiksek olan hastalarin
kargilagtirmali dagilimi
islem Oncesi Laboratuar Islem SoBraVSI Illab.oratuvar
Degerlerinin Normal ve cgerlert
Yiiksek Olarak Hastalara Normal Yiiksek
& %%
Dagilum Say1 (Yiizde) Say1 (Yiizde)
Total Bilirubin
Normal (21) 21 (100.0) 0
Yiiksek (15) 8(53.3) 7 (46.7)
*p=0.008
Beyaz Kiire Sayisi
Normal (9) 8 (88.9) 1(11.1)
Yiiksek (27) 22 (81.5) 5(18.5)
*p=0.001
Satir yiizdesi verilmistir. *McNemar testi uygulanmistir. **
Niimerik degerler hasta sayisi olarak verilmistir

Biyokimya parametrelerinden AST ve GGT degerlerinin
islem Oncesi ve sonrasi degerleri arasinda istatistiksel ola-
rak anlamli fark saptanmamustir. Islem éncesi ve sonrasin-
da ortalama ALT degeri normal sinirlar igerisinde bulun-
mus olup islem sonrasinda ALT degerlerinde istatistiksel
olarak anlamli diigiis saptanmustir (p:0.041) (Tablo 3b).
Islem 6ncesi ve sonrasinda ortalama ALP ve CRP degerleri
normal sinirlarin tizerinde saptanmis olup islem sonra-
sinda bu degerlerde anlamli diisiis gozlenmistir (p<0.05)
(Tablo 3b). Beyaz kiire sayusi, total bilirubin ve direkt bi-
lirubin ortalama degerleri islem o6ncesi normal sinirin
tizerindeyken islem sonrasinda anlaml diigiis gostererek

normal sinirlara gelmistir (p<0.05) (Tablo 3b).
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Tablo 3b: Perkiitan kolesistostomi islemi 6ncesi ve sonrasi bazi
biyokimya parametrelerinin karsilagtirilmasi

Tablo 4: Hastalarda semptomatik diizelme goriilme durumu ile
kateter kalma siiresi arasindaki iligki

* Eslestirilmis T Testi uygulanmuistir.

Katater kalma siiresine etki edebilecek faktorlerin anali-
zinde, islem sonrasi semptomatik diizelme gosteren gru-
bun kateter kalma siiresinin semptomatik diizelme goriil-
meyen gruba gore istatistiksel olarak anlamli 6l¢tide daha
uzun oldugu bulunmugstur (p:0.027) (Tablo 4). Diger de-
giskenler (cinsiyet, bagvuruda komplike kolesistit varligi,
laboratuvar degerleri, yogun bakima alinma ya da kolesis-
tektomi gegirme durumu) ile kateter kalma siiresi arasinda

istatistiksel olarak anlamli iligki saptanmamustir.

Degiskenler Deger Degisken Kateter Kalma Siiresi
(Ortalama * Standart Sapma) (Ortalama + Standart Sapma)
ALT Semptomatik Diizelme Goriilme Durumu
Islem Oncesi ALT 38.7 +58.8 Diizelme Goriilenler (31) 54.0 +24.0
Islem Sonrast ALT 21.2 +£20.6 Diizelme Gériilmeyenler (5) 26.6 +28.7
ALP *Student T testi uygulanmuigtir.
Islem Oncesi ALP 201.5 +251.4
Islem Sonrast ALP 1398+ 1335 Caligmada hastalarin semptomatik diizelmesine etki ede-
“p=0.014 bilecek faktorler analiz edilmistir. Buna gore cinsiyet, akut
FRP . kolesistitin komplike ya da non-komplike olmas, hastalik
%lem Oncesi CRP 1593+ 1072 evresi ve komorbid hastalik sayisi ile semptomatik diizel-
Islem Sonrasi CRP 53.7 £ 42.6
—e— me arasinda istatistiksel olarak anlamli iligki saptanma-
Beyaz Kiire Sayist mistir.
Islem Oncesi Beyaz Kiire Sayis1 | 14126 + 5501
fslem Sonras: Beyaz Kiire Sayist | 8691 + 2781 Hastane yatis siiresine etki eden faktorlere bakildiginda,
*p=0.001 yalnizca cinsiyet ile hastane yatis siireleri arasinda ista-
Total Bilirubin tistiksel olarak anlamli iliski oldugu dikkati ¢ekmistir
Islem Oncesi Total Bilirubin 14+1.6 (p:0.031). Erkeklerin hastane yatis siirelerinin daha uzun
Islem Sonrast Total Bilirubin 0.7+0.5 oldugu goriilmektedir (Tablo 5).
*p=0.004
Direkt Bilirubin
Islem Oncesi Direkt Bilirubin | 0.6 + 1.0
Islem Sonrasi Direkt Bilirubin | 0.2 +0.2
*p=0.010
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Tablo 5: Hastane yatis siiresine etki edebilecek bazi degiskenlerin Tablo 6: Hastalarin yogun bakim ihtiyaci olugmasina etki edebi-
analizi lecek degiskenlerin karsilagtirilmasi
e T s e B i
— Degiskenler ogun Bakima Yogu‘n Bakima
Cinsiyet Girmeyenler Girenler
Erkek (20) 9.1+6.5 Say1 (Yiizde) Say1 (Yiizde)
Kadin (16) 55+1.8 Cinsiyet
*p=0.031 Erkek 17 (85.0) 3(15.0)
Bagvuruda Komplike Kolesistit Varlig Kadin 14 (87.59 2 (12.5)
Komplike Kolesistit (8) 11.7+8.3 *p=0.610
é(;t;]plike Olmayan Kolesistit 63434 Bagvuruda Komplike Kolesistit Varligi
omtieenars T 0 [ o
Islem Oncesi AST Komplike kolesistit 6 (75.0) 2(25.0)
Normal (30) 7.5+54 *p=0.305
Yiiksek (6) 7.5+4.7 Tokyo Kilavuzu Evresi
*p=0.989 Evre 1 9 (100.0) 0(-)
Islem Oncesi ALT Evre 2 22 (100.0) 0(-)
Normal (31) 7.8+55 Evre 3 0(-) 5(100.0)
Yiiksek (5) 54+23 u p=0.001
*p=0.340 Cerrahi Olma Durumu
Islem Oncesi GGT Cerrahiye Gidenler 18 (85.7) 3(14.3)
Normal (17) 6.1+2.8 Cerrahi Yapilmayanlar 13 (86.7) 2(13.3)
Yiiksek (19) 8.7+6.6 *p=0.990
*p=0.138 Islem Oncesi ALP
Islem Oncesi ALP Normal 17 (89.5) 2 (10.5)
Normal (19) 6.0+2.7 Yitksek 14 (82.4) 3(17.6)
Yiiksek (17) 9.1+6.8 *p=0.650
*p=0.095 Islem Oncesi Beyaz Kiire Sayst
Islem Oncesi Beyaz Kiire Sayist Normal 7(77.8) 2(22.2)
Normal (9) 9.7+83 Yiiksek 24 (88.9) 3(11.1)
Yitksek (27) 6.7 +3.7 *p=0.581
*p=0.325 Islem Oncesi Total Bilirubin
*Student T testi uygulanmigtir Normal 20 (95.2) 1(4.8)
Yiiksek 11 (73.3) 4(26.7)
Hastalarda yogun bakim ihtiyaci olusmasina etki edebi- “p=0.138
lecek degiskenler incelendiginde; hastalarin TK evresi ile Komorbid Hastalik Sayist
yogun bakim ihtiyaci arasinda istatistiksel olarak anlamli F‘n fazla 1 hastalik 16 (88.9) 2 (L)
iliski oldugu gortilmiistiir (p:0.001). Yogun bakimda teda- Iki komorbid hastalik 8 (88.9) 1Ly
3 ve tizeri komorbid
vi gosteren tiim hastalar evre 3’tiir (Tablo 6). hastalik 7(77.8) 2(222)
u p=0.706

Satir yiizdesi verilmistir. *Fisherin kesin testi uygulanmuistir. p:
Pearson Ki-kare testi uygulanmistir.
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Ayrica yogun bakima alinan hastalarin yas ortalamasi
almmayanlara gore anlamli derecede yiiksektir (p:0.033)
(Tablo 7).

Tablo 7: Yogun bakima alinma durumuna hastalarin yaginin
etkisi

Yas

Degigken (Ortalama * Standart Sapma)

Yogun Bakima Alinma Durumu

Almmamus (31) 70.1 +12.6
Alinmis (5) 83.2+6.7
*p=0.033

*Student-T testi uygulanmustir.

Caligmada PK islemi sonrasinda hastalarin cerrahiye git-
me durumunu etkileyen faktérler incelenmistir. Bu fak-
torler arasinda yalnizca yas ile cerrahiye gitme durumu
arasinda istatistiksel olarak anlamli iligki saptanmustir
(p:0.005). Cerrahi yapilmayan hastalarin yas ortalamasi
daha ytiksektir (Tablo 8).

Tablo 8: Cerrahi olma durumuna hastalarin yaginin etkisi

Yas

Degigken (Ortalama * Standart Sapma)

Cerrahi Olma Durumu

Cerrahiye Gidenler (21) 67.1+12.4

Cerrahi Yapilmayanlar (15) 78.8 £10.1

*p=0.005

*Student-T testi uygulanmugtir.
TARTISMA

AK tanili hastalarda PK islemi; cerrahi i¢in yiiksek risk
bulunuyorsa kesin tedavi yontemi iken daha sonra cerrahi
planlanan hastalarda ise cerrahiye kadar koprii tedavidir.9
PK islemi genel olarak cerrahi agidan yiiksek risk tagiyan
hastalarda endikedir.”” Caligmamizda AK tanist ile PK
uygulanan hastalarin islem sonrasi cerrahiye gitme ora-
n1 %58.3 (21/36) diir. Bu oran J. Bundy ve arkadaslarinin
324 hastayla yaptig1 ¢alismada %29.6, Joseph ve arkadas-
larmin ¢aliymasinda %25.5, Diamond ve arkadaslarinin
yaptig1 ¢aliymada ise %16.4 seklindedir.11 Dolayisiyla

calismamizda hastalarda cerrahiye gitme oraninin litera-

tiirle kiyaslandiginda daha ytiksek oldugu goriilmektedir.
Ote yandan literatiirdeki ¢aligmalar hastalarin cerrahiye
gitmesi agisindan geng yasin prediktif bir faktor oldugunu
isaret etmektedir.12-14 Bu durum ¢alismamizdaki hasta-
larin yas ortalamasinin (72) bahsedilen 3 ¢alismaya oranla
dusiik olabilecegini distindiirse de diger ¢aligmalardaki
yas ortalamasinin (sirasiyla 67; 66; 65.9) daha diistik oldu-
gu goruldi. Cooper ve arkadaglarinin yaptigr caligmada,
PK islemi sonrasinda hastalarin cerrahiye gitmesi agisin-
dan literatiirde bilinen tek anlamli prediktif faktor geng
yas olarak bildirilmistir.12 Pang ve arkadaslarinin yaptig
calismada ise hastalarin cerrahiye gitmesi agisindan pre-
diktif faktorler incelenmis; geng yas, kisa siireli hastane
yatist ve yatist sirasinda yogun bakim ihtiyacinin olmasi
gibi durumlarda cerrahiye gitme ihtimalinin arttiy; ileri
yas ve respiratuvar komorbidite varliginda ise azaldig gos-
terilmistir .13 PK uygulanip cerrahiye giden ve gitmeyen
hastalar1 karsilastiran giincel bir ¢aligmada ise cerrahi ya-
pilmayan gruptaki hastalarda daha ileri yas, daha fazla ko-
morbidite, daha yitksek Tokyo evresi ve karaciger fonksi-
yon testleri saptanmistir.14 Calismamizda PK sonrasinda
hastalarin cerrahiye gitmesi agisindan prediktif faktorler
incelenmis olup diger 3 ¢alisma ile benzer sekilde PK son-
rasinda cerrahiye gitmeyen hastalarin yas ortalamasinin

daha yiiksek oldugu goriilmiistiir.

PK sonrasinda evre 2 hastalarda elektif, evre 3 hastalarda
erken donem ya da elektif cerrahi yapilmakta ve laparos-
kopik cerrahi acik teknige oranla daha yaygin olarak kul-
lanilmaktadir.>® Pang ve arkadaslarinin yaptig1 calismada
PK uygulanan 71 hastada cerrahiye giden hasta sayisinin
32 (%45.1) olup bunlarin 21'i (21/32) laparoskopik 11’i
(11/32) agik cerrahi gecirmistir. Bu ¢alismada, ayrica cer-
rahiye giden tiim hastalarin 6sma (6/32) ilk basvuruda
erken dénem cerrahi yapilirken kalan 26 hastaya (26/32)
elektif cerrahi yapilmistir.”® Bizim ¢aligmamizda ise cerra-
hiye giden hastalarin 19’unda (19/21) elektif cerrahi plan-
lanirken yalnizca bagvuru aninda SK perforasyonu nede-
niyle perikolesistik apse (8 cm ve 7 cm ¢aplarinda) bulunan

2 (2/21) hastaya yatisi sirasinda cerrahi (yine laparoskopik
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teknikle) uygulanmistir. Dolayisiyla hastalarimizda hem
laparoskopik hem de elektif cerrahi oraninin Pang ve ar-
kadaslarinin yaptig1 ¢alismaya oranla daha yiiksek oldugu
gorilmektedir. Bizim c¢alismamizdaki hastalarin cerrahi
oykiileri incelendiginde yalnizca 1 hastamiza acik cerrahi
uygulandigr gortilmiistiir. Bu hasta ilk bagvuru aninda SK
tiimorii On tanist ile operasyona alinmis, frozen biyopsi so-
nucu malignite ile uyumlu gelmeyince operasyon sonlan-
dirilarak hasta PK islemi i¢in tarafimiza yonlendirilmistir.
Hastaya PK kateteri takildiktan 45 giin sonra agik cerrahi
uygulanmigtir. Cerrahi sonrasinda hastanin patoloji sonu-

cu yine malignite ile uyumlu gelmemistir.

PK, 2018 TK’ya gore evre 2 ve 3 hastalar i¢in endikedir.
Evre 1 hastalarda cerrahi agisindan yiiksek riskli degilse
PK endikasyonu bulunmamaktadir.® Calismamizda evre 1
olup PK uygulanan hasta sayimiz 9 (%25)dur. Bu hastala-
rin biyiik kismi (6/9) ASA-3 sinifinda (American Society
of Anaesthesiologists Classification) sebebiyle cerrahi ya-
pilamadig i¢in PK uygulanan hastalardan olusmaktadir.
Evre 1 olan diger 3 hastadan; 1 hastaya herpes enfeksiyonu
nedeniyle cerrahi yapilamamus, diger 2 hastaya ise cerrahi
kliniginin karari ile PK uygulanmistir. Hastalarimizin 22
tanesinde (%61.1) evre 2 AK bulunmaktadir. Evre 2 hasta-
larin 7si (7/22) 18.000/mm3 iistii 16kosit, kalanlar ise diger
kriterler sebebiyle bu evrede degerlendirilmistir. Caligma-
mizda hastalarin TK’ya gore evresi ile yogun bakim ihtiya-
c1 arasinda istatistiksel olarak anlaml fark saptanmis olup
yogun bakimda tedavi géren tiim hastalar evre 3’tiir. Ayni
zamanda yogun bakim ihtiyaci olan hastalarin yas ortala-

mast olmayanlara gore yitksek bulunmugtur.

PK islemiicin hastalarimizin cogunlugunda (34/36; %94.4)
transhepatik yaklagim secilmis olup yalnizca 2 hastada ka-
teter transperitoneal yaklagim ile takilmistir. Bu hastalarda
ise birinde uygun giris yolu bulunamamasi, diger hastada
ise giris yolu tizerinde 8 cm ¢apinda apse olmasi nedeniyle
transhepatik yol secilememistir. Transperitoneal yol segi-
len her 2 hastada da PK islemiyle iliskili komplikasyon g6-

rilmemistir. Literatiirde de transhepatik yaklasimin daha

sik olarak kullanildig: goriilmektedir.”® Sanjay ve arkadas-
lar1 ise safra kesesinin belirgin distandii oldugu, batin du-
vari ile iligkili hale geldigi ya da transhepatik yaklagimin
zor oldugu durumlarda transperitoneal yaklagimin kulla-
nilmasi gerektigini 6nermislerdir.'d Horn ve arkadaslarinin
yaptig1 calismada transhepatik yaklasimda AK rekiirrensi-
nin diger yaklagima oranla daha diisiik oldugu saptanmis
olup, bu iki teknik arasinda komplikasyon agisindan fark
oldugu ilk defa bu ¢aligmada bildirilmistir."”® Calismamiz-
da uyguladigimiz PK isleminde ¢ogunlukla (36 hastanin
34’11) transhepatik yaklagim ile yeterli karaciger parankimi
gecilerek safra kesesine ulasilmis ve safra kesesinin kara-
cigere yapisik yliziinden safra kesesi liimenine ponksiyon
yapilmistir. PK islemi i¢in ¢ogunlukla transhepatik yak-
lagim1 se¢memizin hastalarda rekiirrens goriilmemesine,
kateterin ¢ikartilmasi sonrasi safra fistiili izlenmemesine
ve hastalarin klinik diizelmesine katkis1 oldugunu diisiin-

mekteyiz.

PK islemi sonrasinda kateterin goriintiileme ile kese liime-
ninde oldugunun gosterilmesi islemin teknik olarak baga-
rili oldugunu gosterir. Literatiirde bu oranin %90’1n tize-
rinde oldugu belirtilmistir'” SK limeninin kii¢itk olmasi,
kalinlasmis SK duvari ve porselen SK durumunda islemin
teknik basarisi diigmektedir.’” Caligmamizda PK islemi
sirasinda Chiba igne ile safra kesesinden 6rnek alinmig;
islem sonrasinda USG ile kontrol goriintiileme yapilmisg
ve kateter yerlestirildikten sonra drenaj kontrol edilmis-
tir. Bunlarin sonucunda kateterin kese liimeninde olup
olmadig: islem raporunda belirtilmistir. Buna gore tiim
hastalarimizda islem sonrasinda kateterin SK limeninde
oldugu belirtilmis olup teknik bagarimiz %100 olarak sap-

tanmugtir.

Hastalara uygulanan PK islemi sonras1 hasta yonetiminde;
yapilmasi planlanan cerrahinin zamanlamasi ya da kate-
terin kalma stiresi ile ilgili yiiksek kalitede bilimsel kanit
sunan randomize klinik ¢aligma bulunmamaktadir.’® PK
kateteri takildiktan sonra cerrahiye erken donem ve geg

donem giden hastalar1 karsilastiran birkag literatir bu-
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lunmaktadir. Bu literatiirlerden birka¢inda erken dénem
cerrahi uygulanan hastalarda kanama orani ve hastanede
kalma siiresinin uzun oldugu gésterilmistir.'*** Diger bir
literatiirde ise erken ve ge¢ donem cerrahiye giden hastalar
arasinda komplikasyon, cerrahi tiirii (agik ya da laparos-
kopik), hastanede kalma siiresi ve laparoskopik cerrahiden
acik cerrahiye donme oranlarr arasinda anlamli fark bu-
lunmamustir.?® Ancak tiim bu literatiirlerde hastalar: erken
ve ge¢ donem olarak ayiran siire farklilik gostermektedir.
Inoue ve arkadaglarinin yaptig: retrospektif calismada PK
islemi ile cerrahi arasinda gegen siire icin cut-off deger
216 saat olarak bulunmus, bu siireden daha 6nce cerrahi-
ye giden hastalarda komplikasyon oraninin ve cerrahinin
teknik zorlugunun daha yiiksek oldugu saptanmistir.!
Calismamizdaki hasta grubumuzda kateter kalma stiresi
ortalama 50 giin olarak bulunmustur. Bu siire J. Bundy ve
arkadaslarinin ¢aliymasinda 89 giin, Tullius ve arkadasla-
rinin ¢alismasinda ise 64 giin seklindedir. J. Bundy ve ar-
kadaslari, diger literatiire kiyasla daha uzun kateter kalma
stirelerini kliniklerinde kolesistoskopi esliginde tas eks-
traksiyonu (kolesistolitotomi) uygulama sikliginin daha
fazla olmasina baglamislardir. Caligmada kolesistolitotomi
isleminin ilk basta biiyiik boyutlu kateter uygulamasini
gerektirdigi ve islem sonrasi safra kagagini 6nlemek icin
ayni trakta daha kiigiik capli ardisik kateterler yerlestiril-
mesinin kateter kalma siiresini uzattigini belirtmislerdir."!
Bizim c¢aligmamizda literatiirdeki diger 2 ¢alismaya gore
kateter kalma stiresinin kisa olmasi; merkezimizde kole-
sistolitotomi uygulanmamasi ve hastalarimizda cerrahiye
gitme oranlarinin literatiire gore yiiksek olmast ile bagdas-
tirilabilir. Ayrica ¢aliymamizda, kateter kalma siiresi semp-
tomatik diizelme gosteren hastalarda daha uzun bulun-
mustur. Bunun sebebinin semptomatik diizelme olmayan
hastalarin, hastane yatisi sirasinda cerrahiye gitmesi ve ka-
teterin cerrahi sirasinda ¢ekilmesi oldugu diistintilmstiir.
Cerrahiye gitmeyen hastalarda PK kateterinin ¢ikarilma-
s1 komplikasyonlara neden olabilmektedir. Safra kacag:
olmast durumunda safra peritoniti ve sepsis gelisebilir.
Dolayistyla safra kagagini 6nlemek icin PK kateterinin

trakt maturasyonu gerceklestikten sonra ¢ikarilmas: kritik

oneme sahiptir. Trakt maturasyonu i¢in gereken minimum
stire transhepatik yaklagim i¢in 2 hafta, transperitoneal
yaklasim i¢in 3 hafta olarak belirtilmektedir.** Ayrica kont-
rolsiiz diyabet, uzun dénem steroid tedavisi, malniitrisyon,
asit varlig1 veya trakt enfeksiyonu gibi durumlarda trakt
matiirasyonu gecikecegi i¢in PK kateterinin daha uzun
stire kalmas! tavsiye edilmektedir.® Calismamizda PK ka-
teteri 2 haftadan 6nce gekilen 2 hasta bulunmakta olup bu
iki hastanin da kateteri cerrahi sirasinda ¢ekilmistir. Bu
hastalar komplike AK (perfore SK) ile bagvurmus olup PK
islemi sonrasinda semptomatik diizelme gostermedikleri

i¢in cerrahiye alinmiglardur.

PK Kkateterinin islem sonrasinda erken dénem (ilk 7 giin)
veya ge¢ donemde (7 giinden sonra) ¢ekilmesinin etkileri-
ni karsilastiran bir ¢caligmada erken donem gekilen hasta
grubunda komplikasyon oraninin yiiksek olmadig1 ancak

rekiirrensin yiiksek oldugu gosterilmistir.'

PK islemi sonrasinda gelisen komplikasyonlar minor (kate-
terin yerinden ¢ikmasi, minér kanama, pnomotoraks, apse
gelisimi, barsak perforasyonu ve safra kacaklar1) ve major
(islemle iligkili mortalite, sepsis ve transfiizyon gerektiren
kanama) olarak 2 sinifa ayrilirken, minér komplikasyonlar
daha sik goriilmektedir.** Literatiirlerde bildirilen minér
komplikasyon yiizdeleri sirasi ile 2.5; 4.7; 1.7 ve 0.9 sek-
lindedir.>*?"!* Cooper ve arkadaslarinin yaptig1 caligmada
ise 30 hastanin 16’sinda (%53) komplikasyon bildirilmis
olup komplikasyonlarinin ¢ogu kateterin safra kesesinden
¢ikmasi seklindedir.'> Winbladh ve arkadaslarinin yaptig
sistematik derlemede toplam 35 ¢aligmada kateterin yerin-
den ¢ikma orani %8.57 olarak belirlenmistir. Yine bu der-
lemede toplam 44 ¢alismanin verilerine gore %6.>* hastada
en az bir komplikasyon bildirilmis, ancak bildirilen komp-
likasyon tiirleri ve oranlarinda ¢aligmalar arasinda biiyitk
farkliliklar oldugu da vurgulanmustir.”® PK islemiyle iliskili
morbidite oraninin literatiirde %8 ile %44 arasinda degi-
siklik gosterdigi ve bunlarin ¢ogunlukla kateter malpo-
zisyonu, kateter ¢ikmasi, intrakolesistik hemoraji ve daha

nadiren safra kacag ile sonuglanan safra yolu hasarindan
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kaynaklandig1 belirtilmistir.'* Pang ve arkadaslarinin 71
hasta ile yaptig1 retrospektif caliymada PK uygulanan 29
hastada mortalite belirtilmistir."”® Bizim ¢alismamizda PX
ile iligkili mortalite ve maj6r komplikasyon goriilmemistir.
Yalnizca bir hastamizda (%2.8) minor komplikasyon ola-
rak kontrol USG incelemesinde subkapsiiler yerlesimli 8
cm ¢apl bilioma saptanmistir. Hastanin biliomasi klinigi-
mizde drenaj kateteri ile tedavi edilmis olup bu hastanin

takip siiresi 40 aydir.

AK’nin kesin tedavisi etiyolojisine bagli olarak degisir.
AAK i¢in ¢ogu gorts PK islemi sonrasinda rekiirrensin
nadir oldugu ve PK sonrasinda cerrahinin gerekli olma-
dig1 seklindedir. Akut tagh kolesistit icin ise Tokyo kila-
vuzlar1 medikal tedavi ve PK iglemi sonrasinda rekiirrens

oranlarini azalttif icin cerrahiyi onermektedir.'>®

Calismamizda PK kateteri takilan hastalarda rekiirrense
rastlanmadi. Cooper ve arkadaglar1 PK kateteri ile taburcu
edilen 24 hastanin 5’inde (%21) rekiirrens oldugunu be-
lirtmislerdir. Ayrica bu caligmada literatiirdeki rekiirrens
%4-41 araliginda bildirilmistir."? Pang ve arkadaslariin 71
hasta ile yaptig1 retrospektif calismada median 62 giinliik
takipte 7 hastada (%11.9) rekiirrens izlendigi belirtilmis-
tir. Bu ¢caligmada rekiirrens i¢in prediktif faktor olarak tani
anindaki serum ALP yiiksekligi gosterilmistir.”® Horn ve
arkadaglar1 ise PK kateteri tizerinden antegrad kolanjiog-
rafi yapilan hastalarda duodenuma kontrast gegisi olan
hastalarda gegis olmayan gruba gore rekiirrens oraninin
daha diisiik oldugunu gostermislerdir.”® Ayrica bazi yayin-
larda PK kateteri cekilen hastalarda, kolelitiazisin takipte
rekiirrense yol agtig1 gosterilmis olup tek bagina PK isle-
minin bu hastalarda tedavi edici olmayabilecegi vurgulan-

mustir.’

PK potansiyel olarak cerrahi aday1 olan hastalarda cerra-
hiye kadar AK ataginin iyilesmesi siirecinde koprii tedavi
veya cerrahi uygulanamayacak hastalarda kesin tedavi-
dir."” Hasbahgeci ve arkadaslar1 cerrahiye gidebilecek olan

hastalarda PK kateterini cerrahi zamanina kadar yerinde

birakip cerrahi sirasinda ¢ikarmanin rekiirrensi 6nlemede
etkili olabilecegini belirtmiglerdir. Yaptiklar: caligmada PK
sonrasinda elektif kolesistektomi geciren ve kateterleri cer-
rahi sirasinda ¢ekilen hastalarda rekiirrens olmadigini gos-
termislerdir.*® Bizim ¢aligmamizda kolesistektomiye giden
hastalarin tamaminda kateter cerrahi sirasinda ¢ekilmis ve

bu ¢aligma ile benzer sekilde rekiirrens goriilmemistir.

SIR (Society of Interventional Radiology) kalite gelistirme
kilavuzunda PK isleminin klinik bagaris1 agrinin gerileme-
si; ates, beyaz kiire ve CRP’nin normal degerlere dénmesi
seklinde belirtilmistir.”” Winbladh ve arkadaglarinin yap-
t1g1 sistematik literatiir taramasinda PK isleminin klinik
basaris1 %85.6 olarak gosterilmistir.?® Ayrica PK islemi-
nin yapilmast ile klinik diizelme arasindaki ortalama za-
man 3 giin olarak belirtilmistir."” Caligmamizda PK islemi
sonrasinda 31 hastamizda (%86.1) semptomatik diizelme
oldugu gorilmiis olup bizim ¢alismamiz da Winbladh ve
arkadaslarinin ¢alismasi ile benzerlik gostermektedir. Ta-
kipte semptomatik diizelme gostermeyen 5 hastadan 4’t
cerrahiye giderken, 1 hasta miikerrer bagvurularinda agri
ve l6kositozun devam etmesi tizerine destek tedavisiyle ta-
kip edilmis ve sonrasinda klinik diizelme kriterlerini kar-
silayinca kateteri ¢ekilmistir. Hastalarimizda kateter kalma
stiresi semptomatik diizelme gozlenmeyen grupta diizelme

gosteren gruba gore daha kisa olarak bulunmustur.

Literatiirde PK uygulanan hastalarda basvuru anindaki
karaciger fonksiyon testleri ve total bilirubin seviyesi yiik-
sekliginin klinik sonuglara etkisini aragtiran birkag yayin
bulunmaktadir. Joseph ve arkadaglart bu degerlerdeki
yuksekligin koti klinik sonucu isaret ettigini belirtirken,
Sosna ve arkadaglar1 bu degerler ile klinik sonug arasin-
da anlaml iliski bulamamiglardir.*»* Kaya ve arkadaglar
basvuru aninda ortalama beyaz kiire sayisin1 15686/mm3,
CRP degerini 97 mg/dl olarak bulmuslar, ancak AK rekiir-
rensi ile bagvuru anindaki degerler arasinda anlaml iligki
gozlemlememislerdir.*> Caligmamizda hastalarin bagvuru
anindaki laboratuvar degerlerinin; kateter kalma siiresi,

hastane yatis siiresi, yatis siiresince yogun bakim ihtiyaci
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ve hastanin cerrahiye gitme durumu gibi degiskenler iize-
rine etkisini arastirildi. Ancak laboratuvar degerleri ile bu

degiskenler arasinda anlamli iliski gosterilemedi.

PK igleminin laboratuvar parametrelerine etkisini arasti-
ran kisith miktarda literatiir bulunmaktadir. Viste ve arka-
daslarinin ¢alismasinda CRP degerlerine PK islemi 6ncesi,
2. glin ve 4. giin bakilmig; degerler sirasi ile ortalama 263,
124 ve 48 bulunmus olup CRP degerinde belirgin azalma
oldugu belirtilmistir.® Yildirim ve arkadaslar1 PK islemi
oncesi ve islemden 72 saat sonrasindaki beyaz kiire sayisi-
n1 karsilagtirmig; beyaz kiire sayisinin hastalarin %73’tinde
bagvuru aninda yiiksek, 72. Saatte ise %86’sinda normal ol-
dugunu gostermislerdir. Caligmada beyaz kiire sayisi islem
sonrasinda yiiksek kalan hastalarin ¢cogunlugunda periko-
lesistik apse (komplike kolesistit) oldugu saptanmuistir.*
Noh ve arkadaglarinin AAK tanili 271 hasta ile yaptig
calismada islemden sonraki 4. giinde beyaz kiire sayisinin
ortalama 13.200den 9900e, CRP degerinin ise ortalama
13.8den 10.2’ye geriledigi belirtilmistir.* Calismamizda,
hastalarin ortalama beyaz kiire sayilar1 ve CRP degerleri
islem 6ncesinde sirastyla 14126 (+ 5501) ve 159.3 (+ 107.2)
iken; islem sonrasinda beyaz kiire sayilar1 normale don-
mis (8691 + 2781), CRP degerleri ise 53.7’ye (+ 42.6) diis-
miistiir (Tablo 3b). PK islemi sonrasi beyaz kiire sayilar1 ve
CRP degerlerinde istatistiksel olarak anlamli diigtis oldugu
saptanmis olup ¢alismamizdaki bulgular literatiir bulgu-
lar1 ile paralellik gostermektedir. Ayrica beyaz kiire sayisi
yliksek olan hasta sayisinda islem 6ncesine gore (22 hasta,
%81.5) islem sonrasinda (5 hasta, %18.5) anlamh diists
saptanmigtir (Tablo 3a). PK islemi 6ncesinde hastalarimi-
zin 6 tanesinde (%16.7) ates izlenirken islem sonrasinda
hi¢bir hastada ates gozlenmemistir. Caliymamizda PK'nin
karaciger fonksiyon testleri ve kolestaz enzimleri tizerine
etkisi de arastirilmistir. ALT, ALP, total ve direkt bilirubin
degerlerinde islem sonrasinda anlamli diisiis oldugu gos-
terilmistir. Ortalama degerlerinde islem sonrasinda diisiis
oldugu saptanan bu parametrelerden ALT islem 6ncesin-
de ve sonrasinda normal sinirlarda; ALP islem oncesi ve

sonrasinda normalden yiiksek; total ve direkt bilirubin

ise islem 6ncesi normalden yiiksek iken islem sonrasinda

normal sinirlarda izlenmistir (Tablo 3b).

Caligmanin sinirhiliklar: asagida siralanmustir:

o PK islemi sonrasinda bazi hastalarin fizik muayene
bulgularina hasta dosyalarindan ulagilamamistir. Bu
nedenle semptomatik diizelme hastalarin klinik seyir-
lerinde “hastanin agrisinda diizelme/gerileme” sek-
linde not edildiginden klinik diizelme kriteri olarak
yalnizca karin agrisindaki gerileme kabul edilmistir.

o Sadece 22 hastada islem oncesi ve sonrasinda CRP

degerlerine ulasilabilmistir.

SONUC
PK isleminin AK tedavisindeki yeri ve klinik sonuglarini
aragtiran ¢alismamizda; islemin teknik basaris1 %100 ola-
rak saptandi ve ayrica hastalarda takip siiresinde rekiirrens
gozlenmedi. Hastalarimizda PK kateterinin kalma stiresi-
nin, literatiirdeki birka¢ yayn ile karsilastirildiginda daha
kisa oldugu goriildii. Bu durumun galismamizda PK iglemi
sonrasi cerrahiye giden hasta oraninin literatiire gore yiik-
sek olmast ile iliskili olabilecegi g6z 6niinde bulunduruldu.
Ayrica daha geng hastalarin cerrahiye gitme oraninin li-
teratiirle paralellik gosterecek sekilde daha yiiksek oldugu
gortldi. Caliymamizda ayrica PK kateterinin kalma stire-
sinin semptomatik diizelme gostermeyen grupta daha kisa
oldugu goriildi. Semptomatik diizelme gostermeyen hasta
grubunun ¢ogunlugunda cerrahiye gidilmesi ve kateterin
cerrahi sirasinda ¢ekilmesinin buna sebep olabilecegi dii-
stniildii. Ancak hem kateter kalma siiresi hem de bu iki
degisken arasindaki iligkiyi arastiran az sayida literatiire
rastlandigindan bu konuda daha fazla ¢alismaya ihtiyag
vardir. Hastalarin laboratuvar degerleri; bu degerlerin
yiiksek/normal olusu ve yiiksek/normal oldugu hasta sayi-
lar1 agisindan, islem 6ncesi ve sonrasi olarak karsilagtirila-
rak sonuglar ortaya konuldu. PK isleminin laboratuvar de-
gerleri tizerine etkisini arastiran kisith miktarda literatiir
bulundugundan ortaya konulan sonuglarin desteklenmesi

acisindan daha fazla ¢alismaya ihtiyag vardir.
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Eriskin kraniofarengiomalarin bilgisayarli tomografi (BT) ve manyetik rezonans goriintiileme (MRG) bulgular: tizerinden, radyolojik 6zelliklerini ortaya koymak ve sellar
— parasellar lezyonlardan ayirici tanisina katkida bulunmak amaglanmugtir.

2005 — 2022 yillar1 arasinda, histopatolojik agidan “kraniofarengioma” tanis1 dogrulanmus, eriskin hastalar merkezimiz veri tabani tizerinden retrospektif olarak taranmus-
tir. Gériintilleme analizinde tiimor boyutu, sekli, kalsifikasyon varlig: ve tipi, topografik ve morfolojik (kistik-solid) 6zellikleri, kistik ve solid komponentlerin radyolojik
karakteristikleri ve olasi hidrosefali varhg: degerlendirilmistir.

2005 ve 2022 yillar1 arasinda, galiyma kriterlerine uyan 12 olgu tespit edilmis olup, ¢alisma grubunda erkek dominansisi (2/1) izlenmistir. Goriintiileme analizinde, kra-
niofarengioma lezyonlarinin siklikla lobiile kontiirlii oldugu (%75) ve yiiksek oranda kalsifikasyon gosterdigi (%63.6) tespit edilmistir. Lezyonlarin topografik degerlen-
dirilmesinde en sik yerlesimin sellar-suprasellar psédo 3V tip (%41.7) oldugu saptanmustir. Calisma grubundaki olgularin tamaminda kistik komponent tespit edilmis
olup; lezyonlarm kistik komponenti MRG incelemelerinde T1AGde siklikla izointens (%41.7), T2AGde ise olgularin 6nemli bir kisminda (%91.7) hiperintens sinyal
ozelligi gosterirken, lezyonlarin solid komponenti T1IAGde agirlikli olarak izo-hafif hipointens (%91.7), T2AGde ise siklikla izo-hafif hiperintens (%66.6) olarak izlen-
mistir. Post-kontrast serilerin degerlendirilmesinde tiim olgularda (%100) kontrast tutulumu saptanmustir. Lezyonlarin solid komponentlerinde en sik retikiiler paternde
kontrastlanma izlenirken (%55.6), kistik komponentlerde kapsiiler kontrastlanmanin siklikla (%72.7) ince diizgiin, lineer rim tarzinda oldugu dikkati gekmistir. Ayrica
kraniofarengioma lezyonlarina, olgularin %16.7’sinde nonkomminikan hidrosefalinin eslik ettigi tespit edilmistir.

Eriskin kraniofarengiomalarin radyolojik 6zellikleri lezyonun natiiriine gore degiskenlik gosterebilmektedir. Kalsifikasyon varligs, sellar — parasellar lezyonlar arasinda
kraniofarengiomay1 6ne ¢ikaran degerli bir radyolojik bulgudur.

Kraniofarengioma; Rathke posu tiimérii; Bilgisayarl tomografi; Manyetik rezonans goriintiileme; Néroradyoloji.
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To reveal the radiological features of craniopharyngioma in adults by computed tomography (CT) and magnetic resonance imaging (MRI) findings and to contribute to the
differential diagnosis of sellar - parasellar lesions.

"o

From 2005 to 2022, adult patients who had histopathologically confirmed "craniopharyngi were enrolled from the institutional database retrospectively. In the
imaging analysis, tumor size, shape, presence, and type of calcification, topographic and morphological (cystic-solid) features, radiological characteristics of cystic and solid
components, and possible hydrocephalus were evaluated.

Between 2005 and 2022, twelve patients who had male dominance (2/1), met the study criteria. In the imaging analysis, craniopharyngi had frequently lobulated contours

(75%) and showed a high rate of calcification (63.6%). The most common localization was the sellar-suprasellar pseudo 3V type (41.7%) in the topographic evaluation. In the

MRI examinations, the cystic component of the lesions, which was detected in all the cases in the study group, was frequently isointense (41.6%) on T1W-images and hyperintense

(91.7%) on T2W-images; while the solid component of the lesions was pred. ly iso-slightly hypoi (83.3%) on T1W-images and iso-slightly hyperintense (66.6%) on

T2W-images. Contrast enhancement was detected in all cases (100%). Reticular enhancement was the most common (55.6%) enhancement pattern in the solid components;

while capsular enhancement in cystic components was frequently (72.7%) in the form of a thin, smooth, linear rim enhancement. Besides, non-communicating hydrocephalus
ied iopharyngi in 16.7% of the cases.

ac

1p cr

The radiological features of craniopharyngioma in adults may vary according to the nature of the lesion. The presence of calcification is a valuable radiological finding that
highlights craniopharyngioma among sellar - parasellar lesions.

Craniopharyngioma, Adult; Rathke Pouch Tumor; Computed tomography; Magnetic resonance imaging, Neuroradiology.
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GIRiS
Kraniofarengiomalar, nadir goriilen, yavas biiyiiyen, Rath-
ke kleft epitelinden koken alan, benign natiirla, WHO gra-
de 1 timorlerdir." Sellar, ya da suprasellar yerlesim goste-
rirler. Bu tiimorler, hipotalamus-hipofiz aksinin herhangi
bir yerinden kaynaklanabilse de en sik infindibulum ve/
veya tuber sinereumu igerisine alan 3. ventrikiil tabanin-

dan koken almaktadir.?

Kraniofarengiomalar ile iligkili semptomlar arasinda bas
agris1 gibi nonspesifik bulgular yani sira, gorme defektleri,
endokrinopatiler ve kognitif bozukluklar yer almaktadir.®
Sellar ve parasellar bolge, bir dizi neoplastik, enfeksiyoz,
inflamatuar, gelisimsel ve vaskiiler patolojilerin ortaya ¢i1-
kabilecegi anatomik olarak karmagik bir alandir. Bu lez-
yonlarm ¢ogu hipofiz adenomlarimin klinik, endokrino-
lojik ve radyolojik goériiniimlerini taklit edebildiginden,
farkli etiyolojiler arasinda ayrim yapmak her zaman kolay

olmayabilir.*®

Yitksek yumusak doku ¢oziiniirligii nedeniyle manyetik
rezonans goriintiileme (MRG) lezyonun lokalizasyonu ve
yayginlig1 hakkinda ayrintili bilgi saglar. Bu nedenle, yapi-
sal lezyonlar1 dokiimente etmek veya dislamak i¢in mevcut
en onemli goriintileme teknigidir. Bilgisayarli tomografi-
nin (BT) 6nemi, MRG'nin gorece zayif kaldig1 olasi kal-
sifikasyonlarin tanimlanmas: ve kafa tabanindaki kemik

yapilarin degerlendirilmesinde ortaya ¢tkmaktadir.®

Bu ¢aligmada, BT ve MRG bulgular: 1s1¢1nda, eriskin do-
nemde farkli radyolojik karakteristikler gosterebilen ve
ayni1 bolgeden kaynaklanabilen diger yer kaplayici lezyon-
lar ile karigabilen kraniofarengiomalarin ayirici tanisina
katkida bulunabilecek radyolojik ozelliklerin ortaya ko-

nulmasi amaglanmistir.

GEREC ve YONTEMLER
2005 - 2022 yillar arasinda, gortintileme bulgular: yan
sira histopatolojik olarak ‘kraniofarengioma’ tanisi verifiye

edilmis, 18 yasindan biiyiik olgular hastanemiz veri tabani

tizerinden retrospektif olarak taranmigtir. Caligmamiz, ku-

rumsal etik kurul tarafindan onaylanmistir.

Bu olgularin preoperatif hipofiz/kranial BT ve preopera-
tif kontrastli hipofiz/kranial MRG goriintiileri hastanemiz
PACS sistemi (Sectra Workstation IDS7, Linkdping, Isvec)
tizerinden olgularin klinik bilgilerine kor iki radyolog ta-
rafindan degerlendirilmistir. Olgularin cinsiyet ve yas bil-
gileri, bagvuru sikayetleri ve lezyonlarin histopatolojik alt

tip verileri kaydedilmistir.

Caligma grubunda lezyonlarin; boyutu, sekli, morfolojisi,
topografisi, kistik-solid ve septal komponentlerin prekont-
rast T1-agirhikl gortntileri (T1AG), T2-agrlikli goriintii-
leri (T2AG), postkontrast TIAGde sinyal ozellikleri ve es-
lik eden olas1 hidrosefali varlig1 1.5 Tesla (SIGNA Explorer,
GE Medical Systems; MAGNETOM Aera, Siemens) veya
3.0 Tesla (Ingenia, Philips) MRG cihazlarinda elde olun-
mus hipofiz/kranial MRG incelemeleri tizerinden deger-
lendirilmistir. Olgularin BT analizinde, lezyonlarin olas:
kalsifik komponenti, septa varlig1 ve solid-kistik kompo-
nentlerin dansite ozellikleri degerlendirilmistir. Kalsifik
komponent; periferal rim seklinde kalsifikasyon, periferal
punktat kalsifikasyon ve distrofik kalsifikasyon olmak tize-
re olarak {i¢ grupta incelenmis olup, degerlendirme preo-
peratif kranial BT tetkikleri tizerinden yapilmustir. Kont-
rast ajan ve lezyonun olast kalsifik komponenti dansite
ol¢timiinii etkileyeceginden, dansite analizi kontrastsiz BT
incelemeleri iizerinden, kalsifik komponent harig¢ tutula-

rak yapilmistir.

Kraniofarengioma tiimor voliimii MRG kesitleri tizerin-
den klasik formiille ti¢ planda (anterior-posterior, medi-
al-lateral, superior-inferior) en uzun eksende milimetre
(mm) cinsinden dl¢tim yapilarak 0.5 ile ¢arpilip (APxM-
LxSIx0.5) mililitre (ml) cinsinden hesaplanmistir. Lezyon
sekli ise yuvarlak, oval ve multilobiile olarak ti¢e ayrilmis-
tir. Lezyonlarin morfolojik 6zellikleri kistik, predominant
kistik, mikst (kistik/solid), predominant solid ve solid tip

olarak siniflandirilmistir. Agirlikla kistik olup mural nodiil
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igeren lezyonlar da predominant kistik lezyon kategorisin-
de degerlendirilmistir. Septa varlig1 sayisina (monosepta:
1, oligosepta: 1-3, multisepta: >3) ve lineer ya da nodiiler
kontrastlanma ozelligine gore siniflandirilmistir. Lezyon
kontrastlanma paterni kapsiil ve solid komponent ola-
rak ikiye ayrilmis olup; kapsiil kontrastlanmasi lineer ve
diizensiz olmak iizere iki grupta, solid komponent kont-
rastlanma paterni ise minimal heterojen kontrastlanma,
retikiiler kontrastlanma ve homojen kontrastlanma olarak
ti¢ grupta incelenmistir. Lezyonlarin topografik ozellikleri
ise Prieto ve ark. tarafindan tanimlanan 5 ana gruba gore7
(sellar-suprasellar, psddointraventrikiiler, sekonder intra-
ventrikiiler, infindibulo-tuberal ve tamamiyla intraventri-

kiiler) degerlendirilmistir.

Gorintilleme analizi esnasinda, kantitatif verilerin 6l¢i-
miinde aragtirmacilar arasinda uyumun incelenmesi icin
IBM SPSS Statistics 23 programindan yararlanilmis olup,
bu amagla ‘Intraclass correlation coefficient (ICC)’ degeri
hesaplanmistir. Kalitatif parametrelerin degerlendirilme-
sinde arastirmacilar arasinda fikir ayrilig1 yasanan durum-

lar uzlagma ile sonuca baglanmistir.

BULGULAR
2005 - 2022 yillar1 arasinda klinigimizde ‘kraniofarengi-
oma’ tanisi ile takip ve tedavi edilen 14 erigkin hasta bu-
lunmakla birlikte, iki olgu histopatolojik olarak dogrula-
namadigindan ¢aliyma grubundan gikarilmistir. Ayrica,
bir olgunun preoperatif BT incelemesi bulunmadigindan
BT tetkiki ile kalsifikasyon degerlendirilmesi 11 hasta tize-
rinden ve yine bir olgunun da preoperatif BT incelemesi
kontrast madde enjeksiyonu sonrasi elde olundugundan,
dansite analizi 10 olgu iizerinden yapilmistir. Bunlarin
disinda, bir hastanin da basvuru anindaki anamnez bil-
gilerine hastanemiz veri tabani tizerinden ulasilamamasi
nedeniyle basvuru sikayetleri 11 hasta tizerinden deger-

lendirilmistir.

Caligma grubundaki 12 olgunun 8'i (%66.6) erkek, 4t
(%33.3) kadin olup, olgularin yas ortalamasi 42.2 (20 - 69

yas) olarak hesaplanmistir.

Bu ¢aligmada olgularin en sik bagvuru sikayeti gérme bo-
zukluklari (%72.7) olup, alt1 olguda gorme kayby, iki olgu-
da pitozis izlenmistir. Amenore, asir1 yeme ve davranis bo-
zukluklar1 diger tanimlanan sikayetlerden olup, olgularin

basvuru sikayetleri Tablo 1de 6zetlendi.

Tablo 1. Tablo 1. Calisma grubundaki olgularin demografik 6zel-
likleri ve klinik bulgular1 gosterilmektedir. *Olgularin bir kismi
birden fazla sikayetle bagvuruda bulunmustur.

Ozellikler Olgt; nS)ayls1 Olgu(;li)zdesi
Cinsiyet

Erkek 8 66.6
Kadin 4 334
Klinik Bulgular

Gorme bozuklugu 8 72.7

Bas agris1 3 27.3
Endokrinopati 1 9.1
Bilissel bozukluk 1 9.1
Hipotalamik bozukluk 1 9.1
Asemptomatik 1 9.1

Calisma grubundaki olgularin tamaminda ‘kraniofaren-
gioma’ tanis1 histopatolojik olarak dogrulanmis olup, ila-
veten bes olguda histopatolojik subtiplendirme de yapil-
mustir. Histopatolojik subtiplendirme yapilan olgularin

tamamini ‘adamantindmatoz tipte’ idi.

Olgularin kraniofarengioma lezyon voliimii 2.1 ml ile 86.1
ml arasinda degiskenlik gostermekle birlikte, caligma gru-
bunda ortalama timor voliimii 14.9 ml olarak hesaplan-
mustir. Lezyon volimii hesaplanmasinda, arastirmacilar
aras1 uyumun oldukea iyi oldugu saptand: (Intraclass cor-
relation coefficient (ICC) degeri: 0.987).

Kraniofarengioma lezyonlar: sekil 6zelligi bakimindan de-
gerlendirildiginde en sik lobiile kontiirlii (%75) lezyonlara
rastlandi. Caligma grubunda saptanan diger sekil 6zellik-
leri Tablo 2'de 6zetlendi.
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Tablo 2. Caligma grubundaki kraniofarengiomalarin sekil,
kalsifikasyon, morfoloji ve topografik bulgular: 6zetlenmistir.
Ozellikler Olglz :)aym Olgu(;t';zdesi
Tiimor sekli

Yuvarlak 1 8.3
Oval 2 16.7
Lobiile 9 75
Kalsifikasyon

Var 7 63.6
Yok 4 36.3
Kalsifikasyon tipi

Periferal rim 3 27.3
Punktat 3 27.3
Distrofik 1 9
Morfoloji

Kistik 3 25
Predominant kistik 4 33.3
Mikst (kistik/solid) 4 333
Predominant solid 1 8.3
Solid 0 0
Tiimor Topografisi

Sellar-suprasellar 1 8.3
Sellar-suprasellar psodo 3v 5 41.7
Sellar-suprasellar sekonder 3v 2 16.7
i:ﬁ:tcll;l;‘l,l)o tuberal (Not 4 133
Tamamuyla intraventrikiiler 0 0
(Strictly 3v)

Kraniofarengiomalarin preoperatif BT kesitleri tizerinden
yapilan kalsifikasyon analizinde; yedi olguda (%63.6) lez-
yonda kalsifik komponent saptandi. Bu olgularin {i¢tinde
periferal rim tarzi kalsifikasyon, ii¢ olguda punktat kalsi-
fikasyon ve bir olguda kaba-distrofik kalsifikasyon tespit
edildi. (Resim 1). Kontrastsiz Kranial BT Kkesitleri tize-
rinden yapilan dansite degerlendirilmesinde, dokuz olgu
(%90) gri cevher ile izodens, bir olgu (%10) hipodens go-

riniimde izlenirken, hiperdens lezyona rastlanmadi.

Resim 1. Calisma grubundaki farkli olgularda saptanan

kalsifikasyon gesitlerine ornekler. Koronal kontrastsiz BT
kesitinde (A) periferal rim seklinde kalsifikasyon (ok), ke-
mik pencerede aksiyel kontrastsiz BT kesitinde (B) periferal
rim tarzinda kalsifikasyon (ok), aksiyel kontrastsiz BT kesi-
tinde (C) multiple punktat kalsifikasyon (ok) ve yine aksiyel
kontrastsiz BT kesitinde (D) distrofik kalsifikasyon (ok) gos-

terilmektedir.

Morfolojik degerlendirme sonucunda ¢alisma grubunda-
ki olgularin tamaminda kistik komponent tespit edildi.
U olguda (%25) lezyonun tamamen kistik, dort olguda
(%33.3) predominant kistik, dort olguda (%33.3) mikst
tip (kistik/solid), bir olguda ise (%8.3) solid agirlikli mikst
tipte oldugu dikkati ¢ekmistir. Piir solid lezyon seklinde
bir olguya ise galiyma grubumuzda rastlanmadi (Tablo 2).
Lezyonlarin topografik degerlendirmesi sonucunda sapta-
nan en sik yerlesim sellar-suprasellar psédo 3V tip (%41.7)
ve infindibulo-tuberal (%33.4) tiptir. Diger topografik bul-
gular Tablo 2'de 6zetlendi.

Hidrosefali agisindan yapilan degerlendirmede ise, ¢alis-
ma grubundaki iki olguda (%16.7) kraniofarengiomaya
nonkomminikan hidrosefalinin eglik ettigi tespit edilmis-

tir.
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Lezyonlarda tanimlanan kistik komponent MRG incele-
melerinde T1AGde siklikla izointens (%41.6), T2AGde ise
olgularin énemli bir kisminda (%91.7) hiperintens sinyal
oOzelligi gostermistir (Resim 2). BT incelemelerinde ise
ayn1 komponent sekiz olguda (%80) hipodens, bir olguda
(%10) hafif hipodens ve yine bir olguda (%10) hiperdens

goriiniimde izlendi. Kistik komponentlerin BT ve MRG

analiz verileri Tablo 3’te gosterildi.

Resim 2. Kraniofarengioma lezyonlarimn kistik komponen-
tinde saptanan MRG sinyal ozellikleri gosterilmektedir. Ko-
ronal T1AGde (iist sira) sirasiyla; hiperintens (A), izointens
(B), hafif hipointens (C) ve hipointens (D) kistik kompo-
nentler dikkati cekmektedir (oklar). Koronal T2A kesitlerde
ise (alt sira) kistik komponentler hiperintens (E, F ve G) ve

izointens (H) goriiniimde izlenmektedir (oklar).

Tablo 3. Caliyma grubundaki kraniofarengioma lezyonlarinin kis-
tik komponentlerinin MRG ve BT bulgular1 gésterilmektedir.

Ozellikler (Kistik komponent Olgl;nS)aym Olgu(f/:i)zdesi
MRG Bulgular:

T1A

Hiperintens 1 8.3
izointens-hiperintens 1 8.3
izointens 5 41.6
Izointens-hipointens 3 25
Hipointens 2 16.6
T2A

Hiperintens 11 91.7
Hafif hiperintens 0 0
izointens 1 8.3
Hafif hipointens 0 0
Hipointens 0 0

Kontrastlanma (Kapsiil/Septa) - (kistik, predominant kistik,
mikst (kistik-solid) lezyonlarda)

Lineer rim tarzi 8 72.7
Kalin diizensiz 3 27.3
Septa Ozellikleri (MRG)

Septasyon gostermeyen (0) 9 75
Monosepta (1) 1 8.3
Oligosepta (1-3) 1 8.3
Multisepta (>3) 1 8.3
Septal Kontrastlanma 3 25
Yok 0 0
Lineer 3 100
Nodiiler 0 0
BT Bulgular:

Hiperdens 1 10
Hafif hiperdens 0 0
izodens 0 0
Hafif hipodens 1 10
Hipodens 8 80

Kraniofarengioma olgularinin MRG analizinde ii¢ hastada
(%25) septa formasyonuna rastlanmis olup, bu olgular-
dan birinde monosepta, birinde oligosepta ve birinde de
multiseptasyon izlendi. Septalarin tamaminda ince lineer
kontrastlanma saptandi (Tablo 3). Bu olgularin BT incele-

melerinde ise septa varlig1 tespit edilemedi.
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Olgularda tanimlanan solid komponent MRGde T1AGde
agirlikls olarak izo-hafif hipointens (%91.7), T2Ada ise sik-
likla izo-hafif hiperintens (%75) olarak izlenmigtir (Resim
3). BT incelemelerinde ise solid komponent dokuz olguda
(%90) gri cevher ile izodens, bir olguda ise (%10) hipodens
goriiniimde izlenmis olup, lezyonlarin solid komponen-

tinde hiperdansiteye rastlanmadi. Solid komponentin BT

Resim 3. Solid komponentlerin MRG analizde, suprasellar

yerlesimli ornek olgularin koronal T1A kesitlerde (A ve B)
gri cevher ile izointens solid komponentler izlenmektedir
(oklar). Koronal T2A goriintiilerde ise Cde hiperintens,
Dde ise hafif hiperintens solid komponentler izlenmektedir
(oklar).

Post-kontrast serilerin degerlendirilmesinde tiim lezyon-
larda (%100) kontrast tutulumu saptandi (Resim 4). Kra-
niofarengiomalarin bityiik ¢ogunlugunda (%91.7) kapsii-
ler kontrastlanma izlenmis olup, bu olgularin 6nemli bir
kismi (%72.7) diizgiin rim tarzinda kontrastlanma paterni
gosterdi. Solid komponent bulunduran olgularda ise, solid
komponentte en sik goriilen kontrastlanma paterni reti-
kiiler kontrastlanma oldu (%55.6). Solid komponentlerin

kontrastlanma paternine ait veriler Tablo 4’te belirtildi.

Resim 4. Kraniofarengioma lezyonlarimn kontrastlanma

paternleri sunulmaktadir: Aksiyel (A), koronal (B) ve sa-
gittal (C) postkonrast T1A goriintiilerde lezyonlarin solid
komponentinde retikiiler kontrastlanma izlenmektedir (ok-
lar). Dde sagittal postkontrast T1A imajda lezyonun solid
komponentinde diffiiz heterojen kontrastlanma izlenmek-
tedir (ok). Yine kontrast madde enjeksiyonu sonrasi elde
olunan aksiyel (E) ve sagittal (F) T1A goriintiilerde solid
komponentte homojen kontrastlanma izlenirken, koronal
postkontrast T1A kesitte (G) kapsiiler kontrastlanma dikka-
ti cekmektedir (oklar). Hde ise hem kapsiil hem de septada

lineer kontrastlanma izlenmektedir (oklar).
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Tablo 4. Caligma grubundaki kraniofarengioma lezyonlarinin

solid komponentlerinin MRG ve BT bulgular1 gosterilmektedir.

Ozellikler (Solid komponent) Olglzns)aym Olgu(?;:';zdesi

MR Bulgular1

T1A

Hiperintens 0 0

izointens-hafif hipointens 11 91.7

Hipointens 1 8.3

T2A

Hiperintens 3 25

Izointens-hafif hiperintens 9 75

Hipointens 0 0

Kontrastlanma paterni

Retikiiler kontrastlanma 5 55.6

Homojen kontrastlanma 2 222

BT Bulgular:

Hiperdens 0 0

izodens 9 90

Hipodens 1 10
TARTISMA

Kraniofarengiomalar, involiisyone olamamis kraniofaren-
geal kanal ya da bu trasede yerlesim gosteren Rathke kesesi
kalintilarindan kéken alan benign tiimorler olup, insidans:
milyonda 0.5-2dir."*** Kraniofarengiomalar, koken aldig1
yapu itibariyle pitiiiter bezi itip basilar, ki bu 6zelligi ayirici

tan1 agisindan degerlidir.”?

Demografik agidan ele alindiginda, kraniofarengioma-
lar erkeklerde daha sik goériilmektedir."? Nitekim, giincel
calismada da erkek cinsiyet predominansisi izlenmistir.
Diger yandan, literatiirdeki farkli aragtirmalarda eriskin
kraniofarengiomalarda tespit edilen yas ortalamalarinin
29-63 arasinda degistigi belirtilmekle birlikte’, Manet ve
ark. meta-analizinde erigkin kraniofarengiomalar i¢in or-
talama yas 42.7 bulunmustur.’ Caliyma grubumuzda orta-

lama yas 42.2 olup, bu veriler ile paralellik gostermektedir.

Sellar kaviteden 3. ventrikiil diizeyine kadar yerlesim gos-

terebilen kraniofarengiomalar; hipofiz bezi, optik sinir,
vaskiiler yapilar, hipotalamus ve 3. ventrikil gibi kritik
anatomik yapilarla iliskisi nedeniyle ciddi klinik semp-
tomlara neden olabilmektedir."*® Pediatrik ve eriskin
kraniofarengioma olgularinin klinik bulgular a¢isindan
anlaml farklilik gostermedigi ifade edilmekle birlikte®, pe-
diatrik yas grubunda bas agrisi, bulanti-kusma ve kranial
sinir paralizisi sitkliginin erigkin olgulara gore daha yiiksek
oldugu tizerinde durulmaktadir. Eriskin kraniofarengio-
ma olgularini ele alan bir meta-analizde en sik rastlanan
klinik bulgu %95.6 oraniyla gorme defektleri olup, bas ag-
r1s1, hidrosefali, endokrin ve biligsel bozukluklar diger sik
semptomlar olarak tanimlanmigtir.' Bagka bir ¢aligmada,
kraniofarengioma olgularinda gorme defektlerinin yine en
sik semptom (%65) oldugu belirtilmistir.* Bu ¢alismada da
literatiir ile uyumlu olarak en sik (%72.7) rastlanilan bulgu

gorme bozukluklaridir.

Histopatolojik a¢idan adamantinomatéz (ACP) ve pa-
piller kraniofarengioma (PCP) olmak tiizere iki alt tipi
bulunan kraniofarengiomalarin subtipleri, kokenleri ve
goriildikleri yas araliklar1 bakimindan farkliliklar arz et-
mektedir."** ACP, daha sik goriilen subtip olup, tiim yas
gruplarinda rastlanilabilir. Pediatrik olgularin neredeyse
tamamini olusturan ACP, epidemiyolojik olarak 5-15 yas
ile 45-60 yas aras1 olmak {izere bimodal dagilim gosterir.>’
Eriskin grupta ise PCP goriilebilmekle birlikte, yine baskin
olan subtipin ACP oldugu ifade edilmektedir.? 18 yas tize-
ri olgularin dahil edildigi giincel ¢alismada subtip analizi
yapilan bes olgunun tamaminin ACP subtipinde oldugu

saptanmuistur.

Hipofiz adenomlari, kraniofarengiomalar ve Rathke kleft
kistleri gibi benzer bolgeye lokalize yer kaplayici lezyon-
larin MRG bulgularini ele alan bir ¢aligmada Rathke kleft
kistlerinin daha kii¢iik voliimde (<2ml) olma egilimi tespit
edilmis ve kraniofarengioma olgularinin biiyiik ¢ogunlu-
gunun volimiiniin 2ml'nin tizerinde oldugu ifade edilmis-
tir."! Erigkin kraniofarengioma olgularini ele alan mevcut

caligmada da benzer sekilde, lezyonlarin tamaminin 2
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mlden biiyiik oldugu saptanmis ve ortalama timor volii-

mii yaklasik 15 ml olarak hesaplanmustir.

Sartoretti-Schefer S ve ark. kraniofarengiomalar1 sekil
ozelliklerine gore yuvarlak, oval ve multilobiile olarak
degerlendirilmistir.”> Diger bir ¢calismada ise, sellar-supra-
seller yerlesimli lezyonlar oval, kardan adam, lobiile kon-
tirlii seklinde siniflandirilmis olup, kraniofarengiomala-
rin %69.2 ile en sik lobiile kontiirlii (stiperior kesimden)
oldugu tespit edilmistir."’ Bizim ¢alismamizda da literatiir
ile uyumlu olarak, lezyonlarin agirlikli olarak lobiile kon-
tiirlii (%75) oldugu ve bu lezyonlarin da siklikla (%66.7) ile
stiperior kesimden lobiilasyon gosterdigi dikkati cekmistir.
Kraniofarengioma tanisinda altin standart goriintiileme
yontemi MRG olsa da kalsifikasyon tespiti ve lezyonlarin
kemik yapiyla iliskisinin degerlendirilmesinde BT 6nemli-
dir.>*¢ Erigkin ve pediatrik kraniofarengioma olgularinin
uzun dénem takip sonuglarinin ele alindig: bir ¢alismada,
lezyonlarda kalsifikasyon oraninin %42.7 oldugu iizerinde
durulmustur.® Erigkin kraniofarengioma olgularinin de-
gerlendirildigi ¢alismamizda, lezyonlarin 6nemli bir kis-
minda (%63.6) kalsifikasyon saptanmigtir. Kraniofarengi-
omalar histopatolojik alt tiplerine gore incelendiginde,
ACP subtipinin siklikla kalsifikasyon gosterdigi belirtil-
mektedir.>"* Caligmamizdaki ACP alt tipi tanis1 dogrula-
nan ve preoperatif BT tetkiki bulunan olgularda yiiksek
oranda (%75) kalsifikasyon tespit edilmistir. Kraniofaren-
giomalarin parasellar diger yer kaplayici lezyonlara kiyas-
la yiiksek oranda kalsifikasyon gostermesi, ayirici tanida

o6nemli bir ipucudur.’

Kraniofarengioma morfolojisinin degerlendirildigi bir
calismada®, eriskin kraniofarengioma olgularinin siklikla
kistik natiirde (%73.1) izlendigi belirtilmis olup; buna pa-
ralel olarak bizim ¢aliymamizda da olgularin biiyiik oran-
da kistik nattirlii (%33.3’t kistik, %33.3’ predominant
kistik) oldugu saptanmistir. Kraniofarengiomalar histo-
patolojik alt tiplerine gore incelendiginde PCP subtipinin
genellikle solid natiirde oldugu, nadiren kistik komponent

icerdigini belirtilmektedir.* Daha sik goriilen adamantina-

matoz tipin ise siklikla (%90) kistik komponent icerdigi
ifade edilmektedir.*"® Caligmamizdaki kraniofarengioma
olgular arasindan ACP alt tipi verifiye edilen olgularin ta-

maminda kistik komponent saptanmugtir.

Preoperatif MRG temelli, hipotalamik distorsiyona gore
yapilan topografi siniflamasina gore calismamizda en stk
psodointraventrikiiler ve infindibulo-tuberal tipler gori-
lirken, Prieto ve ark. kraniofarengioma ¢aligma gruplarin-
da infindibulo-tuberal tip ve tamamiyla intraventrikiiler
tiplere daha sik rastlamiglardir.” Bu topografik siniflamay-
la, lezyonlarin bitytik oranda (%86) dogru lokalize edildi-
¢i, dogru topografi ile de uygun cerrahi yaklasimin belir-
lenerek hipotalamik yaralanmalarin 6niine gegilebildigi ve
gtivenli radikal rezeksiyon ihtimalinin arttig1 ifade edil-

mektedir.”

Kraniofarengioma olgularinda, foramen Monro obstriik-
siyonu sonucu ventrikiiler akisin kisitlanmasi nedeniyle
hidrosefali goriilebilmekte olup'>"® opere kraniofarengio-
ma olgularinin ele alindig bir ¢aligmada eriskin kraniofa-
rengioma vakalarinda tespit edilen hidrosefali orani %14.1
bulunmustur.® Eriskin kraniofarengioma olgularinin ele
alindig1 bir meta-analizde ise olgularda hidrosefali orani
%0 ile %19.2 arasinda degismekle birlikte ortalama %13.4
olarak belirlenmistir.> Giincel ¢aligmada ise iki olguda
(%16.7) kitle etkisine sekonder bilateral foramen Monro
basilanmasina bagli olarak hafif derecede obstriktif hid-

rosefali saptanmustir.

Kraniofarengiomalarin kistik komponent agirlikli olmasi;
sellar-parasellar lezyonlardan pitiiiter adenomlarin solid
agirlikli, Rathke kleft kistlerinin ise tamamen kistik na-
tiirde olmasi nedeniyle ayirici tanida 6nemli bir yer tegkil

etmektedir.!!

Kraniofarengioma olgularinin kistik ve solid komponent-
lerinin degerlendirilmesinde BT incelemelerde, PCP sub-
tipinin genellikle solid ve izodens oldugu; ACP subtipinin

ise solid komponentlerinin izodens, kistik komponentle-
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rinin ise hipodens izlendigi belirtilmektedir.'® Bizim ¢alis-
mamizda da, ACP subtip tanili olgularin preoperatif BT
incelemelerinde, solid komponentin literatiir ile uyumlu
olarak, olgularin tamaminda gri cevher ile izodens gorii-
niimde oldugu; kistik komponentin ise agirlikla hipodens
goruniimde izlenmekle birlikte dansitesinin degiskenlik
gosterdigi saptanmustir. Kistik komponent dansitesinin ol-
gular arasinda farklilik arz etmesinde, kist igeriginin rola
oldugu, yogun igerikli veya kist i¢i hemoraji varliginda kis-
tik komponentin dansitesinin artacagi ve bu nedenle olgu-
larin bir kisminda kistik komponentin gorece hiperdens
izlenebilecegi diistincesindeyiz. Nitekim, literatiirde krani-
ofarengiomalarin kistik komponentinde protein igerigine
bagli olarak kist sinyalinin degisebilecegi ve PCP subtipin-
de kist iceriginin vizkoz sar1 renkli oldugu, ACP subtipinin
kistik komponentinde makroskopik olarak “motor yagr”
seklinde tarif edilen lipitten zengin sivi, eski hemorajiler

ve kalsifik tirtinlerin bulundugu belirtilmektedir.>*

Kistik ve solid komponentlerin MRG sekanslarindaki sin-
yal ozellikleri, lezyonun histopatolojik alt tipine, kistik/
solid natiirtine ve kistik lezyonlarda kist igerigine gore
farkliliklar gostermektedir.>* Miiller ve ark.? kraniofaren-
giomalarin solid komponentleri ile kistik lezyonlarin du-
varinda T1AGde hipointensten hiperintense farkl: sinyal
oOzellikleri izlenebildigini vurgulamis olup; sellar ve pa-
rasellar lezyonlarin goriintiileme bulgularinin ele alindi-
g1 baska bir ¢alismada ise, kraniofarengiomalarin kistik
komponentinin protein igeriginden otiirii cesitli sinyal
ozellikleri gosterebildigi, solid komponentin ise T1A imaj-
larda nonspesifik ara sinyalde, T2A imajlarda izointensten
hiperintense kadar degisiklik sinyaller gosterebildigi ifade
edilmistir>* Bizim ¢alismamizda ise timoriin kalsifikas-
yon haricindeki solid komponenti T1A goriintiilerde agir-
likla izo-hafif hipointens goriiniimde izlenmis olup, T2A
serilerde ise bu komponentin siklikla izo-hafif hiperintens
goriiniimde izlendigi saptanmistir. Calisma grubumuzda-
ki kraniofarengioma olgularinin kistik komponentleri ise
literatiirde belirtildigi gibi** farkli sinyal 6zellikleri goster-

mistir.

Histopatolojik alt tipe gore kraniofarengioma olgulari-
nin MRG sinyalleri degerlendirildiginde, ACP subtipinin
T1AGde hiperintens kist ve heterojen sinyalli solid nodiil,
PCP subtipinin izointens solid nodiil seklinde goriildigi
belirtilmektedir.!®"! Bununla birlikte, intrasellar ve supra-
sellar yer kaplayici lezyonlarin MRG bulgularinin ele alin-
dig1 bir ¢alismada, TIAGde kist hiperintensitesinin Rat-
hke kleft kistlerinde, kraniofarengioma ve kistik pitiiiter
adenomlara gore daha yiiksek bulundugu vurgulanmis-
tir."! Bizim ¢alismamizda ACP alt tipindeki olgularin kis-
tik komponentinin TIAGde sinyal 6zellikleri kist icerigi-
ne gore degiskenlik gostermekle birlikte, T2AGde agirlikli
olarak hiperintens gériiniimde izlenmis olup; bu subtipte
olgularin tamaminda lezyonun solid komponenti TIAGde
gri cevher ile izointens, T2AGde hiperintens sinyal 6zel-

likleri gostermistir.

Post-kontrast serilerde, kraniofarengiomalarin solid kom-
ponentlerinde yogun kontrast tutulumu izlenirken, kistik
lezyonlarin duvarinda ise ince veya kalin lineer kapsiiler
kontrastlanma goriilebilmektedir.'*"! Kraniofarengioma
olgularinin PCP subtipinde solid komponentin homojen
kontrast tutulumu gosterebilecegi ifade edilmektedir.’? Bu-
nunla birlikte, bagka bir ¢alismada, kraniofarengiomalarin
solid komponentinde hakim olan kontrastlanma paterni-
nin retikiiler kontrastlanma oldugu ve bu kontrastlanma
paterninin, solid komponenti homojen kontrastlanan ayni
bolgeye lokalize pituiter adenom ayirici tanisinda 6nemli
bir kriter oldugu vurgulanmaktadir.!’ Ayni ¢alismada re-
tikiiler paterndeki kontrastlanmayan bosluklarin nekroz,
debris ve kalsifikasyon olabilecegi tizerinde durulmakta-
dir."! Bizim ¢alismamizda da solid komponent barindiran
olgularin agirlikla retikiiler kontrastlanma gosterdigi sap-
tanmustir. Hipofiz adenomlar1 ve kraniofarengiomalarda
bahsedilen kontrastlanma paterni farklihgina ilaveten,
Rathke kleft kistlerinde kist duvarinin kontrastlanmama-
s1 ya da ince kontrastlanma paterni gostermesi bu alana
lokalize diger kistik lezyonlardan ayriminda énemli bir

radyolojik bulgudur.’®!!
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Sellar ve suprasellar bolgeye lokalize yer kaplayici lezyon-
larin ayirici tanisinda pituiter adenom, Rathe kleft kist ve
kraniofarengioma oncelikli olarak yer almaktadir."! Yukar-
da bahsedilen radyolojik ipuglar1 6zellikle bu lezyonlarin
ayirict tanisinda onemli katkilar sunmaktadir. Bu anato-
mik bolgeye lokalize, ayirici tani listesinde daha nadir go-
riilen patolojiler arasinda araknoid kistler, menengiomlar,
epidermoid-dermoid téimoérler ve germ hiicreli tiimoérler

yer almaktadir.’®

Caliymamizin kisitliliklar1 bulunmaktadir. Retrospektif
dizayn: yani sira, histopatolojik olarak verifiye edilmis
eriskin kraniofarengioma olgu sayisinin az olmasi (PCP
subtipte oldugu dogrulanmis olgunun bulunmamasi)
calismanin temel kisithiligidir. Bununla birlikte, bazi kra-
niofarengioma olgularinin tama yakin kistik komponent
ihtiva etmesi nedeniyle MRG analizinde solid komponent
olarak kist duvarinin sinyal 6zelliklerinin degerlendirilme-
sindeki giigliik diger bir kisithiliktir. Histopatolojik olarak
dogrulanmig PCP alt tipte olgularin da bulundugu, genis
serilerle yapilacak calismalarin, erigkin kraniofarengio-
malarin goriintilleme bulgular1 konusunda literatiire ilave

katkilar saglayabilecegi kanaatindeyiz.

Sonug olarak; kraniofarengiomalar, sellar ve suprasellar
yerlesim gosterebilen nadir goriilen benign tiimérler olup,
radyolojik goriintiileme bulgulari histopatolojik alt tipe ve
lezyonun natiiriine gore degiskenlik gostermektedir. Bu
alana lokalize bir yer kaplayici lezyonda kalsifikasyon sap-
tanmasl, kraniofarengioma tanisini 6ne ¢itkaran 6nemli bir

radyolojik bulgudur.

Cikar Catigsmasi
Herhangi bir ¢ikar ¢atigmasinin olmadigini yazarlar beyan

etmektedirler.

Mevcut ¢alisma, Erciyes Universitesi Klinik Arastirma-
lar Etik Kurulu tarafindan 23.03.2022 tarih ve 2022/262

karar numarasi ile onaylanmagstir.
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Conclusion

Keywords

Morning headaches have been associated with sleep-related breathing disorders and Sleep Bruxism (SB). The present study aims to investigate the relationship between SB,
primary headaches and the severity of Obstructive Sleep Apnea Syndrome (OSAS) in patients presenting with morning headaches and a prediagnosis of OSAS.

The study included 480 patients who prediagnosis of OSAS and morning headache complaints, and were diagnosed with primary headache according to the International
Classification of Headache Disorders (ICHD). Age, gender, Body Mass Index (BMI), headache type, presence of SB, OSAS stage according to Apnea-Hypopnea Index
(AHI), and presence of hypoxia were recorded. Patients were then divided into 2 groups of SB (-) and SB (+), and both groups were compared in terms of headache.

In the classification according to headache types, 31.5% of the patients were classified as migraine, 41.9% as tension-type headache (TTH), 2.1% as cluster, and 24.6% as
other types of headache. While 76% of the patients had no SB, 24% had SB. The rate TTH was significantly (p<0.05) higher in the group with SB than in the group without
SB. Severe OSAS and high BMI were significantly higher in the SB group compared to the non-SB group (p <0.05).

PSG should be performed to make a differential diagnosis of sleep-related disorders in patients presenting with a morning headache. Obesity, severe OSAS, TTH,
hypoxemia are common in patients with sleep bruxism. SB, headache, and sleep-disordered breathing share common risk factors or common pathophysiology without
specific cause-and-effect relationship.

: sleep bruxism; obstructive sleep apnea syndrome; headache
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Sabah bas agrilart, uyku ile iliskili solunum bozukluklar: ve Uyku Bruksizmi (UB) ile iliskilendirilmigtir. Bu ¢alismanin amaci, sabah bas agrilart ile basvuran ve Obstriiktif
Uyku Apne Sendromu (OUAS) on tanist olan hastalarda UB, primer bas agrilar: ve OUAS siddeti arasindaki iliskinin arastiril) dur.

Calismaya OUAS on tanili olan sabah bas agrisi yasayan ve Uluslararast Bas Agrisi Bozukluklar: Siniflandirmasina (ICHD) gore primer bas agrist tanisi alan 480 hasta dahil
edildi. Yas, cinsiyet, Beden Kitle Indeksi (VKI), bas agris: tipi, SB varligi, Apne-Hipopne Indeksine (AHI) gsre OUAS evresi ve hipoksi varligi kaydedildi. Hastalar daha sonra
SB (-) ve SB (+) olarak 2 gruba ayrild: ve her iki grup bas agrisi agisindan karsilastirilds.

Bas agrist tiplerine gore yapilan siniflamada hastalarin %31,5’i migren, %41,9'u gerilim tipi bas agris (GTBA), %2,1i kiime, %24,6%1 diger bas agrist tipleri olarak siniflandiril-
di. Hastalarin %76’sinda SB yokken, %24’iinde SB vardt. SB olan grupta GTBA orant SB olmayan gruba gore anlamli olarak (p<0,05) daha yiiksekti. Siddetli OUAS ve yiiksek
VKI, SB grubunda, SB olmayan gruba gére anlamls olarak daha yiiksekti (p <0,05).

Sabah bas agris ile bagvuran hastalarda uyku ile iliskili bozukluklarm ayirici tamsimi yapmak icin PSG yapilmalidir. Uyku bruksizmi olan hastalarda obezite, siddetli OUAS,
GTBA, hipoksemi sik goriiliir. SB, bas agrist ve uykuda solunum bozuklugu, spesifik neden-sonug iliskisi olmaksizin ortak risk faktorlerini veya ortak patofizyolojiyi paylasir.

uyku bruksizmi; obstriiktif uyku apne sendromu; basagrist
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INTRODUCTION
Sleep disorders are common in patients presenting to neu-
rology clinics with refractory headaches. Many sleep dis-
orders, especially insomnia and OSAS, can be seen with
accompanying headaches. OSAS is a recurrent, partial or
complete airway obstruction during sleep. Headache is
present in 30% to 70% of patients with OSAS and often
has features of tension-type headache (TTH), migraine, or
chronic migraine, especially in the morning. Sleep-related
headaches can also be treated by treating sleep disorders."?
The most common headaches are tension-type headaches
and migraine.’ The pathophysiology of TTH and migraine
is complex and multifactorial. In TTH, sensitization of the
pain pathways is facilitated, resulting in sensitization of
the trigeminocervical nucleus, whereas, in migraine, pain
is associated with abnormal neuronal excitability, cortical
spreading depression, and central sensitization of trigem-
inovascular pain.** However, previous studies have shown
that dysfunction of the masticatory and cervical muscles
is associated with an increased prevalence of headaches in

both types of pain.®’

SB can be defined as the activity of masticatory muscles
during sleep. It is not considered a movement disorder
or sleep disorder in healthy individuals. Previous studies
have shown that SB can cause both TTH and migraine
headaches during the day.*®® SB has also been frequently
associated with sleep-disordered breathing, snoring, and
OSAS, in particular.'®"! The coexistence of SB and morn-
ing headache suggests the presence of sleep-disordered
breathing. Moreover, SB, headache, and sleep-disordered
breathing may also coexist due to common risk factors or
common pathophysiology.’>* The presence of sleep-dis-
ordered breathing and SB should be investigated especial-
ly in patients presenting with a morning headache. This
study aims to investigate the relationship between SB and
primary headaches in patients presenting with morning

headaches and a prediagnosis of OSAS.

MATERIALS and METHODS

The study included patients who were admitted to the
sleep outpatient clinic of the Neurology Clinic of Medi-
cana International Istanbul Hospital with a prediagnosis
of OSAS and complaints of morning headache and were
diagnosed with primary headache according to the Inter-
national Classification of Headache Disorders (ICHD).
For the study, the files of 512 patients who presented with
morning headaches and underwent PSG between October
15, and December 15, 2022, were retrospectively reviewed.
Thirty-two patients were excluded from the study because
of headaches due to secondary causes, and the study was
completed with the remaining 480 patients. All patients
included in the study were the first time application to the
neurology outpatient clinic with headache complaints and
did not receive any specific treatment for headaches. Ap-
proval was obtained from the Sakarya University Faculty
of Medicine Non-Interventional Ethics Committee with
approval no: E-71522473-050.01.04-17132-252 and the
date 05.10.2022.

The age, gender, and Body Mass Index (BMI) of the pa-
tients were recorded. Patients were grouped as under-
weight for BMI <19 kg/m?, normal for BMI <25 kg/m?,
preobese (overweight) for 25 kg/m2< BMI<30 kg/m?
Class I obese for 30 kg/m2< BMI<35 kg/m?, Class II obese
for 35 kg/m2< BMI<40 kg/m?, and Class III obese for 40
kg/m? < BMI, according to the classification made by the
World Health Organization. The patients were divided
into 4 groups: migraine, TTH, cluster, and other prima-
ry headaches according to ICHD criteria. PSG data were
then examined. Two Alice® Sleepware, Philips Respironics,
PA, USA (Philips Respironics) software diagnostic devic-
es were used for PSG data collection. PSG examination
included brain activity measurement by electroenceph-
alography (EEG) (recorded from F3-A2, C3-A2, F4-Al,
C4-Al, O1-A2, O2-Al channels placed according to the
international 10-20 system), bilateral eye movements by
electrooculography, submental muscle and bilateral tibi-

alis anterior muscle activity by electromyography, airflow
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with a thermistor and nasal cannula, chest and abdomi-
nal respiratory movements with plethysmography, lying
position with position sensors, snoring with laryngeal mi-
crophone, oxygen saturation (SpO2) with finger oximetry,
heart rhythm with one-lead electrocardiography, and vid-

eo recordings were made with an infrared camera.

PSG recordings were scored according to the 2018 Amer-
ican Academy of Sleep Medicine version 2.5 PSG scoring
criteria."* PSG recordings were scored in 30-second ep-
ochs with Somnologica 3.3.2 software (Flaga Inc). Sleep
recordings were examined in 30-second epochs and staged
according to the guideline criteria published by the Amer-
ican Academy of Sleep Medicine (AASM). According to
AASM criteria, hypopnea was defined as a > 30% decrease
in flow from baseline for at least 10 s with associated oxy-
gen desaturation or associated stimulation. Apnea was de-
fined as a 290% decrease in airflow for at least 10 seconds.
AHI was obtained by dividing the sum of the number of
apneas and hypopneas by the sleep duration in hours. Pa-
tients with AHI >5 were considered to have OSAS and pa-
tients with AHI 5-15 were grouped as mild, 16-30 as mod-
erate, and >30 as severe OSAS." Sleep stages were scored
as N1, N2, N3, and REM sleep.

In the scoring, those with SB were also identified accord-
ing to AASM international diagnostic criteria.'® For brux-
ism, EMG activity lasting more than 2 seconds recorded
with electrodes placed on the masseter muscles at 2 cm
intervals during routine PSG was considered bruxism. Ac-
cording to the scoring, the patients were divided into two
groups SB (+) and SB (-), and the two groups were com-

pared with each other.

Statistical Analysis
Mean, standard deviation, median, minimum, maximum,
frequency, and ratio values were used in the descriptive
statistics of the data. The distribution of the variables was
measured by the Kolmogorov-Smirnov test. Mann-Whit-

ney u test was used in the analysis of quantitative inde-

pendent data. The Chi-square test was used in the analysis
of qualitative independent data, and the Fischer test was
used when chi-square test conditions were not met. SPSS

28.0 program was used in the analyses.

RESULTS

The study included 480 patients. The mean age of the pa-
tients was 42.2+10.6 years. Of the patients, 58% were male,
and 41.9% were female. According to BMI, 0.6% of the
patients were classified as underweight, 20.6% as normal,
40% as overweight, 26.7% as Class I obesity, 9.4% as Class
II obesity, and 2.7% as Class III obesity. The mean BMI was
29.0£5.0. According to AHI scores, 3.1% of the patients
were classified as normal, 26.5% as mild, 32.9% as moder-
ate, and 37.5% as severe OSAS. In the classification accord-
ing to headache types, 31.5% of the patients were classified
as migraine, 41.9% as tension-type, 2.1% as cluster, and
24.6% as other types of headache. In terms of the presence
of hypoxia, 63.3% of the patients were classified as normal,
23.1% as hypoxia-prone, and 13.5% as hypoxia. While 76%
of the patients were SB (-), 24% were SB (+) (Table 1).
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Table 1: Demographic Data, BMI, AHI, Headache Type, Presence of Hypoxia and Bruxism
Min-Max Median Avg.£5D/n-%
Age 18.0-59.0 43.0 42.2+10.6
Gender Male 279 58.1%
Female 201 41.9%
BMI 17.1-44.5 28.7 29.0+5.0
Underweight 3 0.6%
Normal 99 20.6%
Classification Overweight 192 40.0%
According to BMI Class T Obesity 128 26.7%
Class II Obesity 45 9.4%
Class III Obesity 13 2.7%
Minimum Oxygen Saturation
AHI Index 54.0-99.0 91.0 90.3+6.0
Normal 1.1-101.1 22.6 15 3.1%
Classification Mild OSAS 127 | 265%
According to AHI Moderate OSAS 158 | 329%
Severe OSAS 180 37.5%
Migraine 151 31.5%
Tension Type 201 41.9%
Headache Type
Cluster 10 2.1%
Other 118 24.6%
Normal 304 63.3%
Presence of Hypoxia ?gfj;:cr;ia 111 23.1%
Hypoxemia 65 13.5%
No 365 76.0%
Bruxism (SB)
Yes 115 24.0%
Min: Minimum, Max: Maximum, Avg: Average, SD: Standard Deviation, BMI: Body Mass Index, AHI: Apnea Hypopnea Index, OSAS:
Obstructive Sleep Apnea Syndrome, SB: Sleep Bruxism

The ages of the patients did not differ significantly between
the SB (-) and (+) groups (p > 0.05). The proportion of
male patients was significantly (p < 0.05) higher in the SB
(+) group than in the SB (-) group. The mean BMI value
was 30.9+5.1 in the SB (+) group, and 28.4+4.9 in the SB (-)
group, which was significantly (p < 0.05) higher in the SB
(+) group. In OSAS staging according to AHI, normal and
mild OSAS were significantly higher in the SB (-) group,
while severe OSAS was significantly (p < 0.05) higher in

the SB (+) group compared to the SB (-) group. The rate of
tension-type headache was 58.3% in the SB (+) group, and
36.7% in the SB (-) group, and it was significantly (p<0.05)
higher in the SB (+) group. The migraine rate was 35.3%
in the SB (-) group and 19.1% in the SB (+) group and was
significantly (p<0.05) higher in the SB (-) group. The rate
of the tendency to hypoxemia was 31.3%, and the rate of
hypoxia was 30.4% in the SB (+) group, while the same
rates were 20.5% and 8.2% in the SB (-) group, respectively,
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and were significantly (p < 0.05) higher in the SB (+) group
(Table 2).

Table 2: Comparison of Sleep Bruxism (+) and (-) groups in terms of BMI, AHI, Headache Type, and Hypoxia Presence

SB (-) SB (+)
Avg.+SD/n-% Median Avg.+SD/n-% Median P
41.7 £10.7 42.0 43.8+10.3 45.0 0.063
Gender Male 200 54.8% 79 68.7% 0.000 m
Female 165 45.2% 36 31.3%
28.4+4.9 28.3 309 +5.1 30.9 0.000 m
Classification According to BMI
Underweight 3 0.8% 0 0.0%
Normal 83 22.7% 16 13.9%
Overweight 159 43.6% 33 28.7%
Class I Obesity 82 22.5% 46 40.0% 0:000m
Class II Obesity 31 8.5% 14 12.2%
Class IIT Obesity 7 1.9% 6 5.2%
Minimum SO, 91.6 +4.6 92.0 86.2+79 87.0 0.000 m
AHI Index 243 +16.8 18.7 43.2+21.7 42.2 0.000 m
Classification According to AHI
Normal 15 4.1% 0 0.0%
Mild OSAS 120 32.9% 7 6.1%
Moderate OSAS 121 33.2% 37 32.2% 0:000m
Severe OSAS 109 29.9% 71 61.7%
Headache Type
Migraine 129 35.3% 22 19.1%
Tension Type 134 36.7% 67 58.3%
Cluster 9 2.5% 1 0.9% 0.000m
Other 93 25.5% 25 21.7%
Presence of Hypoxia
Normal 260 71.2% 44 38.3%
Hypoxemia Tendency 75 20.5% 36 31.3% 0.000 m
Hypoxemia 30 8.2% 35 30.4%

m Mann-Whitney u test / X* Chi-square test
SB: Sleep Bruxism, Avg: Average, SD: Standard Deviation, BMI: Body Mass Index, AHI: Apnea Hypopnea Index, OSAS: Obstructive Sleep
Apnea Syndrome
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DISCUSSION
Sleep disorders are common but overlooked health
problems in the community. OSAS occurs in 3% of the
middle-aged population. The prevalence of sleep apnea
headache in this population is 12-18%, while morning
headache with symptoms similar to sleep apnea headache
occurs in 5-8% of the general population. Headache disor-
ders and sleep disorders have a well-established comorbid
relationship.”®* Although headaches in obstructive sleep
apnea patients may appear to be a non-specific symptom,
the types of headaches in obstructive sleep apnea have
characteristics of tension-type headache, migraine, or
chronic migraine, often reported in the morning. In this
study, 41.9% of the patients whose PSG results were com-
patible with OSAS had TTH, 31.5% had migraine, 2.1%
had cluster headaches, and 24.6% had other primary head-
aches. The physiopathology of morning headaches in ob-
structive sleep apnea patients is not fully understood. The
headache may be the result of recurrent obstructive res-
piratory events associated with oxygen desaturation and
sleep fragmentation. The role of nocturnal hypoxemia is
controversial, and a slight association with sleep architec-
ture parameters has been found.>" However, our patients,
especially the group of patients with sleep bruxism was
more prone to hypoxemia. In the same group, higher AHI
increased nocturnal hypoxemia, and SB also contributed

to this increase.

According to the International Classification of Sleep
Disorders (ICSD-3), SB causes sleep quality deteriora-
tion and sleep disturbance.’ SB is defined as rhythmic or
non-rhythmic masticatory muscle activity that occurs in
the masticatory muscles during sleep. In addition to sleep
disturbances, symptoms such as hypertrophy of the mas-
seter and temporal muscles, tooth wear, tenderness of the
jaw muscles, pain on palpation, and morning headache are
frequently seen in these patients.® Although many studies
have demonstrated the relationship between SB and head-
aches, most of these studies have not classified headaches.

De Luca Canto et al. reported that TTH and migraine

are also associated with SB.6 However, unlike the litera-
ture, while the frequency of TTH was higher in the SB (+)
group, migraine was more common in the SB (-) group
in our study. Although the pathophysiology of TTH and
migraine is complex and multifactorial, previous studies
suggest that dysfunctions of masticatory and cervical mus-
cles are associated with an increased prevalence of these

disorders.”

SB has been frequently associated with sleep-disordered
breathing, especially snoring, and obstructive sleep ap-
nea.'®'»22! T our study, the frequency of severe OSAS was
significantly higher in the SB (+) group compared to the
SB (-) group. In parallel with this, BMI values were statis-
tically higher in the SB (+) group compared to the SB (-)
group. We believe that the high incidence of severe OSAS
in the SB (+) group may be related to its high incidence in
males, and the high number of male patients in this group.
In conclusion, sleep-disordered breathing was found to be
significantly higher in subjects with morning headaches,
and the presence of TTH, obesity, and severe OSAS was
found to be higher in those with SB (+) in our study, con-
sistent with the literature. We believe that the relationship
between SB, headache, and sleep-disordered breathing
may arise due to common risk factors or common patho-
physiology without a specific cause-and-effect relation-
ship. However, further studies with a larger number of pa-
tients are needed to demonstrate the relationship between

these disorders.

Study Limitations
The biggest limitation of our study is that although the
number of patients included in the study was high, the
number of patients with sleep bruxism was low; and these
data stays limited in reflecting the general population.
Again, due to the retrospective nature of the study, patients
were evaluated only based on medical records and pol-
ysomnography data, and it was not sufficient to evaluate
the long-term treatment and outcome of all patients. Since

the polysomnography examination, for which we obtained
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the main data of our study, is expensive and difficult to ap-
ply, the study was planned retrospectively. Therefore, more

accurate results can be obtained with a prospective study.
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Abstract
Introduction  In this study, we aimed to test the validity and reliability of the Turkish version of the modified Yale food addiction scale version 2.0, which has been developed to evaluate
the substance use disorder criteria in DSM V in 2017 in terms of food addiction.

Materials ~ The methodological and descriptive study was performed in seven family medicine units between June 2017 and March 2018. A total of 271 people was included in the

and Methods  study, and the questionnaire was asked to answer a total of 32 questions, including 13 questions about phrasing, socio-demographic characteristics, habits, current diseases,
and 19 questions about weight. In statistical analyses, the validity of the scale was tested for language validity, content validity, factor validity, and construct validity. In the
reliability analysis, internal consistency and time invariance of the scale against time were evaluated. A p-value of <0.05 was considered significant
Results  The mean age of the 271 participants (75.6% female) was 39.23+12.66 SD, and the mean body mass index (BMI) was 29.249+6.113 SD. After the language validity of the
scale, the content validity of the scale (Davis value>0.80), compatibility with factor analysis (KMO value 0.709 and Barlett sphericity test result p<0.001), and internal
consistency (Cronbach alpha coefficient 0.802) were found sufficient.
Conclusion  mYFAS 2.0 can be used as a data collection tool in food addiction’ screening.
Keywords ~ Food Addiction; Validity; Reliability
0z
Ama¢  Bu ¢alismada 2017 yilinda DSM 5’teki madde kullanim bozuklugu kriterlerini yeme bagimlihigr agisindan degerlendirmek icin gelistirilen modifiye edilmis Yale yeme bagimhiligi
olgegi siiriim 2.01n Tiirkge'ye uyarlanarak gecerlik ve giivenilirliginin ssnanmast amaglanmugtir.
Yontem ve  Metadolojik ve tanimlayici tipteki arastirma 7 aile hekimligi birimine Haziran 2017-Mart 2018 tarihleri arasinda basvuran hastada yapildi. Toplam 271 kisinin dahil edildigi
Geregler  arastirmada Glgege ait 13 ifade, sosyo-demografik ozellikler, ahiskanliklar, mevcut hastaliklar, ve kiloyla ilgili 19 soru olmak iizere toplam 32 sorunun cevaplanmast istendi.
Istatistiksel analizlerde olgegin gegerligi degerlendirilirken dil gegerligi, kapsam gecerligi (content validity), faktor analizine uygunlugu ve yap: gecerligi test edildi. Giivenirlik
analizinde i¢ tutarlilik ve 6lgegin zamana kars: degismezligi degerlendirildi. p<0,05 anlaml kabul edildi.

Bulgular  Toplam 271 katiimcinin (%75,6%1 kadin) yas ortalamalar: 39,23+12,66 SS ve beden kitle indeksi (BKI) ortalamalart 29,249+6,138 SS idi. Ol¢egin dil gecerligi saglandiktan
sonra kapsam gegerliginin (Davis sayist > 0,80), faktor analizine uygunlugunun (KMO degeri 0,709 ve Barlett kiiresellik testi sonucu p<0,001), i¢ tutarliliginin (Cronbach alfa
katsayisi 0,802) yeterli oldugu goriilmiistiir.

Sonu¢  mYYBO 2.0 ‘yeme bagimlhgr’ taramalarinda veri toplama aract olarak kullanilabilir.
K‘/:an;:;: Yeme Bagimlihig; Gegerlilik; Giivenilirlik
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INTRODUCTION
We need nutrients to meet our physiological needs. Nu-
trients are known as natural rewards and affect the reward
system in the limbic system. Vital natural rewards are
defined as eating, drinking, sexuality, and social relation-

ships.

In the preclinical studies, the homeostatic and non-ho-
meostatic aspects of nutrition and their relationships with
each other were evaluated. In a study, it was concluded that
everyone would be at their ideal weight under conditions
where nutrition is controlled only by homeostatic systems
and that nutrition would be perceived as a vital need such
as breathing. The hedonic system plays a role besides the
reward system and its association with the sense of taste
and pleasure. As a result, some nutrients are consumed

excessively.?

When mentioned about addiction, at first, tobacco, alco-
hol, and substance addictions come to mind. However, be-
havior-based food addiction that is not based on a physical
substance, gaming addiction, sex addiction, computer ad-
diction, television addiction, shopping addiction, internet
addiction can also be mentioned.>* The inability to control
behavior or action and the continuity of behavior or action
despite its negative consequences can be shown as stand-
ard features for the concept of addiction both in substance
addiction, such as alcohol and tobacco, and in behavioral
addictions such as eating, sex, and internet.”> Moreover,
the dependence that occurs with these behaviors can cause
activity changes in the anterior and limbic regions of the

brain similar to that of substance dependence.®*

Randolph first proposed the concept of food addiction
(FA) in 1956, but it has become more emphasized with
the spread of obesity in recent years.! In the 1990s, pio-
neers of FA, such as chocolate addiction, emerged in the
literature. Although it was previously mentioned in pop-
ular media, in the early 2000s, they systematically began

to be seen in the scientific literature. FA is considered as a

valid further research topic for some individuals because
of neurophysiological symptoms such as biobehavioral
symptoms, the development of tolerance to certain foods,
the presence of withdrawal symptoms, and the presence
of endogenous opioids and dopamine activity in the mid-
brain FA is defined as a type of dependence in which some
people over-consume certain foods, clinically leading to
weight gain and obesity. However, is there a disorder that
can be defined as food addiction? If there is such a disor-
der, the question of in which obesity or addiction-related
disorders should the eating disorders be included has been

raised.!>!¢

The debate continues in the literature, whether FA is a dis-
tinct phenomenon, a subtype of obesity, a qualifier for eat-

ing disorders, or a behavioral addiction."”

Although it is still debated that food is needed to survive
unlike abused substances, and at what point it can be called
addiction; the consumption of processed fat and carbohy-
drate-containing foods more than needed evokes the need
for reward rather than the sense of saturation, and rein-
forces the concept of FA."® In some studies, it is believed
that food addiction is the cause of many obesity cases. For
example, a US survey found that food addiction is one of
the most commonly used explanations for the cause of in-

creasing obesity rates in Western society.

In the first half of the 20th century, chronic degenerative
diseases came to the forefront after the infectious diseas-
es that killed masses were kept under control. WHO re-
ported that, in 2012, increased BMI was a risk factor for
cardiovascular diseases, diabetes, and some cancers, one
of the leading causes of death. The prevalence of obesity
continues to rise in Turkey as a serious problem threat-
ening the public health as around the world. According
to TUIK (2016) data, the prevalence of obesity increased
by 31.1% in 2014, from 15.2% in 2008 to 19.9%. In 2016,
it was 19.6%. Although it is predicted that food addiction

can cause obesity, it is not possible to say that the reason
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for obesity is only food addiction. Understanding the ex-
tent of the relationship will only be possible through an

appropriate assessment of food addiction.

Although there is no clarity in its definition, if FA is an
addiction such as alcohol addiction, and if it confronts us
with serious public health consequences related to obesi-
ty, we need to have information about the prevalence of
this addiction and develop primary, secondary and ter-
tiary protection strategies. To this end, Gearhardt and col-
leagues developed the Yale food addiction scale version 2.0
(YFAS version 2.0) in 2016.

There is no measurement tool developed for the diagno-
sis of FA in Turkish compatible with the recent changes in
DSM-V. This study was conducted to adapt and test the va-
lidity and reliability of the modified Yale Food Addiction
Scale Version 2.0 (mYFAS version 2.0), which is the short
version of the test developed by Schulte and Gearhardt in
2017 to evaluate substance use disorder (SUD) criteria in
FA.

MATERIAL and METHODS
This study is a methodological study conducted with 271
patients who admitted to 7 family medicine units affiliated
to 3 Family Health Centers (ASM) in Sakarya province be-
tween June 2017 and March 2018 to test the validity relia-
bility of the scale. Before starting the study, ethics approval
was obtained from the Non-Interventional Research Eth-
ics Committee of Sakarya University Faculty of Medicine
(date: 02.10.2017; number: 71522473/050.01.04/200). Par-
ticipants were selected from individuals between 18-65
years of age, who were mentally capable of understanding
what they read or read to them, were not pregnant, not
breastfeeding, had not undergone any gastrointestinal sys-

tem surgery, and had no cancer.

Participation in the study was voluntary, and the scale was
given to the participants and asked to mark the most ap-

propriate option for them. For the retest, the participants

were called one day in advance, invited to the ASM, and
asked to complete the scale again. Height and weight
measurements were carried out by the researcher with the

measurement instruments included in the ASMs.

Modified Yale Food Addiction Scale Version 2.0
(mYFAS version 2.0)
Following the publication of DSM-V in 2013, the YFAS,
which was formed based on the criteria in DSM IV, and its
short version, the Modified YFAS, were out of date. There-
upon, in 2016 Gearhardt et al. developed the YFAS 2.0,
which met the 11 SUD criteria in DSM V.* It was followed
by modified YFAS 2.0 developed by Erica M. Schulte and
Asley N. Gearhardt in 2017, to be used in extensive epi-
demiological studies, and in studies which addiction-like
eating behavior must be determined with a short meas-
urement.”” mYFAS 2.0 is an 8-point Likert-type scale that
consists of 13 items representing the behavioral findings
experienced by the participant during the last year while
eating certain foods (mainly processed foods). For scoring,
with the suggestion of the author, each item was given a

score of 0 or 1 based on the met criteria. (Table 1).

Table 1. Score Equivalent of Answers to 8-point Likert Scale
Questions Asked to Participants

Questions Answers Score
Question 3, 7,12, and 13
Answers 0-1 and 2 0
Answers 3-4-5-6 and 7 1
Question 1,4,8, and 10
Answers 0-1-2-3 and 4 0
Answers 5-6 and 7 1
Questions 2, 5, 6,9 and 11
Answers 0-1-2-3-4 and 5 0
Answers 6 and 7 1

A method was used in the evaluation of the scale, as in the

original article.

SYMPTOM COUNT SCORING METHOD

It is calculated according to how many of the 13 items the

105




Sakarya Med ] 2023;13(1):103-109
TOK et al., The Modified Yale Food Addiction Scale Version 2.0

participant meets. The total score ranges from 0 to 13.

“Back-translation” method was used to translate the scale
in the original language into Turkish, by translation from
English to Turkish by three different people who are fluent
in English and Turkish, and then the translation to English
by two different people.*»** Finally, the language equiva-
lence of the scale was obtained by consulting a different
person to evaluate the meaning difference and make the
necessary changes. The scale was presented to the expert
group of six academics to ensure content validity, and the

results were evaluated according to Davis technique.”®

There are two basic psychometric properties (validity and
reliability) in scale adaptation.* Validity is a concept eval-
uating if a test measures the property that it wants to meas-
ure. In this context, if a test measures the property, it wants
to measure accurately, and without mixing it with other
features, it is said to be valid. Reliability is the consisten-
cy of repetitions in a measurement process where similar
results are obtained if the measurement is repeated.” The

original mYFAS 2.0 scale was unidimensional (Table 2).%

Table 2. Methods Used in Validity Analysis
Method

Technique

Language validity Group translation

Back-translation

Expert opinion

Content/Scope validity (Davis Technique)

Suitability of sample size Bartlett test

Suitability of data set for factor

. Kaiser-Meyer-Olkin test
analysis

Construct validity Confirmatory factor analysis

Statistical Analysis
In the factor analysis, the sample size and its suitability for
the factor analysis were performed with the Keiser-Mey-
er-Olkin Measure of Sampling Adequacy (KMO) and
Bartlett’s Sphericity test. KMO ranges from 0 to 1 and is
required to approach 1, but above 0.60 is considered suf-

ficient. Bartlett’s Sphericity test is said to be appropriate

for factor analysis when the p-value is less than 0.05, and
attention should be paid to the principle of correlations be-
ing in between 0.30 and 0.90.17

The factor structure in the data was tried to be determined
with the help of the variables observed in explanatory
factor analysis. In the confirmatory factor analysis (CFA)
tests, whether the theoretical structure determined by the
researcher exists in the data is tested (Alpar 2016). Indi-
ces such as X2, root mean square error of approximation
(RMSA), comparative fit index (CFI), and goodness of fit
index (GFI) were used in CFA. Cronbach Alpha Coefhi-
cient and KR-21 were used for internal consistency and
homogeneity. Spearman correlation analysis and Wilcox-
on signed-rank test were used for invariance of the scale

against time."”

RESULTS
After the language validity of the scale was obtained, ex-
pert opinion was sought to evaluate the scope validity. The

Davis value was > 0.80, which was sufficient.

The validity of the scale
KMO value, showing the suitability of the scale for factor
analysis, was found as 0.709. The Bartlett sphericity test re-
sult was p<0.001 (highly significant), and it was concluded
that the sample size was sufficient. The single factor model
in the original scale was evaluated by confirmatory factor

analysis.

Confirmatory factor analysis
In the model, X? value was found 220,435, degree of free-
dom 63, p<0.001, xA2/Sd value 3,499, RMSEA 0.096, and
CFI 0.850, showing that the scale was well fit. The factor

loads are shown in Table 3.

Reliability analysis
The Cronbach’s alpha coefficient calculated for the internal
consistency analysis of the scale was 0.802. As a result of

the item analysis of mYFAS 2.0, the total correlation values
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Table 3. Reflection of substance use disorder criteria on items and factor loads
DSM-V SUD criteria mYFAS 2.0 questions Factor loads
Taking the substance in larger amounts or for longer than T ate to the point where I felt physically ill (item 1) 0.48
meant to.
Wanting to cut down or stop using the substance but not I tried and failed to cut down on or stop eating certain 033
managing to foods (item 11) ’
Spending a lot of time getting, using, or recovering from I spent much time feeling sluggish or tired from overeating 0.58
use of the substance (item 2) ?
Giving up important social, occupational, or recreational | I avoided work, school, or social activities because I was 0.14
activities because of substance use afraid I would overeat there. (item 3) ’
Ik ing in th hough i
Continue to use despite known negative consequences ept eatlng.ln the same way even though my eating 0,54
caused emotional problems (item 8)
Tolerance EaFlng the same amount .of food did not give me as much 041
enjoyment as it used to (item 9)
Development of withdrawal symptoms, which can be If T had emotional problems because I hadn’t eaten certain 027
relieved by taking more of the substance foods, I would eat those foods to feel better (item 4) ’
Continued substance use despite having persistent or My friends or family were worried about how much I 036
recurrent social or interpersonal problems overate (item 13) ?
Substance use resulting in a failure to fulfill major role My overeating got in the way of me taking care of my
- . . . 0,44
obligations family or doing household chores (item 7)
Substance use in situations in which it is physically haz- Lwas so dlStl‘athfed by eating that I could have been.hurt
(e.g., when driving a car, crossing the street, operating 0,32
ardous. . .
machinery). (item 12)
I had significant problems in my life because of food and
eating. These may have been
Substance use causes clinically significant damage problems with my daily routine, work, school, friends, 0,93
family, or health (item 6)
Substance use causes clinically significant distress My eating behavior caused me a lot of distress (item 5) 0,91

of the 3rd and 10th items were below 0.30. Therefore, it

was decided not to remove these substances.

The invariance of the scale against time was evaluated over
their total scores using test-retest with 32 participants in
15 days intervals. The Kolmogorov-Smirnov test evaluat-
ed the compatibility of the variables to the normal distri-
bution, and nonparametric tests were applied. The Mann
Whitney U test evaluated total scores, and no significant
difference was found (p = 0.919). When the scores ob-
tained were evaluated with Spearman correlation coeffi-
cient, a positive, very strong, and very significant correla-
tion (r = 0.899; p <0.001) was found. These results showed
that the scale did not change over time. As a result of these
analyzes, the scale was adapted to Turkish successfully and

named as ‘modifiye edilmis Yale yeme bagimlilig1 él¢egi

stirtim 2.0’

Of the 271 participants, 205 were female (75.6%), and 66
were male (24.4%). The mean age was 39.2 £12.66 SD, and
the mean body mass index (BMI) was 29.249+6.183 SD.

Symptom count scoring methods was used to evaluate the

participants and 0-13 points were obtained.

DISCUSSION
A negative, weak, significant correlation was found be-
tween addiction scores and age (r=0.15, p<0.05) in the
study which YFAS developed, but in the original article
of mYFAS 2.0 (r=0.13, p=0.06) (Schulte 2017) and in our
study, no significant correlation was found between the

scores obtained by the symptom counting scoring method
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and age (r=0.15; p=0.802).

In our study, no significant difference was found between
the genders in terms of symptom counting method, sim-
ilar to the original article of mYFAS 2.0. This result shows
us that if there is a problem, we need to address it as a
whole without reducing it to the genders. Although there
was no difference between the education levels in the orig-
inal article in terms of the scores obtained from the scale,
total symptom scores of university graduates were lower
in our study. It is expected that more educated people will
show this will on eating behavior and get a lower score,
considering the desire of individuals to increase their edu-

cation as a result of their will.

In this study, a specific sample selection method to repre-
sent the general population was not used since the patients
included in the study were patients who applied to AHB.
This situation could be considered as a limitation because
the results could not be generalized, but the sample size
was adequate and suitable for factor analysis. Besides, a
scale that evaluates FA in a fast and practical way, which is
an important and current problem in the world and Tur-
key, was adapted to Turkish with validity and reliability

analysis. It increases the importance of the study.

There was a time when the risk of smoking was not un-
derstood, or it was assumed that smoking was beneficial.
However, in the end, its damages were revealed through
scientific studies. It is not a proven fact that a person may
be addicted to food, but with a cautious approach, we be-
lieve that using these and similar scales will return to us as

a gain rather than a loss due to the ‘prudential principle’

However, assuming that FA is a disease, the mYFAS 2.0
scale can be considered as an objective and practical tool
that can lead us to diagnosis. Current data shows that Tur-
key will be struggling with obesity and related health prob-
lems in the future as today. Therefore, we think that it will

be useful to adapt these and similar scales into Turkish for

the prevention of obesity.

CONCLUSION

mYFAS 2.0 can be used as a data collection tool in ‘food
addiction’ screenings. Considering that the concept of FA
is still debatable, we think that the results obtained with
the scale do not make the diagnosis of FA, but it can be
a warning and a guide in research on obesity prevention.
In this study, It started with the approval of T.C. Sakar-
ya University Faculty of Medicine Non-Invasive Research
Ethics Committee dated 02/10/2017 and decision num-
bered 71522473/050.01.04/200.

Our article is published with any institution, organization
and person. There is no conflict of interest and there is no

conflict of interest between the authors.
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Abstract

Introduction  This study was conducted to examine the effects of trait and state anxiety of parents who had children with type 1 diabetes on family functioning during the COVID-19
pandemic.

Materials ~ This descriptive, cross-sectional, and correlational study was conducted during the quarantine period by using the random sampling method. The study was completed with
and Methods  the parents of 134 children with type 1 diabetes registered in the pediatric endocrinology outpatient clinic of a hospital in western Turkey.

Results It was determined that the family functions of parents with children with type 1 diabetes were mostly affected by state anxiety level and trait anxiety level and HbA1lc level,
respectively. It was found that 45% (F= 36.764, p<.001) of the factors affecting family functioning in the model were explained by state and trait anxiety levels and HbAlc
level.

Conclusion  The anxiety levels of parents during the quarantine period negatively affected family functioning. In public health emergencies such as pandemics, parents of children with
chronic diseases should be followed carefully, mental assessments should be made, and necessary measures should be taken in the early period.

Keywords Type 1 Diabetes; Parent; Anxiety; Family Function.

Amag  Bu calismada, COVID-19 pandemi siirecinde tip 1 diyabetli ocugu olan ebeveynlerin siirekli ve durumluk kaygisinin aile islevleri iizerine etkisinin incelenmesi amaglanmugtir.

Yontem ve  Tammlayici, kesitsel ve iliskisel tipteki bu ¢alisma rastgele ornekleme yontemi ile karantina doéneminde yapilmugstir. Calisma, Tiirkiye'nin batisindaki bir hastanenin pediatrik
Geregler  endokrinoloji poliklinigine kayitl 134 tip 1 diyabetli cocugun ebeveynleri ile tamamlanmigstir.

Bulgular  Tip 1 diyabetli cocugu olan ebeveynlerin aile islevlerini sirasiyla en ¢ok durumluk kayg: diizeyi ve siirekli kayg: diizeyi etkiledigi sap stir. Modeli linde aile islevselligini
etkileyen faktorlerin %43 iiniin ((F= 51.356, p<.001) durumluk ve siirekli kayg: diizeyi ile agiklandigr bulunmusgtur.

Sonu¢  Karantina doneminde ebeveynlerin artan kayg: diizeyleri aile islevlerini olumsuz yonde etkilemistir. Pandemi gibi halk saghgr acil durumlarimda kronik hastalhigr olan ¢cocukla-

rin ebeveynler dikkatle takip edilmeli, mental yonden degerlendirmeleri yapilarak erken do; de gerekli 6nlemler al, hdur.
Anahty .
KsznelZ: Type 1 Diyabet; Ebeveyn; Kaygs; Aile Islevi.
@ Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION
The World Health Organization (WHO) reported the
COVID-19 outbreak caused by SARS-CoV-2 on 30 Jan-
uary, 2020 and declared it as a “public health emergency
of international concern”' The WHO declared the COV-
ID-19 outbreak as a pandemic due to its alarming spread
across the world.? Due to the highly infectious nature of
COVID-19 and its spread through droplets, countries have
taken many restrictive measures such as lockdowns, work-
ing from home, restriction of unnecessary movements in

the public space, and closure of schools.?

It has been stated that COVID-19 is a risk factor for
adults with diabetes.3 Although Type 1 Diabetes Melli-
tus (T1DM) is not considered high risk for children, se-
rious symptoms, including mortality, have been reported
in children, and the spread of infection has been found to
pose a major health threat to all age groups.*>* The Inter-
national Society for Pediatric and Adolescent Diabetes (IS-
PAD) empbhasizes that attention should be paid to diabetes
management at home, too, to reduce the need for emer-
gency care and the frequency of hospitalization during the

pandemic period.’

Parental support is very important in the management of
T1DM. In addition, family processes are also affected by
the disease®. Some family members experience strong feel-
ings of despair and stress. Some studies show that chronic
diseases cause psychological and emotional distress, phys-
ical illness, and family breakdown, disrupt social and sex-
ual relationships, reduce social activities, and cause eco-

nomic difficulties (Erdem et al., 2013).

Glycemic control in patients with TIDM can prevent com-
plications. Glycated hemoglobin (HbA1lc) is the standard
parameter to assess glycemic control in patients with DM.
Some studies have found a high level of correlation be-
tween poor glycemic control and family conflict.”® The
time spent in hospitals, the complexity of medication

management, and intensive medical treatments greatly

affect family members emotionally, physically, and finan-
cially. The impact of the disease on family functioning
also affects the child’s adaptation to the disease.” Parents
of children with TIDM take on most of the responsibili-
ty for medical care (such as nutrition management, blood
glucose monitoring, management of days when the child
is sick, and insulin production).’®'' Although the psy-
chosocial impact of living with diabetes is complex, it af-
fects both the person with TIDM and their family."* For
example, experiencing hypoglycemia can be challenging
for both individuals with diabetes and their family mem-
bers.'® The care of children with T1IDM (such as blood
glucose monitoring, insulin production, and compliance
with the nutrition regime) includes daily challenges, and
this responsibility can strain parents psychologically. The
emotional burden experienced by parents of children with
T1DM may be exacerbated by the current COVID-19 pan-
demic. The change in family dynamics since the onset of
COVID-19 is reflected in different aspects of the care of
children with T1IDM. First, the anxiety about and fear of
potentially serious infection of the child creates a stressful
situation for parents.”* Second, the suspension of school
and extracurricular activities causes children and adoles-
cents to spend more time at home and requires more at-
tention from parents. Third, the closure of parks and recre-
ational areas may cause a decrease in physical activity."* All
these changes can significantly affect the child’s glycemic
control and increase their anxiety by placing more respon-

sibility on parents.'¢

Anxiety is an adaptive mechanism for coping with per-
ceived danger. It is defined as a very basic human emotion
and a multifaceted affect. Because of the acute and chron-
ic expression of anxiety, Spielberger et al. (1970) used the
concepts of trait anxiety and state anxiety while developing
their scale.'” Accordingly, they defined state anxiety as the
emotional response that occurs as a result of individuals’
interpretation of negative situations as threatening in a
specific moment and trait anxiety as the response of indi-

viduals to being generally anxious and stressed about the
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situations they are in.”” When we consider these anxiety
types for the parents of children with T1DM, trait anxiety
is the anxiety parents feel because their child has a diagno-
sis of TIDM. State anxiety, on the other hand, is the anx-
iety they feel because they interpret the pandemic as po-
tentially threatening to their child. The anxiety and stress
experienced by parents of children with T1IDM can affect
family dynamics and functions. Many studies have been
conducted in the literature on the anxiety levels of children
with TIDM and the effects of the pandemic.>'® However,
no study has been found on the anxiety levels of parents in

this period and its effect on family functioning.

Research Hypothesis
We hypothesized that during the COVID-19 pandemic,
the trait and state anxiety levels of parents with a child with
Type 1 Diabetes would increase and this would affect fam-
ily functions. This study was conducted to investigate the
effect of HbAlc levels of children with type 1 diabetes and
their parents’ state and trait anxiety on family functioning

during the covid-19 pandemic.

MATERIALS and METHODS

Participants and study design
A descriptive, cross-sectional, and correlational research
design was used in this study. The sample size was calcu-
lated as 110 individuals on the G-Power software package,
based on medium effect size, Type 1 error of 0.05, and
Type 2 error of 0.05 (95% power)." Parents who met the
inclusion criteria, agreed to participate in the study, and
submitted a written consent form were included in the
study to clearly understand the relationship between the
variables. The sample of the study consisted of the parents
of 134 children with T1IDM who were aged between 9 and
18 and registered with the Pediatric Endocrinology Clinic
of a hospital in western XXX between April 2021 and July
2021.

Since face-to-face communication was not possible due to

the COVID-19 quarantine, data were collected from the

participants through an online self-report questionnaire
using Google Forms®. Inclusion criteria for parents: a)
having a child with TIDM between the ages of 9-18; b)
diagnosis of the child with TIDM at least a year ago; c)
volunteering to participate in the study. Criteria for par-
ticipation in the present study were the absence of disa-
bilities hampering comprehension, and voluntary partici-
pation. The exclusion criteria for parents with a diagnosis
of psychiatric illness and/or using psychiatric medication
were not included in the study. Independent variables: The
State-Trait Anxiety Inventory, socio-demographic char-
acteristics and HbAlc level. Dependent variables: The
PedsQL Family Impact Module scale scores are dependent

variables.

Survey instruments
In this study, a Descriptive Information Form, the State-
Trait Anxiety Inventory, and the PedsQL Family Impact

Module were applied to parents.

The Descriptive Information Form
This form, which was created by the researchers, consists
of questions about the socio-demographic characteristics
of parents with a child with T1DM, including age, gender,
educational status, HbAlc level of the child with diabetes,

and duration of diabetes.

The State-Trait Anxiety Inventory (STAI)
The State-Trait Anxiety Inventory (STAI) developed by
Spielberger et al. (1970) was used in the study."” It's Turk-
ish translation, reliability and validity studies were carried
out by Oner and Le Compte in 1983. It is a self-evaluation
scale with a 4-point Likert-type rating structure and in-
cludes a total of 40 items consisting of short statements.?
It involves two parts, including a 20-item “state anxiety
form” and a 20-item “trait anxiety form” Cronbach’s alpha
coeflicient of the scale ranges between .83 and .87, test-re-
test reliability between .71 and .86, and item reliability be-
tween .34 and .72. In this study, the reliability coeflicient

was found to vary between 0.85 and 0.92.
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The PedsQL Family Impact Module: This scale was de-
veloped by James Varni in 2004 to measure the effects
of having a child with a disease on family functioning. It
consists of a total of 6 sub-factors and 36 statements.” The
entire scale consists of positive items and it is graded on a
five-point Likert-type scale (Never (0), Rarely (1), Some-
times (2), Often (3), and Always (4)). The items are reverse
scored during the calculation of the score (0 = 100, 1 =
75,2 =50, 3 = 25, and 4 = 0). Higher scores indicate good
family functioning and a low negative impact on the fam-
ily. Cronbach’s alpha coefficient is 0.97 for the overall scale
and ranges between 0.82 and 0.97 for the subscales (phys-
ical functioning, 0.91; emotional functioning, 0.90; social
functioning, 0.88; cognitive functioning, 0.93; communi-
cation, 0.88; anxiety, 0.82; daily activities, 0.91; family re-
lations, 0.97). It was adapted in 2020.22 Cronbach’s Alpha
for the Turkish version of the PedsQL Family Impact Mod-
ule was found as 0.917, and the alpha coefficients of the
subscales ranged between 0.653 and 0.944. In this study,
Cronbach’s alpha for the total scale was found to be 0.94.

Statistical analysis
The study data were analyzed on the IBM SPSS 22 statisti-
cal software package. Frequencies, percentages, and mean
scores were used to evaluate the descriptive data of the
participants, and the Shapiro-Wilk test was used to eval-
uate the normality of the data. The relationship between
PedsQL Family Impact Module and Trait Anxiety Inven-
tory and between the State Anxiety Inventory and PedsQL
Family Impact Module was evaluated by using Pearson
correlation analysis. Regression analysis was conducted
to determine to what extent parents’ trait and state anx-
iety and children’s’ HbAlc levels predicted family func-
tions. The independent variables (trait and state anxiety
scale scores) that we think may have an effect on family
functions, which is our dependent variable in the study,
were included in the regression model. In addition, HbA1lc
level, which is the most important parameter of metabolic
control in diabetes, was chosen as an independent variable.

Ethics committee approval

This study was approved by the Institutional Review Board
of the University (IRB approval no: 2021/10-33, dated
29.03.2021). In addition, parents were informed about the

research, and their written consent was obtained.

RESULTS

The mean age of the parents of the adolescents with TIDM
included in the study was 41.8 + 5.89 years, 76.90% of
them were female, 91.80% were married, and 54.50% had
an undergraduate degree. Also, 94.80% of the parents stat-
ed that they were afraid that their children might contract
COVID-19. It was found that the children of the parents
participating in the study had diabetes for 6+3.25 years on
average and that the HbAlc level of 61.90% of them was
above 7.50% (Table 1).

Table 1. Demographic characteristics of participants
Descriptive Features
n %

Kadin 103 76.9
Gender

Erkek 31 23.1

Married 123 91.8
Marital status

Not married 11 8.2

Primary

School 20 14.9
Education level High School 41 30.6

University 73 54.5

Yes 127 94.8
Fear of having Covid-19

No 7 52

<7.5 51 38.1
HbA1lc (%)

>7.5 83 61.9

41.18+5.89

Age (year) (min:27- max:54)
Duration of diabetes 6+3.25
(year) (min:2- max:14)
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When the correlation between the trait and state anxiety
levels and family functions of the parents with children
with T1IDM was examined, there was a moderate negative
correlation between parents’ state anxiety levels and their
family functioning (r= -0.550, p<.001) and a low-level,
negative, and significant correlation between family func-
tioning and trait anxiety levels (r= - 0.308, p<.001) (Table
2).

Table 2. The relationship between family functioning and HbAlc
Levels of Children with Type 1 Diabetes and Their Parents’
Anxiety

1 2 3
r r r
1. PedsQl Family Impact L0
Module
2. State Anxiety .550% 1.0
3. Trait Anxiety -.308* 1.0

*: p<.001

Three models were created to determine the level of trait
and state anxiety levels of the parents with children with
TIDM to predict family functioning. According to the
multiple regression analysis, the relationship between the
parents’ family functioning and other variables was exam-
ined, and it was found that there was a moderate, signifi-
cant negative correlation with the state anxiety levels (B=
-0.598, p<.001), a weak, significant negative correlation
with the trait anxiety levels (f=-0.356, p<.001), and a sig-
nificant positive correlation with HbAlc levels (f=-0.141,
p<..001). It was determined that the family functioning
of parents with children with TIDM was mostly affect-
ed by the level of state anxiety, the level of trait anxiety,
and HbA1c levels, respectively. It was found that 45% (F=
36.764, p<.001) of the factors affecting family functioning
in the model were explained by state-trait anxiety levels
and HbA1c levels (Table 3).

Table 3. The level by which state and trait anxiety of parents and HbA1c levels of a child with T1IDM predicted family functioning
Variables B g St;lf;rd t p L9i‘?ﬂ€_l [f?;pBer
Constant 119.547 4.90 24.370 p<.001 109.843 129.252
Trait Anxiety -.897 -.356 17 5252 p<.001 -1.234  -.559
State Anxiety -.280 -.598 .16 7.951 p<.001 -1.598 -.961
HbAlc .700 -.141 1.81 p <.001 2.894 4.295
R2 0.447

F 36.764

Dw 2.062

(: Beta , R2: Adjusted R2
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DISCUSSION
The mental health effects of COVID-19, which is a public
health emergency, have been identified as a high-priority
topic for research.”” Understanding the psychological ef-
fects in different populations can provide a theoretical ba-
sis for identifying people at risk and developing solutions.**
Strengthening families is of great significance in diseases
such as TIDM, where family-centered care is important.
The results of this study show the relationship between the
state and trait anxiety levels of parents with children with

T1DM and their family functioning.

It was determined that there was a low-level, negative, and
significant relationship between the parents’ trait anxiety
level and family functioning. Trait anxiety shows how peo-
ple feel about themselves in general. In studies conducted
with parents of children with chronic diseases, parents’
anxiety levels were found to be high. Whittemore et al.®
stated in their study conducted before the pandemic that
parents of children with T1IDM were more stressed and
anxious, given that diabetes management requires a lot of
responsibility and time. Some studies have shown that de-
pressive symptoms in parents with children with T1IDM
are associated with lower parent involvement, lower fam-
ily adjustment, and higher family conflict.?**” The family
functioning of children with T1DM is negatively affected
by their parents’ anxiety levels, and this finding is consist-

ent with the literature.

It was determined that there was a low-level, negative,
and significant relationship between parents’ state anxiety
levels and their family functioning. State anxiety level is
defined as the type of anxiety that occurs when an indi-
vidual experiences a stressful situation/event. The COV-
ID-19 pandemic has caused panic and fear all over the
world. Uncertainties, people’s lack of knowledge of the
disease, and the rapid increase in the number of deaths
have increased anxiety. The severe course of infection in

those with chronic diseases has also worried the parents.

Due to fear of COVID-19 infection and uncertainty about
its severity in patients with diabetes, parents have become
even more concerned during the pandemic.?® It has been
determined that parents of children with T1DM are twice
as likely to be concerned about developing the disease,
social distance, and emotional burden than parents of
children with no diabetes.***** BD found that during the
COVID-19 period, families experienced intense anxiety
because they were afraid that their children might contract
the disease and because they had difficulties in managing
diabetes. However, it was stated that family resilience was
at a good level in this period.* Similar to our findings, the
study showed that families with children with T1IDM were
negatively affected during the COVID-19 period.”? Al-
though the infection had a mild course in the pediatric age
group, the existing anxiety of the parents increased with
the pandemic due to the chronic disease in their children.
It is thought that parents’ anxiety also affected family func-

tioning negatively.

It was determined that the family functioning of parents
with children with T1IDM was mostly affected by the lev-
el of state anxiety, trait anxiety and HbAlc levels, respec-
tively. A low-level correlation was found between HbAlc,
which is the most important indicator of metabolic control
in diabetes, and family functioning. There were no stud-
ies in the literature on the effect of family functioning on
metabolic control during the pandemic. Previous research
found that families with a child with type 1 diabetes re-
ported lower family functioning than families with no
children with type 1 diabetes, which indicates the negative
impact that type 1 diabetes can have on a family.*® Dif-
ferences in family functioning experience among family
members were associated with poor metabolic control.****
Pandemic process affects parent’s ability to manage diabe-
tes and to support children’s autonomy*. In this context,
it was observed that the anxiety of parents with children
with T1DM affected their family functioning in their daily
routine, but that the pandemic led to anxiety that affect-

ed family functioning at a higher level. In the literature,
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there are studies on how children and adolescents with
T1DM are affected in terms of glycemic control, diabetes
management, and psychosocial aspects during the COV-
ID-19 period. However, there are no studies on the effects
of this pandemic period on families. During this period,
it is thought that families have been neglected as studies
have focused only on children with T1IDM. Therefore, it is
thought that this finding will contribute to the literature.

Limitations
This study has several limitations, the most important of
which is that the responses of parents consist of data based
on self-reports. Another limitation is the collection of data
from only one hospital. Therefore, the results of this study

cannot be generalized to all regions in Turkey.

CONCLUSION
In conclusion, it was found that the anxiety levels of par-
ents who had children with TIDM negatively affected
their family functioning. However, it was determined that
the increased anxiety levels of parents during the COV-
ID-19 pandemic process negatively affected family func-
tioning more. Since there are no studies addressing parents
regarding this topic, our study will contribute to the field.
In future studies, it is recommended to conduct in-depth
interviews to better examine the factors that increase par-

ents’ anxiety.

It is extremely important to provide and appropriately
manage medical consultancy services to facilitate the ac-
cess of children and their families to health services, make
timely controls, and enable them to access accurate infor-
mation promptly. It is necessary to create social platforms
where parents can easily share and reach similar experi-
ences about similar problems and manage them appro-
priately. Sharing the economic, psychological, and medi-
cal knowledge and experiences on such platforms timely
and carefully, which have recently become widespread as
“know-how”, is important not only in the management of

the disease but also in terms of its contribution to raising

the thresholds of psychological resistance.

It is suggested that mental health specialists should take
an active part in the general intervention process of the
disease to activate the mental health and psychosocial
response promptly during the pandemic. Pediatric/Fam-
ily nurses should define the psychological and behavio-
ral responses and problems of parents with children with
T1DM, and provide psychosocial care that facilitates their
adaptation to new situations. Frequent meetings of public
health nurses with parents who have children with T1IDM
in their region through telemedicine will facilitate early

detection of possible problems.
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Abstract
Introduction  Predicting high-risk patients is crucial in acute myocardial infarction (AMI). We aimed to investigate whether the leukoglycemic index (LGI) has a unique ability and to
compare it with other inflammatory parameters in predicting in-hospital mortality in AMI.
Materials  In this single-center study, we retrospectively analyzed all AMI patients hospitalized and followed by a single operator. Patients were divided into two according to in-
and Methods  hospital outcomes. Other inflammatory parameters (systemic immune-inflammatory index, platelet-lymphocyte ratio, neutrophil-lymphocyte ratio, triglyceride-HDL
ratio, and LDL-HDL ratio), C-reactive protein (CRP), and LGI were calculated according to previously described criteria. Univariable and multivariable logistic regression
analyses were used to find independent predictors. The receiver operating characteristic (ROC) curve was used to find the cut-off point of LGI and other parameters in
predicting mortality.
Results A total of 304 patients with AMI were included in the study. The mean age was 62.18+11.89 and 74 (24.3%) of patients were female. The total death rate was 19 (6.3%).
In univariate variable analysis, LGI was found as a significant predictor of mortality (p<0.001). After adjusting risk factors (age, coronary artery disease history, ejection
fraction, CHA2DS2VASc score, creatinine, and CRP) in multivariable analysis, LGI was still found as a significant predictor of short-term mortality. ROC curve analysis
showed that the area under the curve was 0.837 (0.704-0.971) with a sensitivity of 76.5% and with a specificity of 91.5% with a 3.39 cut-off value.
Conclusion  Our study showed that LGI might be a unique parameter in predicting short-term mortality in AMI.
Keywords  leukoglycemic index, acute myocardial infarction, mortality
0z
Amag  Akut miyokard enfarktiisiinde (AME) yiiksek riskli hastalar: 6ngormek ¢ok énemlidir. Bu ¢calismada lokoglisemik indeksin (LGI) AMEde hastane ici mortaliteyi 6ngormede
benzersiz bir yetenegi olup olmadigini arastirmay: ve diger inflamatuar parametrelerle karsilastirmay: amaglanmugstir.
Yontem ve  Bu tek merkezli ¢calismada, hastaneye yatirilan ve tek operator tarafindan takip edilen tiim AME hastalarin: retrospektif olarak inceledik. Hastalar hastane ici 6liim sonuglarina
Geregler  gire ikiye ayrilds. Diger inflamatuar parametreler (sistemik immun-inflamatuar indeks, platelet-lenfosit orani, nétrofil-lenfosit oran, trigliserit-HDL orami ve LDL-HDL oranz),
C-reaktif protein (CRP) ve LGI daha 6nce agiklanan kriterlere gore hesaplandi. Bagimsiz yordayicilart bulmak icin tek degiskenli ve ok degiskenli lojistik regresyon analizi
kullamld:. Mortaliteyi 6ngirmede LGI ve diger parametrelerin kestirim noktasint bulmak icin receiver operator characteristic (ROC) egrisi kullanildr.
Bulgular ~ Calismaya toplam 304 AMI hastast dahil edildi. Ortalama yas 62,18+11,89 olup hastalarin 74%ii (%24,3) kadindi. Toplam oliim orani 19 (%6,3) idi. Tek degiskenli degisken
analizinde LGI, mortalitenin anlaml bir yordayicisi olarak bulundu (p<0.001). Cok degiskenli analizde risk faktorleri (yas, koroner arter hastalig Gykiisii, ejeksiyon fraksiyonu,
CHA2DS2VASc skoru, kreatinin ve CRP) modele eklendikten sonra LGI, kisa vadeli mortalitenin 6nemli bir gostergesi olarak bulundu. ROC egrisi analizi, egri altinda kalan
alanin 0,837 (0,704-0,971) oldugunu, duyarliigin %76,5 ve ozgiilliigiin %91,5 oldugunu ve 3,39 cut-off degerini gosterdi.
Sonug  Calismamiz, LGI'nin AMIde kisa vadeli mortaliteyi tahmin etmede diger parametrelere gore benzersiz bir parametre olabilecegini gosterdi.
Anahtar . . o .
Kelimeler lokoglisemik indeks, akut miyokard enfaktiisii, mortalite
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INTRODUCTION

Acute myocardial infarction (AMI) has high morbidi-
ty and mortality worldwide despite advances in medical
treatment and interventional techniques. Predicting acute
and serious effects of AMI and taking action against it is
highly important to prevent harmful outcomes. There-
fore, risk factors associated with coronary artery disease
(CAD) and AMI were investigated in detailed. Moreover,
risk scoring systems have been developed to categorize the
high risk and low risk patients."* Quick and easy markers
as well as risk scores and clinical status of the patients have
been studied in predicting short and long term outcomes
of AMI patients.*”

It is known that inflammation plays a crucial role in the
course and prognosis of different acute and chronic dis-
eases.”® Acute MI is strongly associated with inflammato-
ry process and inflammatory markers measured in blood
stream can easily reflect this pathophysiological state.’
Based on this data, different inflammatory markers have
been studied in the prognosis of AMI. Neutrophil-lym-
phocyte ratio (NLR), platelet-lypmhocyte ratio (PLR),
systemic immune-inflammatory index (SII), triglycer-
ide-HDL ratio and LDL-HDL ratio and C-reactive protein
(CRP) are some of the inflammatory markers of which
predictive values have been shown.***?> Leukoglycemic
index (LGI) which constitutes blood glucose level and
white blood cell (WBC) count has been previously studied
in different populations including ST elevation myocardial
infarction (STEMI) and thought to be a prognostic marker

in prognosis.”

Although it was shown that inflammatory markers have
prognostic data in predicting short and long term out-
comes of AMI in separate studies, LGI has not been com-
pared with other inflammatory markers previously. In this
study, we wanted to investigate the ability of LGI and to
compare it with other inflammatory markers in predicting

in-hospital mortality of AMI patients.

MATERIALS and METHODS
In this retrospective study, patients with AMI followed
by a single operator in a tertiary hospital between Octo-
ber 2019 and October 2021 were included in the analy-
sis. NonSTEMI and STEMI diagnoses were based on the
European Society of Cardiology guidelines.'**> All patients
were followed in coronary care unit (CCU) under the su-
pervision of interventional cardiologist and medical and
interventional treatments were administered according to
the discretion of the physician. Demographic characteris-
tics, laboratory data and discharge status were recorded.
Blood tests were taken from patients upon arrival to the
CCU and complete blood count samples were collected
in dipotassium EDTA tubes. Other biochemical measure-

ments including lipid parameters were also checked.

Inflammatory Parameters
Basic inflammatory parameters (e.g. CRP) were measured
in previously taken blood samples and other parameters
were calculated according to previously described meth-
ods. Triglyceride-HDL ratio, LDL-HDL ratio, SII, PLR and
NLR were separately calculated and LGI was calculated
by multiplying blood glucose level and WBC count and
dividing by a thousand. All parameters were separately
tested in univariable logistic regression analysis to test the

ability of predicting in-hospital mortality.

Statistical Analysis
SPSS software package (Version 23.0, SPSS, Inc., Chicago,
IL) was used for analyzing the data. Shapiro-Wilk test was
used to test the distribution of numerical values and mean
+ standart deviation was used for normally distributed
valus and the median (interquartile range) was used for
the non-normal ones. Chi-square test was used to test the
categorical variables which were expressed as frequencies
(%). Independent samples t-test and Mann-Whitney U
test were used to test normally and non-normally distrib-
uted variables, respectively. Univariable and multivariable
logistic regression analysis was used to test the significance

of the variables in predicting the outcomes. First, variables
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were tested in univariable logistic regression. Next, LGI
was tested in multivariable logistic regression with adjust-
ed model by adding clinically and statistically significant
variables to the model. Area under the receiver operating
characteristic (ROC) curve was used to test the sensitivity

and specificity and find the cut-oft value of the LGI.

RESULTS

A total of 304 patients were included in the study. Mean age
was 62.18+11.89 and 74 (24.3%) of patients were female.
While non-STEMI constituted 169 (55.6%) of patients,
STEMI was 135 (44.4%). A total of 19 (6.3%) of patients
died in hospital follow-up and there was not statistically
significant difference between STEMI and nonSTEMI and
between STEMI subgroups in mortality (p=0.176). Table
1 illustrates some of the basal demographic character-
istics and laboratory findings of both groups (survivors
and nonsurvivors). There was not statistically significant
difference between survivors and nonsurvivors in terms
of age, gender, cardiovascular risk factors and several
laboratory parameters including lipid parameters (all p
values >0.005). Ejection fraction was significantly lower
in nonsurvivors (Table 1, p<0.001). Previously calculated
inflammatory parameters were also compared between
groups and SII, PLR, NLR, TG-HDL ratio and LDL-HDL
ratio were all similar between groups (Table 1). Only LGI
was significantly higher in nonsurvivors (5.3 (2.25-6.85) vs
1.57 (1.19-2.15), p<0.001).

Binary logistic regression analysis was used to find the sig-
nificant predictors of in-hospital mortality. First, variables
were tested in univariable logistic regression analysis. Ta-
ble 2 showed the univariable analysis results of CRP, LGI
and other inflammatory parameters. In unadjusted mod-
el, LGI and CRP were significantly related to in-hospital
mortality (2.345 (1.759-3.126), p<0.001 and 1.012 (1.003-
1.022), p=0.006, respectively). But other inflammatory
parameters were failed to predict short-term outcomes. In
adjusted model of logistic regression, we added CRP, LGI

and clinically important parameters (age, CAD history,

ejection fraction, CHA2DS2VASc score (congestive HF
or left ventricular dysfunction, HT, age 75 years and older
or between 65-74 years, DM, thromboembolism or stroke
history, vascular disease, and female gender), creatinine
and CRP) to the multivariable model. Adjusted model
showed that EF and LGI are the only significant predictors
of in-hospital mortality in AMI patients (Table 3). Area
under the ROC curve (AUC) showed that LGI has a 76.5%
sensitivity and 91.5% specificity with the cut-off value of
3.39 (AUC: 0.837, p<0.001, Figure). Moreover, there was
no difference in the prognostic value of LGI in mortality in

subgroup analyzes with and without DM.
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Table 1. Demographic characteristics and laboratory findings of survivors
and nonsurvivors

Table 2. Univariable logistic regression analysis of several inflam-
matory markers

Survivors Nonsurvivors 0dds ratio
_ _ p value .
(n=385) (n=19) Variable (Confidence Interval) pvalue
Age (years) 62+11.9 64.9+11.7 0.295 CRP 1.012 (1.003 - 1.022) 0.006
F le, n (% 66 (23.2 8 (42.1 0.093
emale n (%) @32 42D SII 1.153 (0.637 - 2.088) 0.639
STEMI, n (%) 123 (43.2) 12 (63.2) 0.176
NLR 1.080 (0.981 - 1.190) 0.118
Hypertension, n (%) 97 (34) 5(26.3) 0.619
b " PLR 0.996 (0.989 - 1.004) 0.363
Diabetes Mellitus,
1 (%) 80 (28.1) 5(26.3) 0.895 TG-HDL ratio 0.875 (0.678 - 1.129) 0.304
CAD, n (%) 70 (24.6) 4(21.1) 0.900 LDL-HDL ratio 0.678 (0.386 - 1.191) 0.176
Hyperlipidemia, n (%) 17 (6) 1(5.3) 0.955 LGI 2.345 (1.759 - 3.126) <0.001
Smoking, n (%) 116 (40.7) 7(36.8) 0.720 Abbreviations: CRP: C-reactive protein, HDL: high density lipo-
Body Mass Index 26.4 (24.7-28.3) 25.3 (23.9-27) 0.990 protein, LDL: low density lipoprotein, LGI: leukoglycemic index,
N NLR: neutrophil lymphocyte ratio, PLR: platelet lymphocyte ratio,
EF (%) 55 (45-55) 3025-45) <0.001 SII: systemic immune inflammatory index, TG: triglyceride
CHA2DS2VASc 2(1-3) 3(1-4) 0.198
WBC 10 (8.4-12.6) 15.3 (10.3-19) | <0.001
- Table 3. Adjusted and unadjusted logistic regression analysis of
Hemoglobin 14.5+0.9 13.4£1.1 0.145 LGI in predicting mortality
Platelet count 287+30 219+46 0.595 Variables 0dds ratio (95% CI) P value
Neutrophil count 7+3.7 9.4+7.3 0.046 Leukoglycemic index
Lymph: t 2.1(1.5-2.9 2.5(1.9-3.8 0.189
ymphocyte coun (1.5-25) (19-38) Unadjusted 2.345 (1.759 — 3.126) <0.001
Glucose 147 (117-200) 375 (175-484) 0.001
Adjusted 2.159 (1.522 - 3.061) <0.001
Creatinine 1.1+0.2 1.7£1.1 0.142
- Risk factors adjusted by age ,CAD history, EF, CHA2DS2VASc
Sodium 140+3.5 138+3.8 0.067 score, creatinine and CRP
Potassium 4x1 4.3+0.4 0.294 Abbreviations: CAD: coronary artery disease, CRP: C-reactive
Albumin 4.040.4 3240.8 0.298 protein, EF: ejection fraction, LGI: leukoglycemic index
AST 28 (21-45) 37 (32-90) 0.158
ALT 21 (16-31) 33 (22-76) 0.155 DISCUSSION
CRP 5@-12) 12 (6-76) 0.036 Our single operator study showed that LGI may be a
LDL 125449 132432 0328 unique parameter and has better prediction ability than
HDL 4015 41+14 0.377 ) o
previuosly studied inflammatory parameters to show
Total cholesterol 191445 189+48 0.178
Triglyceride 125+89 79+17 0.327 1n—hosp ital mortahty in AMI.
LGI 1.57 (1.19-2.15) 5.3 (2.25-6.85) <0.001
SII 787 (473-1225) | 1045 (491-2662) | 0.283 High mortality risk in AMI led clinicans to investigate the
PLR 111.8 (81.3-153.8) | 105.4 (78-149) | 0365 clinical and laboratory predictors of both short-term and
NLR 3.1(2.04-5.25) 412595 | 0286 long-term mortality. Inflammatory parameters have been
TG-HDL rati 2-4, 2.2(1.5-3. 31 .
G ratio 3246) (15-38) 0318 tested for several years. White blood cell count, CRP and
LDL-HDL ratio 3.1(2.5-3.8) 2.9 (1.8-3.1) 0.175

Continuous variables are presented as mean + SD or median (IQR), cate-
gorical variables are presented as frequency (%)

ALT: alanine transaminase; AST: aspartate transaminase; CAD: Coronary
Artery Disease; CRP: C-reactive protein; EF: ejection fraction; HDL: high
density lipoprotein; IQR: interquartile range; LDL: low density lipopro-
tein; LGI: leukoglycemic index; SD: standard deviation; NLR: Neutrophil
lymphocyte ratio; PLR: platelet lymphocyte ratio; SII: systemic immune-in-
flammatory index; STEMI: ST Elevation Myocardial Infarction; TG:
triglyceride; WBC: white blood cell

lymphocyte to monocyte ratio were separately tested and
found as significantly correlated with the extent of ather-
osclerosis and long-term outcomes in AMI.'¢"** Besides,
Oylumlu et al. showed that PLR is strongly associated with
in-hospital mortality with acute coronary syndrome."”
Furthermore, the newly described inflammatory parame-

ter SII was tested in several studies and proven that it may
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predict short and long term outcomes in stable CAD and
AMI patients. Yang et al. investigated the ability of SII in
predicting clinical outcomes in patients with CAD. They
found that SII has a better predictive ability in major car-
diovascular outcomes than traditional risk factors in CAD
patients after coronary intervention.” Huang et al. revealed
the same findings in elderly patients.» Moreover, two in-
dependent studies proved that increased LDL/HDL ratio
and decreased TG/HDL ratio are associated with worse
clinical outcomes in patients with STEMI.'"** These stud-
ies clearly indicate that different inflammatory parameters
can be used as a prognostic tool both in chronic coronary
syndromes and in AMI. Neverthless, the research to find

better parameters to predict the prognosis is still going.

Leukocyte count which is directly related to inflamma-
tory state of the body is a very good prognostic factor
in AMI to predict heart failure, cardiogenic shock and
death.”” Besides, hyperglycemia is promoted by activated
inflammatory mediators regardless of diabetes and it may
also trigger the inflammatory response.”* These patho-
physiological effects of leukocyte and vlood glucose lev-
els necessitated investigation of the combination of these
parameters. The LGI parameter was obtained as a result
of this research and its effects in different clinical scenar-
ios were examined. Padella-Cueto et al. documented the
prognostic effects of LGI in Cuban patients with STEMI
in a retrospective study."”® Qi et al. investigated the LGI in
an observational and multicenter study including AMI pa-
tients and they showed that LGI is a significant predictor
of all-cause mortality in non-diabetics, but not in diabet-
ics.”? Investigators also categorized LGI in their study rath-
er than taking it as a numerical value. Kilic et al. showed
that LGI is a predictor of CAD severity and it is highly
correlated with the Gensini score.”® Although these three
studies have demonstrated the prognostic value of LGI in
different patient groups, LGI was not compared with oth-
er inflammatory markers which have proven prognostic
value in AMI. Therefore, comparing the prognostic val-

ue of LGI with other inflammatory markers will provide

a more objective evaluation of the results. Therefore, in
our study, besides testing the prognostic value of LGI in
AMI patients, we demonstrated its superiority over other
inflammatory markers. Based on these findings, it may be
rational to use LGI instead of other inflammatory markers

in AMI process.

Limitations Of The Study
Despite considerable findings, our study has several lim-
itations. First, our study was designed in a retrospective
manner which may lead the investigators to the bias.
Second, our population included only single operator
patients. Third, data acquired from study includes only
single center patients. Therefore, prospectively designed
studies involving several centers may provide more com-
prehensive and valuable information. Fourth, we did not
compare the clinical significance of LGI with GRACE risk
score which has proven prognostic value in ACS. However,
despite these limitations, our study is important in that it
demonstrates the superiority of LGI over other inflamma-

tory parameters.

CONCLUSION
This study showed that LGI may be a unique parameter
to predict in-hospital mortality in AMI patients including
STEMI and nonSTEMI regardless of DM and superior to
other inflammatory parameters that have previously prov-

en clinical importance.
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Abstract

Introduction  Cardiovascular risk increases in patients with schizophrenia. In our study, it was aimed to predict the 10-year risk of developing cardiovascular disease using the
Framingham risk score in schizophrenia patients living in nursing homes

Materials  In our study, the sociodemographic and clinical characteristics of schizophrenia patients living in nursing homes, such as age, gender, educational status, duration of
and Methods  disease, and treatments used, and Framingham risk scoring which included age, gender total cholesterol, HDL, smoking status, systolic blood pressure, and presence of
diabetes mellitus. were used in the calculation of cardiovascular risk. Also, the results of the General Assessment of Functioning and Clinical Global Impression disease

severity scale were recorded in order to determine the functionality and severity of the disease.

Results 51 patients with schizophrenia were included, and the Framingham risk score of the patients was calculated as 4.65+4.63. While Framingham risk scores were significantly
correlated with disease duration (r=0.284, p=0.044), age (r=0363, p=0.01) and length of stay in nursing home (r=0.538, p<0.001)), No relationship was found between risk
scores and the number of psychotropic drugs. disease severity or functionality.

Conclusion  Our results showed that factors such as advanced age, male gender and length of nursing home stay were associated with an increased cardiovascular disease risk. Further
studies including schizophrenia patients who do not stay in nursing homes are essential to determine the effects of nursing home conditions on cardiovascular disease risk

Keywords ~ Schizophrenia, Nursing home, Cardiovascular risk, Framingham risk score

0z

Amag  Sizofreni hastalarinda kardiyovaskiiler riskin arttigi bilinmektedir. Calismanuzda bakimevinde yasayan sizofreni tamlt hastalarda Framingham risk skorlamast kullanilarak 10
yillik kardiyovaskiiler hastalik gelisme riskini yordamak amaglanmugtir.

Yontem ve  Calismamizda bakimevinde yasayan sizofreni hastalarinin yas, cinsiyet, egitim durumu, hastalik siiresi, kullamlan tedaviler gibi sosyodemografik ve klinik ozellikleri yaninda
Geregler  islevsellikleri ve hastalik siddetini saptamak iizere Islevsellik Genel Degerlendirmesi ve Klinik Global Izlenim hastalik siddeti 6l¢egi sonuglari kaydedilmis, kardiyovaskiiler riskin
hesaplanmasinda yas, cinsiyet, toplam kolesterol, HDL, sigara igme durumu, sistolik kan basinci ve diabetes mellitus varligini iceren Framingham risk skorlamas: kullanilmgtir.

Bulgular 51 sizofreni hastas: dahil edilmis, hastalarin Framingham risk skoru 4.65+4.63 olarak hesaplanmugtir. Framingham risk skorlarimin hastaligin siiresi (r=0.284, p=0.044), yas
(r=0363, p=0.01) ve bakimevinde kalis siiresi (r=0. 538, p<0.001)) ile anlaml iliski bulunurken hastalik siddeti, islevsellik ve psikotropik ilag sayilart arasinda iliski buluna-
marigtir

Sonu¢  Sonuglarimiz ileri yas, erkek cinsiyet ve bakimevinde kalis siiresi gibi faktorlerin artmis kardiyovaskiiler hastalik riski ile iligkili oldugunu gostermistir. Bakimevi kosullarinin
kardiyovaskiiler hastalik riski iizerindeki etkilerini saptamak icin bakimevinde kalmayan sizofreni hastalarini da iceren yeni calismalara ihtiyag vardir.

Anahtar

Kelimele Sizofreni, Bakimevi, Kardiyovaskiiler risk, Framingham risk skoru
"
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INTRODUCTION
Schizophrenia is a chronic mental illness that affects more
than 21 million people in the world, usually beginning in
adolescence or young adulthood, leading to deterioration
in perception, thoughts and behaviors, leading to signifi-
cant long-term loss of functionality.' It is known that indi-
viduals with chronic mental illness have higher mortality
rates compared to the healthy population schizophrenia?,
those with mortality are higher than other mental illnesses
and life expectancy is 15-20 years shorter than in the gen-
eral population®. Although the first cause of death comes
to mind is unnatural deaths, such as suicide, cardiovascu-
lar diseases (CVD) are the most common cause of death
in patients with schizophrenia®. Studies have shown that
the risk of CVD in schizophrenia increases by 53% and
the risk of death from CVD is 2.9 times higher than in the
general population®. Reasons of increased risk of cardio-
vascular disease include less use of general health services,
unhealthy lifestyle such as increased smoking, poor diet,
lack of physical activity, and concomitant physical diseases
such as obesity, dyslipidemia, hypertension, diabetes. In
addition, pharmacological agents used in the treatment
increase the risk®. Today, the use of antipsychotic drugs
has become widespread in many psychiatric diseases,
especially schizophrenia and bipolar disorder, and the
choice of drugs has gradually changed. Second generation
antipsychotics have generally been preferred to reduce the
occurrence of extrapyramidal side effects. This has led to
new cardiovascular side effects such as weight gain, lipid
and glucose metabolism disorders, metabolic syndrome,
orthostatic hypotension, cardiomyopathy, myocarditis,

tachycardia, arrhythmia and sudden death®.

Recent studies showed that some of the people with chron-
ic mental illnesses do not improve functionality despite
treatment, and 10-15% of them requires lifelong care’. In
the last century, policies aimed at treating mental patients
in the community have produced supportive services such
as Community Mental Health Centers for patients who

live with their families, and residential care services such

as nursing homes for people with poor social support or
alone’. In the nursing homes that have been serving since
2007 in our country, the basic requirements such as shelter,
nutrition, as well as the mental and social needs of people
who can not take care of themselves due to chronic men-
tal illness, who are forced to care for by their families or
who do not have a family, are met by trained and compe-
tent personnel. In the literature, studies with schizophre-
nia patients staying in nursing homes are very limited, In
these studies, besides some of the advantages of nursing
homes, some difficulties have also reported. In the study
conducted in 2015, Ersan and Yildiz stated that the rec-
ommendations of current treatment guidelines were not
followed in psychotic disorder patients staying in nursing
homes, the use of multiple antipsychotic drugs was high,
and the use of clozapine was quite low®. In the study in
which Aydin and his colleagues compared schizophrenia
patients living in nursing homes and in their homes with
families in 2020, it was reported that the male sex ratio,
average age, duration of illness and smoking status of those
staying in nursing homes were high, and no difference was
found between drug side effects and multiple antipsychot-
ic use in both groups’. Although nursing homes appear to
be sheltered living spaces for people with schizophrenia,
there have been no studies on people’s medical conditions

and cardiovascular risks.

The Framingham Risk Score is an analysis calculated using
variables such as age, gender, systolic blood pressure, di-
abetes mellitus (DM) history, antihypertensive treatment,
smoking, and body mass index to predict a 10-year risk of
cardiovascular disease'. Past studies have shown that the
calculated score in schizophrenia patients (5.16%) is sig-
nificantly higher than the general population (3.02%), and
cardiovascular risk is reported to rise as severity and du-
ration of the disease increase'’. Additionally, comprehen-
sive program of exercise, dietary changes, and behavioral
intervention strategies can reduce the risk in people with
schizophrenia by changing their lifestyle have been shown

in literature!? In this context, interventions such as the
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arrangement of psychiatric treatment of patients staying
in nursing homes by stable team working in Community
Mental Health Centers, consultating them to medical ex-
aminations if necessary, standard meals served under the
control of a dietician, and restricting smoking consump-
tion may contribute to reducing the cardiovascular risk
increase of patients. Based on this, we aimed to predict the
10-year risk of developing coronary heart disease by using
Framingham risk scoring in patients with schizophrenia

living in nursing homes

MATERIALS and METHODS

Our study was designed retrospectively, descriptively and
cross-sectionally. The study sample consists of patients
who are followed up with the diagnosis of schizophrenia
according to DSM-5 criteria at Sultanbeyli Community
Mental Health Center, who have been regularly brought
to their follow-up for the last 6 months, who have com-
plete treatment records, and who are staying in the nursing
home. In the collection of the data, the form including the
socio-demographic information and clinical characteris-
tics of the patients, the General Assessment of Function-
ality (IGD) scale, the Clinical Global Impression Disease
Severity Scale (CGI-SS) and the Framingham risk scor-
ing. Ethics committee approval from Erenkoy Mental and
Nervous Diseases Training and Research Hospital was
received for our study (date/number 07.03.2022/13). Our
study complies with the Declaration of Helsinki.

Data Collection Tools
The sociodemographic and clinical data form prepared
and applied by the researchers includes the age, gender,
marital status, education status, duration of the disease,
duration of treatment, smoking-alcohol-drug use, addi-
tional psychiatric and physical disease history, family his-

tory of psychiatric diseases, drugs used and side effects.

The Global Assessment of Functionality Scale (GAF) is a
100-point scale that measures the general psychological,

social and occupational functioning level of the patient,

with higher scores indicating higher levels of functional-
ity".

Clinical Global Impression Disease Severity Scale (CGI-
SS) is a 7-point Likert-type scale used to score the severity
and degree of recovery of psychiatric illnesses (1: normal;
2: borderline patient; 3: mild patient; 4: moderately ill; 5:
markedly ill, 6: severely ill; 7: extremely ill)*.

Framingham risk score was calculated according to the
10-year cardiovascular risk calculation system determined
by the Turkish Society of Cardiology with the data of age,
gender, cholesterol and high-density lipoprotein (HDL)
levels, systolic blood pressure, presence of DM, smoking

of the patients™.

Statistical evaluation
Windows SPSS [Statistical Package for Social Sciences
version 20.0 software for Windows program were used for
statistical analysis. The Kolmogorov-Smirnov and Shap-
iro-Wilk tests were used to determine whether or not the
variables were normally distributed. Numerical variables
were presented as mean and standard deviation for those
with normal distribution and as median (min-max) for
those without normal distribution. Categorical variables
were presented with n (%) values. Mann-Whitney U test
was used in the analysis of quantitative data and Spearman
correlation analysis was used to determine the relation-
ship between numerical variables. P values less than 0.05

(p<0.05) were considered significant.

RESULTS
51 patients with schizophrenia were included in the study.
The mean age of the participants was 49.74+9.32. There
were 14(%27.50) females and 37(%72.50) males among the
patients. The median disease duration was 20(3-50) years.
The total number of psychotropics and antipsychotics used
were 3(1-5), 2(1-4) respectively. Framingham risk score of
the participants was calculated as 4.65+4.63. The sociode-

mographic and clinical data of the patients are shown in
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detail in Table-1.

Table 1: Sociodemographic and clinical characteristics of patients

and the scores of GAF and CGI, numbers of psychotropic
drugs. Correlations between FRS and other variables are

summarized in Table-2.

N (%)
Gender In the analysis where clinical variables were compared
Female 14 (27,50) according to Framingham risk score, the FRS of men
Male 37 (72,50) Lo .
(5,88+0.8) was significantly higher than that of women
Comorbid medical disease . .
N 37 0250) (1,39+0,3) (p<0.001). Risk scores of patients who were
(o] >
divided into groups in terms of presence of co-morbidity,
Y 14 (27,50) group P ¥
es N
Smoking status smoking status, number of antipsychotics and olanzap-
ine-clozapine use did not differ statistically. Comparison
No 25 (49) P Y p
of categorical variables in terms of FRS was shown in Ta-
Yes 26 (51) 8
Median (min-max) ble-3.
Age at the onset of disease 25 (15-58)
Duration of illness 20 (3-50) Table-3: Comparison of Framingham risk scores and categorical
Number of psychotropic drugs 3 (1-5) values
Number of antipsychotic drugs 2(1-4) | n | M(min-max) z P
CGI score 5 (4-6) Gender
Female 14 1,15(0,2-3,5)
GAF score 45 (15-65) 3,737 <0.001
Duration of stay in nursing home Male 37 47(0-22)
50 (6-144) K
(months) Smoking status
Mean + SD No 25 2,1(0-13,3) Lsss 05
Age 49,74 + 9,32 Yes 26 3,35(0,9-22) ’ ’
High-density lipoprotein (HDL) 45,47 + 13,08 Comorbid medical disease
Cholesterol 167.17 + 36.74 No 37 3,1(0-16,3) .
-,760 0.447
Systolic blood pressure 118.25 +13.55 Yes 14 5,1(0,2-22)
Framingham risk score 4.65+4.63 Number of antipsychotics
1 16 2,95(0,2-22)
5122 0.903
In the correlation analysis that were performed, revealed | >! 35 3,3(0,2-16,3)
that Framingham risk scores were positively correlat- Use of olanzapine or clozapine
ed with duration of the disease (r=0.284, p=0.044), age I;O 24 3’3(0’(4_13’)3) 293 0.77
. . . es 27 2,88(0-22
(r=0.363, p=0.01), and duration of staying at nursing home
(r=0.538, p<0.001) There was no correlation between FRS
Table-2: Relationship between numerical variables and Framingham risk scores
Duration Systolic
CGI GAF Duration Ace of stay in HDL t):loo d Number of anti- Number of
of disease 8 nursing psychotics psychotropics
home pressure
FHR ,142 -,016 ,284* ,538%* ,363%* -172 ,013 -,022 -,080
,321 ,909 ,044 <0,001 ,010 227 929 ,877 ,578
51 51 51 51 50 51 51 51 51
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DISCUSSION
The 10-year cardiovascular risk of schizophrenia patients
living in nursing homes and followed by the community
mental health center, was calculated as 4.65 with the Fram-
ingham risk score and it was found that the increase in
risk was related to being male, duration of illness, age and

length of stay in nursing home in our study.

In the literature, there are many studies that show that
cardiovascular risk increases in chronic mental diseas-
es, especially in pattients with schizophrenia, and leads
to premature death.In the meta-analysis from 92 studies,
conducted by Correll et al it was shown that the frequen-
cy of CVD in serious mental illnesses was 9.9%, the risk
of developing CVD in patients increased by 78%, and the
risk of death due to CVD increased by 85% 5. A 24-year
follow-up study in Sweden found that deaths due to CVD
were 6 times higher and 10 years earlier in people with
schizophrenia than in the general population 16. A me-
ta-analysis of 13 cohort studies showed a 53% increase in
CVD risk in this patient group compared to the healthy
population 4. In the studies conducted with FRS analysis,
which is stated as the most common calculation method
recommended for this purpose, it was confirmed that the
cardiovascular risk was high in schizophrenia patients.
The 10-year cardiovascular risk we identified with FRS is
4.65%. This score was found to be lower than the results
(5,16% and 5,90%) of studies conducted with schizophre-
nia patients in our country despite the mean ages and ra-
tios of male gender of them were higher than our study
sample 7. These results may suggest that nursing home
conditions may be effective. The most important factors
increasing cardiovascular risk in the schizophrenia patient
group are unhealthy lifestyle behaviors characterized by
decreased physical activity, unhealthy diet rich in carbo-
hydrates and fats, excessive amounts of smoking, alcohol
or substance use'. For patient families and physicians,
the prominence of patients’ management and treatment
of chronic psychiatric symptoms and stigma can lead to

not pay adequate attention to patients’ physical illnesses.

A meta-analysis published in 2011 showed that patients
with schizophrenia had a 47% lower rate of invasive cor-
onary interventions compared with people without men-
tal illness'. The living conditions and medical care of the
patients living in the nursing home, which constitutes our
study sample, are under control differently from the pa-
tients living with their families. In nursing homes, the staff
in charge restricts the amount of cigarettes smoked daily
in smoking patients, does not allow the use of alcohol and
drugs, the meals of the patients consist of menus created
by the dietitian and the patients are motivated to activities
during the day. The personnel responsible for psychiatric
and medical care ensure that the patients are brought to
the community mental health center regularly, regardless
of their will”®. Some researchers have found that a lifestyle
change program that includes diet and exercise is effective
in reducing the risk of cardiovascular disease, that key var-
iables affecting risk continue to decrease with three-month
follow-up after the program, and that some effects persist
even at six and twelve months of follow-up'>®. This reg-
ulated living conditions of the patients in nursing homes

may have contributed to lower FRS scores.

Another of the most likely causes that may cause increased
cardiovascular risk in people with schizophrenia is the
presence of comorbid diseases such as DM, hypertension
and hyperlipidemia, although the underlying pathophysi-
ology cannot be elucidated yet. In recent studies showed
that 66.1% of schizophrenia patients have comorbid car-
diovascular diseases, DM is accompanied by 28%, hy-
pertension is 57%, and hyperlipidemia is 30% 4. In our
patient group, 27.5% of patients had comorbid diseases
and hypertension was detected in 3 patients and DM in 6
patients. The fact that the comorbid diseases seen in our
patient group are lower than the rates detected in previous

studies may also explain to low cardiovascular risk rates.

One of the factors responsible for the increase in cardio-
vascular risk is the use of antipsychotics. Among the sec-

ond generation antipsychotic drugs (especially olanzapine
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and clozapine) whose use has risen in recent years, have
been shown to cause weight gain, deterioration in glucose
tolerance and DM that increase cardiovascular risk®*'s.
However, there are also studies in the literature showing
that there is no significant relationship between first or
second generation antipsychotic use and increased cardi-
ovascular risk?. It has even been suggested that patients
who adhere to antipsychotic treatment reduce the risk of
CVD due to the ability to provide their own care and that
antipsychotics reduce deaths due to CVD due to the an-
ti-inflammatory effects at the molecular level*>. In a recent
cohort study comparing mortality rates of patients with
first-episode or chronic schizophrenia, using first-gener-
ation, second-generation antipsychotic drugs or none, un-
der oral and long acting injection treatment showed that
the highest mortality rate was in those who did not use
antipsychotics and that second-generation antipsychotics
used orally reduced mortality rates***. However, in an-
other study mortality rates due to CVD increased in those
who did not take any antipsychotics or high-dose antip-
sychotics. Although our study sample consisted mostly of
chronic patients who had to receive more than one antip-
sychotic treatment, the cardiovascular risk score was not
high and the number of antipsychotics used or the use of
olanzapine/clozapine was not found significantly related
with the risk score in line with the literature showing that
the risk was reduced in the patients under treatment. This
suggests that the disease, which cannot be treated rather
than the metabolic side effects of drugs, increases the car-

diovascular risk.

In studies evaluating the risk of CVD with FRS in schizo-
phrenia patients, gender has been shown to interfere with
the risk?*?. In the study conducted by Goft et al., the 10-
year risk of coronary disease was found to be 9.4% in men
and 6.3% in women®. In the Cardiovascular Lipid and
Metabolic Outcomes Study in Schizophrenia (CLAMORS
study) of Bobes et al,, the total risk of CVD in 10 years
was determined to be 6.8% in schizophrenia patients, and

it was shown that the risk was significantly higher in men

(8.3%-4.5%) than in women®. In our study, similarly, FRS

was found to be significantly higher in men.

As the age progresses, the risk of cardiovascular disease
increases in the general population. In a cohort study that
screened 3.6 million people aged 40 years and older, it was
shown that the frequency of all vascular diseases increased
markedly every decade?”. The risk is similarly increased
in people with schizophrenia. In a study on the factors af-
fecting the mortality rate in schizophrenia patients, it was
stated that the average age of the patients who died at the
end of 11-year follow-up was 48.9 and the survivors were
41.9 and that there was a statistically significant difference
between the two groups in terms of age, and that advanced
age was a risk factor for death. is an expected result28. In
our patient group, advanced age is one of the factors that
increase the risk of CVD.

In a study investigating the mortality of schizophrenia pa-
tients due to CVD, the mean age of onset of schizophre-
nia in deceased patients was 25.6 years, and 28.3 in the
survivors, and the difference was found to be statistically
significant®. The advanced age of onset of the disease in-
dicates good prognosis of schizophrenia and reduces the
cardiovascular risk as it shortens the time spent with the
disease. The number of studies measuring cardiovascular
risk and disease severity is limited. In deficit schizophre-
nia, in which negative symptoms predominate, patients
have been shown to be at greater risk®. In a recent study
conducted in our country, no significant relationship was
found between disease symptom severity and FRS, and
cardiovascular risk was mostly related to disease duration
and number of hospitalizations''. In our sample, in accord-
ance with the literature, FRS was found to be reduced in
patients with low disease duration. Similarly, although we
did not measure disease severity in detail in our sample,
it was determined that functionality and recovery levels
were not related to cardiovascular risk and that the risk
increased as the duration of the disease was prolonged. In

addition, the risk was affected by the duration of nursing
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home of patients. Although this result seems contrary to
our suggestion that nursing home conditions reduce the
cardiovascular risk, as the age and duration of illness of
people living in nursing homes increases, the length of stay
in nursing homes also increases. Since there is no control
group in our study, these confounding effects could not be

analyzed.

The limitations of our research are that it does not include
a control group consisting of schizophrenia patients liv-
ing with their own families, the cause and effect relation-
ship cannot be fully established and generalized due to its
cross-sectional nature, and the data are collected by retro-
spective file scanning and the number of samples was low.
In addition, since a scale that measures positive, negative
and cognitive symptoms could not be used, the severity of
the disease could not be evaluated comprehensively. Fur-

ther larger scale studies are needed to clarify the issue.

As a result, our data show that schizophrenia patients liv-
ing in nursing homes lead to mandatory changes in living
conditions due to the rules of the nursing home, slightly
reducing the cardiovascular risk known to increase in the
disease. In addition to the psychiatric treatment, medical
care should be taken in this neglected group and attention
should be paid to the treatment and life condition changes

for cardiovascular diseases.
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Abstract

Introduction  Primary hyperhidrosis is a condition of excessive sweating that severely limits a person's social life. We aimed to investigate factors affecting the quality of life and patient
satisfaction in patients undergoing videothoracoscopic sympathectomy for concurrent palmo-axillary hyperhidrosis.

Materials ~ We evaluated 126 patients who underwent videothoracoscopic sympathectomy for primary concurrent palmo-axillary hyperhidrosis. The data were analyzed retrospectively
and Methods  in terms of postoperative complications and factors affecting the quality of life.

Results A total of 251 videothoracoscopic sympathectomy operations were performed, 53.2% (n:67) of the patients were female and 46.8% (n:59) were male. The mean age was
24.3+7 (min-max:15-51), whereas the mean body mass index was 23.5+4 (min-max:16.9-34.9). The mean length of hospital stay was 1.3+0.9 days (Min-Max: 1-6). Ten
(7.9%) patients underwent T3 sympathectomy, and 116 (92.1%) patients underwent T3 and T4 sympathectomy. Complications were observed in a total of 13 (10.3%)
patients. The most common complication was pneumothorax (n:10, 7.9%). Compensatory hyperhidrosis was observed in 23 patients (18.3%). A significant correlation was
detected between compensatory hyperhidrosis and patient satisfaction (p<0.001). A statistically significant improvement was observed in the quality of life of all patients
after videothoracoscopic sympathectomy (p<0.001).

Conclusion  Videothoracoscopic sympathectomy improves the postoperative quality of life in patients with concurrent palmo-axillary hyperhidrosis. The complication rate is low, and
the chance of success is quite high in sympathectomies performed at T3 and T3-T4 levels. As the severity of sweating increased, patient satisfaction decreased.

Keywords ~ Hyperhidrosis, sympathectomy; compensatory hyperhidrosis; thoracoscopy; quality of life

0z
Amag  Primer hiperhidrozis, kisinin sosyal yasantisini cxddz sekilde kisitlayan, vucudun bir veya birden fazla bélgesinde goriilen asirt terleme durumudur. Eszamanli palmo-aksiller
hiperhidrozis nedeniyle vid koskopik ipatektomi uygul hastalarda, postoperatif komplikasyonlar: degerlendirdik ve cerrahinin sonuglarinin, hasta memnuniyeti
ve yasam kalitesi iizerine etkisini am;tzrdfk
Yontem ve  Primer eszamanl palmo-aksiller hiperhidrozis nedeniyle videotorakoskopik sempatektomi uygul 126 h verileri, postoperatif komplikasyonlar ve yasam kalitesini

Geregler  etkileyen faktorler agisindan retrospektif olarak incelendi. Kompansatuar hiperhidrozis insidanst ve hasta memnuniyeti iliskisi analiz edildi.

Bulgular  Hastalarin %53.2 ‘i (n:67) kadin ve %46.8i (n:59) erkek idi. Ortalama yas 24.3+7 (mim.max:15-51), viicut kitle indeksi 23.5+4 (min-max:16.9-34.9).Ortalama hastanede
kalus siiresi 1.3+0.9 giindii (Min-Max: 1-6). On (%7.9) hastaya T3 seviyesinde, 116 (%92.1) hastaya T3 ve T4 seviyesinde sempatektomi uygulandi. Toplam 13 (%10.3) hastada
komplikasyon goriildii. En sik goriilen komplikasyon, pnomotoraks idi (n:10, %7.9). Yirmi ii¢ hastada (%18.3) kompansatuar hiperhidrozis gozlendi. Kompansatuar hiper-
hidrozis en sik sirt ve ayak bélgesinde izlendi (n:14, %11). Kompansatuar hiperhidrozis ile hasta memnuniyeti arasinda istatistiksel acidan anlaml iliski bulundu (p<0.001).
Postoperatif komplikasyonlar: etkileyen istatisksel agidan anlamli bir parametre saptanmadi (p<0.05) (Tablo 2). Videotorakoskopik sempatektomi sonrast tiim hastalarin yasam
kalitesinde istatistiksel olarak anlamli iyilesme gozlendi (p<0.001).

Sonug¢  Vid koskopik sempatektomi, li pals ksiller hiperhidrozis hastalarinda posteperatif yasam kalitesini artirmaktadir. T3 ve T3-T4 seviyelerinde yapilan sempatek-
tomilerde kamphkasyun orant diigiik olup basart sanst oldukga yiiksektir. Kompansatuar hiperhidrozis siddeti arttik¢a hasta memnuniyeti azalir.

Anahtar

Kelimeler Hiperhidroz; sempatektomi; kompansatuar hiperhidroz; torakoskopi; yasam kalitesi
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INTRODUCTION
Primary hyperhidrosis is, excessive sweating caused by
abnormal stimulation of sweat glands by the sympathet-
ic nervous system. This situation significantly limits the
person’s daily activities, causing serious social and psycho-
logical problems. Hyperhidrosis affecting regions axilla,
palms, face, and feet, can be observed in only one of these
regions or several regions simultaneously. Palmo-axillary
hyperhidrosis brings about a significant deterioration in

the quality of life of patients.!

Although there are many current methods in the treat-
ment of primary hyperhidrosis, only sympathectomy pro-
vides curative results. Videothoracoscopic sympathecto-
my (VTS) is accepted as the gold standard method in the

treatment of primary hyperhidrosis.?

Sympathectomy is mostly preferred in the primary hyper-
hidrosis treatment in the palmar, axillary, and facial re-
gions. The success rate in patients undergoing VTS is quite
high. Compensatory hyperhidrosis (CH) occurred after
VTS surgery, emerges as a crucial problem in the postop-

erative period.’

Although there are many studies in the literature about the
level of sympathectomy and complications limited data on
the relationship between postoperative CH, long-term pa-
tient satisfaction, and quality of life are encountered.* We
think that patient satisfaction and quality of life change are
the fundamental factors showing the long-term effective-

ness of thoracoscopic sympathectomy.

In our study, in which we examined the early and long-
term results of patients who underwent sympathectomy
due to concurrent palmo-axillary hyperhidrosis (PAH),
we aimed to reveal the factors affecting patient satisfaction.

Besides, we evaluated the impact of VTS on quality of life.

MATERIALS and METHODS

The ethics committee approval of this study was acquired

from the institutional review board (No: E-71522473-
050.01.04-145717-161) and conducted in accordance with
the principles of the Declaration of Helsinki.

A retrospective analysis was conducted with 126 patients
undergoing VTS for primary PAH between 2015 and 2020.
Preoperative hemograms, biochemistry, and coagulation
tests of all patients were examined. Possible metabolic
diseases were excluded, especially thyroid function tests
(T3, T4, TSH) were routinely evaluated. Cardiac evalua-
tions were carried out by electrocardiogram. Postoperative
complications, factors affecting the quality of life and re-
lationship between the incidence of CH and patient satis-
faction were investigated. The data of the patients’ gender,
age, weight, height, body mass index (BMI), sweating area,
developing complications, and length of stay in hospital
were obtained from the hospital registry system and pa-

tient files.

Patient selection and definitions
The patients included in the study had severe sweating
complaints in the concurrent axilla and palms, negative-
ly affecting their daily lives. Patients with only palmar or
only axillary hyperhidrosis were excluded from the study.
Patients with facial or plantar hyperhidrosis were also ex-

cluded from the study.

CH was defined as a new excessive sweating condition de-
veloped in another part of the body after a sympathecto-
my.?
Mild CH was defined as sweating generally being tolerat-
ed and not requiring a change of clothing, moderate CH
was sweating in which the amount of sweating was higher
but still did not require a change of clothing, and severe
CH was excessive sweating requiring one or more cloth-
ing changes.® Outpatient follow-up of all patients was
performed in the first week, 3rd month, 1st year, and 2nd
year postoperatively. Control was assumed by questioning

sweating conditions and performing a physical examina-

133




Sakarya Med ] 2023;13(1):132-140
AKSOY et al., Videothoracoscopic sympathectomy

tion. In the case of CH, the region of sweating and the de-

gree of sweating were recorded.

Evaluation of patient satisfaction was carried out using
the Visual Analogue Scale (VAS).® Patients were classified
into four groups: the completely satisfied group; who were
completely satisfied with the improvement in their quality
of life without complaints after VTS (VAS score >9), the
satisfied group; who were satisfied with the improvement
in their quality of life even with minor complaints (VAS
score 26-8), the partially satisfied group; not improving
their quality of life after sympathectomy (VAS score >3-5),
and the group that would not recommend sympathectomy
to other patients (VAS score <2). All patients were con-
tacted by phone. After communicating and informing all
patients by telephone, scale and scoring were performed.
Patients were evaluated out of ten points.6 Life qualities of
patients were grouped as excellent, very good, good, poor,

and very poor.”

Surgical technique
The surgery was performed under general anesthesia,
and all patients were intubated with a double-lumen en-
dotracheal tube. The patients were placed in a semi-sitting
position with the both arms in abduction. All were per-
formed uniportal video-thoracoscopic sympathectomy. As
a standard, one incision was performed from the anterior
axillary line, and the thorax was entered through the third
intercostal space using a single port. A five mm 0° or 30°

videothoracoscope was used in the operation.

After the sympathetic chain visualized, the parietal pleura
was cut at the level of the third and fourth ribs to expose
the sympathetic chain. T3 or T3-T4 sympathetic ganglia
were cut with endoscopic hook electrocautery after sus-
pending. Due to possible alternative nerve innervations,
the relevant third or third and fourth rib surface was cau-
terized for 3 cm proximally. The lung was inflated with
positive pressure ventilation. Following the evacuation of

the air in the thorax using the catheter, the procedure was

terminated by removing the catheter. A chest tube was not
inserted in the thorax. Later, the same procedure was per-
formed on the opposite side in the same session. Routinely,

the right side was preferred first for the procedure.

Postoperative follow-up

Patients were awakened from anesthesia in the operating
room and were followed up in the surgical intensive care
unit until their general conditions stabilized. Patients were
followed up by being monitored in the service for at least
one day. Palmar temperature elevation was controlled.
Postoperative P-A chest radiographs of the patients were
routinely followed. In case of inadequate expansion in
the chest X-ray; if there is an inadequate expansion below
20%, nasal oxygen therapy was performed on the patients.
If the inadequate expansion was > 20%, the patients were
treated with closed underwater drainage by inserting a
thorax tube. The patients were followed up with chest ra-
diographs. Physical follow-up examinations were provided
in the outpatient clinic for two years, including the first
week, third month, first and second year postoperatively.
The region of CH and the degree of sweating were record-
ed.

Statistical analysis

Descriptive analyses were performed to provide informa-
tion on the general characteristics of the study popula-
tion. The Kolmogorov-Smirnov test was used to evaluate
whether the distribution of variables was normal. Mann-
Whitney U-test was used to compare the clinical and so-
cio-demographic characteristics between the groups. The
numerical variables were presented as the median and
interquartile range (IQR). Categorical variables were com-
pared by Chi-Square test and presented as a count and per-
centage. A p-value <0.05 was considered significant. Anal-
yses were performed using commercial software (IBM
SPSS Statistics, Version 23.0. Armonk, NY: IBM Corp.).

RESULTS

A total of 251 successful VTS procedures were performed
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on 126 patients. The mean age was 24.3+7 (Min-Max 15- Table 1. Patient's demographic data
51). 53.2% (n= 67) of the patients were female, and 46.8% n (%)
(n= 59) were male. The mean BMI was 23.5+3.9 kg/m2 Male 59 (46,8)
Sex
(Min-Max 16.9-34.9). The mean length of stay was 1.2+0.9 Female 67 (53,2)
(Min-Max 1-6) days. Ten (7.9%) patients underwent T3 Underweight 9(9,2)
0 ; Normal weight 54 (55,1)
sympathectomy, and 116 (92.1%) patients underwent T3 BMI, kg/m2 group : g
and T4 sympathectomy. VTS was not performed on the Overweight 31GL6)
left side in one patient due to the development of brady- Obese 44D
. . . T3 10 (7,9)
cardia. Palmar temperature elevation was observed in all Surgical level
) ) ) T3-T4 116 (92,1)
patients postoperatively. Palm and axilla drynesses were
c ) No 113 (89,7)
i i i omplication
achieved in all patients. p Yes 13(103)
Bradycardia 1(7.7)
Postoperative complications were observed in 13 (10.3%) Hemothorax, revision 2(15.3)
: . . Complications
patients. The most common early-period postoperative Pneumothorax/right side 5 (38.5)
complication was pneumothorax (n:10, 8%). Six of these Pneumothorax/left side 5(38.5)
patients were treated with nasal oxygen. Therefore, four Compensatory Yes 103 (81,7)
patients had more severe pneumothoraxes and were treat- | [yperhidrosis No 23 (18,3)
ed with tube thoracostomy. Hemothorax was observed Severity of Mild CH 14 (60.9)
. . . Compensatory Moderate CH 9.(39,1)
in two patients (1.6%). Both of these patients were those Hyperhidrosis >
whose pleural adhesions were debrided during surgery (CH) Severe 0
. . Sol 6 (26.1
due to pleuroparenchymal adhesions. All patients under- o @261)
. . . . Chest area 3(13)
went revision with videothoracoscopy. Bradycardia de-
Inguinal 2(8.7)
veloped in one patient (0.8%) while cutting the right T3.
Back 5(21.7)
Bradycardia was medically treated. Mortality and Horner’s Site of CH Back, sole 287)
syndrome were not observed in any patient (Table 1). Back. facial area 1(43)
Back, inguinal 2(8.7)
No significant prognostic factor affecting postoperative Back, facial area 1(4.3)
complications was found (p<0.05) (Table 2). Inguinal, abdomen 1(4.3)
Table 2. Analysis of factors associated with postoperative complications
Complication
No (n=113)(%) Yes (n=13)(%) P
Male 52 (46) 7 (53,8)
Sex 0,809
Female 61 (54) 6 (46,2)
Agel/years 22 (8] 23 [5] 0,984
Body Mass Index (BMI) 23 [6,9] 21,3 [2] 0,155
Underweight 9(9,7) 0(0)
Normal weight 49 (52,7) 5(100)
BMI, kg/m2 group 0,232
Overweight 31(33,3) 0(0)
Obese 4(4,3) 0(0)
T3 7(6,2) 3(23.1)
Surgical Level 0,068
T3-T4 106 (93,8) 10 (76,9)
Data were shown as median [IQR] and n (%).
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Compensatory hyperhidrosis, patient satisfaction and

quality of life CH was detected in 23 (18.2%) patients (Fig-

ure 1).
10 Post-Op Satisfaction
WVery Satisfied
Wsatisfied
8
g 6
3
2
(3]
4
2
0 " "
Mild Middle

Compensatory Hyperhidrosis

Figure 1. Comparison of postoperative patient satisfaction
and severity of compensatory hyperhidrosis. As the sever-
ity of sweating increased, patient satisfaction decreased
(p=0.019).

While CH developed in 21 of these patients in the first

three months, it was observed in the second year in two

patients. CH was most common in the back (n: 11), soles
(n: 8), and inguinal region (n: 5) (Table 1). No significant
correlation was found between surgical level (T3, T3-4)
and CH (p=0.688). No relationship was found between
CH and patient characteristics (Table 3).

No recurrence was observed in any of our patients during
the follow-up. The satisfaction of the patients was meas-
ured with the VAS scale. All of our patients reported that
they were satisfied in the first week postoperatively. As a
result of the two-year follow-up, 87.3% (n: 110) of our pa-
tients were very satisfied, 11.9% (n: 15) were satisfied, and
0.8% (n: 1) were partially satisfied. There was no patient
who would not recommend sympathectomy to other pa-
tients. CH developed after VTS was found to be closely
associated with patient satisfaction (p<0.001). As the se-
verity of sweating increased, patient satisfaction decreased
(p=0.019) (Figure 1). Other factors related to patient satis-

faction were shown in the table 4.

Table 3. Relationship between patient’s characteristics and compensatory hyperhidrosis
Compensatory Hyperhidrosis
P
No (n=103) Yes (n=23)
Male 45 (43,7) 14 (60,9)
Sex 0,207
Female 58 (56,3) 9(39,1)
Age/years 23 [9] 22 [6] 0,972
Length of hospital stay/day 1[0] 1[0] 0,326
Body Mass Index 22,9 [6,9] 23,7 [7,7] 0,790
Underweight 6(7,5) 3(16,7)
Normal weight 46 (57,5) 8 (44,4)
BMI, kg/m2 group 0,382
Overweight 24 (30) 7 (38,9)
Obese 4(5) 0(0)
T3 9(8,7) 1(4,3)
Surgical Level 0,688
T3-T4 94 (91,3) 22 (95,7)
No 94 (91,3) 19 (82,6)
Complication 0,254
Yes 9 (8,7) 4(17,4)
Data were shown as median [IQR] and n (%).
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Table 3. Relationship between patient’s characteristics and compensatory hyperhidrosis
Patient satisfaction
very satisfied (n=110) Satisfied P
Male (n=16) 14 (60,9)
Sex 0,997
Female 51 (46,4) 8 (50)
Agelyears 59 (53,6) 8 (50) 0,800
Length of hospital stay/day 23 [9] 22 [6] 0,953
Body Mass Index 1[0] 1[0] 0,830
Underweigh 22,9 [6,9] 22,9 [5,8]
Normal weigh 7 (8,2) 2 (15,4)
BMI, kg/m2 group 0,742
Overweight 47 (55,3) 7 (53,8)
Obese 27 (31,8) 4(30,8)
T3 4(4,7) 0(0)
Surgical Level 1,000
T3-T4 9(8,2) 1(6,3)
No 101 (91,8) 15 (93,8)
Complication 0,670
Yes 99 (90) 14 (87,5)
No 11 (10) 2 (12,5)
<0,001
Yes 103 (93,6) 0(0)
Mild CH 7 (6,4) 16 (100)
Moderate CH 7 (100) 7 (43,8) 0,019
Severe CH 0(0) 9 (56,3)
Data were shown as median [IQR] and n (%).

Preoperatively, 85.7% (n:108) of the patients defined their
quality of life as poor, and 18% (n:18) were very poor. Post-
operatively, 86.5 (n:109) of the patients defined their qual-
ity of life as excellent, 12.6% (n:16) as very good, and 0.8%
(n:1) as good. There was a significant improvement in the

quality of life of all patients (p<0.001).

DISCUSSION
PAH requires treatment because it is a condition affect-
ing the quality of life of the individual and causing many
psychosocial problems that limit daily activities. The treat-
ment aims to increase the patient’s quality of life by elimi-

nating excessive sweating.

Currently, VTS is accepted as the gold standard treatment
method for primary hyperhidrosis. Considering the liter-
ature results, being a minimally invasive method and offer-

ing a reliable, effective, and curative treatment are the big-

gest advantages of VTS. A complete response in the range
of 90%-100% is obtained in patients undergoing VTS. It is

a very high success rate.>®

There is a majority of opinion in the literature that the
sympathectomy level has an effect on the success of the
surgery. In a study comparing surgical levels, higher suc-
cess was reported to be obtained in the T3-T4 sympathec-
tomy group than in the T3 sympathectomy group.?

In another study comparing the group undergoing only T3
sympathectomy and the group undergoing only T4 sym-
pathectomy, significantly higher success was explained to
be achieved in the group undergoing T3 sympathectomy.’
Cutting the T3 and T4 sympathetic ganglia together was
clarified to increase the surgical success rate, and the suc-
cess rate of isolated T4 sympathectomy in palmar sweating

was low in the other research.!
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In the current study, complete response was achieved in
both palmar and axillary regions in all patients for whom
we performed VTS. Contrary to the literature, there was
no difference between the T3 sympathectomy group and

the T3-T4 sympathectomy group.

CH is an undesirable situation for both the surgeon and
the patient, which is common and difficult to cope with af-
ter a sympathectomy. Therefore , there are many studies in
the literature about the factors affecting CH.'"'* Compen-
satory sweating is observed at rates ranging from 11-96%
after sympathectomy.'>"* Yazbek et al.’? reported that com-
pensatory hyperhidrosis developed in 70% of the patients

one year after the surgery in their prospective study.

Xie et al. reported that CH developed in 43% of patients
undergoing T3 sympathectomy alone and in 12% of pa-
tients undergoing only T4 sympathectomy.’ In anoth-
er study, Yang et al. stated that the frequency of CH was
observed more frequently in the T3-T4 sympathectomy
group than in the T3 sympathectomy group.®

In contrast, Soares et al. reported that compensatory hy-
perhidrosis developed in 85% of patients after sympa-
thectomy, and only 10% of these were intolerable. In the
same study, they remarked that a significant relationship

between surgical level and CH could not be found.?

On the other side, in many studies in the literature, there
is an opinion related to a significant relationship between
high body mass index and CH.>"

Preoperatively, all of our patients had severe or very severe
sweating in the palmo-axillary region. CH was seen in 18%
of the patients postoperatively. There was no significant
difference in the incidence of CH in patients undergoing
only T3 or T3-T4 sympathectomy. The CH incidence was
also independent of BMI. T2 sympathectomy is not pre-
ferred for palmar and axillary hyperhidrosis in our hospi-

tal. We think that the most significant reason for the lower

incidence of CH compared to the literature is our choice of

this surgical level.

Pneumothorax is the most common postoperative com-
plication after VTS.>!! Salim et al. indicated that pneu-
mothorax developed in 23% of the patients in their study
conducted with 120 patients.®

In the current study, the most common postoperative
complication after VTS was pneumothorax (8%). In our
opinion, this rate is high. However, we would like to point
out that we do not routinely perform thoracic drains on
patients in VTS surgery. On the other hand, inadequate
drainage of the pleural cavity and residual pneumothorax
without parenchymal damage explain this high rate. Al-
though pneumothorax was observed in ten patients, the
fact that only four of them required tube thoracostomy

confirms this.

Patient satisfaction after VTS was reported between 66%
and 97%.'%" In their study, Sobrinho et al. reported that
after VTS, 88% of the patients were satisfied, 7% were par-
tially satisfied, and 5% were unsatisfied.* Toolabi et al.’ ex-
plained that 9% of the patients were not satisfied with the
ETS surgery, and 4% did not recommend the surgery. In
the study, low BMI was reported as an important factor
determining patient satisfaction. Pure axillary hyperhidro-
sis is also stated as a negative predictor factor in patient

satisfaction.?

In Yoon and Rim’s study comparing the two groups under-
going T2-T3 sympathectomy and only T3 sympathectomy,
CH was indicated to be detected more frequently after T2-
T3 sympathectomy, and patient satisfaction decreased sig-

nificantly after this surgery level.’¢

Horslen et al. reported 84% of CH after thoracoscopic
sympathectomy. Despite this high rate, 93% of the patients
pointed out that they would recommend ETS surgery to

their friends in a similar situation.!”
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De compos et al. reported in their study that 96% of CH is
observed after sympathectomy, and 37% of this is severe.
On the other hand, they state that only 1.7% of the patients
are not satisfied with the surgical procedure and do not
recommend the operation. In the same study, an increase
in BMI is specified to be associated with the development
of CH."

In our study, 87% of our patients stated that they were very
satisfied with the VTS surgery, while 13% of the patients
were satisfied or partially satisfied. The only factor impact-
ing patient satisfaction after surgery was reported as the
presence of CH. As the severity of CH increased, patient

satisfaction decreased significantly.

The main goal in the treatment of primary hyperhidrosis is
to enhance the quality of life. Quality of life measures has,
thus, an essential place in evaluating the effectiveness of
treatment. In the literature, there are some studies evalu-
ating the quality of life before and after sympathectomy in

patients with primary hyperhidrosis.>*!*

In the long-term results published by Compos et al., 91%
of the patients deduced that their quality of life improved
after a sympathectomy. In the same study, researchers in-
dicated that CH has a significant negative effect on the
quality of life.™

In another study, in which a very high postoperative CH
was reported, 86% of the patients showed an improvement
in the long-term quality of life after surgery, and only 3%
of the patients mentioned a decrease in their quality of life

compared to the preoperative period."”

In a study consisting of patients with preoperative 95%
poor or very poor quality of life, all patients were indicated
to have a remarkable improvement in their quality of life

after sympathectomy.?

Following the VTS, a significant improvement in the qual-

ity of life of all our patients was observed compared to the

preoperative period.

Our study has some limitations. First, it has a retrospective
design. Second, questionnaires were used to assess quality
of life and patient satisfaction in patients with hyperhi-
drosis. It is difficult to reach reliable statistical results with
questionnaires in a retrospective study. Despite these limi-
tations, applying standardized procedures in these surger-

ies in our center is the strength of the study.

CH reduces patient satisfaction after a sympathectomy.
Nevertheless, there is a distinct improvement in the pa-
tients’ quality of life developing CH compared to the pre-
operative situation. It is possible to explain this situation
by the fact that CH detection after surgery is more tolera-
ble than the severity of sweating observed before surgery

and affects less the quality of life.

In conclusion, VTS significantly improves the quality of
life of patients with primary palmo-axillary hyperhidrosis.
The severity of CH is the most crucial factor determining
patient satisfaction in sympathectomy. Sympathectomy
should be preferred in the treatment of PAH despite the
adverse effects of CH.
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Abstract

Introduction  The approaches in posterior fossa surgery are used for accessing various tumors and vascular lesions including neuro-glial tumors, vestibular Schwannomas, inclusion
tumors, meningiomas.

Materials A total of 62 patients who underwent operation due to infra-tentorial intra-cranial mass lesion in Neuro-Surgery Clinic between 2014 and 2018 were included in the study.
and Methods

Results  The study was conducted with 62 patients of whom 61.3% (n=38) were males and 38.72% (n=24) were females between 2014 and 2018. While 33.9% (n=21) of the patients
underwent cranioplasty, 66.1% (n=41) did not undergo cranioplasty.

Conclusion  The preliminary study suggests that cranioplasty is useful for headache and cerebellar ectopy however insufficient for prevention of CNF fistula development.

Keywords  posterior fossa; cranioplasty; cerebro-spinal fluid fistula; post-operative headache; cerebellar ptosis

Amag  Posterior fossa cerrahi yaklasimlar: néro-glial tiimérler, vestibiiler Schwannomlar, inkliizyon tiimérleri, meningiomlar gibi cesitli timorlere ve vaskiiler lezyonlara ulasmak
igin kullanilmaktadir

Yontem ve

Geregler 2014-2018 yillart arasinda Nérogiriirji Kliniginde infratentoryal intrakranial kitle lezyonu nedeniyle opere edilen toplam 62 hasta calismaya dahil edildi.

Bulgular ~ Calisma 2014-2018 yillart arasinda %61,3 (n=38) erkek ve %38,72 (n=24) kadin olmak iizere 62 hasta ile gerceklestirildi. Hastalarin %33,9'una (n=21) kraniyoplasti yapilirken,
66,1 % (n=41) kranyoplasti gecirmedi.
Sonu¢  Bizim bu ¢calismamiz, kranioplastinin bas agrisi ve serebellar ektopi icin yararl oldugunu ancak BOS fistiil gelisimini dnlemede yetersiz oldugunu diisiindiirmektedir.

Anahtar

Kelimel Posterior fossa; kranioplasti;beyin omurilik stvist fistiil; ameliyat sonrast bas agrist; serebellar ptoz
elimeler
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INTRODUCTION
Incidence and location of intra-cranial tumors vary de-
pending on age. Intra-cranial tumors are located in su-
pra-tentorial region in the ratio of 75% in adults and in
infra-tentorial region in the ratio of 70% in children. Pos-
terior fossa tumors lead to elevated intra-cranial pressure
due to circulation disorders of cerebro-spinal fluid (CSF)

and pressure on the neural structures.’

The approaches in posterior fossa surgery are used for
accessing various tumors and vascular lesions including
neuro-glial tumors, vestibular Schwannomas, inclusion
tumors, meningiomas."? Post-operative cerebellar ptosis,
CNF fistula and headache are the most important prob-
lems which impair quality of life of the patients besides
neural complications following posterior fossa operations.
Post-operative CSF fistula and headache are still the most
important problems following these approaches.” Inci-
dence of post-operative CSF fistula varies between 0% and
22%; and incidence of post-operative headache varies be-
tween 0% and 73% for recto-sigmoid approaches which is
a posterior fossa intervention although varies depending

on approach types.?

According to literature, the most protective factor for pre-
vention of headache and CSF fistula is following the pro-
cedures carefully during surgical closure including metic-
ulous dura repair and bone cranial reconstruction.? Dural
closure using waterproof material or grafts (temporalis
muscle tissue, artificial dura), closing bony openings us-
ing wax and wound follow up with lumbar drainage were
reported as the most effective methods for prevention of
CSF fistula.

The most common causes of post-operative headache in-
clude CSF fistula, dural adhesion-related CSF circulation
disorders and cerebellar ptosis (CP) although it may result
from various causes. While various authors report differ-
ent techniques in literature, posterior fossa reconstruction

including both all-grafts and auto-grafts is the most rec-

ommended method to minimize post-operative headache
and cerebellar ptosis.* These techniques have varying suc-
cess. So no consensus is available about the best method

for prevention of post-operative CSF fistula and headache.?

In this paper, we have planned to compare post-operative
outcomes of the patients who underwent or who did not

undergo posterior fossa surgery due to various reasons.

MATERIAL and METHOD

In the present study, 62 patients who underwent operation
due to infra-tentorial intra-cranial mass lesion in Neu-
ro-Surgery Clinic between 2014 and 2018 were evaluated
retrospectively. The patients who did not come for regular
post-operative controls were not included in the study. Lo-
cal ethics committee approval was obtained prior to the
study (IEAH: 28.09.2018:1446).

Patients were evaluated with regard to pre-operative diag-
nosis, age, gender, location of the pathology (parenchymal,
extra-parenchymal), post-operative complications, pres-

ence of CSF fistula, alterations in headache.

The investigated parameters included post-treatment
CSF fistula (incisional, otorrhea), type and duration
of treatment, presence and radiologic measurement of
post-operative cerebellar ptosis, incidence and severity of
post-operative headache, duration of follow up. Post-op-
erative headache severity (PHS) values on months 1,3 and
6 were recorded at the final follow up visit according to
the scoring system defined by Catalano et al.7 Classifica-
tion of headache was as follows: 0: no, 1: minor, not re-
quiring medication, 2: requiring regular use of non-steriod
anti-inflammatory drugs or acetaminophen, 3: requiring
the use of high doses and effective analgesics, 4: severe,

drug-resistant.

Statistical analyses
Statistical analyses were done using NCSS (Number
Cruncher Statistical System) 2007 (Kaysville, Utah, USA)

142




Sakarya Med ] 2023;13(1):141-149
YALDIZ et al., Posterior Fossa Surgery Of Csf Fistula, Post-Operative Headache, Cerebellar Ptosis

program. Descriptive statistics (mean, standard deviation,
median, first quartile, third quartile, frequency, percent,
minimum, maximum) were used for assessment of data.
Normality distribution of qualitative data was tested with
Shapiro-Wilk test and plots. Mann-Whitney U test was
used for inter-group comparisons of qualitative data which
were not normally distributed. Friedman test was used for
in-group comparisons of qualitative data which were not
normally distributed and Bonferroni correction Wilcoxon
signed-ranks test was used for assessment of paired com-
parisons. Quantitative data were compared using Fisher’s
exact test. A p level of <0.05 was accepted as statistically

significant.

Surgical technique
All operations were performed in the same clinic. Deci-
sions for indications and surgical strategies were made in
the oncology council held weekly. Standard recto-sigmoid
craniectomy was performed for cerebello-pontin angle
pathologies, sub-occipital craniectomy was performed for
cerebellar pathologies. Dura was closed using 4/0 vicryl
and silk, auto-graft and allo-graft materials were used for
a waterproof closure, when required. Open mastoid cells
were closed using bone wax for obstructing any connec-
tions with middle ear. In the next stage of repair, it was en-
sured that there was no visible CSF leak from dural suture
line and fibrin glue adhesive was applied on. Afterwards,
cranioplasty was performed so as to completely close bone
margins using a standard allograft cranioplasty material,
poly-methyl-crylate (PMMA) (Figure 1). Skin and subcu-
taneous tissues were closed in accordance with anatom-
ic layers using a standard method. Mastoid- suboccipital
pressure wound dressing was done during post-operative

48 hours. Post-operative lumbar drainage was not used.

Figure 1. Cranioplasty so as to completely close bone mar-

gins using poly-methyl-methacrylate (PMMA), a per-oper-

ative allograft cranioplasty material

RESULTS
The study was conducted with 62 patients of whom 61.3%
(n=38) were males and 38.72% (n=24) were females be-
tween 2014 and 2018. Mean age was 53.74 +16.17 years
(range 13-82). While 33.9% (n=21) of the patients under-

went cranioplasty, 66.1% (n=41) did not undergo cranio-

plasty.

PHS on month one varied between 0 and 3 (mean 1.63
+0.75), PHS on month 3 varied between 0 and 3 (mean
1.19£0.79) and PHS on month 6 varied between 0 and 2
(mean 0.97 £0.75). Location of the pathology, number of
operations, presence of CSF fistula, presence and size of

cerebellar ptosis are summarized in Table 1.figure 2
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Table 1. Distribution of patient characteristics( (PHS: Postopera-
tive headache severity)
+ 21(33,9)
Cranioplasty
B 41 (66,1)
Min-Max 0-3(2)
PHS (1. Month)
mean+Sd 1,63£0,75
Min-Max 0-3 (1)
PHS (3. Month)
mean+Sd 1,19+0,79
Min-Max 0-2 (1)
PHS (6. Month)
mean+Sd 0,97+0,75
. 51 (82,2)
Second Surgery
+ 11 (17,8)
- 53 (85,5)
CSF fistula
+ 9 (14,5)
- 52(83,9)
Cerebellar ptosis
+ 10 (16,1)
Min-Max 2-9 (4,5)
Cerebellar ptosis(mm)
mean+Sd 4,80+2,30

Figure 2. A demonstrative case with cerebellar ectopy. A.

Pre-operative cranial sagittal MRI, B. Post-operative cranial

sagittal MRI (white arrow: cerebellar ectopy)

Month 1,3 and 6 PHS was found statistically significant-
ly lower among patients who underwent cranioplasty
compared to the ones who did not undergo cranioplasty
(p=0,015; p<0,05; p=0,001; p<0,01; p=0,009; p<0,01)(Ta-
ble 2). A statistically significant difference was detected
between the patients who underwent cranioplasty or not
with regard to month 1,3,6 PHS scores (p=0.001; p<0.01).
According to the paired comparisons done for detection of
difference, mean 0.67 £0.91 units of reduction in month 6
PHS scores compared to month 1 PHS scores was found

to be statistically significant in patients who underwent

cranioplasty (p=0.049, p<0.05), mean 0.66 *0.85 units
of reduction in month 6 PHS scores compared to month
1 PHS scores was found to be statistically significant in
patients who did not undergo cranioplasty (p=0.001,
p<0.01). A statistically significant difference was not found
between the changes in month 1 and month 3 PHS scores
with regard to undergoing cranioplasty (p>0.05) and a sta-
tistically significant difference was not found between the
changes in month 1 and month 6 PHS scores with regard

to undergoing cranioplasty (p>0.05) (Table 2) (Figure 3).

19

Means PHS

0,5

0
1 monthy— Cranioplasty(+)

& rnonth

3 maeth Cranioplasty(-)

Figure 3. Distribution of PHS according to the groups with

or without cranioplasty

A statistically significant difference was not found be-
tween presence of CSF fistula with regard to undergoing
cranioplasty (p>0.05). Ratio of cerebellar ptosis was found
statistically significantly lower in patients who underwent
cranioplasty compared to the ones who did not undergo
cranioplasty (p=0.012, p<0.05) (Table 3).

Table 3. Assessment of CSF fistula and cerebellar ectopy with
regard to undergoing cranioplasty (CSF: Cerebro-spinal fluid)
Cranioplasty
Yes No value
n=21) | (m=41) | P

. 17 (81,0) | 36(87.8) | x2:0,526
CSF fistula

+ 4(19,0) 5(12,2) 0,472

- 21(100,0) | 31(75,6) X2:6,107
Cerebellar ptosis

+ 0 (0,0) 10 (24,4) €0,012*
cFisher’s Exact Test
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Table 2. Assessment of severity of post-operative headache severity with regard to undergoing cranioplasty (PHS: Post-operative headache
severity). Assessment of CSF fistula and cerebellar ectopy with regard to undergoing cranioplasty (CSF: Cerebro-spinal fluid)

Cranioplasty
Yes (n=21) No (n=41) p value
Min-Max 0-3 (1) 1-3 (2) 7:-2,438
PHS (1. Month)
mean+Sd 1,29+0,78 1,81+0,68 0,015%
Min-Max 0-2 (1) 0-3(2) 7:-3,849
PHS (3. Month)
mean+Sd 0,67£0,58 1,46+0,74 *0,001**
Min-Max 0-2 (1) 0-2 (1) 7:-2,621
PHS (6. Month)
mean+Sd 0,62£0,59 1,15£0,76 *0,009**
p value X2:16,270; 0,001** X2:20,959; 0,001**
Difference -0,62+0,74 -0,34+0,85 7:-0,915
1 -3 (Month)
P 0,076 0,160 0,360
Difference -0,67+0,91 -0,66+0,85 7:-0,166
1 - 6 (Month)
P 0,049% 0,001** 0,868
Difference -0,05+0,38 -0,32+0,79 7:-1,687
3 -6 (Month)
P 1,000 0,328 0,092
- 17 (81,0) 36 (87,8) x2:0,526
CSF fistula
+ 4(19,0) 5(12,2) 0,472
- 21 (100,0) 31 (75,6) X2:6,107
Cerebellar ptosis
+ 0(0,0) 10 (24,4) 0,012*
“Mann Whitney U Test ~ Friedman Test  *p<0,05 **p<0,01
‘Fisher’s Exact Test *p<0,05
A statistically significant difference was not found between
1,8
month one PHS scores with regard to the location of the
surgical pathology (parenchymal or extra-parenchymal) _—
(p>0.05). Month 3 PHS scores were found statistically
significantly lower in patients who had extra-pyrami- g o
dal pathology compared to the ones with parenchymal g
pathology (p=0.003, p<0.01). Month 6 VAS scores were 0.45
found statistically significantly lower in patients who had
extra-pyramidal pathology compared to the ones with 0
1 mouath. cysternal 3 mouBate Parenchymal & mounth

parenchymal pathology (p=0.022, p<0.05). A statistical-
ly significant difference was found between month 1,3,6
PHS scores in in-group comparisons of the patients with
extra-parenchymal and parenchymal pathology (p=0.001,
p<0.01) (Table 4, Figure 4).

Figure 4. PHS distribution by cisternal-parenchymal
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Table 4. Assessment of PHS scores with regard to the location of surgical pathology (parenchymal-extraparenchymal) (PHS: Post-operative
headache severity)
Extraparenchymal Parenchymal (n=41) p value
(n=21)
Min-Max 0-3(2) 0-3 (2) 7:-0,864
PHS (1. Month)
mean+Sd 1,71+0,85 1,59+0,71 20,388
Min-Max 0-2 (1) 0-3 (1) 7:-3,019
PHS (3. Month)
mean+Sd 0,76+0,77 1,42+0,71 20,003**
Min-Max 0-2 (1) 0-2 (1) 7:-2,285
PHS (6. Month)
mean+Sd 0,67+0,73 1,12+0,71 20,022*
p value X2:25,333; 0,001** x2:13,654; 0,001**
Difference -0,95+0,74 -0,17+0,74 Z7:-3,427
1 -3 (Month)
P 0,004** 0,673 20,001**
Difference -1,05+0,86 -0,46+0,81 7:-2,361
1 - 6 (Month)
P 0,001** 0,028* 20,018*
Difference -0,10+0,70 -0,29+0,68 7:-0,640
3 -6 (Month)
p 1,000 0,502 20,522
DISCUSSION sions, wound incisions, air cells transferred to middle ear

Operations performed for therapeutic purposes achieved
the goal. It is difficult to associate all pre-operative com-
plaints with etiology. Therefore the complaints on follow
up were considered through excluding the symptoms re-
lated with etiologic factors and surgery as in many other
studies.2 In this study, we have planned to compare the
patients who underwent and who did not undergo poste-
rior fossa craniotomy with regard to headache, CSF fistula,
cerebellar ptosis. Skull reconstruction is important both
for cosmetic purposes and also for protection from trau-
ma.® The ideal reconstructive material should be easy to
form, long standing, inexpensive, bio-compatible and re-
sistant to infections.” While auto-grafts are more bio-com-
patible, allo-grafts reduce operative time and they have a
higher potential to cause infections. Calvarial bone, subcu-
taneous fat tissue, muscle temporalis or nucal muscle and
temporal fascia are among the widely used auto-grafts.
Hydroxyapatite cement (HAC), poly methyl methacrylate
(PMMA) bone cement, titanium web and poly-ethylene
are the commonly used allo-grafts.2.” Poly methyl meth-
acrylate (PMMA) bone cement was used in our patients.

Post-operative CSF leakage may result from dural inci-

and eustacian tube.'” CSF otores may also develop follow-
ing tympanic membrane penetration for intra-operative
observation of cochlear nerve, tear of the connection be-
tween external canal and bony cartilage, although less fre-
quent.’® So a careful dural repair, closure of temporal bone
air cells, meticulous closure of are required for prevention

of post-operative CSF leakage.

It is important to close dura using sutures or allo-plastic
dural patch in a waterproof way for prevention of post-op-
erative dural leakages. Waterproof dural covers may be
provided with various techniques including primary su-
ture closure of temporal fascia graft, fibrin glue, suture clo-
sure in combination with Gelfoam.? Use of post-operative
lumbar drainage does not seem necessary for prevention
of CSF leakage even if this repair technique is applied care-
fully.* Lumbar drainage was not applied in post-operative

early period in our serial.

The etiology of post-operative headache following posteri-
or fossa craniectomy could not be fully understood how-

ever several hypotheses were proposed. Potential causes
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of post-operative headache include dural tension due to
tight closure of dura, mastoid in bone region, displace-
ment of the bone dust which arise during touring around
the internal acustic canal toward subarachnoid space, at-
tachment of subcutaneous tissues and muscles to dura and
increased tension with head movements and neurogenic
inflammation.>'"? Schaller et al.® have reported a reduc-
tion in the incidence of new onset post-operative headache
when they compared dura-plastic closure together with
dura graft and direct dural closure. In our study, primary
or secondary dural closure was not found to be associat-
ed with new onset post-operative headache. Spread of free
bone dust to subarachnoid space may be prevented with
a careful aspiration during bone drilling. Catalano et al.
found the incidence of post-operative headache signifi-
cantly low when they compared the incidence and severity
of headache with regard to performing craniotomy.” Ling
et al. have proposed that headache would be less with a
careful aspiration and leaving the cisterns durable. We also
consider that cranioplasty following craniectomy would
prevent adhesions, in consistent with dural adhesion the-
ory.>** In our study, PHS was found statistically significant

in patients who underwent cranioplasty (p<0.001).

CP was first defined by Williams in 1978.15 This severe
complication has pulled little attention since its definition
and several authors have published their experiences of
CP management following sub-occipital craniectomies.
Incidence of CP is not fully known and data from vari-
ous authors are in a wide range. After the first definition
of this condition, Duddy and Williams have reported CP
in four out of seventeen patients who had MRIs before and
after cranio-vertebral decompression.16 Downward ptosis
of brainstem was observed in no patients who underwent
posterior fossa reconstruction and in 7 out of 10 patients
who underwent the operation in the study of Sahuquillo
et al.17 Batzdorf et al.18 have reported CP in six patients
who were managed with duraplasty and tonsil reduction,
posterior cranial fossa decompression in their study con-

ducted with 177 patients. In our series, CP was observed in

no patients who underwent cranioplasty, varying degrees
of statistically significant CP was observed in 10 out of 41
patients who did not undergo cranioplasty. Various rates
in literature suggest that the magnitude of craniectomy
seems to be an effective factor for CP. The present study
reflects the outcomes of a single surgical team. Headaches
resulting from cisternal evacuation and iatrogenic con-
tamination were prevented through applying correct and
standard techniques. We consider that this is associated
with controlled surgical methods at cisternal level, lead-
ing to unnecessary cisternal impairment and prevention
of transfer to the other cisterns through barriers. We con-
sider that reconstruction of cranioplasty region is the most

important factor for prevention of cerebellar ectopy.

CONCLUSIONS
The present preliminary study suggests that cranioplasty
is useful for headache and cerebellar ectopy however in-
sufficient for prevention of CSF fistula. It could be useful
to evaluate headache, CSF fistula, cerebellar ptosis with
further studies conducted with larger study populations

including a control group.
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Hastanemiz ig hastaliklar1 polikliniklerine bagvuran 65 yas ve tizerindeki tip 2 diyabetes mellitusun eslik ettigi hastalarda anemi sikligini saptamay1 ve aneminin morfolojik
olarak dagilimini degerlendirmeyi amagladik.

Dereli {lge Devlet Hastanesi i¢ hastaliklar1 poliklinigine 01.01.2021- 01.01.2022 tarihleri arasinda bagvuran 65 yas ve iizerindeki tip 2 dm'nin eslik ettigi hastalar, retros-
pektif olarak incelenerek galismaya alindi. Hastalarin hemogram ve biyokimya tetkikleri degerlendirildi. Hastalarin anemi sikhigi ile yas, cinsiyet, kronik renal yetmezlik
iligkileri degerlendirildi. Veriler SPSS programina kaydedilip, istatistiksel analizler yapild1.

Caligmamizda anemi sikhig1 %24,4 olarak saptandi. Anemisi olan hastalar MCV degerlerine gore %26’ s1 (26) mikrositer, %72’ si (72) normositer, %2’ si (2) makrositer
anemi olarak siniflandirildi. Calismamizda kadinlarda, erkeklere gore anemi sikligi agisindan istatistiksel anlamli farkhihik tespit edildi (p=0,016). Artan yas gruplari ile
anemi siklig1 arasinda istatistiksel anlaml farklilik gozlenmedi (p=0,088). Geriatrik diyabetik hastalarda kronik renal yetmezlik ile anemi arasinda istatistiksel anlamli
farklilik tespit edildi (p=0,008).

Cahismamizdaki hastalarda anemi sikhig literatiirle uyumlu olarak %24,4 olarak saptandi. Geriatrik diyabetik hasta popiilasyonu gittikge artmaktadir. Ulkemizde geriatrik
gruptaki diyabetik hastalarda anemi ile ilgili galismalar kisitl olup, ok merkezli prospektif ¢aligmalara gereksinim duyulmaktadir.

anemi; geriatrik; diyabet; renal; kreatinin

Abstract

Introduction

Materials
and Methods

Results

Conclusion

Keywords

It was aimed to determine the prevalence and morphological distribution of anemia in patients aged 65 years and above with type 2 diabetes mellitus who applied to the internal
medicine outpatient clinics of our hospital.

Patients aged 65 years and above with type 2 DM, who visited Dereli District State Hospital internal medicine outpatient clinic between 01.01.2021 and 01.01.2022 were
included and retrospectively examined in the study. Hemogram and biochemistry examinations of the patients were assessed. The relationship between the prevalence of anemia
and age, gender, and chronic renal failure was evaluated. The data were recorded in the SPSS software and statistical analyses were performed.

The prevalence of anemia was determined as 24.4% in the study. Based on patients' MCV values, 26% (26) of the cases were classified as microcytic anemia, 72% (72) as
normocytic anemia, and 2% (2) as macrocytic anemia. A statistically significant difference was identified in the study in terms of the prevalence of anemia in women compared
to men (p=0.016). No statistically significant difference was found between the increasing age groups and the prevalence of anemia (p=0.088). A statistically significant difference
was determined between chronic renal failure and anemia in geriatric diabetic patients (p=0.008).

In line with the literature, prevalence of anemia in the study was calculated as 24.4%. Population of geriatric diabetic patients is gradually increasing. Studies on anemia in
diabetic patients in the geriatric group are limited in our country, and multicenter prospective studies are needed.

anemia; geriatric; diabetes; renal; creatinine
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GIiRiS
Anemi, geriatrik kisilerde sik goriilen bir bulgudur. Geri-
atrik hastalarda kalp yetmezliginin sik olusu ve bozulmus
serebrovaskiiler dolasim nedeniyle, anemiyi tolere etmek
zorlagmaktadir. Anemi bir bulgu olup, altta yatan nedeni

bulmak ve tedavi etmek 6nem arz etmektedir’.

Geriatrik hastalarda aneminin baglica sebepleri; beslenme
eksiklikleri, kronik hastaliklar, timorler ve bazi hematolo-

jik maligniteler olarak gozlenmektedir'.

Geriatri bilimi tarafindan; 65-74 yas aralig1 geng yasli, 75-
84 yas arasi orta yasli, 85 yas ve tizeri ise ileri yasl ola-
rak degerlendirilmektedir. 2010 yilinda Avrupadaki yash
orani, popiilasyonun %17,66 ‘sini olusturmaktaydi. 2020
yilinda bu oranin %20,78’ e yiikseldigi goriilmiis olup, ge-

lecek dekatlarda oranin artmasi beklenmektedir!.

Diinya Saglik Orgiitii anemiyi, hemoglobin diizeyinin er-
keklerde 13 gr/dl, kadinlarda 12 gr/dl’ nin altinda olmas:

olarak tanimlamigtir’.

Anemi prevalansi toplumlara gore farklilik gostermekle
birlikte; erkeklerde %2,9-61, kadinlarda ise %3,3-41 ora-
ninda izlenmektedir®. 65 yas tizerindeki 85.409 kisiden
olusan 34 caligmay! iceren bir sistemik degerlendirmede;
anemi prevalansi sirasiyla evinde yasayanlarda, hospitalize
olanlarda ve huzurevinde yasayanlarda %12, %40 ve %47

olarak bulunmugtur®.

Diyabetes mellitus (dm), renal anemiye sonuglanan kronik
renal yetmezligin en sik nedenidir. Diyabetik nefropatili
hastalarda anemi, diyabetik olmayan kronik renal yetmez-
ligi olan hastalara gore daha erken ortaya ¢ikmakta ve agir

formda izlenmektedir*.

Ulkemizde i¢ hastaliklar1 poliklinigine bagvuran tip 2 dm
tanili geriatrik hastalardaki anemi siklig ile ilgili calisma-
larin kisitli olmasi nedeniyle, bu ¢alismada hastanemiz ig

hastaliklar polikliniklerine bagvuran 65 yas ve tizerindeki

tip 2 dmy’ un eslik ettigi hastalarda anemi sikligini sapta-
may1 ve aneminin morfolojik olarak dagilimini degerlen-

dirmeyi amagladik.

GEREC ve YONTEMLER

Calismamiz gozlemsel tipte retrospektif hasta kayitlar: ta-
ramasi $eklinde planlandi. 01.01.2021- 01.01.2022 tarihle-
ri arasinda Dereli flge Devlet Hastanesi i¢ hastaliklar1 po-
liklinigine bagvuran 65 yas ve iistii, tip 2 dm’ un eslik ettigi
hastalar ¢aligmaya alindi. Hastalarin anamnez ve sistemik
muayene bilgilerinden sonra hemogram tetkikleri incelen-
di. Hemoglobin degerinin erkek hastalar igin 13 gr/dl ve
kadin hastalar i¢in 12 gr/dlden diisiik saptanmasi anemi
olarak kabul edildi. Saptanan anemi, ortalama eritrosit
hacmine (MCV) goére mikrositer (MCV<80), normositer
(MCV: 80-100) ve makrositer (MCV>100) olmak tizere 3
gruba ayrildi. Calismamizda kronik renal yetmezlik deger-
lendirmesi retrospektif olarak hastalarin serum kreatinin
diizeylerine bakilarak yapildi. Hastalarin bazal serum kre-
atinin diizeyleri belirlendi, kreatinin diizeyi 1,3 mg/dl ve
tizeri olanlar kronik renal yetmezlik olarak degerlendirildi.
Elde edilen verilerin analizinde kategorik degiskenleri bir-
biriyle karsilastirmak icin pearson ki-kare ve Fisher’s exact
testleri kullanildi. Nitel bagimsiz verilerin analizinde pe-
arson ki kare testi, ki-kare test kosullar1 saglanmadiginda
Fisher testi kullanild1. Istatistiksel analizler SPSS Statistics
v22 (SPSS, IBM Corp., USA) ile yapildi. p<0.05 degeri ista-
tistiksel olarak anlaml kabul edildi.

BULGULAR
Caligmamiza 01.01.2021 ve 01.01.2022 tarihlerinde Dereli
flge Devlet Hastanesi i¢ hastaliklar1 polikliniklerine bagvu-
ran 65 yas ve tizerindeki tip 2 dm’ un eslik ettigi 409 has-
ta dahil edildi. Hastalarin 143’0 erkek (%35), 266’s1 kadin
(%65) idi. Hastalar yas gruplarina gore {i¢ gruba ayrild.
65-74 yas araliginda 268 (%65,5), 75-84 yas araliginda 101
(%24,7), 85 ve lzerinde ise 40 (%9,8) hasta mevcuttu. Has-
talarda anemi orani %24,4 (100) olarak tespit edildi. Ane-
misi olan hastalar MCV degerlerine gore; %26’ s1 (26) mik-

rositer, %72’si (72) normositer, %2’si (2) makrositer anemi
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olarak smiflandirildi. Hastalarin %15,6 (64)sina kronik Tablo 3: Yas gruplari ile anemi durumu arasindaki iliski
renal yetmezlik eslik ederken, %84,4 (345)’tinde kronik Anemi Durumu
renal yetmezlik gozlenmedi. Caligmaya dahil edilen hasta- Yok Var X2 SD p
larin cinsiyet, yas aralig1, anemi ve kronik renal yetmezlik ;51-74 11 .
yoniiyle dagilimi tablo 1'de gosterildi. Hastalarin cinsiyet- a r:s1 (%51,5) | (%14,0)
leri ile anemi varlig1 arasindaki iligki tablo 2'de gosterildi. 75-84
72 29
Hastalarin yas gruplari ile eslik eden anemi arasindaki ilis- Yas %17,6) | (%7,1) 4,872 2 0,088
arasi
ki tablo 3’te gosterildi. Hastalarda eglik eden kronik renal e
yetmezlik ile anemi arasindaki iligki tablo 4’ te gosterildi. Yas ve ( ry266 3 | ry134 5)
yukarisi o o
Tablo 1: Hastalarin cinsiyet, yas aralig1, anemi ve kronik renal
yetmezlik yoniiyle dagilimi Tablo 4: Kronik renal yetmezlik ile anemi arasindaki iligki
Frekans (f) Yiizde (%) Anemi Durumu
Cinsiyet Yok Var X2 SD P
Erkek 143 35,0 = 269 76
$5 | Yok %78) | (%22)
Kadin 266 65,0 L 2 6,995 1 0,008
8 Z = Var 40 24
Yas Aralig (%62,5) | (%37,5)
65-74 yas 268 65,5
75-84 101 24,7 o . . s s
e Cinsiyet ile anemi durumu arasinda anlamli bir iligki olup
85 ve lizeri ya. 40 9,8
e olmadigini incelemek icin pearson ki-kare bagimsizlik
Anemi Durumu
testi yapildi. Kadinlarda, erkeklere gore anemi siklig1 agi-
Var 100 24,4
Mikrositer 26 64 sindan istatistiksel anlamli farklilik tespit edildi (X2(1) =
Normositer 72 17,6 5,778, P<0~05)-
Makrositer 2 0,4
Yok 309 75,6 Hastalarin yas gruplar1 ile anemi arasinda istatistiksel
Kronik renal yetmezlik anlamli bir iliski olup olmadigini incelemek i¢in pearson
Var 64 15,6 ki-kare bagimsizlik testi yapildi. Hastalarin yas gruplar1 ve
Yok 345 844 anemi durumlari arasinda istatistiksel anlamli bir iliski ol-
Katilimei sayist = 409 madig tespit edildi (X2(2) = 4,872, p>0.05).
Tablo 2: Cinsiyetle anemi arasindak iligki Hastalarda eslik eden kronik renal yetmezlik ile anemi
A iD . - RN M
flemi urama arasinda istatistiksel anlamli bir iliski olup olmadigini
Yok Var X2 SD
P incelemek i¢in pearson ki-kare bagimsizlik testi yapildi.
118 25
Erkek Geriatrik diyabetik hastalarda nefropati ile anemi arasinda
(%82.5) | (%17,5)
o1 - 5,778 1 0,016 istatistiksel anlamli bir iligki oldugu tespit edildi.
Kadin —
(%71,8) | (%28,2) (X2(1) = 6,995, p<0.05).
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TARTISMA

Toplum i¢inde yasayan 65 yas ve tzerindeki bireylerin
%10’'undan fazlasinda Diinya Saghk Orgiitii kriterlerine
(kadinlarda hemoglobin < 12 g/dl, erkeklerde < 13 g/dl)
gore anemisi bulunmaktadir. Diinyada geriatrik popii-
lasyonun artmast ile birlikte, artan yas ile anemi goriilme
siklig1 artmaktadir. 50 yasindan sonra anemi prevalan-
s1 ilerleyen yas ile birlikte artmakta, 85 yas ve {izerinde
anemi prevalansi %20’yi ge¢mektedir®. Anemi prevalansi
toplumlara gore farklilik gostermekle birlikte; erkeklerde
%2,9-61, kadinlarda ise %3,3-41 araliginda izlenmekte-
dir’. Caliymamizda anemi siklig1 literatiirle uyumlu olarak
9%24,4 olarak tespit edildi.

Calismamizda geriatrik diyabetik erkeklerde anemi siklig1
%17,5, kadinlarda ise %28,2 olarak saptanmistir. Caligma-
mizda kadinlarda, erkeklere gore anemi siklig1 acisindan
istatistiksel anlamli farklilik tespit edildi (p=0,016). Gural-
nik ve arkadaslar1 yaptiklar: ¢aligmada geriatrik popiilas-
yonda anemi sikliginin erkeklerde, kadinlara oranla daha
yiiksek oldugunu bildirmislerdir®. Ulkemizde Sahin ve ar-
kadaslar1 yapmis olduklar: ¢alismada, acil servise bagvuran
geriatrik hastalarda anemi sikliginin erkeklerde, kadinlara
gore daha yiiksek oldugunu saptamiglardir’. Kadinlarda ve
erkeklerde anemi sikliklari, bolgesel farklilik gostermekle
birlikte hastalarin hospitalizasyon durumlarina, eslik eden
komorbit durumlara gore degiskenlik gostermektedir. Ca-
lismamizda 266 hasta (%65) kadin, 143 (%35) hasta erkek
idi. Caliymamizdaki kadin sayisinin fazla olmasi da anemi
sikliginin kadinlarda yiiksek bulunmasindaki faktérlerden

biri olabilecegi diistiniildii.

Calismamizda geriatrik diyabetik hastalar yas gruplarina
gore geng yasli, orta yasli ve ileri yash olarak ti¢ gruba ay-
rildi. Anemi tablosu geriatrik popiilasyonda yaygin olarak
gortilmekle birlikte, artan yas ile anemi siklig1 artmakta-
dir'. Literatiirden farkl: olarak ¢alismamda artan yas grup-
lar1 ile anemi siklig1 arasinda istatistiksel anlamli farklilik
gozlenmedi (p=0,088). Bu durum ¢alismaya katilan en

fazla kisi sayisinin, caligma popiilasyonunun %65,5 ora-

nindaki 268 kisiden olusan 65-74 yas arasindaki geng yash
grubunda olmasi ile agiklanabilir. En fazla anemi gozlen-
mesi beklenen grup olan ileri yas grubunun, diger grupla-
ra kiyasla en az kisi sayisina (40 kisi) sahip olmasi da etken

olarak degerlendirilmektedir.

Calismamizda literatiirle uyumlu olarak geriatrik diyabe-
tik hastalarda kronik renal yetmezlik ile anemi arasinda
istatistiksel anlamli farklilik tespit edildi (p=0,008). Calis-
mamizda kronik renal yetmezligin eslik ettigi hastalarda
anemi siklig1 %37,5 olarak saptandi. Tasar ve arkadasla-
rinin hospitalize edilen geriatrik hastalarda yaptig1 ¢alis-
mada kronik bébrek yetmezligine ikincil anemi orani %20
,8 olarak bulunmustur®. 405 geriatrik hastanin incelendigi
bir ¢alismada kronik renal yetmezlige bagli anemi orani
%19,4 olarak bulunmustur®. Kronik bobrek hastaliginda
aneminin siddeti, bobrek fonksiyonlarindaki azalma ile
dogrudan iligkilidir. Bébrek fonksiyonlarindaki azalma
ile birlikte anemi goriilme orani artmaktadir. Diinya Sag-
lik Orgiitii anemi tanimlar1 kullanildiginda glomeriiler
filtrasyon hizi (GFR) 25 ml/dak altinda olan ancak heniiz
diyalize girmeyen hastalarin %87'de anemi saptanmakta-
dir’. Calismamizdaki geriatrik hastalarda kronik hastalik
anemisi nedeni olan tip 2 dm eslik etmektedir. Bu nedenle
caligmamizdaki geriatrik hastalarda anemi oraninin diger
caligmalara kiyasla daha yiiksek saptandigi gorildi. Ca-
lismamizda kronik renal yetmezlik degerlendirmesi; ret-
rospektif olarak hastalarin bazal serum kreatinin diizeyleri
incelenerek, serum kreatinin diizeylerine bakilarak yapil-
di. Kreatinin diizeyi 1,3 mg/dl ve tizeri olanlar kronik re-
nal yetmezlik olarak degerlendirildi. Hastalarin diyabetik
nefropati degerlendirilmesinin yapilamamasi, GFR hesap-
lanmamasi, kronik renal yetmezlik evrelerinin belirlenme-

mesi ¢alismamizin kisith yont olarak digiinilda.

Sonug olarak, geriatrik diyabetik hasta popiilasyonu gittik-
¢e artmaktadir. Geriatrik hastalarda anemi sik gézlenmek-
tedir. Ayaktan hastaneye basvuran ve hospitalize edilen
geriatrik diyabetik hastalarin anemi yoniiyle kapsamli bir

bicimde degerlendirilip, etyolojiye yonelik tani ve tedavi-
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lerinin planlanmasi hastalarin mortalite ve morbidite du-
rumlar1 agisindan 6nem arz etmektedir. Ulkemizde geriat-
rik gruptaki diyabetik hastalarda anemi ile ilgili calismalar
kisith olup, ¢ok merkezli prospektif calismalara gereksi-
nim duyulmaktadir.

Calismamizin 23.12.2022 tarihinde Ordu Universitesi
Klinik Arastirmalar Etik Kurulw’ndan 25. toplanti, 293.

Karar sayist ile etik kurul onay1 alinmistir.

Cikar iliskisi
Yazarlar arasinda herhangi bir ¢ikar catismasi bulunma-

maktadir.

Yazar katkis1
Dizayn veri toplama yazim; K.E; literatiir taramasi; K.E,
LK
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Tiim diinyada internet kullaniminin yaygin hale gelmesindeki ana etkenlerden biri de kusk akall telefonlardir. Saglik galisanlar: arasinda da yaygin sekilde kullanilan akilli telefonlar ile 6zellikle de dok-

torlar arasinda anlik iletisim programlari Klinik pratikte kendine 6nemli bir yer edinmistir. Biz bu ¢aliymada akill telefon kullanan hekimler arasinda internetin, sosyal aglarin ve sosyal medyanin kullanim
yayginhigini ve bu platformlarin hekimler arasinda mesleki agidan kullamim sekillerini belirlemeyi amagladik.

Tanimlayici ve kesitsel dzellikte olan bu aragtirma igin goriisme tekniklerinden anket yontemi kullanildi, Galismada kullanilan anket formu arastirmacilar tarafindan hazirlanmis olup toplamda beg bliimd
olugma idi. (1) sosyodemografik dzellikler, (2) internet kullanim amaglary, (3) mobil uygulama kullanim amaglari, (4) anlik mesajlasma uygulamalarimin kullanim amaglar: ve (5) sosyal medya uygulamalarinin
kullanim amaglar1 sorguland. Elede edilen verilerin analizinde; tammlayici istatistikler ortalama, standart sapma, frekans ve yiizde degerleri ile sunuldu. Kategorik degiskenlerin karsilagtirlmasinda Pearson
ki-kare testi kullanildi. Istatistiksel onemlilik diizeyi p<0.05 olarak kabul edildi.

Kirk farkli uzmanlik alanindan, hepsi arastirma gorevlisi (asistan) doktor; toplamda 203 kisi galigmaya dahil edildi. Katilimcilarin hepsi akilli telefon kullanmaktaydu. Yas ortalamasi 28.77+3.3 idi. Katlimcilarin
%56.2’si erkek cinsiyette idi. Katihmcilarin 9%52.7’si (n=107) en fazla 3 yillik hekimlik tecriibesine sahipti. Hekimlik meslegindeki tecriibesi 3 yil ve altinda olanlarin makale okumak amaciyla interneti kullanim
oranlar1 4 yil ve iizerinde hekimlik tecriibesi olanlara gére anlamh derecede daha diisiiktii (p<0.001). Katilimcilarin %73.9'u (n=150) tibbi bilgi kaynag: olarak dijital ortamu tercih etmekte olup kalan %26.1
(n=53)’lik kesim de tibbi bilgi kaynag: olarak kitap ya da brosiirleri tercih etmekteydi. Hekimlerin %86.2 ‘si (n=175) mobil uygulamalar iletisim veya anhk haberlesme amach kullanmaktayd:. Akademik veya
mesleki amagl mobil uygulama kullanim orani ise %22.7 (n=46) idi. Hekimlerin %98inin anhk iletisim program olarak WhatsApp kullandig1; mesleki acidan WhatsApp uygulamasim %70.4 oraninda telekon-
sultasyon iglemlerinde kullandig1 ve en sik acil servis hekimleri ile (%43.3) yapildig: goriildii. Hekimlerin %48.8’i hastalarin tibbi amagli olarak goriintiilerini paylagirken hastalardan izin al-
‘madiklarini bildirdi. Hekimlerin %92.1’inin en az bir sosyal medya hesabina sahip oldugu ve sosyal medya hesaplarini tibbi amagh en sik vaka paylasimi yapan hekimleri takip etmek iin kullandiklar goriildi

Hekimlik meslegi icin akilly lelefon internet ve sosyal medya platformlarinin kullanim giiniimiizde yadsinamaz bir gergektir. Hekimler i¢in de dijital ortamdan okuma oranlari artik daha 6n plana ¢ikmaktadir.

Hekimler anlik j ni i¢in siklikla tercih ederken en sik iletisim kurulan birim ise acil servislerdir.

Abstract

Introduction

Materials
and Methods

Results

Conclusion

One of the main factors in the widespread use of the internet all over the world is undoubtedly smartphones With smartphones, which are also widely used among healthcare professionals, instant communication
programs have gained an important place in clinical practice, especially among doctors. In this study, we aimed to determine the prevalence of the internet, social networks, and social media usage among physicians
using smartphones and the professional use of these platforms among physicians.

The questionnaire method, one of the interview techniques, was used for this descriptive and cross-sectional study. The questionnaire form used in the study was prepared by the researchers and consisted of five parts
in total. (1) sociodemographic characteristics, (2) internet usage purposes, (3) mobile application usage purposes, (4) instant messaging applications usage purposes, and (5) social media applications usage purposes
were questioned. In the analysis of the obtained data; descriptive statistics were presented with mean, standard deviation, frequency, and percentage values. Pearson chi-square test was used to compare categorical
variables. The statistical significance level was accepted as p<0.05.

Doctors from forty different specialties, all research assistants (assistant doctors); A total of 203 people were included in the study. All of the participants were using smartphones. The mean age was 28.77+3.3 years.
56.2% of the participants were male. 52.7% (n=107) of the participants had a medical experience of at most 3 years. The rate of using the internet to read articles was significantly lower in those with 3 years or less of
experience in the medical profession than those with 4 years or more of medical experience (p<0.001). 73.9% (n=150) oftheparrxcxpums preferred digital medxu as a source of medical information, and the remaining
26.1% (n=53) preferred books or brochures as a source of medical information. 86.2% (n=175) of the physicians used mobile for or instant ion. The rate of using mobile
applications for academic or professional purposes was 22.7% (n=46). 98% of physicians use WhatsApp as an instant ion program; F lly, it was seen that 70.4% used WhatsApp applications
in teleconsultation processes and the most frequent teleconsultation was done with emergency physicians (43.3%). 48.8% of the physicians reported that they did not get permission from the patients while sharing
the images of the patients for medical purposes. It was observed that 92.1% of the physicians had at least one social media account and they used their social media accounts to follow the physicians who shared the
most frequent cases for medical purposes.

The use uf;marlphunes, the internet, and socxal media platforms for the medical profession is an undeniable reality today. For physicians, reading rates from digital media is now more prominent. While physicians
quently prefer instant ing appli Sfor tel I

the most freq contacted unit is the emergency services.
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INTRODUCTION
It is known that today, among the world population of
nearly eight billion, the rate of internet usage is 69% based
on June 30, 2022, while this rate is 84.5% in Turkey, and
almost one-tenth (9.7%) of all European internet users are

in Turkey.!

Undoubtedly, smartphones are one of the main factors in
the widespread use of the internet, not only in Turkey but
all over the world. Smartphones, which are also widely
used among healthcare professionals, and instant commu-
nication programs, especially among doctors, have gained
an important place in clinical practice.? Increases in in-
ternet speed, improvements in internet access, improved
processor speeds of smartphones, improved battery times,
and wide screens that provide ease of reading, contribute
to this process by providing the opportunity to benefit

from smartphones under all conditions and at any time.?

In addition to newspapers, radio, and television, which are
defined as traditional media, the use of social media plat-
forms has progressed in parallel with the use of the inter-
net. The use of social media has increased significantly all
over the world in the last few years, with nearly three bil-
lion active Facebook users, close to one and a half billion
active Instagram users, and more than 400 million active
Twitter users; It is known that the use of WhatsApp, an
instant messaging and communication application, where
the use of Youtube exceeds two and a half billion, is also at

the level of two billion.*

The use of social media and social networks in health ser-
vices has increased, and this has allowed efficient com-
munication between physicians in clinical practice for the
management of patients.’ This system, which seems to be
advantageous, can sometimes lead to disadvantageous re-
sults due to the inability of physicians to balance their pro-

fessional and private lives.

In this study, we aimed to determine the prevalence of the

internet, social networks, and social media usage among
physicians using smartphones and the professional use of

these platforms among physicians.

The primary aim of the study; To determine the defi-
ciencies in the correct use of the medical profession by
researching the use of the internet, social networks, and
social media among assistant doctors working in a tertiary
health institution and to create resources for the health
managers to plan the correct use of these platforms for the

physicians.

MATERIALS and METHODS
This descriptive and cross-sectional study was conducted
among the residents of Karadeniz Technical University
Faculty of Medicine Hospital. For the study, a signed in-
formed consent form was obtained from the participants,
in accordance with the Declaration of Helsinki, with the
approval of the Karadeniz Technical University Faculty of
Medicine Non-Interventional Research Ethics Commit-
tee (Date: 17.09.2018, protocol number: 2018/157). The
questionnaire method, one of the research interview tech-

niques, was used.

The population of the research consisted of assistant phy-
sicians working at Karadeniz Technical University Faculty
of Medicine Hospital. The sample size to be reached for
the research was determined as 201 using the sample size
formula used in cases where the number of individuals in
the population is known in the estimation of population

ratios, with a confidence interval of 95%.°

Data collection form
The questionnaire form used in the study was prepared by
the researchers and consisted of five parts in total. The first
part consists of questions about the sociodemographic
characteristics of the participants such as age, gender, spe-
cialty, duration of practice, daily time spent with a smart-
phone, and smartphone features, the second part consists

of questions about internet usage purposes and the third
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part questions about mobile application usage purposes. ,
the fourth part consisted of questions about the purposes
of use of instant messaging applications and the fifth part
consisted of questions about the purposes of use of social

media applications.

Statistical analysis
Statistical analysis of the data was performed using the
“Statistical Package for the Social Sciences-SPSS 24.0 for
Windows” package program. In the analysis of data; de-
scriptive statistics were presented with mean, standard
deviation, frequency, and percentage values. Pearson chi-
square test was used to compare categorical variables. The

statistical significance level was accepted as p<0.05.

RESULTS
Questionnaires were filled face-to-face by 203 people, all
of whom were research assistants (assistant doctors). All of
these 203 doctors who participated in the survey were us-
ing smartphones. The demographic characteristics of the
participants are presented in Table 1. It was observed that
the mean age was 28.77+3.38 years, and those who partici-
pated in the survey were mostly male (56.2%). Among the
questionnaires filled out by doctors from 40 different spe-
cialties, the clinical branches with the highest participation
rate were internal medicine, emergency medicine, family
medicine, and pediatrics; it was seen that more than half of
the participants (52.7%, n=107) had a maximum of 3 years
of practice as a physician. It was determined that 84.2%
(n=171) of the participants spent at least one hour with

phone applications, either medically or non-medically.

Table 1. Demographic Characteristics of Participants
Demographic characteristics n (%)
Age* 28.77+3.38
Gender

Female 89 (43.8)
Male 114 (56.2)
Profession

Emergency medicine 23 (11.3)
Pediatrics 16 (7.9)
Cardiology 10 (4.9)
Internal medicine 33(16.3)
Anesthesia and reanimation 11 (5.4)
Family medicine 16 (7.9)
Medical experience (years)

0-3 107 (52.7)
4-6 65 (32)
7-10 24 (11.8)
>10 7(3.4)
Time spent with phone apps (hour)

<1 32(15.8)
1-3 123 (60.6)
4-6 31 (15.3)
>6 17 (3.4)
Smartphone operating system

10§ 101 (49.8)
Android 102 (50.2)
* mean + standard deviation

Internet usage features
Categorized data regarding the academic, social and rec-
reational use of the internet by physicians are presented
in Table 2. Accordingly, among physicians, the internet
was most frequently used for reading articles academical-
ly, for banking and shopping transactions socially, and for
watching movies or videos for entertainment purposes.
The rate of using the internet to read articles was signifi-
cantly lower in those with 3 years or less of experience in
the medical profession than those with 4 years or more of

medical experience (p<0.001).

93.1% (n=189) of the participants reported that they used

the phone or social media professionally. UpToDate® was
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Table 2. Distribution of internet usage areas among physicians

Medical experience (years)
Academic n (%) <3 (n=107) >4 (n=96) P
Article reading 137 (67.5) 60 (43.8) 77 (56.2) <0.001
Literature follow-up 111 (54.7) 52 (46.8) 59 (53.2) 0.066
Watching video-lessons 80 (39.4) 41 (51.3) 39 (48.8) 0.737
File sharing 26 (12.8) 12 (46.2) 14 (53.8) 0.612
reading ebooks 22(10.8) 13 (59.1) 9 (40.9) 0.683
Social
Make friends 33 (16.3) 14 (42.4) 19 (57.6) 0.270
Picture-video sharing 98 (48.3) 54 (55.1) 44 (44.9) 0.509
Language learning 11 (5.4) 6 (54.5) 5 (45.5) 0.900
Acquiring new hobbies 34 (16.7) 17 (50) 17 (50) 0.874
Banking-shopping 134 (66) 69 (51.5) 65 (48.5) 0.484
Reading a blog 32 (15.8) 14 (43.8) 18 (56.3) 0.361
Follow popular accounts 51 (25.1) 27 (52.9) 24 (47.1) 0.969
Fun
Online game 35(17.2) 16 (45.7) 19 (54.3) 0.468
Betting 0(0) - - -
Watching sports 35(17.2) 23 (65.7) 12 (34.3) 0.132
Listen to music 102 (50.2) 57 (55.9) 45 (44.1) 0.442
Watching movies-videos 144 (70.9) 79 (54.9) 65 (45.1) 0.337

in first place with a rate of 76.8% as the source of the most
professional information. Google® (70%) and PubMed®
(66%) were second and third (Table 3).

Table 3. Applications are seen as sources of medical information
Resources n (%)
Facebook 56 (27.6)
UpToDate 156 (76.8)
Twitter 19 (9.4)
Google 142 (70)
PubMed 134 (66)
WhatsApp 91 (44.8)
Medscape 68 (33.5)
Instagram 54 (26.6)
Wikipedia 37(18.2)
Youtube 90 (44.3)
Clinical Key 4(2)

Physicians use the internet most frequently (94.6%) to

access information, and books are reported as the second

most common means of accessing information after the
internet. 73.9% (n=150) of the participants preferred dig-
ital media as a source of medical information, and the re-
maining 26.1% (n=53) preferred books or brochures as a
source of medical information. The data consisting of the
answers given by the participants about the superiority of
reading from a digital environment to reading from a book
or reading from a book to reading from a digital environ-
ment are presented in Table 4. Ease of access was seen as
the most common reason for the superiority of reading
from the digital environment, while the most common
reason for the superiority of reading from a book was that
the book was seen as more suitable for writing and taking

notes.
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Table 4. The reasons why reading from digital media and books
is superior to each other

n (%)

What is the advantage of digital reading over book reading?

Table 5. Professional usage purposes of mobile applications

n (%)

For what purpose do you use mobile applications most pro-
fessionally?

Usage features of mobile applications
Physicians mostly used mobile applications for commu-
nication or instant communication (86.2%, n=175). The
rate of using mobile applications for academic or profes-
sional purposes was 22.7% (n=46). While the rate of physi-
cians using mobile applications for reading news was 30%
(n=61), the rate of using mobile applications for entertain-

ment or games was 28.1% (n=57).

73.4% (n=149) of the physicians reported that they start-
ed to use the applications that they thought to be profes-
sionally beneficial upon the advice of their teachers or
colleagues. While the rate of physicians who declared that
they started using these applications as a result of their re-
search was 35% (n=71), the rate of physicians who stated
that they started using these applications as a result of the
information they obtained from symposiums or congress-
es was 10.3% (n=21). The effect of advertisements in this

area was 5.4% (n=11).

The data obtained from the answers given to the question
of which purpose mobile applications are most used in
terms of the medical profession are presented in Table 5.
Physicians mostly used mobile applications to increase the

quality of bedside care and to search the literature.

Easy to carry, does not wear out 100 (49.3) Literature search 86 (42.4)
Easy to access 177 (87.2) grovidir?g quali.ty of care a‘t the bedside (drug 92 (45.3)
Cost less 83 (40.9) oses, differential diagnosis)

Can be used in any environment, no space problem | 124 (61.1) Practice with apps that provide case examples 43212)
What is the advantage of book reading over digital reading? Measuring and updating information 77379)
Habit 47 (23.2) Calculation and formulation 72 (35.5)
No radiation effect 56 (27.6) Teleconsultation 37 (18.2)
More permanent in terms of protection and storage | 75 (35.9)

More convenient for writing and taking notes 167 (82.3) Usage features of instant messaging applications

It was determined that 82.8% (n=168) of the physicians
always use instant messaging applications professionally,
while 13.3% (n=27) use instant messaging applications oc-
casionally. It was seen that the most preferred application
as an instant messaging application was WhatsApp with a
rate of 98%. When the medical purposes of the WhatsApp
application were questioned, the most common purposes
were to provide communication within the department, to
consult patients by sharing lesion images, and to share ra-

diology images (Table 6).
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Table 6. Preferred instant messaging applications and WhatsApp
usage purposes
n (%)

Preferred apps for instant messaging
WhatsApp 199 (98)
Messenger 21(10.3)
Facebook 13 (6.4)
Instagram 34 (16.7)
Telegram 3(1.5)
Medical purpose of WhatsApp application
Ensur}ng %ntra-departmental communication 186 (91.6)
coordination
Sharing new medical resources 57 (28.1)
Sharing the lesion images of patients with other
physicians or consulting physicians, asking for 143 (70.4)
consultation
Visually sharing a problem encountered during
examination or surgery and getting ideas from 97 (47.8)
seniors or faculty members
Sharing radiology images 127 (62.6)
Sharing ECG images 99 (48.8)
Communicate with patients about lesion images,

. 87 (42.9)
laboratory results, and radiology results
To help other physician friends who want consulta-

. . . 112 (55.2)

tion about their patients

It was seen that physicians performed teleconsultation
with instant messaging applications most frequently in
emergency service (43.3%), internal medicine (14.3%),
cardiology (8.4%), and pediatrics (7.4%) branches, respec-
tively, apart from their branches. In addition to all these,
almost half of the physicians (48.8%) reported that they
did not get permission from the patients while sharing

their images for medical purposes.

Social media usage features
The vast majority of physicians (92.1%) reported that they
have at least one social media account. 43.8% of those who
do not have a social media account reported that they did
not have a social media account because they saw social
media as a waste of time. While 50.2% of the physicians
answered “yes” to the question “Do you think every doc-

tor should have a social media account?”, 15.8% answered

“no”. The rate of physicians who were undecided on this is-
sue was 34%. While 36.9% of the physicians thought of ac-
quiring a social media account or using existing accounts
more actively in the later stages of the medical profession,

the ratio of physicians who were undecided was 35%.

57.6% (117/187) of physicians who had a social media ac-
count were spending more than one hour daily on social
media. The rate of those who spent more than four hours
on social media platforms was 7% (13/187). Almost half of
the physicians (49.7%) who have a social media account
reported that they opened an account because they were
curious about the social media environment. The data on
the factors in physicians’ social media accounts and their

social media usage purposes are presented in Table 7.

Table 7. Factors for physicians to acquire social media accounts
and their social media usage purposes

n (%)
Factors in acquiring a social media account
Friend recommendation 56 (29.9)
Recommendation 14 (7.5)
Be curious 93 (49.7)
Advertisements 24 (12.8)
Social media usage purposes
Introduce yourself 25 (13.4)
Make friends 36 (19.3)
Opportunity to organize 24 (12.8)
Video, audio recording, image sharing 65 (34.8)
Acquiring new hobbies 38 (20.3)
desire to learn 85 (45.5)
Developing communication skills 59 (31.6)
Communicating with patients 31 (15.3)

While 62.6% of the physicians who participated in the sur-
vey had social media accounts, the number of followers on
social media was between 100 and 500, while the rate of
physicians with more than 1000 followers was 2.1%, and
78.8% of the physicians reported that the number of fol-
lowers was not important to them. Looking at the social

media accounts of physicians, it was seen that Instagram,
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Facebook, and Twitter were in the first three places. All
three social media accounts were used to follow the phy-

sicians who shared the most frequent cases for medical

purposes (Table 8).

Table 8. Social media accounts used and medical uses
n (%)

Social media account used and medical purpose
Instagram 153 (81.8)
i;)il:gz (:16 latest published articles and current 28 (13.8)
Sharing different and interesting case examples 34 (16.7)
Follow the physicians who share the case 74 (36.5)
Facebook 145 (77.5)
E;)alllctix ile latest published articles and current 26 (12.8)
Sharing different and interesting case examples 32 (15.8)
Follow the physicians who share the case 88 (43.3)
Twitter 78 (41.7)
Follow the latest published articles and current 17 (8.4)
practices
Sharing different and interesting case examples 7 (3.4)
Follow the physicians who share the case 38 (18.7)
Linkedin 8(4.3)
Periscope 6(3.2)
Pinterest 4(2.1)

When the participant physicians were asked whether they
had a social media account belonging to the institution
they worked for, it was concluded that the majority of

them (44.2%) did not have any information.

DISCUSSION
Almost 70% of the world’s population uses the internet.1
In fact, in a review study examining its change over time, it
was observed that the internet even became an addiction.7
Internet use with smartphones has also become more
practical. Access to the internet and internet-requiring
applications over the phone affects people in many occu-
pational groups as well as physicians. When we look at the
internet usage times among the physicians in our study;, it

was seen that the vast majority (84.2%) spent more than

one hour a day with phone applications. Almost one out
of every five physicians (18.7%) in our study was spending
at least 4 hours of their daily time on phone applications.
Even this situation makes us think that there is internet
addiction among physicians. In a study by Ozsoy et al., the
frequency of internet and mobile phone use among physi-
cians was found to be much higher.® Despite these data, we
think that it is not possible to measure the daily real-time

spent by physicians on smartphones.

Not only for social life and entertainment but also pro-
fessional and academic purposes, people can get support
from the internet. Especially the development of health lit-
eracy in the last 25 years suggests that people’s research on
health has also increased.’ It is a fact that especially physi-
cians benefit from the advantages of the internet in a pro-
fessional sense, while health literacy rates have increased

so much even outside of healthcare professionals.

In this study, in which we questioned the internet usage
purposes of physicians, we can say that there is an intense
use of the internet for academic, social, and entertainment
purposes. We have determined that the rate of reading ar-
ticles for academic purposes is higher in those with more
medical experience in years. This situation makes us think
that using the internet as a tool to reach the right infor-
mation is learned through experience. In addition, con-
sidering that the participants in the study were assistant
physicians and the time required to reach the thesis stage
is more than three years for an assistant, this seems more
logical. UpToDate®, Google®, and PubMed® were the sites
that physicians most frequently used as internet-based
professional information sources. According to our study
data, it is relatively rare for physicians to consider social
media platforms as a source of medical information. Al-
though social media platforms are not seen as a source of
medical information, we have determined that physicians
use social media for medical purposes most frequently to

follow the physicians who share cases.
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According to a study conducted on patients and healthcare
personnel, the most trusted social shares of people are; it
was seen that physicians, nurses, and hospitals shared.”
However, misuse of the internet, social networks, and so-
cial media, which are widely used among physicians, may
also cause some legal problems.'"** Social media platforms
can be used more easily by younger physicians.'** Near-
ly half of the physicians in our study reported that they
did not get permission from the patients or their relatives
while sharing the images of the patients. The fact that the
physicians included in the study were young and did not
have enough knowledge in terms of legal aspects may have

caused this situation.

All of the physicians in our study were using smartphones
and the internet. In addition, the rate of physicians using
social media was 92.1%. In many studies, this rate was
found to be similarly high. The fact that the participants in
our study were assistant physicians can be seen as the rea-
son for the low average age. As a matter of fact, in the study
of Low et al., it was reported that the age of physicians who
do not have a social media account is generally over 45.5
In the study of Brown et al., it was emphasized that age-re-
lated social media usage differences among physicians may
also affect the interaction between physicians and patients

in the same institution in different ways.**

Although the duration of social media use in the work
environment of the participants in our study was not
questioned, when the time they spent on social media
platforms was examined, it was seen that more than half
of them spent at least two hours a day on social media
platforms. Studies are reporting that the duration of social
media use by doctors in Australia and the United States is

similarly high.'*!®

It is known that physicians mostly prefer WhatsApp as an
instant messaging application in their working environ-
ments.' The data in our study also supports this informa-

tion. WhatsApp application is used for fast communica-

tion, quick solution of problems, sharing clinical images
of patients’ diseases, and management of diseases. In this
way, consultation times are shortened, and the health
services provided to patients are improved by creating a
collaborative environment."” Physicians in our study pre-
ferred the WhatsApp application most frequently in con-
sultation procedures with emergency physicians, except
for their branches. It reveals the importance of WhatsApp
applications in the rapid and effective management of pa-
tients in countries with crowded emergency services such
as Turkey. However, sharing the clinical information of
patients with the WhatsApp application for the European
Community was restricted by a contract in 2018.'%"* It was
even recommended that physicians stop sharing patients’
data via WhatsApp.'® Since the physicians in our study did
not have sufficient knowledge on this subject, the center
where the study was conducted is in Turkey, and all clin-
ics especially crowded emergency services, want to speed
up the management of patients, it can be thought that
WhatsApp is the first application in sharing patient data

among physicians.

Limitations
The fact that our study was conducted only in a tertiary
hospital and only among residents did not provide the
opportunity to make sufficient comparisons. Physicians
in our study did not distinguish between smartphone,
computer or tablet use as an internet tool for accessing
the questioned areas. In addition, the fact that the study
was conducted before the COVID-19 pandemic and the
changes in the characteristics of the internet and social
media usage that occurred during the pandemic period
could not be evaluated. We think that multicenter and
broad participation studies should be conducted on this

subject.

CONCLUSION
The use of smartphones, the internet, and social media
platforms for the medical profession is an undeniable real-

ity today. For physicians, reading rates from digital media
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is now more prominent. While physicians frequently pre-
fer instant messaging applications for teleconsultation, the

most frequently contacted unit is the emergency services.
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Ama¢  Gastrointestinal stromal tiimérler (GIST) sindirim sisteminde goriilen mezenkim kaynakli nadir tiimorlerdir. Bu galiymada cerrahi tedavi uygulanmig olan GIST hastala-
rinin erken dénem cerrahi sonuglari sunulmaktadir.

Yéntem ve  Sakarya Universitesi Egitim Aragtirma Hastanesi Genel Cerrahi Kliniginde 2008-2021 tarihleri arasinda opere edilen ve histopatolojik olarak GIST tanist dogrulanan
Geregler  hastalarin sonuglari retrospektif olarak incelendi. Hastalar demografik veriler, klinik-patolojik 6zellikleri ve erken dénem cerrahi sonuglari agilarindan ayrintili olarak
degerlendirildi.

Bulgular  Ameliyat edilen 55 hastanin E/K orani 3/2, yas ortalamas: 57.82 y1l (45-81 y1l) idi. Karmn agris1 (%67.2) en sik bagvuru sikayetiydi. Mide( %67.2) en sik etkilenen organd.
CD117 porzitifligi %96.3 oraninda gériildii ve Ulusal Saglik Enstitiisii (NTH) kategorisine gore hastalarin %56.6’s1 yiiksek risk sinifi olarak kategorize edildi. Primer cerrahi
rezeksiyon %94.6 oraninda uygulandi. En sik agik ameliyat (%72,7) tercih edildi, calismanin son 6 yili i¢in ise agik/laparoskopi tercih edilme oran1 1/1 olarak belirlendi.
Segmental rezeksiyon (%52,7) agik veya laparoskopik en sik uygulanan rezeksiyon tipi idi. Tiimér boyutlar1 ortalama 7.03 cm (1-18 cm), ortalama hastanede yatig siiresi
10.44 giin (5-45 giin) idi, enterokiitan fistiil gelisen bir hasta ¢alisma disi birakildiginda ise ortalama hastane yatus siiresi 8.2 giin (5-19 giin) olarak belirlendi.

Sonu¢  GIST, uygun endikasyonlarda, agik veya laparoskopik teknikle, deneyimli kliniklerde, primer tedavi sekli komplet cerrahi rezeksiyon olarak, kabul edilebilir komplikasyon
oranlariyla giivenle tedavi edilebilir.

Anahtar

Kelimeler GIST; Stromal tiimor; segmental rezeksiyon; wedge rezeksiyon;

Abstract

Introduction  Gastrointestinal stromal tumors (GIST) are the most common mesenchymal tumors of the gastrointestinal system. In this study, early surgical results of GIST patients who
underwent surgical treatment are presented.

Materials  The results of the patients who were operated in Sakarya University Training and Research Hospital General Surgery Clinic between 2008-2021 and whose histopathological
and Methods  diagnosis of GIST were confirmed were analyzed retrospectively. Patients were evaluated in detail in terms of demographic data, clinical-pathological characteristics and early
surgical results.

Results  The M/F ratio of 55 patients who underwent surgery was 3/2, and the mean age was 57.82 years (45-81 years). Abdominal pain (67.2%) was the most common complaint. The
stomach (67.2%) was the most frequently affected organ. CD117 positivity was seen in 96.3%, and 56.6% of the patients were categorized as high risk class according to the
National Institutes of Health (NIH) category. Primary surgical resection was performed in 94.6% of patients. Open surgery was most frequently preferred in 72.7% of patients,
and the rate of preference for open/laparoscopy for the last 6 years of the study was determined as 1/1. Segmental resection was the most common type of resection, open or
laparoscopic, with 52.7%. The mean tumor size was 7.03 cm (1-18 cm), mean hospital stay was 10.44 days (5-45 days).

Conclusion  GIST can be safely treated with acceptable complication rates in experienced clinics as complete surgical resection as the primary treatment method with open or laparoscopic
technique in appropriate indications.

Keywords — GIST; Stromal tumor; segmental resection; wedge resection;
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GIiRiS
Gastrointestinal Stromal Timoérler (GIST) sindirim sis-
teminin nadir goriilen, mezenkimal tiimorleridir.! Nadir
goriilmelerine ragmen GIST’ler dogal yapilari, yerlesim
yerleri, agresif davranis bi¢imleri ile medikal ve cerrahi
tedavi ile kombine olarak tedavi edilirler.> Medikal ve cer-
rahi tedavinin kombine kullaniminda hastaligin bireysel
ozelliklerine gore karar vermek gereklidir.’ Cerrahi tedavi
rezektabl vakalarda ilk secenek olmasina ragmen ideal cer-
rahi yaklagim ile ilgili net fikir birligi yoktur.** Calismada
GIST tanist ile opere edilen hastalarin kliniko-patolojik

sonuglarinin sunulmas: amaglanmistir.

GEREC ve YONTEMLER
Sakarya Universitesi Egitim Arastirma Hastanesi Genel
Cerrahi Kliniginde 2008-2021 yillar1 arasinda GIST ne-
deniyle opere edilen hastalarin verileri retrospektif olarak
degerlendirildi. Caligma icin Sakarya Universitesi Tip Fa-
kiiltesi Etik Kurul Komitesinden etik kurul onay: alind1.
Radyolojik olarak GIST 6n tanis1 mevcut veya histopatolo-
jik olarak dogrulanmis GIST tanist olan, cerrahi olarak te-
davi edilen ve takip edilmekte olan hastalar ¢caligmaya da-
hil edildi. Hastalar demografik ve klinik ozellikleri, tiimor
lokalizasyonu, tiimor boyutu, mitotik index, histolojik tipi,
Ulusal Saglik Enstitiisti (NIH) kategorisi, neoadjuvan-ad-
juvan tedavi, ameliyat tipi, rezeksiyon sekli ve postoperatif

erken donem cerrahi sonuglar1 agisindan degerlendirildi.

BULGULAR
Caligmaya 55 hasta dahil edildi. Erkek hasta sayis1 33, ka-
din hasta sayis1 22 idi ve hastalarin yas ortalamasi 57.82 yil
(41-85) idi. Karin agrisi en sik (37 hasta - %67.2) bagvuru
sikayeti olurken diger sikayetlerin sirasiyla gastrointestinal
sistem (GIS) kanama, kilo kaybu ve disfaji oldugu belirlen-
di. Timor en stk mide (37 hasta-%67.2) yerlesimli iken di-
ger lokalizasyonlar sirasiyla su sekildeydi: ince bagirsak 15
hasta (%27,2), kolo-rektal 4 hasta (%7,2), 6zefagus 1(%1.8)
hasta ve GIS dig1 1 hasta (%1.8). Mide tiimér yerlesim yeri
Resim 1de gosterilmektedir. Ameliyat tipi olarak 40 has-
taya (%72,7) agik ameliyat uygulandi, laparoskopik teknik-

le 15 hasta (%27,3) opere edildi. Hastalara en stk %52,7 ile
(29 hastaya) mide, ince bagirsak veya kolon rezeksiyonu
uygulandi, bundan sonra sirastyla %32,7 (18 hasta), %10,9
(6 hastaya) ve %3,6 ile (2 hastaya) wedge rezeksiyonu, sub-
total gastrektomi ve kitle eksizyonu uygulandi. Peroperatif
ameliyat goriintiileri Resim 2'de gosterilmektedir. Histo-
patolojik incelemede en sik (39 hasta, %70.9) igsi hiicreli
tip belirlendi. Hastalardaki ortalama tiimér boyutu 7.03
cm (alt-tist sinir) olarak belirlendi. Mitotik index 50 bii-
ylitmede 5< oraninda 33 hastada (%60) ve 5< oraninda 22
hastada (%40) mevcuttu. Immunohistokimyasal ¢alisma-
da CD117 porzitifligi 53 hastada (%96.3), CD34 pozitifligi
33 hastada (%60) idi. Patolojik piyes 6rnekleri Resim 3’te
gosterilmektedir. Ulusal saglik enstitlisii (NIH) tarafindan
hastaligin prognozunu belirlemek i¢in modifiye Fletcher

kriterleri gelistirilmistir (Tablo 2).

Tablo 2. Miettinen risk siniflama sistemi-modifiye Fletcher
kriterleri
tiimor parametreleri lokalizasyon/ilerleyici hastalik riski (%)
mitotik é = Té ° ! =
. = = Q 1< =
aktivite =X Z = 25 %
/50 biyitme | 2 & E 3 =
<2 yok yok yok yok
>2-<5 (1.9) (4.3) (83) (8.5)
<5 i i
55-<1 (3.6) (2.4) yeterslz yeter§1z
veri veri
>10 (10) (52) (34) (57)
vaka vaka yetersiz
<2 sayist sayis1 veri (52)
az az
S5 >2-<5 (15) (73) (50) (54)
55-<10 (55) (85) yeterélz yeter.sm
veri veri
>10 (86) (90) (50) (71)

Calismada Ulusal Saglik Enstitiisii kategorisine gore has-
talarin %58.8’s1n1n en sik yiiksek riskli grupta oldugu be-
lirlendi. Hastalarin ortalama hastane yatis stiresi 10.44 giin
(5-45) idi. Enterokiitan fistil gelisen bir hasta calisma dis1-
na ¢ikarildiginda ortalama hastane yatis siiresi 8.2 giin (5-

19 giin) olarak belirlendi. Komplikasyon olarak iki hastada
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anastomoz kagag1 (%3.6), alt1 hastada yara yeri enfeksiyo-
nu (%10.9) ve bir hastada (%1.8) entero-atmosferik fistiil
gorildii. Bulgular Tablo 1de gosterilmektedir.

Tablo 1. Gist demografik, kliniko-patolojik 6zellikleri

n=>55
yas-y/ort.(min-max) 57.82 (41-85)
cinsiyet/k n(%) 22 (40)
klinik/karin agrist 37(67,2)
hematokezya/melena 16(29)
kilo kayb1 1(1,8)
disfaji 1(1.8)
lokalizasyon/mide 37(67,2)
ince bagirsak 15(27,2)
kolo-rektal 4(7,2)
osefagus 1(1.8)
Gastrointestinal sistem dig1 1(1.8)
histolojik tip-n(%)/igsi he.li 39(70.9)
epiteloid 6(10.9)
mikst 10(18.1)
Timor boyutu cm/ ort.(min-max) 7.03(1-18)
mitotik index-50 biytitme no(%)/ X5 33(60)
>5 22(40)
CDI117 (+) 52(94.6)
CD34 (+) 33(60)
*NIH kategori-n(%)/yiiksek 32(58.8)
orta 5(9.09)
diisitk 12(21.8)
¢ok disgiik 6(10,9)
cerrahi rezeksiyon 52(94.6)
neoadjuvan tdv.-n(%) 3(5.4)
ameliyat tipi-n(%). agik 40(%72,7)
laparoskopi 15(%27,3)
agik/lap orani (n/n)
ilk 7 y1l 6(30/5)
son 6 yil 1(10/10)
rezeksiyon tipi. wedge rezeksiyon 18(%32,7)
segmental rezeksiyon 29(%52,7)
subtotal gastrektomi 6(%10,9)
kitle eksizyonu 2(%3,6)
komplikasyon-n(%)/kagak 2(3.6)
ge;‘;lyen infeksiyon 6(10.9)
zlz:zlyeri infeksiyon 1(1.8)
yatis siiresi/giin ortalama(min-max) 10.44(5-45)

*NIH Ulusal Saglik Enstittst




Sakarya Tip Dergisi 2023;13(1):166-170

AKIN ve Ark., Gastrointestinal Stromal Tiimérlerin Kliniko-patolojik ve Cerrahi Ozellikleri: 13 yillik 3.Basamak Merkezi Deneyimi ve Literatiir Derlemesi

TARTISMA
Gastrointestinal stromal tiimor diinyada yilda 1/6-15 mil-
yon yeni tani ile olduk¢a nadir gériilen bir klinik antite-
dir.7 Bunun yaninda GIST sindirim sisteminin mezenkim
kaynakli gériilen tiimorleri arasinda en sik bulunur.8 Ilk
olarak 1983’te Mazur ve Clark tarafindan mezenkimal ma-
lignite olarak tanimlanmuslardir.® GIST %70-80 sempto-
matik olup, %20 insidental olarak saptanir veya otopsi se-
rilerinde fark edilir."® Genelde yavas biiyiiyen tiimorlerdir,
fakat tiimor boyutu, lokalizasyonu ve bilytime paterni kli-
nik presentasyon ile iligkilidir."" Caliymada hasta grubun-
da, literatiir ile uyumlu olarak erkek hastalar gogunlukla
yer almakta ve 5-6. dekadda hastaligin goriilme siklig
artmakta idi. GIST submukozal yerlesimli tiimérlerdir ve
Kklinik, kitle biiytik boyutlara ulagincaya kadar semptom-
suz olabilmektedir. Yakin zamanli NCCN kilavuzu Avrupa
referans datasina gore hastalarin en sik bagvuru nedeni-
nin GIS kanama oldugu bildirilmistir.'> Calisma grubunda
literatiirden farkli olarak en sik goriilen basvuru sikayeti
karin agrist idi. Tkinci siklikta iist/alt gis kanama goriildii,
daha az siklikla da disfaji ve kilo kaybi ile basvuru oldu.
Caligmaya dahil edilen hastalarda timér en sik mide yer-
lesimli idi, bunu azalan siklikla ince bagirsak, kolon-rek-
tum, dzefagus ve GIS dig1 yerlesim izledi. Igsi hiicreli tip en
sik goriilen patolojik varyant olup, ikinci siklikta epiteloid
tip ve 3. siklikta mikst tip goriildii. Mitotik index daha sik
olarak 5 ve alt1 olarak 6l¢iildii. Calisma sonuglarina gore
timorin gorilme sikligy, lokalizasyonu, patolojik tipi ve
mitotik index oranlars, literatiir bilgisi ile uyumlu bulun-

mustur.

GIST’lerin %80’1 benign karakterde olmasina ragmen,
karin agrist ve GIS kanama gibi semptomlar1 nedeniyle
zaman igerisinde yonetiminde cerrahi ana tedavi segenegi
olarak yerini almis, ancak cerrahinin sonuglar: tek basina
yeterli olmamustir.”* Klinik pozitif lenf nodu tutulumu yok
ise, lenf nodu diseksiyonu olmadan komplet cerrahi re-
zeksiyon onerilmektedir.'* Ancak, simdiye kadar standart
bir terapotik yaklasim hakkinda fikir birligi yoktur. GIST

cerrahisinde genel olarak komplet cerrahi rezeksiyon yapi-

labildigi stirece, minimal invazif cerrahi giderek popiilarite
kazanmaktadir.”*""” Uygun endikasyonlarda ve yeterli de-
neyim varliginda, lokalizasyon ve risk grubundan bagim-
siz olarak laparoskopi Onerilmektedir.'® Buradaki risk
faktortintin tiimor boyutu oldugu belirtilmis, 6zellikle 10
cm ve Ustil tiimorlerde laparoskopik rezeksiyonun rolatif
kontrendike oldugu bildirilmistir.** Minimal invazif cer-
rahi benzer operasyon siireleri, benzer onkolojik sonuglar
ve daha diisiik hastane yatis siireleri vadetmektedir.»* Xu
ve arkadaglarinin yaptiklar1 ¢alismada zaman igerisinde
mide GIST’lerinde artan deneyim ve gelisen teknoloji ile
minimal invazif cerrahinin kullanilma oraninin arttig1 bil-
dirilmigtir.* Calismamiz degerlendirildiginde, ilk 7 yillik
zaman diliminde agik cerrahinin tercih edilme yiizdesi 6
kat fazla iken, son 6 yillik zaman diliminde her iki teknik
esit oranda tercih edilir hale gelmistir. Bu degisimde za-
man igerisinde, cerrahi ekibin dogal olarak artan deneyim

ve becerisinin de belirleyici oldugu diigiiniilebilir.

Literatiirde GIST prognozunda en énemli prognostik fak-
torler Miettinen ve Lasota tarafindan 2006 yilinda yayin-
ladiklar1 ¢alismada tiimor boyutu ve mitotik index olarak
bildirilmistir.”® Glintimiizde revize edilen ESMO kilavu-
zuna gore anatomik lokalizasyon, histolojik tip, invazyon
derinligi ve diferensiyasyon derecesi prognostik faktor-
lere ilave edilmistir.*® Caligmamizda hastalar ¢ogunlukla
NIH yiiksek riskli grupta yer almaktaydi. Calisma hasta
grubunda ortalama tiimoér boyutu yaklasik 7 cm olarak
olgiiliirken, 1 cmden 18 cm'ye kadar farkli boyutlarda tii-
morler saptandi. Hastalarin tamamina cerrahi rezeksiyon
uygulanirken %94.6’sinda cerrahi ilk tedavi olarak segildi
ve uygulandi. GIST tedavisinde medikal terapotik ajan-
lar uzun siiredir kullanilmaktadir.”” Baglangigta, medikal
tedavi postoperatif donemde niikslerin engellenmesi i¢in
kullanilirken, zamanla tiimoér boyutunun kigiiltiilmesi,
metastatik yayilimin azaltilmasi, hastaliksiz ve genel sag
kalim stirelerinin arttirilmast i¢in kullanilir hale gelmis-
tir® Literatiirde GIST hastalarinda yukarida siralanmis
olan endikasyonlar ile tedaviye tirozin kinaz inhibit6rleri

ile neoadjuvan tedaviye baslanabilecegi bildirilmistir.? Bu
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Norojen Mesane tanusi ile Temiz Aralikli Kateterizasyon yapan hastalarda tiriner enfeksiyon sik goriilmekte, tanisinda gecikme ve zorluklar yasanmaktadir. Cahismamizda
Temiz Arahikli Kateterizasyon yapan hastalarda idrar 1s1s1 6lgiimiiniin iiriner sistem enfeksiyonu tanisina katkisini aragtirmay: amagladik.

Norojen mesane tanusi ile klinigimizde takip edilen 9 kiz ve 3 erkek hastanin toplam 33 idrar degerlendirmesi ¢alismaya déhil edildi. Hastalar, poliklinik bagvurusunda bil-
gileri kaydedildikten sonra ailesi tarafindan Temiz Aralikh Kateterizasyon odasina alindi. Nonkontakt klinik termometre ile hastaya ve idrar numunelerine temas etmeden
viicut 1silari, idrar kabindaki idrar 1s1s1 ve kateterdeki idrar 1sis1 Temiz Aralikli Kateterizasyon hemsiresi tarafindan kaydedildi. Hasta daha sonra idrar kiiltiird, idrar tetkiki,
hemogram ve CRP testlerini verdi. Hastanin idrar 1sisindan bilgisi olmayan ayni1 hekim tarafindan hasta degerlendirilerek tedavisi planland.

Uriner sistem enfeksiyon tanisi konulan hastalarin viicut 1silari, iiriner sistem enfeksiyonu tanisi konulmayan hastalarla benzer bulunmustur. Uriner sistem enfeksiyon
tanis1 konulan hastalarin Temiz Aralikli Kateterizasyon kateterinden gelen ilk idrar 1silar1 30,53+1,840C olarak ol¢iiliirken iiriner sistem enfeksiyonu olmayan hastalarda
28,97+1,670C olarak 6l¢iilmiis ve aralarinda istatistiksel olarak anlamli fark bulunmugtur. Temiz Aralikli Kateterizasyon sonrasi idrarin toplandig: idrar kabindaki 1s1
iiriner sistem enfeksiyonu tanis1 konulan hastalarda 33,53+2,380C olarak saptanirken, iiriner sistem enfeksiyonu tanisi olmayan hastalarda 31,66+2,590C olarak saptanmig
ve aralarinda istatistiksel olarak anlamli fark bulunmustur.

Temiz Arahikli Kateterizasyon yapan hastalar igerisinde, iriner sistem enfeksiyonu tans1 konulan fakat viicut isis1 artmamug grupta idrar 1sisinda anlamli bir 1s1 artisi mev-
cuttur. Bu artigin sebebinin enfeksiyon bolgesinde olugan enflamasyona ikincil olabilecegini diisiinmekteyiz.

Nérojen Mesane, Idrar Yolu Enfeksiyonu; Idrar Isist
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and Methods
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Conclusion
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Urinary infection is common in patients undergoing Clean Intermittent Catheterization with the diagnosis of Neurogenic Bladder, and there are delays and difficulties regarding
its diagnosis. In our study, we aimed to investigate the contribution of urine temperature measurement to the diagnosis of urinary tract infection in patients undergoing Clean
Intermittent Catheterization.

A total of 33 urine evaluations of 9 female and 3 male patients who were monitored in our clinic with the diagnosis of neurogenic bladder were included in the study. Patients
were taken to the Clean Intermittent Catheterization room by their families after their information was recorded at the outpatient clinic. Body temperature, urine temperature
in the urine container and urine temperature in the catheter were recorded by the Clean Intermittent Catheterization nurse without touching the patient and urine samples with
a noncontact clinical thermometer. The patient then gave urine culture, urinalysis, hemogram and CRP tests. The patient was eval;
physician who was not aware of the patient's urine temperature.

d and treatment was pl d by the same

Body temperatures of patients diagnosed with urinary tract infection were similar to those of patients without urinary tract infection. The first urine temperature from the
Clean Intermittent Catheterization catheter of the patients diagnosed with urinary tract infection was 30.53+1.840C, while it was 28.97+1.670C in patients without urinary
tract infection and there was a statistically significant difference between them. The temperature in the urine container where the urine was collected after Clean Intermittent
Catheterization was found to be 33.53+2.380C in patients with urinary tract infection and 31.66+2.590C in patients without urinary tract infection and a statistically significant
difference was found between them.

In patients undergoing Clean Intermittent Catheterization, there is a significant increase in urine temperature in patients who are diagnosed with urinary tract infection but
whose body temperature has not increased. We think that this increase may be caused by inflammation at the site of infection.

Neurogenic Bladder; Urinary Tract Infection; Urinary Temperature
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GIiRiS

Norojen mesane, konjenital veya edinsel olarak spinal kor-
dun olumsuz etkilenmesine bagli olarak mesanenin néro-
jenik baglantilarinin islev gérmemesi nedeniyle olusur.
Etiyolojide siklikla noral tiip defektleri izlenirken néro-
patiler, travmatik spinal kord yaralanmalar1 ve spinal tii-
morler diger sebepler arasinda yer almaktadir'. Bozulmus
mesane innervasyonuna bagl olarak artan mesane basinci
ve iseme disfonksiyonu sonucunda etkilenmenin siiresi ile
de iligkili olmak iizere gelecek donemlerde renal hasar ge-
lisebilmektedir. Klinikte artan mesane i¢i basinci diigtirme
ve iseme bozukluklarinin tedavisinde standart yaklagimin
temiz aralikli Kateterizasyon (TAK) oldugu ¢ok sayidaki
calismada belirtilmistir’. Ancak bu hastalarda son yillar-
daki teknik gelismeler ve hastalarin daha iyi takiplerine
ragmen Uriner sistem enfeksiyonu, halen en sik izlenen so-
run olarak karsimiza ¢ikmaktadir. Bununla iliskili olarak
tiriner sistem enfeksiyonu tani ile tedavisinde ciddi sorun-
lar yasanmaktadir. Yiiksek saglik maliyeti ile beraber hasta
i¢in de ciddi morbitide ile karsilagilmaktadir.

Caligmamizda pediatrik hasta grubunda TAK yapan me-
ningomyeloselli hastalarda {iriner sistem enfeksiyonu ta-
nisinda idrar 1s1 takibinin degisiminin anlamliligini arag-
tirmay1 amagladik. Arastirmalarimiza gore, literatiirde bu

konuda yapilan bir ¢calismayla karsilasmadik.

GEREC ve YONTEMLER
Gaziosmanpaga Universitesi Tip Fakiiltesi Klinik Aras-
tirmalar Etik Kurulundan 16-KAEK-070 kayit numarasi
ile etik kurul onayr alindi. Cocuk Cerrahisi Kliniginde
takip edilen ve meningomyelosel tanisiyla ameliyat ola-
rak nérojen mesane tanist konulan 9'u kiz ve 3’ti de erkek
olmak tizere toplam 12 hasta ¢alismaya dahil edildi. Me-
ningomyelosel ameliyat: sonrasinda klinigimizde takipleri
yapilmis, irodinami ile nérojen mesane tanisi konulmus,
TAK baslanilmis ve en az 3 yildir takip edilen; renal fonk-
siyonlarinda kayip olmayan, vezikotiretral refliisii olma-
yan hastalar ¢alismaya alindi. Hastalar ayrintili 6ykd, fizik

muayene, tam idrar tetkiki, tiriner ultrasonografi, direkt

tiriner sistem grafisi ve gerektiginde sintigrafi ile degerlen-
dirildi. Hastalar, TAK isleminde kendinden jelli hidrofilik
TAK kateteri kullanan ve daha 6nce herhangi bir tiriner
cerrahi girisimi olmayan hastalardi. Hastalar, aylik olarak
poliklinik kontroliine ¢agrilarak 6nce muayenesi yapildi.
Sonrasinda viicut 1sis1 6l¢tildii. Viicut 1sis1 normal, bagvuru
oncesi tan1 konulmus bir enfeksiyon ve ates ykiisii olma-
yan hastalar TAK yapmalari i¢in klinigimize yonlendirildi.
TAK aile tarafindan yapilirken, ¢alismadan bilgisi ve ¢ikar:
olmayan TAK egitim hemsiresi tarafindan kateterden ge-
len ilk idrarin 1sis1 ve idrar kabinda biriken idrarin 1sisy,
Beurer 90 noncontact clinical termometer ile idrar ve has-

taya temas edilmeden 6lg¢iildii (Resim 1).

Resim 1. Idrar 1sisini 6lcme

Olgiim sonrast frontal bolgeden hastanin viicut 1sist 8lgii-
lerek kayit altina alindi. Olgiimler, ayni mevsimde TAK
egitim odasinda 1s1 22+0,5°C ve nem oranlar1 % 30+5
olacak sekilde yapildi. Daha sonra ayni idrar kabindan
idrar tetkiki ve idrar kiltiirti gonderildi. Hastalardan ayni
seansta tam kan sayimi, CRP ve sedimantasyon degerle-
ri i¢in serum Ornekleri alindi. Tiim hastalar, ayn1 hekim
tarafindan degerlendirildi. Anlamli bakteriiiri saptanan
ve kiiltiirtinde tireme olan hastalar icerisinden, yan agrisi
veya karin agrisi, idrar renk ve kokusunda degisiklik gibi
aile tarafindan fark edilen klinik degisiklikler tespit edilen
hastalarda, enfeksiyon durumunu agiklayacak bagka bir
odak olmadig; siirece, iiriner sistem enfeksiyonu olarak ta-
nimland®. Laboratuvar tetkikleri ile hastanin klinigi bera-
ber degerlendirilerek tiriner sistem enfeksiyonu tanisi ko-

nulan hastalar, kiiltiir sonucuna gore uygun antibiyotikle
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tedavi edildi. Hastalar uygun antibiyotik kullanimi sonras:
kontrole ¢agrilarak tedavi etkinligi degerlendirildi. Ancak
iiriner sistem enfeksiyonu tedavisi sonrast kontrollerdeki
veriler, ¢alismaya alinmadi. Ayni hastanin iki laboratuvar
sonucu arasinda en az bir ay ge¢meden degerlendirmeye
dahil edilmedi. Hastalarin laboratuvar sonuglarini incele-
yen ve tedavi eden hekim idrar 1silarindan ¢alisma bitimi-
ne kadar bilgilendirilmedi, degerler TAK egitim hemsiresi
tarafindan kayit altinda tutuldu. Caligma bitiminde TAK
kateterinden gelen ilk idrarin 1s1s1, idrar numune kabinda-
ki idrar 1s1s1, frontal viicut 1s1s1; tam idrar tetkikinde l6ko-
sit, eritrosit, nitrit, 16kosit esteraz degerleri ve idrar kilti-
rii sonuglari birlestirilerek istatiksel analiz yapildi. Ayrica
hastanin yas, cinsiyeti ve kullandiklar1 profilaksi verileri

sonuglarla beraber degerlendirilmistir.

Istatistik analiz

Veriler; ortalama standart sapma veya frekans, yiizde ola-
rak ifade edildi. Gruplar arasindaki kantitatif degiskenleri
karsilagtirmak i¢in bagimsiz 6rneklem t testi veya Mann
Whitney U testi kullanildi. Nitel degiskenlerin gruplar ara-
sinda kargilagtirilmasinda Ki-Kare testleri kullanildi. Her
gruptaki tiremeyi tahmin etmede prop sicakliginin giicti-
nii belirlemek i¢in alma Receive Operating Characteristi-
c(ROC) egrisi uygulandi. Optimal cutoff degeri Youden
Criterion olarak belirlendi. ROC analizi i¢in R stiriim 1.1-
3’teki Optimal Cutpoints paketi kullanildi. p-degeri<0,05
anlaml kabul edildi. Diger analizler SPSS 19 (IBM SPSS
Statistics 19, SPSS inc., an IBM Co., Somers, NY) kullani-
larak yapildi.

BULGULAR
Caligmada 9 kiz 3 erkek toplam 12 hastanin en az 1 ay
ara ile yapilmis 33 sonucu degerlendirildi. Hastalarin yas
ortalamasi 4,1 yil (3-7y1l) olarak saptandi. En az 36 aydir
klinigimizde takip edilen hastalarin ortalama takip siiresi
39 ay olarak tespit edildi. Hastalarin 9 tanesi Trimetop-
rim/sulfametoksazol(TMP-SMX) profilaksisi, iki tanesi
Sefiksim profilaksisi bir tanesi de Nitrofurantoin profilak-

sisi altidaydi. Tim hastalar, ayn1 zamanda en az 3 yildir

antikolinerjik olarak oksibutinin (0,3-0,4 mg/kg) tedavisi
aliyordu.

Hastalarda yapilan 33 6lgiimiin sonucunda: 17 veri tam
idrar tetkiki, idrar kilttri, 16kosit, CRP ve klinik a¢idan
incelenerek aktif Giriner sistem enfeksiyonu olarak deger-
lendirildi. Hastalar uygun tedavi protokoliine alindilar. 16
hastanin sonuglar1 normal degerler olarak degerlendirilip

bir ay sonra kontrole ¢agrildilar. (Tablo: 1)

Tablo 1: Hasta verilerinin genel dagilimu
n %
. Negative 17 51,50
Idrar Kiltiiri
Positive 16 48,50
Kiz 9 75
Cinsiyet
Erkek 3 25
(TMP-SMX) 19 57,60
Profilaksi i itro-
Ceﬁkaman/Nltro 14 42,40
furantoin
Antikolinerjic Ajan Oxybutynin 12 %100

Hastalarin sonuglar1 incelendiginde: Uriner sistem en-
feksiyonu tanisi konulan ve tedavi edilen hastalarin TAK
kateterinden gelen ilk idrar 1silar1 30,53+1,84°C olarak 6l-
ciiliirken, tiriner sistem enfeksiyonu olmayan hastalarda
28,97+1,67°C olarak ol¢tilmiistiir. Yine TAK sonrasi id-
rarin toplandig: idrar kabindaki 1st: tiriner sistem enfeksi-
yonu tanist konulan hastalarda 33,53+2,38°C olarak sapta-
nirken, bu deger iiriner sistem enfeksiyonu tanist olmayan
hastalarda 31,66+2,59°C olarak saptanmustir. Bu degerler
incelendiginde; hem TAK kateterinde hem de idrar ka-
binda 6l¢iilen 1silarin diriner sistem enfeksiyonu tanisi ko-
nulan hastalarda istatistiksel olarak anlaml bir yiikseklik

oldugu goérilmektedir (Tablo 2 ve Figiir 1).
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Tablo 2: Uriner sistem enfeksiyonu tanist konulan hastalarin
verileri
Uriner sistem enfeksiyonu
p
Negatif Pozitif
Kateter 1s1s1 0C 28,97+1,67 30,53+1,84 0,016
idrar kab1 1s151 0C 31,66+2,59 33,53+2,38 0,039
Viicut sicakligi oC 36,34+0.25 36,39+0.33 0,607
Nltr'lFe(Negatlve/ 17/0 6/10 0,001
Positive)
Lokosit 2[1-3] 13[7-94] <0,001
Lokosit Esteraz 0 [0-0] 250 [124.5- <0,001
300]
Eritrosit 1[1-2] 5,5 [3-6] <0,001
CJProbe temperature
[l Glass temperature
40 P Body temperature
T
30 E B il
- il
a
-
% 20
=
10
v 1 1
Negative Positive

Figiir 1. Mean+/- 1 Gruplarin standart sapma grafigi

Yine tiriner sistem enfeksiyonu tanisinda kullandigimiz la-
boratuar degerleri incelendiginde: Tam idrar tetkikinde 16-
kosit, l6kosit esteraz, eritrosit ve nitrit degerlerinin tiriner
sistem enfeksiyonu olan hastalarin verileri de istatistiksel
olarak anlaml olacak sekilde yiiksek oldugu tespit edildi
(Tablo 2)

Degerlerin ROC analizleri yapildiginda TAK sondasindaki
ilk idrar 1s1sina gore {iriner sistem enfeksiyonu oldugunu
soyleyebilmek i¢in en iyi kesim noktasinin 29,8°C oldugu
izlenmistir. TAK sondasindaki ilk idrar 1s1sina gore kesim
noktasi 29,8°C secildiginde, gercekte enfeksiyon olanlarin
%69unda (sensitivity) triner sistem enfeksiyonu oldu-
gu ve gercekte Uriner sistem enfeksiyonu olmayanlarin
%65’inde (specifity) enfeksiyon olmadigi saptanmustir.
ROC analizi sonrasinda TAK sondasindaki ilk idrar 1sisina
gore 29,8°C ve lizeri 1s1 i¢in iiremenin varligindan bahsedi-
lebilir (p=0,037)(Tablo 3). Bardak 1s1s1 ve viicut 1s1sina gore
tiremenin olup olmadigini belirlemek i¢in yapilan ROC

analizinde istatistiksel anlamlilik bulunamamustir.

e
o]
@ -
(0.353,0.688)
2 9
2 °
:‘5
c
[
(7]
<
o
N
g
AUC: 0.713 (0.536, 0.89)
T T : T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity

Figiir 2. Kateter idrar sicakhg icin ROC egrisi

Tablo 3. Degiskenler i¢in ROC analiz sonuglari (iireme grubu siniflandirmasina gore)

Degiskenler | Kesim degeri AUC 95% Giiven aralig

Se Sp PPV NPV p

Kateter 1s1s1 >29,8 0,713

0,536-0,890

0,688 0,647 0,647 0,688 0,037

AUC: Egri Alt1 Alan, Se:Sensitivite, Sp:Specificite, PPV: Pozitif Prediktif Deger, NPV:Negatif Predictif Deger
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TARTISMA
Cesitli patojenler tarafindan viicudun farkli lokalizasyon-
larinda ortaya ¢ikan enfeksiyonlar, hemen hemen tiim
kliniklerdeki hasta yiikiiniin 6nemli bir kismini olugtur-
maktadir. Bunlar icerisinde {iriner enfeksiyonlar, tiim
enfeksiyonlar icerisinde olduk¢a 6nemli orana sahiptir.
Bu enfeksiyonlar, ozellikle hastanede yatan hastalarda
%40’lara kadar yiikselebilmektedir. Uriner enfeksiyon-
lar: pyeleonefrit, prostatit, orsit, tiretrit ve sistit seklinde
kendini gosterebilmektedir. Mesaneyi ilgilendiren enfek-
siyonlar gerek ¢ocuklar gerek eriskinler gerekse de ileri
yaslarda oldukea sik gorillmektedir. Mesane enfeksiyonla-
rinin etiyolojisinde: konaga ait lokal ve immiin faktorlerin
yanu sira Uretral girisimler, hematojen yol, taslar, darliklar,
metabolik ve sistemik hastaliklar, cinsiyet ve nérojenik
faktérler yer almaktadir. Idrarin santral ve periferal sinir
sisteminin koordineli olarak ¢alismasina bagli olarak de-
polanmasi ve bosaltimini saglayan mesanenin i¢ ya da dis
faktorlere bagli olarak norolojik agidan etkilenmesi son-
ras1 fonksiyonlarinin bozulmasi norojen mesane olarak
adlandirilir. Norojenik mesane tekrarlayan infeksiyonlar,
bobrek yetmezligi, inkontinans, iiriner sistem tas hastali-
¢1 gibi ciddi sonuglara yol agabilmektedir. ABDde yapilan
calismada: Multipl Sklerozlu hastalarda % 40-90 oraninda
Parkinsonlu hastalarda %37-72 oraninda mesane disfonk-
siyonu tespit edilmistir. Spina bifidali hastalarda mesane
disfonksiyonu da ¢ok sik izlenmekte ve 5 yas alt1 cocuk-
larda %40 vezikotretral refliiye sebep olmaktadir. Ayni
zamanda geng yetiskinlerde %60 ile %90 oraninda iiriner
inkontinansa sebep oldugu belirtilmistir®. Cocuklarda en
sik nérojen mesane sebepleri arasinda noral tiip defektle-
ri yer almaktadir. Bunun disinda noéropatiler, spinal kord
tiimorleri, spinal kord yaralanmalar1 ve sinir siteminin
ilerleyici hastaliklarla da nérojen mesanenin diger sebep-
leri olarak kargilagilmaktadir. Noral tip defektlerinin ¢ok
az bir kism1 spontan idrarini yapabilmektedir®. Nérojen
mesanesi olan hastalarda mesane detrusor kasi, mesane
boynu ve eksternal sfinkter, sinerjik olarak ¢alismasi bo-
zulmaktadir. Mesane ¢aligmasini diizenleyen santral ve pe-

riferik sinir sistemindeki hasarin oldugu yere gore degisik

fonksiyon bozukluklar1 olusmaktadir®.

Norojenik mesaneli hastalarin tedavisinde yiiksek kapasi-
teli ve diisitk basingli tamamen bosaltilabilen bir mesane,
ana hedeftir. Tedavide antikolinerjikler, tiriner enfeksi-
yon profilaksisi ve TAK; en sik kullanilan yontemlerdir’.
Gegmis donemlere kiyasla son yillarda nérojenik mesane
tanust ile takip edilen hastalarda tiriner sistem enfeksiyon,
vezikotiretral refli, bobrek yetmezligi; TAK, antikoliner-
jik ajanlar ve gerekli cerrahi girisimler nedeniyle belirgin
olarak azaldig: bildirilmisti®. Bu hastalar; sik olarak tiriner
sistem enfeksiyonu, renal fonksiyon kaybi, mesane dina-
mikleri ve vezikotiretral reflii agisindan takip edilmelidir.
Takiplerde en ¢ok idrar tetkikleri, renal ultrasonografi sik
araliklarla yapilirken, iirodinami, renal sintigrafi ve voi-

dingiiretrosistografi daha uzun araliklar ile yapilir.

Temiz Aralikli Kateterizasyon(TAK), ¢ok uzun yillardir
mesane disfonksiyonu bulunan hastalarda tiim diinyada
yaygin olarak uygulanmaktadir ve tiriner sistem enfeksiyo-
nu en 6nemli komplikasyonu olarak karsimiza ¢ikmakta-
dir’”. Bunun disinda TAK kullanimina bagli olarak tiretral
darlik, iiretral kanama, tretral divertikiil, mesane perfo-
rasyonu diger komplikasyonlar arasinda sayilabilir 10-11.
TAK yapan hastalarda {iriner sistem enfeksiyonu orani

degisik calismalarda %12-88 arasinda verilmigtir' 23121314,

Ayrica, bu hastalarda TAK kullanimina bagl olarak bak-
teriiiri siklig1 da artmistir'®. Uriner enfeksiyonu engelle-
mek i¢in profilaktik antibiyotik uygulamas: baglamis bu
da direngli driner sistem enfeksiyonu sikliginin artmasina
neden olmustur. Bakteriiiri ve tiriner sistem enfeksiyonu
ayrimini yapmak ve hangi hastalara iiriner sistem enfeksi-
yonu agisindan tedavi verilmesi gerekligini belirlemek bazi
hastalarda ciddi zorluklara sebep olmaktadir'®. Son yillar-
da yapilan ¢aligmalar erken TAK baslamanin aslinda ¢ok
risksiz bir tedavi yontemi olmadig1 konusunda tartigma-
larin ortaya ¢ikmasina yol agmugtir®. Ozellikle TAK yapan
hastalarda direngli idrar yolu enfeksiyonlar1 gelismekte

olduguna dair bir¢ok ¢alisma yapilmistir. Ancak TAK ya-
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pan hastalarda iiriner sistem enfeksiyonun tani, tedavisi ve

takibinde tam bir ortak yaklagim olusturulamamuisgtir®.

TAK vyapilan hastalarda triner sistem enfeksiyonu, ciddi
bir morbidite ve saglik maliyeti olarak karsimiza ¢ikmak-
tadir. Bu hastalar ¢ok sik saglik kuruluslarina gelmekte ve
sonrasinda da yatarak veya ayaktan bir¢ok defa iiriner sis-
tem enfeksiyonu tedavisi almaktadir. Evde hastaligin tani
ve takibine yonelik olarak idrar strip testleri kullanilmasi-
na ragmen maliyet acisindan gelismekte olan tilkelerde bu
durum yayginlik kazanmamustir ve bunlardan elde edilen
sonuglarin mutlaka idrar kiltiirii ile teyit edilmesi gerek-
mektedir”. Yapilan c¢aligmalarda, TAK yapan hastalarda
enfeksiyon takip ve tedavisinde klinikler arasi ortak bir
protokol olmadig1 izlenmektedir. Bu ¢alismamizda mali-
yet agisindan ucuz, kullanim agisindan kolay ve aile uyu-
mu agisindan zorluk olusturmayan bir tarama testi olarak;
idrar 1s1 degisikliginin pediatrik yas grubunda TAK yapan
hastalarda tiriner sistem enfeksiyonu tespiti ve tedavisinde

anlamliligini arastirdik.

Calismamiz sonucunda triner sistem enfeksiyonu tanist
konulan fakat genel viicut 1s1s1 artmamis hastalarda, idrar
isisinda istatistiksel olarak anlamli bir 1s1 artis oldugunu
izledik. Bu artisin sebebinin infeksiyon bolgesinde olusan
enflamasyona ikincil olabilecegini belirtebiliriz. Enflamas-
yon bolgesinde vazodilatasyon sonucunda inflamatuar
hiicrelerin gogtine baglh olarak o bolgede 6dem, hassasiyet
ve 1s1 artis1 oldugu bilinmektedir'”. Akut enflamasyonda
olusan vazodilatasyon sonucunda o bélgeye olan kan aki-
mu ve intravaskiiler hidrostatik basing artmaktadir. Basing
artisl, kapiller permabilite artis1 ve lokosit ekstravazaso-
yunu inflamatuvar hiicreler ve salgiladiklar1 mediatorler
sayesinde olugmaktadir. En 6nemli mediatérler histamin,
seratonin, lizozimal enzimler iken; enflamasyonun deva-
minda prostoglandinler, 16kotrienler, platlet aktive edici
faktor, nitrit oksit, sitokinler (IL-1,TNF-a ) devreye gir-
mektedir. Lokal olarak yapilan yanita sistemik olarak da
karacigerden salgilanan Faktor XII(Hageman foktor) ve

complemant aktivasyonu(C3a,C5a,C3b,C5b-9) destek ol-

makta ve inflamatuvar yanit olusmaktadir. Uriner sistem
enfeksiyonu, ilk asamasinda enfeksiyon sistit olarak basla-
y1p sonrasinda sistemik tepkiler ve semptomlar olugsmak-
tadir. Mesane duvarinda enfeksiyon olmasi durumunda
enflamatuvar hiicreler, mesane duvarina go¢ etmekte ve
6dem nedeniyle mesane duvar kalinlig1 artmaktadir. Bu
agamada sistemik yanit olusmadan erken dénemde lokal
yanitlar nedeniyle mesane duvar 1sisinin artmasi beklen-
mektedir. Mesane duvarinda olugan 1s1 artiginin idrar si-

cakligini da etkiledigini diisinmekteyiz.

Ancak yaptigimiz ol¢timlerde TAK kateterinde ve idrar
kabinda viicut 1s1sindan ¢ok uzak degerler olan 29 °C ve 30
°C civarinda bir 1s1 oldugu izlenmistir. Bu 1s1 farkinin 1sinin
yayilim mekanizmalarindan kondiiksiyon ve konveksiyon
nedeniyle olustugunu diisitnmekteyiz. Kateter, bardagin ve
ortamin disiik sicakliklari ile idrarin yiiksek sicakliklar
arasindaki degisim nedeniyle meydana geldigini diisiin-

mekteyiz.

Caligmamiz 12 hastanin 33 anlik idrar sicaklik verileri de-
gerlendirilerek yapilmistir. Daha fazla sayida veri ve ayni
hastanin uzun donemli verileri kendi icerisinde degerlen-
dirildiginde daha anlamli sonuglar saglayabilecektir. Ciin-
kii viicut 1s1s1, kisiye gore giin icerisinde ¢ok sayida faktor-
den etkilenmektedir. Bu degisikliklerin idrar sicakliklarini
etkileme ihtimali bulunmaktadir. Hastalarin giin igerisin-
de birden ¢ok sicaklik 6lgiimii yapmasi ve ardisik giinlerde
alinan bu verilerin beraber olarak degerlendirilerek karar
verilmesi gerektigini diisiinmekteyiz. Bu yonde daha fazla
hasta ve her hastanin ardigik verilerini degerlendirilerek

yeni ¢aligmalar planlamaktay1z.

Idrar sicakliklarini degerlendirdigimiz bu ¢aligma, bir ta-
rama testi olarak planlanmistir. Hasta maliyetleri ve tiriner
sistem enfeksiyonu erken tanisi agisindan ortaya koyacagi
faydalar g6z 6niine alindiginda, 6zellikle diisiik gelirli has-
talarin takip ve tedavisinde onemli bir arag olabilecegini
diistinmekteyiz. Ayrica mesanede olusan enflamasyonu da

bize gosterdigi i¢in hala tartismali olan bakteriiiri ve tiriner
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sistem enfeksiyonu ayriminda faydal bilgilere ulasabiliriz.
Sonug olarak, idrar sicakliklarinin 6l¢imiiniin nérojen
mesane tanistyla TAK yapan hastalarda iiriner sistem
enfeksiyonu ayrimi, tanisinda alternatif ve yardimci bir
yaklasim olarak kullanilabilecegini diistinmekteyiz. Bu
yaklagim, 6zellikle asemptomatik bakteritiri ile tiriner sis-
tem enfeksiyonu ayrimi ve erken tanisina 6nemli katkilar
saglayabilir. Ancak ¢aliymamizin sonuglarinin dogrula-
nabilmesi ve daha etkin sonuglara ulasabilmek i¢in genis
olgu sayisina sahip prospektif randomize klinik ¢alismalar

yapilmasi gerektigi soylenebilir.

Etik Kurul
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tirmalar Etik Kurulundan 16-KAEK-070 kayit numara-
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Abstract

Introduction  Due to the presence or proximity of medical imaging modalities in emergency departments, their use is becoming widespread in pediatric and adult emergency
departments. Especially with the COVID-19 pandemic, the use of computed tomography as a rapid and sensitive method for the diagnosis of pneumonia has also increased.
'This study aimed to analyse the change in the trends of imaging modalities in emergency departments over the last 6 years in our country.

Materials A retrospective descriptive study was conducted in the emergency departments of public and university hospitals in Turkey between January 1, 2016, and December 31,
and Methods ~ 2021. The numbers and percents of imaging requests (CT,MRI,radiographs,USG) were analyzed.

Results ~ Regarding imaging per ED visit were considered, Plain radiograph constituted the most requested examinations compared to all applications (31%-36%). Then, the
rates were followed by CT (10.84%-23.40%), and the highest CT requests were found in 2020 (n=17.192.695). Overall, there was a statistically significant difference
between years in terms of imaging types (X2 65.05, p<0.001, Friedman). All imaging modalities have changed statistically between the years 2016-2017 (p<0.001); 2017-
2018 (p<0.001); 2018-2019 (p=0.02); 2019-2020 (p<0.001). While there was no statistical difference between 2020 and 2021 (p=0.614) also 2016 and 2021 (p=0.337), a
statistically significant difference was found between 2016 and 2020 (p=0.046).

Conclusion  In our study, the use of imaging methods in the emergency departments in the last 6 years was examined, and the total footage showed a continuous increase in the pre-
pandemic period. With the pandemic, significant changes were detected in the shooting modalities.

Keywords ~ Emergency Department, Computed Tomography, Ultrasound

Amag  Tibbi gériintiileme yontemlerinin acil servislerde bulunmasi veya yakin olmast nedeniyle cocuk ve eriskin acil servislerinde kullammi giderek yayginlasmaktadir. Ozellikle
COVID-19 pandemisi ile birlikte bilgisayarli tomografinin pnomoni tanisinda hizlt ve duyarl bir yontem olarak kullamimi da artrugtir. Bu ¢alisma, iilkemizde son 6 yilda acil
servislerde goriintiil dalitelerindeki egilimlerin degisimini incelemeyi amaglamugtir.

Yontem ve 1 Ocak 2016- 31 Aralik 2021 tarihleri arasinda Tiirkiyedeki kamu ve tiniversite hastanelerinin acil servislerinde retrospektif tammlayici bir calisma yapilmigtir. Goriintiileme
Geregler  isteklerinin (CT,MR,radyografi,USG) sayilar1 ve yiizdeleri analiz edildi.

Bulgular  Basvuru bagina yapilan goriintiilemeler degerlendirildiginde, tiim bagvurulara gore (%31-%36) en ok istenen tetkikleri diiz grafiler olusturdu. Ardindan oranlar: BT (%10,84-
%23,40) takip etti ve en yiiksek BTtalepleri 2020de (n=17,192,695) bulundu. Genel olarak, goriintiileme tiirleri acisindan yillar arasinda istatistiksel olarak anlamli bir fark
vardr (X2 65.05, p<0.001, Friedman). 2016-2017 yillart arasinda tiim goriintiil 0 leri istatistiksel olarak degisti (p<0.001); 2017-2018 (p<0,001); 2018-2019 (p=0,02);
2019-2020 (p<0.001). 2020 ile 2021 (p=0,614) ve 2016 ile 2021 (p=0,337) arasinda istatistiksel olarak fark yokken, 2016 ile 2020 arasinda istatistiksel olarak anlamli bir fark
bulundu (p=0,046).

Sonu¢  Calismamizda acil servislerde son 6 yilda goriintiil o lerinin kull incelenmis, pandemi éncesi siirecte toplam cekim siirekli arti gostermistir. Pandemiyle birlikte
cekim modalitelerinde belirgin degisikler saptanmugtir.

Anahtar
Acil Servis, Bilgisayarli Tomografi, Ultrasonogra,
Kelimeler gisay grafi graf
@ [T Content of this journal is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License
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INTRODUCTION
While 92 million patients were admitted to the emergency
department in Tiirkiye in 2016, the number of patients in-
creased to 129 million in 2021.Imaging methods are used
frequently in the diagnosis and differential diagnosis in
emergency departments and the decisions for discharge

and hospitalization can be made faster.’

The use of imaging technologies in emergency depart-
ments plays a major role in diagnosis, exclusion, and fol-
low-up.? Therefore there is an increased use in diagnostic
imaging in emergency departments (ED).>* More than
three fold increase in use of computed tomography (CT)
and magnetic resonance imaging (MRI) has been shown

in ten years period after 2000.*

Eventhough fast and effective imaging modalities helps
diagnosis and support physicians in the decision of dis-
charge or hospitalization. However, it is also important to
use these tests cost-effectively and with a benefit-harm ra-
tio since its ineffective use causes costs and longer length

of stay.>*

Point of care ultrasound (USG) in emergency departments
is an easy accessed modality which emergency physician
interpret the images of the patients fast and avoid radiation
of CT®. It has been shown that after the use of point of care
USG, the trends in the use of CT in trauma patients have

decreased.’

However there are studies in the literature showing that the
use of computed tomography has increased due to the ease
of access, especially in traumatic and nontraumatic condi-
tions.® More of that after the COVID-19 pandemic, the use
of computed tomography as a rapid and sensitive method

for the diagnosis of pneumonia has also increased.”

This study aimed to assess the trends of diagnostic imaging

in emergency departments over six year period.

METHODS

Study design
This was a retrospective descriptive study performed
with computed tomography requests in the emergency
departments of public and university hospitals in Turkey
between January 1, 2016, and December 31, 2021, with
approval from the Ministry of Health and the local ethics
committee (E2-22-1622).

Data collection

The data of the study is obtained from the archives of the
General Directorate of Health Services of Ministry of
Health after the approval of ethical committee and related
department. We searched the total numbers of visits and
diagnostic imaging modalities requests regarding their tri-
age codes within secondary and tertiary hospitals. In our
country, there are a total of 900 public hospitals, 68 uni-
versity hospitals, and 566 private hospitals that provide in-
patient health services with emergency departments.8 The
patients are categorized regarding their urgencies as red,
yellow and green as defined in the regulation of Ministry
of Health.

We included the most used requests of CT, MRI, USG
and radiograms. We excluded other imaging modalities as

scintigraphy requested from emergency departments.

Statistical Analysis
The descriptive statistics were given as numbers and per-
centages of the imaging modalities and overall visits ac-
cording to triage areas. We performed ANOVA, Friedman
test to calculate the statistical difference among the years
regarding the imaging types. We used Mann-Whitney U
to compare the change between two years. SPSS IBM v27

has been used for the analysis.

RESULTS
In the study, the number of patients who were admitted
to the emergency department annually between 2016 and

2021 in our country is shown in Table 1. The highest num-
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ber of visits to the emergency department was in 2019
(n=97.695.872).

Computed tomography numbers are shown in Table 2.

The highest number of computed tomography requests

The most requested CT examinations compared to all CTs
in the emergency department according to the years was
Brain CT among all times. The year in which thorax CT
was requested the most was determined to be 2020, and it

increased 4.21 times compared to the previous year (Fig-

was seen in 2020 (11,830,866). The highest rate of com-

puted tomography requests per patient was found in 2020

(23,4%).

ure 1).

Table 1. The Number of Emergency Department Visits as Total and According to the Areas

2016 2017 2018 2019 2020 2021
ED visits 72.106.289 83.731.510 91.501.535 97.695.872 73.473.350 87.956.504
gr‘:fg*N"nf 54.288.144 63.240.240 67.850.466 70.031.987 57.260.610 71.020.157
Triage_Green 17.818.145 20.491.270 23.651.069 27.663.885 16.212.740 16.936.347

least urgent patients.

Three level triage codes are used in emergency departments. The red triage level indicates the most urgent patients and the green level is the

Table 2. The distribution of CT screening by years

CT, region 2016 2017 2018 2019 2020 2021
Brain 1.755.694 2.287.017 2.546.034 2.773.063 2.196.874 988.866
Maxillo facial 93.199 139.279 171.198 187.258 148.491 64.990
Thorax 550.817 766.145 929.559 1.063.704 5.549.561 1.950.061
Abdomen 1.044.032 1.511.456 1.877.739 2.206.713 2.148.662 1.087.950
Vertebrae 453.611 602.508 706.392 763.858 693.310 295.293
Extremity 129.842 192.517 231.873 281.968 264.413 130.002
Other 3.786.513 5.194.713 6.104.740 6.853.661 6.191.384 2.902.920
Total 7.813.708 10.693.635 12.567.535 14.130.225 17.192.695 7.420.082
CT/ED visits 10,84% 12,77% 13,73% 14,46% 23,40% 8,44%

CT/ED visits ratio: Percentage of the requested CT scans among ED visits.

500%

400%

300%

200%

100%

0%

-100%

2017 2018 2019 2020 2021
e Brain 30,26% 11,33% 8,92% -20,78% -54,99%
e Maxillo facial — 49,44% 22,92% 9,38% -20,70% -56,23%
Thorax 39,09% 21,33% 14,43% 421,72% -64,86%
Abdomen 44,77% 24,23% 17,52% -2,63% -49,37%
e \Vertebrae 32,82% 17,24% 8,14% -9,24% -57,41%
e Extremity 48,27% 20,44% 21,60% -6,23% -50,83%
= Total 36,86% 17,52% 12,43% 21,67% -56,84%

Figure 1. The rate of change in CT screening from

2017 to 2021.

181




Sakarya Med ] 2023;13(1):179-186
BESTEMIR et al, Use Of Diagnostic Imaging Of Emergency Departments

The highest number of radiographic regions were deter-
mined as joints, chest and abdomen (Table 3). Chest ra-
diography was requested the most in 2019 (n=7.835.034).
The rate of change of all radiographies decreased in 2020
(Figure 2).

Diffusion weighted MRI rates among Brain MRI are high-
er in all years (81%,84%, 86%, 88%, 90%, 89% respective-
ly). Musculoskeletal screening has the higher rates of joint
MRI (84%, 87%,87%,88%,85%,87% from 2016 to 2021
respectively). The number of all MRI was found in 2019
(n=894.703) (Table 4)

(n=2.797.087) and lowest in 2020 (n=1.992.401) (Table
5) (Figure 2).

Overall, there was a statistically significant difference be-
tween years in terms of imaging types (X2 65.05, p<0.001,
Friedman). All imaging modalities have changed statisti-
cally between the years 2016-2017 (p<0.001); 2017-2018
(p<0.001); 2018-2019 (p=0.02); 2019-2020 (p<0.001).
While there was no statistical difference between 2020 and
2021 (p=0.614) also 2016 and 2021 (p=0.337), a statisti-
cally significant difference was found between 2016 and
2020 (p=0.046). Number of USG was found decreased at a
rate of 29.16% and CT has found 21.67% increase in 2020

The wultrasound numbers were highest in 2017  (Figure 3).
Table 3. The distribution of plain radiographies by years
2016 2017 2018 2019 2020 2021

Head 650.056 731.369 707.747 692.728 416.788 464.853
Chest 4.801.288 6.076.605 7.088.284 7.835.034 6.642.195 6.544.589
Abdomen 2.931.563 3.663.232 4.257.987 4.974.690 3.225.227 4.283.150
Pelvis 455.862 550.712 571.358 586.534 425.717 573.514
Joint 6.646.842 8.744.517 9.980.175 11.132.219 8.308.685 11.378.009
Other 666.3410 850.0390 909.1690 974.3190 625.9740 813.2780
Total 22.151.037 28.268.842 31.699.259 34.966.414 25.280.372 31.378.916
R/ED visits 31% 34% 35% 36% 34% 36%
R/ED visits ratio: Percentage of the requested radiographic scans among ED visits.

60.000.000

50.000.000

40.000.000

30.000.000

20.000.000

10.000.000

0
2016 2017 2018 2019 2020 2021
mmmm CT s Radiogram  messm MRI USG  emm==Total

Figure 2. Distribution of emergency imaging and imaging modalities by years
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Table 4. The distribution of MRI by years

MRI 2016 2017 2018 2019 2020 2021
DWI 232.392 364.034 470.783 588.041 517.613 268.049
Brain 287.322 435.608 546.331 670.592 576.604 299.574
Vertebrae, 33.500 41.011 48714 57.299 37.907 23.569
Lumbar

Vertebrae, 5.083 6.396 7.175 8.551 7.029 4.059
Thoracal

Vertebrae, Cer- 15.620 18.774 22913 28.612 17.085 11.399
vical

Vertebrae 54.203 66.181 78.802 94.462 62.021 39.027
Lung and Medi- 251 246 304 260 266 110
astinum

Abdomen 7.255 8.593 10.525 11.390 8.795 4.906
Musculoskeletal 32.095 39.717 47.907 59.405 36.091 23.246
(Extremity, joint)

Other 32.588 48.970 54.013 60.613 47213 26911
Total 411.698 597.298 735.864 894.703 728.970 391.753
MR/ED visits 0,57% 0,71% 0,80% 0,92% 0,99% 0,45%
MRI/ED visits ratio: Percentage of the requested MR imaging among ED visits.

Table 5. The distribution of USG by years

USG 2016 2017 2018 2019 2020 2021
Total 2.328.259 2.797.087 2.849.654 2.812.628 1.992.401 2.409.797
USG/ED visits 3,229% 3,341% 3,114% 2,879% 2,712% 2,740%
USG/ED visits ratio: Percentage of the requested US scans among ED visits.

DISCUSSION
When the last 6 years of data on the usage of imaging
methods in emergency departments were examined, the
statistics showed that there was a continuous increase in
the number of computed tomography scans, total number
of radiograms and MR scans between 2016 and 2020 be-
fore the COVID-19 pandemic. Plain radiograph has been
the most frequently used method among all imaging mo-

dalities.

When the statistics of the pandemic period were analyzed,
it was observed that the total increase in the number of
computed tomography scans, especially with the signifi-
cant increase in thoracic CT, continued in 2020, when the
pandemic began, but a decrease was observed in almost all

CT scans in 2021. During the pandemic period, there was

a significant decrease in Plain radiograph in 2020, and it
approached the former levels by 2021. When the MRI and
USG are examined, a decrease in requests has been seen
since the pandemic in 2020 and 2021 when compared to

the prepandemic years.

In our country under normal conditions, when we ignore
extraordinary periods such as pandemics, all of these sta-
tistics have shown us a continuous increase in the usage of
imaging methods each year. In addition, during the COV-
ID-19 pandemic, which is an unusual and unexpected
condition, a more than fourfold increase was seen in lung
CT scans, but a decrease was observed in all other imag-
ing. This result may be due to the avoidance of hospital
admissions for other reasons during the pandemic period,

the existence of restrictions, and the fact that hospitals are
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seen as a contagious environment.

In the analysis of the adult emergency department in the
United States between 2000 and 2005, an increase of 13%
was found in the number of patients, while in the same
period, an increase of 51% in cranial CT, 463% in cervical
CT, 226% in thorax CT, 72% in abdominal CT and 132%

in other CT was found.”

In a regional study comparing the changes in the use of
CT in health services during the pandemic period in our
country in March, April and May of 2019 and 2020, it de-
creased by 53-65% in public hospitals, while it decreased
by 15-24% in March and April in private hospitals, and it
was found that 15% more CT was requested in May 2020
than in 2019.7 Although there were no monthly compari-
sons in our study, it was found that the CT change rate in-
creased by 21.67% and USG decreased by 29.16% between
2019 and 2020.

In a study comparing another pandemic in the United
States and April of the previous year, it was underlined
that the use of tomography was lower in the COVID-19
pandemic, critical reports were fewer, and cranial CTs
were lower in the pandemic than in previous years.10 In
our study, when the change in 2019-2020 was considered,
it was determined that the cranial CTs decreased by 22%.
This change was also found to be inconsistent with the lit-
erature although the causative factors cannot be explained.
In a study conducted at the beginning of 2000 and in which
a 12-year change comparison was made', it was seen that
the rate of CT use to the number of patients increased
from 2.8% to 13.9% 4.9-fold. In a 5 years period from 2016
to 2020; CT use statistically increased 120%.

Ultrasound numbers were found to be the lowest in 2020.
It has also been reported in the literature that the change
in the number of ultrasounds with the pandemic is due to
reasons such as the difficulty of performing it with person-

al protective equipment and the protection aimed at min-

imizing exposure in all areas of the hospital.’> Although
the use of ultrasound decreased in 2020, there are no data
on the use of ultrasound at bedside. However, especially
in those years, its widespread use in the diagnosis and fol-
low-up of COVID-19 due to less radiation, bedside usage
and rapidity was shown in the literature."”* Although there
has been an increase in usage since 2016, the decrease in
all examinations except Plain radiograph and thoracic CT
because of the pandemic may have been causing delay in

the follow-up of patients.**

The increase in emergency department visits also causes
the selection of imaging methods that provide fast and de-
tailed information in a short time. Conditions such as a
pandemic cause an increase in tests for the factors caused
by the pandemic but a decrease in applications for other
diseases because of restrictions." It has been observed that
Plain radiograph, which had an upward trend, has also
decreased proportionally in the last year. The reason for
this may be the change in the reasons for visit to the emer-
gency department in the last year. The increase in the lung
imaging might increase due to the overtriage since triage
decisions might have an effect on radiological imaging re-

quests'e.

Limitations
In our study, no distinction regarding the use of computed
tomography could be made between pediatric and adult
emergency departments. In addition, the use of thoracic
tomography requires a subgroup analysis for COVID-19
or trauma patients. The analysis of ultrasound according
to the shooting location could not be classified according
to the process diagnosis codes. The distribution of COV-
ID-19 patients by region may also affect the regional dis-
tribution, where public hospitals and university hospitals
are concentrated, for the last 2 years. There is a need for
prospective studies in which the number of CT requests
for preliminary diagnosis can be compared. As stated,
further prospective studies can explain the causes of these

changes when there are restrictions on the epidemic. Be-
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sides, further studies may determine whether this increase
in the use of tomography in the emergency department is
preferred due to its being close to a gold standard or be-
cause of the increased need for patients. As we analyzed
the previous 6 years in our analysis, the correlation and
regression analysis was hard to interpret due to the small
sample size. Further investigations may ve concentrated
on the monthly or seasonal changes and their correlations

regarding visits.

CONCLUSION
In our study, the use of imaging methods in the last 6 years
in emergency departments were analyzed, and it was ob-
served that the total number of radiological imaging re-

quests were changed a 6-year period from 2016 to 2022.

Especially in 2020, all methods were statistically decreased
except CT (+21.67%). We think that this may be due to the
increase in the use of Thoracic CT during the COVID-19
period, the decrease in applications for other diagnoses
due to restrictions and the choice of examinations with
short duration and social distance. We think that further
prospective studies can explain this when there are restric-

tions on the pandemic.
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Amag: Bu calisma ile Sakarya ilindeki eriskinlerde patgffla tipleri dagil n saptanarg patella moglojisi ile kondromalazi patella ve lateral kompresyon sendromu
gibi sik gorulen patellofemoral eklem hastaliklar gfasindaki iliskilerin oNga cikarug@€si amaclagfistir.

Gereg ve Yontem: Farkli hastaliklarla poliklinigyfize ﬁvuran randomize % € is ve ghzlerinde semptomu bulunan olgularin ylz adet dizi calismaya alindi.
Olgularin yas ortalamasi elli bir (18-93) idigfe higbiri izlerine ait travma ve cefrahi gfffisim hikayesi yoktu. Hastalara Merchant ve arkadaslarinin tanimladig
bicimde direkt tanjansiyel patella grafilegfCektirildi. Wi Baumgartle siniflamasig gore patella tipleri belirlendi.

Bulgular: Tip | patella %24, tip Il patgha %70 ve ti olarak bulundu. J#cbir hastada tip IV patellaya rastlanmadi.

Sonug: Wiberg ve Baumgartle siniffmasina gorg isisel farkliliklar yasanir. Patella tipi kondromalazi patella etyolojisinde bir faktor
olarak distinulmemektedir. Angfk displazik fe misi tam ofmayan teggfisa yol acarak patellofemoral agriya yol agabilmektedir. Sakarya ilindeki eriskenlerin
patella tiplerinin kendine hagfir dagiim 6zelligi'y
Anahtar Kelimeler: PatellgfTiplendirmeg®adilim.

Anahtar Kelimelegfpatella, tiplendi agilim

Abstract Aplication: 22.10.2013  Accepted: 11.12.2013

Purpose: to determine th
ression syndrom in Sakaryd
Methods and Materials: One hundred knees gfe chosen randomly from the patients admitted to polyclinic with symptoms of knee complaint. Median age of
patients is fifty -one (18-93) and none of tiff patients have history of knee trauma or knee surgery. Knee radiographs were performed according to Merchant et
al. Patella types are determinated accorghhg to Wiberg and Baumgartle classification.

Results: It's determinated that; type | %24, type Il %70 and type lll %6. No type IV was founded.

Conclusion: There are inter-observer differences in Wiberg and Baumgartle classification. Patella type chondromalasia is not thought to be a factor in patella
ethiology however displasic facet anathomy cause patellofemoral pain because of incomplete contact. Patella types of adults in Sakarya doesn’t have spesific
dissociation.

w bhology ofghe patella and association with patellofemoral joint diseases, such as chondromalasia patella, lateral comp-
agglation.

Keywords: Patella; Type, Dissociation.
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Giris

Patellofemoral eklem; 6n femur sulkusu ve bununla temas
eden patellanin fasetlerinden meydana gelir. iki ytzey arasin-
daki temas; her iki ylzeyin anatomisi yanisira alt ekstremitenin
tim rotasyonel anatomisi ve eklem cevresindeki kaslardan et-
kilenir.1 Patella eklem yiizeyinde; medialde ve lateralde Uger
tane ve medial tarafta bir tane ekstra faset (Odd faseti) olmak
Uzere yedi adet faset vardir. Her iki faset gruplari birbirlerin-
den merkez kenart ile ayrilir. Medial ve lateral taraflarin birbir-
lerine gore buydklukleri degisiktir.!

Wiberg patellofemoral eklemle ilgili genis bir radyografik ca-
lisma yapmis ve patellanin fasetlerindeki anatomik degisikleri
tarif etmistir.? Wiberg bu degisikliklere gore de patella morfo-
lojisini Ug tipe ayirmistir. Daha sonra Baumgartle tarafindan bir
dordinci tip patella tarif edilmistir.?

Bu siniflamada;
e Tip | patella; medial ve lateral fasetleri vardir, hg#ikisi de
konkav ve esit uzunluktadir. (Sekil 1)

o Tip Il patella; lateral faset medial fasete or;

gindir, medial faset diiz veya konkavdy#(Sekil 2)
e Tip Il patella; daha kictk medial féseti vardir, b
konvekstir. (Sekli 3)
e Tip IV patella; medial faseti
Jokey sapkasi diye adlang

aset

¢ kenari yoktur.

Resim 1: Tip | patella; medial ve lateral fasetleri vardir, her ikisi de konkav

ve esit uzunluktadir.

2: lat@l faset | fase®oranla dap# belirgindir, medial faset

gz veya konkave

Resim 3: daha kictk medial faseti vardir, bu faset konvekstir.

Bu radyografik calisma ile Sakarya ilindeki eriskinlerde patella
tiplerinin dagilimini saptamayi amacladik. Boyle bir calismanin
Sakarya ilindeki eriskinlerin patella morfolojisi ve Turk toplu-
munda sik gortlen kondromalazi patella ve lateral kompres-
yon sendromu gibi eklem hastaliklarinin etiolojileri hakkinda
bir fikir verebilecegini distnduk.

Gere¢ ve Yontem

Bu calisma 30.09.2013 tarihili karar ile Etik Komite tarafindan
onaylanmis sekilde ve Helsinki ilkeler Deklerasyonuna uyula-
rak gergeklestirilmistir.
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01.10.2013 — 20.10.2013 tarihleri arasinda, Sakarya Univer-
sitesi EGitim ve Arastirma Hastanesi Ortopedi ve Travmatoloji
poliklinigine farkl diz hastaliklari ile basvuran ve cesitli endi-
kasyonlar ile diz artroskopisi endikasyonu konulan 100 olgu-
nun, cekilmis olan rutin diz grafilerinden ylz adet tanjansiyel
patella grafisi tekrar degerlendirildi. YUz olgunun altmisbiri
kadin (%61), otuzdokuzu erkekti (%39). Olgularin en kicugd
18, en blyugu 93 yasinda idi (ortalama yas 51). Yz adet tan-
jansiyel patella grafisinden 55 tanesi sol, 45 tanesi sag dize
ait grafilerdi.

Tanjasiyel patella grafileri Merchant ve arkadaslarinin tanimla-
digi bicimde ¢ekildi.# Hastalar rdntgen masasina supin pozis-
yonda yatirildilar. Bacaklarini masanin disina uzatarak dizlerini
45° fleksiyona getirdiler. Kaset krurislerinin tGzerine 90° ac ile
konuldu. Réntgen cihazinin tiplU bas tarafindan 30° aqi ile
dize dogru tutularak radyografiler cekildi.

tip Il (%70) ve alti pate
Hicbir olguda tip IV patellaya ras
lerinin dagilimlari)

madi. (Tablo I: patella tip-

Altmisbir kadin olguda patella tiplerinin dagilimi; kirkbes dizde
tip Il patella, oniki dizde tipl patella, dort dizde tip Ill patella
olarak tespit edildi. Otuzdokuz erkek olgudaki patella dagilimi
ise; yirmibes dizde tip Il patella, oniki dizde tip | patella, iki
dizde tip Ill patella olarak belirlendi. (Tablo II: patella tiplerinin

cinsiyete gore dagilimlari) Cinsiyetler arasindaki patella tipleri-
nin dagilimlarinda istatistiksel olarak anlamli fark saptanmadi.
(p>0,05)

Sag ve sol dizlerdeki patella tip dagilimlar karsilastirildiginda,
istatistiksel olarak tip Il ve tip Ilpatella tiplerinin gdrilme oran-
larinda anlamli fark sapta ad|.(.> 0,05) Ancak sol dizlerde,
ortlmekteydi. Bu fark
5) (Tablo lll: patel-

plerinin dagfMimi.

tip II tip IIT tip IV

patella tipi

ﬁo II: patella tiplerinin cinsiyete gore dagilimlari
Patella tipleri Erkek (n=39) Kadin (n=61)
Tip | 12 12
Tip Il 25 45
Tip II
Tip IV 0
Tablo III: patella tiplerinin dizlere gére dagilimi.
Patella tipleri Sag diz (n=45) Sol diz (n=55)
Tip | 6 18
Tip Il 38 32
Tip Il 1 5
Tip IV 0 0
Tartisma

Reider ve arkadaslarinin yaptiklari anatomik calismada; patella
tiplerinin gérilme oranlarini tip Il patella icin %57, tip | igin
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%24 ve tip Il icin %19 olarak saptanmistir.> Lateral fasetin
gorilme sikhgr daha fazladir. Calismamizda Sakarya ilindeki
eriskinlerde ki oranlarda benzer olarak bulunmustur. Patella-
nin seklini Gzerine olan stresin belirledigi dustndlirse, tip 1l
ve tip IV; patellanin sulkus icinde laterale kaymasi sonucunda
olusur ve tip | patellada simetrik bir yiklenim s6z konusudur.®

Bu calisma sirasinda Wiberg ve Baumgartle siniflamasina gore
patella tiplendirilmesi yapilirken 6zellikle tip | ve tip Il ayrimi ile
tip Il ve tip Il ayriminin gg oldugunu ve ortopedistler arasinda
farkli tiplendirme yapilabildigini fark ettik. (Sekil 1,2,3)

Schutzer ve arkadaslarinin yaptiklari deneysel calismada, pa-
tella boyutlarinin gevre yumusak dokularin ¢ekimlerine direkt
olarak bagli degilde, bireysel olarak bagimsizca etkilendigi
ortaya ¢lkmistir. Bu gorisu ise klinik olarak kiclk bir patella-
nin konjenital ¢ikik olmasi ve cerrahi ile redikte edileme

. patellanin lateral
kintisi r.

ti belirginlesir ve femoral kondili
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