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@ Uyku Siiresinin Tip Fakiiltesi Ogrencilerinin Calisma Bellegi ve Stzel Akicilik islevierine Olan Etkisi

o Uciincii Basamakta Dermatoloji Konsiiltasyonu istenen Pediatrik Yatan Hastalar: 614 Hastanin Retrospektif
Degerlendirilmesi

Serum Chitotriosidase Activity in Bronchopulmonary Dysplasia: A Cross-Sectional Study
Ameliyathane Calisanlarinda Radyasyon Maruziyeti ve Tiroid Kanser Gelisimi

Cocuk Yogun Bakimda izlenen Status Epileptikuslu Hastalarin Degerlendirilmesi; Tek Merkez Deneyimimiz

Bruselloz Olgularinda Notrofil Lenfosit Orani, Platelet Lenfosit Orani ve Eritrosit Dagilim Genisliginin Enflamasyon
Gostergesi Olarak Rolii

@ MR Defecography Findings Suggesting Anismus: Reliable or not Reliable?
@ Berrak Hiicreli Over Kanserlerinin Retrospektif Analizi; Tek Merkez Calismasi

@ Kritik COVID-19 Hastalarinda Hepsidin, D Vitamini ve Enflamasyon Belirteclerinin iliskisi ve Yogun Bakim Unitesi
Sonuglarina Etkisi

Cartilage Specific MR Sequences in Assessment of Lunate Types and Their Impact on Triangular Fibrocartilage
How Accurately is the Pre-diagnosis of Electroneuromyography in Pediatric Patients?

Clinical Profile of Late-Infantile and Juvenile Metachromatic Leukodystrophy: A Retrospective Study

Diagnostic Value of Mean Platelet Volume and Platelet Distrubition Width for Massive Pulmonary Embolism in
Emergency Care

e Migren Tetikleyici Sayisinin Migren Karakteristikleri Uzerine Etkileri
@ How Important are Cardiac Electrical Abnormalities in Duchenne and Becker Muscular Dystrophy?

@ Evaluation of Pathogens in Shunt Infections Developed in Newborns Underwent Ventriculoperitoneal Shunt for
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@ Factors Affecting the Attitudes of Individuals with Burn Experience to Using Complementary Treatments
@ Short-term Outcomes of Partial Fasciectomy in Patients with Dupuytren's Contracture
Olgu Sunumlari / Case Reports
® Mandibular Kitle ve Kistin Eslik Ettigi IgG4 ile iliskili Hastalik: Bir Olgu Sunumu ve Literatiiriin Gozden Gegirilmesi
Ultrasonography and MR Imaging Findings in a Patient with Tubal Adenofibroma
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YAZARLARA BILGiI

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Ankara Universitesi Tip Fakiiltesi
tarafindan (¢ ayda bir (Mart, Haziran, Eyliil, Aralik) yayinlanir. Temel, Dahili, ve
Cerrahi Tip Bilimleri konusunda arastirma, davetli derleme ve olgu sunumlar
yayinlamayi amaclar.

Ankara Universitesi Tip Fakiiltesi Mecmuasi bagimsiz, ényargisiz ve cift-kor
hakemlik ilkeleri cercevesinde yayin yapan siireli bir yayin organidir. Makale bas
editore ulasinca bilimsel kalitesi degerlendirilir ve 6n degerlendirmeyi gecen yazilar
yardimei editdre gonderilir. Bolim editorli makaleyi 2 hakeme gdonderir. Hakemler
21 giin icinde kararlarini belirtmelidirler. Yardimei editor hakem kararlarina kendi
degerlendirme ve onerisini ekleyerek bas editére gonderir ve son karari bas editor
verir. Hakemlerin kararlari catisiyorsa dergi editorli yeni hakem atayabilir.

Derginin editoryal ve yayin siirecleri ile etik kurallari the International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE), ve National Information Standards
Organization (NISO) gibi uluslararasi kuruluslarin kurallarina uygun olarak
sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve "akademik yaymncilikta en iyi
uygulamalar ilkeleri” ile uyum icindedir.

Dergiye yayinlanmak amaciyla gonderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, klinik ve ila¢ arastirmalari icin uluslararasi anlagsmalara ve
Helsinki Bildirisine uygun etik kurul onay raporu gereklidir. Etik kurul onayr ve
"bilgilendirilmis gonillli onam formu" alindi§i arastirmanin "Hasta ve Yontem"
bélimiinde belirtilmelidir. Deneysel hayvan calismalarinda ise yazarlar Guide for the
Care and Use of Laboratory Animals dogrultusunda hayvan haklarini koruduklarini
belirtmeli ve kurumlarindan etik kurul onay raporu almahdir.

Makale tiirlerinin gdnderimi, arastirma raporlama kilavuzlarina uygun olarak
tasarlanmalidir:

insan arastirmalan: Helsinki Declaration as revised in 2013

Sistematik incelemeler ve meta-analizler: PRISMA guidelines

Vaka raporlari: Cthe CARE case report guidelines

Klinik denemeler: CONSORT

Hayvan calismalari: ARRIVE ve Guide for the Care and Use of Laboratory Animals

Arastirmalara yapilan her tiirlii yardim ve diger desteklerin alindigi kisi ve kuruluslar
beyan edilmeli ve ¢ikar catismasiyla ilgili durumlari aciklamak amaciyla Cikar
Catismalari Bildirim Formu doldurulmalidir.

Yayin, direkt ya da indirekt ticari baglanti iceriyorsa veya calismaya materyal destegi
veren bir kurulus varsa, yazarlar kullanilan ticari triin, ilag, firma vs. ile ticari hicbir
iliskisinin olmadigini ya da var ise nasil bir iliskisinin oldugunu (konsiiltan, diger
anlasmalar), edit6re sunum sayfasinda belirtmek zorundadir.

incelemeye sunulan arastirmada olasi bir bilimsel hata, etik ihlal siiphesi veya
iddiasiyla karsilasilirsa, bu dergi verilen yaziyi destek kuruluslarin veya diger
yetkililerin sorusturmasina sunma hakkini sakl tutar. Bu dergi sorunun diizgiin
bicimde takip edilmesi sorumlulugunu kabul eder ancak gercek sorusturmayi veya
hatalar hakkinda karar verme yetkisini tistlenmez.

Genel Kurallar

Yazilar sadece ¢evrim-ici olarak kabul edilmektedir. Yazarlarin makale gonderebilmesi
icin Journal Agent web sayfasina kayit olup, sifre almalar gerekmektedir.

Turkce yazilarda Tiirk Dil Kurumu'nun Tiirkce Sozlugli ve Yazim Kilavuzu temel
alinmalidir.

Sayfa diizeni: Makaleler, A4 sayfasininin iki yaninda 2.5 cm bosluk birakacak
sekilde, Arial yazi stilinde, 12 font buyikligiinde, 1.5 satir araligiyla, Microsoft
Word programinda yazilmahdir.

Kisaltmalar: Kelimenin ilk gectigi yerde parantez icinde ve tlim metin boyunca
kullanilir. Uluslararasi  kullanilan kisaltmalar icin  "Bilimsel Yazim Kurallar”
kaynagina basvurulabilir.

Editore sunum sayfasi: Gonderilen makalenin kategorisi, daha 6nce baska bir
dergiye gonderilmemis oldugu, var ise calismayr maddi olarak destekleyen kisi
ve kuruluslar ve bu kuruluslarin yazarlarla iliskileri, makale ingilizce ise; ingilizce
yoniinden kontrolliniin ve arastirma makalesi ise biyoistatistiksel kontrolliniin
yapildigr belirtilmelidir.

Yazi Cesitleri
Sisteme ylklenen tiim makaleler asagidaki kurallara uygun olmalidir:

Baslik sayfasi: Makalenin basligi, kisa baslik, yazar isimleri ve yazar bilgilerini
kapsayan sayfadir. Sirastyla su tanimlar yapilmalidir:

1. Makalenin baghgi (Tiirkge ve ingilizce) miimkiin oldugunca kisa ve
aciklayici olmali, kisaltma icermemeli ve 12 kelimeyi asmamalidir.

2. Kisa baslik (Tiirkce ve ingilizce) en fazla 60 karakterden olusmalidir.

3.Yazar isimleri (yazarlarin isimleri tam olarak kisaltiimadan yazilmahdir,
yazarin akademik gdrevi yazilmamalidir) ve bagli bulundugu kurumlar.

4. iletisim kurulacak yazarin ismi, adresi, telefon ve faks numarasi ile e-posta
bilgileri.

5.Bilimsel toplantilarda sunulan ve 0Ozeti kongre kitabinda yer almis
eserlerin toplanti yeri ve tarihi.

(Ozet: Makalenin 6zeti Tiirkce ve ingilizce yazilmalidir. Ozet 250 kelimeyi asmamalidir.
Kaynaklara atif yapilmamalidir. Mimkiin oldugunca kisaltmalar kullanilmamalidir;
kullanildigr halde ana metinden bagimsiz olarak ele alinmalidir.

Arastirma makalelerinde, 6zet asagidaki basliklardan olusmalidir:
Amac: Calismanin amaci acikca belirtilmelidir.

Gerec ve Yontem: Calisma tanimlanmali, standart kriterleri, randomize olup olmadigi,
retrospektif veya prospektif oldugu ve varsa istatistiksel yontem belirtilmelidir.

Bulgular: Calismanin detayli sonucu verilmeli, istatistik anlamlilik derecesi
belirtilmelidir.

Sonug: Cahismanin sonuglarini yansitmal, klinik uygulanabilirligi tanimlamali,
olumlu ve olumsuz yonleri gosterilmelidir.

Anahtar Kelimeler: En az 3, en ¢ok 5 anahtar kelime 6zetin sonunda yer almalidir.
ingilizce anahtar kelimeler "Medical Subject Headings'e (MESH)" uygun olarak
verilmelidir. Tiirkce anahtar kelimeler ise MESH terimlerinin aynen cevirisi olmalidir.

Ozgiin Arastirmalar

Klinik arastirma, klinik gdzlem, yeni teknikler, deneysel ve laboratuvar calismalarini
kapsar. Ozgiin arastirmalar; baslik, 6z, yazinin ana konusu ile ilgili anahtar kelimeler,
giris, hasta/gerec ve yontem, bulgular, tartisma, kaynaklar, tablolar/sekiller ve
tesekkiir béliimlerini icermelidir. Bagslik, 6z ve anahtar kelimeler hem Tiirkce hem
ingilizce yazilmalidir. Yazi yukaridaki kurallara uygun olarak diizenlenmeli ve 3000
kelimeyi asmamahdir.

Giris: Konu hakkinda kisa ve 6z bilgi verilmeli, calismanin amaci belirtilmeli, bunlar
literatiir bilgisi ile desteklenmelidir.
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YAZARLARA BILGiI

Gerec ve Yontem: Calisma plani verilmeli, randomize olup olmadig, retrospektif
veya prospektif oldugu, denek sayisi, 6zellikleri, calismaya dahil edilme ve dislanma
kriterleri, kullanilan istatistiksel yontem belirtilmelidir.

Bulgular: Elde edilen sonuclar belirtilmeli, tablolar ve sekiller numara sirasiyla
verilmeli, sonuclar uygulanan istatistiki analiz yontemine gore degerlendirilmelidir.

Tartisma: Elde edilen degerler olumlu ve olumsuz yonleriyle tartisilmal, literatiir ile
karsilastirilmali, calismadan elde edilen sonug¢ vurgulanmalidir.

Tesekkiir: Her tirlti cikar catismasi, finansal destek, bagis ve diger editdryal
(istatistik analiz, ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.

Kaynaklar: Kaynak sayisi 401 asmamalidir. Kaynaklarin gercekliginden yazarlar
sorumludur. Kaynaklarin yazim kurallari hakkinda gerekli bilgi “Kaynaklar"
béliimiinde bulunmaktadir.

Olgu Sunumlar

Nadir goriilen, tani ve tedavide farkhhk gosteren, mevcut bilgilerimize yenilerini
ekleyip, katki saglayan olgulari icermelidir. Tiirkce ve ingilizce baslk, 250 kelimeyi
asmayan, yapilandirilmamis 6z ve anahtar kelimeler ilk sayfada yer almalidir. Ana
metin 1500 kelimeyi asmamal ve giris, olgu sunumu, tartisma ve 20'yi asmayan
kaynaklardan olusmalidir.

Derleme

Dergi sadece davetli derleme yayinlar. Bir bilgi ya da konunun klinikte kullaniimasi
icin vardigi son diizeyi anlatan, tartisan, degerlendiren ve gelecekte yapilacak
olan calismalara yon veren bir formatta hazirlanmalidir ve giincel bir konuyu,
bagimsiz, hicbir farkh goriisii 6ne cikarmadan derinlemesine incelemelidir. Yazinin
ilk sayfasinda Tiirkge ve Ingilizce baslk, yapilandinimamis 6z, anahtar kelimeler
bulunmalidir. Konuda gecen her alintinin kaynagr mutlak gosterilmeli ve 100U
ge¢cmemelidir. Ana metin 5000 kelimeyi asmamaldir.

Kaynaklar

Yazarlar kaynaklarin gercekliginden ve metin icindeki dogru kullanimindan
sorumludur. Tlim kaynaklar asagidaki kurallara gore diizenlenmelidir:

Metin icinde: Kullanilan kaynaklar, ilgili climlenin sonunda noktadan 6nce
parantez icinde belirtilmelidir. Eger, kullanilan kaynagin yazar/yazarlari ciimle
basinda belirtiliyorsa, kaynak isimden hemen sonra gelecek sekilde parantez icinde
yazilmahdir. Tirkce kaynak var ise, belirtilmesine 6zen gosterilmelidir.

Kaynaklar ~ bdéliimiinde: Kaynaklar metin icerisinde gecis sirasina gore
numaralandinimalidir. Ucten fazla yazar ismi oldugu durumlarda, i¢ yazardan
sonra Tiirkce yayinlarda "ve ark.", yabanci dildeki yayinlarda “et al." kullaniimalidir.
Dergilerin isimleri Index Medicus'ta kullanilan stillere gére kisaltiimalidir.

Kaynak yazimi igin ornekler

Dergi: Vargiin R, Ozkan-Ulu H. Nérolojik problemli cocuklarda beslenme problemleri
ve tedavisi. J Ankara Univ Fac Med. 2004;4:181-185.

Kitap: Cakmak M. Ortopedik muayene. 2nd ed. Istanbul: Nobel Tip Kitapevleri; 1991.

Editorlii kitap: Kurt N, editor. Yetiskinlerde ve Cocuklarda Ameliyat Oncesi
Degerlendirme. Istanbul: Nobel Tip Kitapevleri; 2002.

Kitap icinden bir béliim: Rowe JS. Liver. In: Skandalakis JE, Gray SW, Rowe JS,
editorler. Anatomical Complications in General Surgery. 1st ed. New York: McGraw-
Hill Book Co.; 1986. s. 103-124.
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Bilimsel toplantida yapilan sunumlar: Seyhan F. Kalca ekleminde ylzey degistirme
artroplastisinin (Wagner protezi) gec sonuclari. In: Ege R, editor. X. Milli Ttirk
Ortopedi ve Travmatoloji Kongre Kitabi; 17-20 Mayis, 1987; Mersin, Tlrkiye. Ankara:
Emel; 1989. s. 494-6 (Yayinlanmamis toplanti sunumlarinin kaynak gosterilmemesi
gerekir)

Bilgisayar programlari: StatView SE+Graphics [computer program]. Version 1.03.
Berkeley: Abacus Concepts Inc.; 1988.

Sekil ve Tablolar

Tiim gorsel materyaller (resim, grafik ve c¢izilmis sekiller) “Sekil” olarak
adlandirilmalidir. Kullanilan tiim sekillere metnin icinde atif yapiimahdir. Tim
sekillerin altyazilari ayn bir sayfada metne eklenmeliler. Her sekil ayri bir dosya
olarak ve “jpeg" formatinda yuiklenmelidir. Tiim sekiller miimkiin olan en yiiksek
kalitede ve ¢oziiniirliikleri en az 300 dpi olmalidir. Tim sekiller orijinal olmalidir.
Daha &nce baska kaynaklarda yayinlanan sekiller, sahibinin yazili izni ile birlikte
ylklenmelidir. Gerekli izinler makale basvuru isleminden &nce yazarlar tarafindan
alinmalidir. Hastanin kimliginin anlasilabilecegi resimlerde, hastanin ya da kanuni
temsilcisinin imzah onayi gdnderilen yaziya eklenmeli; aksi halde séz konusu kisi
ya da kisilerin isimleri ya da gozleri bantla kapatilmalidir. Mikroskobik resimlerde
biyiitme orani ve kullanilan boyama teknigi belirtilmelidir.

Tablolar yazinin sonuna eklenebilir veya bitiinleyici dosya olarak gonderilebilir. Ana
metne eklenen tablolarin herbiri ayri sayfaya yerlestirmeli ve aciklayici basliklari
tablonun (stiinde bulunmalidir. Tablolar her biri ayri dosya olarak yiiklendiyse,
basliklari ana metinde ayri bir sayfada belirtilmelidir.

Bilgilendirerek Onay Alma ve Etik Kurallar

insanlar Gizerinde yapilan deneysel calismalarin sonuclarini bildiren yazilarda, bu
calismanin yapildigi goniillii ya da hastalara uygulanacak prosediir(lerin) ozelligi
timiiyle anlatildiktan sonra, kendilerinin bilgilendirilip onaylarinin alindigini
gosterir bir climle bulunmalidir. Yazarlar, bu tiir bir calisma s6zkonusu oldugunda,
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Uyku Siiresinin Tip Fakiiltesi Ogrencilerinin Calisma Bellegi ve
Sozel Akicilik Islevlerine Olan Etkisi

Effect of Sleep Duration on Working Memory and Verbal Fluency Functions of Medical
Faculty Students

©® Emel Giines?, ® Sertag Ustiinl, ® Evrim Gokge2, ® Firat Akatl, ® Esra Armagan3, ® Hiiseyin Emre Giindogdus3,
©® Kasim Kiirgat Batag3, ® Nilay Ekicioglu3, ® Sena Nur Akkug3, ® Yagmur Cil3

1Ankara Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara, Tiirkiye

2Ankara Sehir Hastanesi, Fizik Tedavi ve Rehabilitasyon Hastanesi, Sporcu Rehabilitasyonu Laboratuvari, Ankara, Tiirkiye
3Ankara Universitesi Tip Fakiiltesi, Tip Doktorlugu Programi, Ankara, Tiirkiye

Amac: Yeterli ve kaliteli bir uyku genc yetiskinlerin zihinsel fonksiyonlarinda biylik dneme sahiptir. Normal fizyolojik uyku i¢in 7-8 saatlik stirenin
yeterli oldugu kabul edilmektedir. Uyku bozukluklari gesitli bilissel problemlere ve akademik performansta zayiflamaya yol acmaktadir. Calismamizda
tip fakdiltesi 6grencilerinde, uyku siirelerindeki farkliliklarin bilissel islevierden &zellikle calisma bellegi ve sozel beceriler lizerindeki etkisi incelenmistir.

Gereg ve Yontem: Katilimailar, tip fakiltesi 6grencilerinden sag eli baskin (el tercihi puani 13 ve 17 arasinda olan) 6grenciler arasindan, gonalltiliik
esasina gore secildi (n=50; 27 kadin, 23 erkek).

Uygulanan c¢evrimici anket sonrasinda katilimeilar uyku siirelerine gore ¢ gruba ayrildilar:

1. Az uyuyanlar (AU) (<6 saat) (n=10)

2. Normal uyuyanlar (NU) (7-8 saat) (n=28)

3. Fazla uyuyanlar (FU) (=9 saat) (n=12).

Katiimcilara Modifiye Corsi Kiip Tiklatma (CKT) testi ve S6zel Akicilik testi (SAT) uygulamasi yapildi.

Bulgular: AU grubunda hem sag el hem de sol elde CKT verilerinin NU grubuna gére anlamli diizeyde azaldigi gozlendi. NU ve FU gruplari arasinda
ise anlamli fark bulunmadi. SAT verilerinde tlim parametrelerde gruplar arasinda anlamli fark bulunmadi.

Sonug: Uyku siiresinin azalmasi ¢alisma bellegi performansini literatiirle uyumlu olarak azaltmistir. Sonuclarimiz yeterli siirede uyuyamayan
bireylerde calisma belleginde meydana gelebilecek bozulmalarin altini ¢izmektedir. Sozel akiciligin ise genc tip fakiiltesi 6grencilerinde uyku
stiresinden etkilenmedigine isaret etmektedir. Caismanin farkli yas, egitim diizeyi vb. 6zelliklere sahip gruplarda uykunun calisma bellegine, 6grenme
slireclerine ve benzeri baska bilissel fonksiyonlara olan etkisini de dlcebilen testlerle genisletilerek incelenmesi yararli olacaktir.

Anahtar Kelimeler: Uyku, Calisma Bellegi, Sozel Akicilik, Tip Ogrencileri

Abstract

Objectives: Adequacy and quality of sleep have great importance in the mental functions of young adults. It is accepted that 7-8 hours is sufficient
for normal physiological sleep. Sleep disorders lead to various cognitive problems and weakening in academic performance. In our study, the effects
of differences in sleep duration on cognitive functions, especially on working memory and verbal skills, were investigated in medical school students.

Materials and Methods: Participants were selected on a voluntary basis (n=50; 27 females, 23 males) among right-handed medical school students
(with a hand preference score between 13 and 17).
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Giines ve ark. Tip Ogrencilerinde Uyku ve Bilissel islevler

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):479-485

After the online questionnaire was applied, the participants were divided into three groups according to their sleep duration:

1. Low sleepers (LS) (<6 hours) (n=10)
2. Normal sleepers (NS) (7-8 hours) (n=28)

3. Excessive sleepers (ES) (=9 hours) (n=12).

The Modified Corsi Block Tapping (CBT) test and Verbal Fluency test (VFT) were administered to the participants.

Results: It was observed that CBT data in both the right and left handed participants were significantly decreased in the LS group compared to
the NS group. There was no significant difference between the NS and ES groups. No significant difference was found between the groups in all

parameters in the VFT data.

Conclusion: Decreased sleep duration decreased working memory performance in line with the literature. Our results underline the impairments
that may occur in working memory in individuals who cannot sleep for a sufficient amount of time. It indicates that verbal fluency is not affected
by sleep duration in young medical faculty students. It would be beneficial to examine the study by expanding it with tests that can measure the
effect of sleep on working memory, learning processes and other similar cognitive functions in groups with characteristics such as different ages

and education levels.

Key Words: Sleep, Working Memory, Verbal Fluency, Medical Students

Yeterli ve kaliteli bir uykunun genc yetiskinlerin saglikli
yasami icin blylik 6neme sahip oldugu bilinmektedir. Literatiirde
uyku suresinin normal fizyolojik kosullarda en az 7 saat oldugu
bildirilmistir (1,2). Son yillarda, cep telefonu ve sosyal medya
kullaniminda goriilen artisla birlikte diinya genelinde ortalama
uyku siiresi ve kalitesinin dramatik bir bicimde azaldigi ortaya
konulmustur  (3,4). Uyku ahskanliklarindaki  bozulmanin
cesitli fizyolojik ve bilissel problemleri beraberinde getirdigi
bilinmektedir (5).

Universite egitimine baslayan, genclerin aileden bagimsiz
hale geldikleri ve uyku diizenlerinin bu degisimden olumsuz
etkilendigi diisiiniilmektedir. Ders yiikleri gdrece daha fazla olan
tip fakiiltesi 6grencilerinin bu slirecten daha fazla etkilenmeleri
olasidir. Literatiirde tip fakiiltesinde okuyan 6grencilerin yiizde
60'Inin hayat kalitelerini olumsuz etkileyecek seviyede uyku
bozukluklarina sahip oldugu ve bu bulgularin diger fakiltelerde
okuyan dogrencilere kiyasla anlamli derecede ylksek oldugu
gosterilmistir (6). Tirkiye'de tip fakiltesi 6§rencilerinin uyku
aliskanhiklarini inceleyen calismalarda 6grencilerin énemli bir
kisminda uyku siiresi ve kalitesinin yetersiz oldugu; cogunun
dinlenmis uyanmadigi ve giin icinde uykululuk hali yasadiklari
gosterilmistir (7-10).

Farkli egitim seviyelerinde tlim 6grencilerde uyku siresi ve
kalitesinde azalma olmasi 6grenme kapasitesinde dismeye ve
dolayisiyla akademik performansta zayiflamaya yol acmaktadir
(11). Literatiirde yetersiz uykunun calisma bellegi islevlerini
zayiflatarak akademik basariyr azaltabilecegine dair gorusler
yer almaktadir. Calisma bellegi enformasyonu gegici olarak
depolayan ve depolarken islenmesine olanak veren bir sistem
olarak tanimlanmaktadir. Calisma bellegi bircok yiksek bilissel
islev icin kritik 6neme sahiptir (12). Calisma bellegi uzay algisi ile
iliskili gorsel enformasyonu saklayan ve isleyen bir alt birim ve
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isitsel enformasyonu saklayan ve isleyen fonolojik devre isimli
bir birimden olusmaktadir. Ek olarak, epizodik tampon alt birimi
bu iki alt birimden aldigi ¢esitli bilgilerin entegrasyonunda gorev
alirken merkezi yuritiict birimi ise tim bu bilissel stireclerin
koordinesinden sorumludur (13). Calisma bellegi bilginin uzun
stireli bellege aktarilmasinda, dolayisiyla 6grenme siirecleri ve
akademik basarida kritik rol oynamaktadir (14). Mehta ve ark.
(15) 6grencilerin calisma bellegi skorlari ile akademik basari
skorlarini birlikte degerlendirmis ve calisma belleginin akademik
performansla anlamli  derecede iliskili oldugunu ortaya
koymustur.

Sonug olarak, yetersiz uykunun calisma bellegini olumsuz
etkiledigi ve akademik basariyr dusiirdigu anlasiimaktadir.
Literatiirde bu konuda yapilan calismalarda celiskili sonuglar
elde edilmistir. Mehta ve ark. (15) uyku siiresi ve calisma bellegi
skorlari arasinda anlamli bir iliski bulamazken; Richards ve ark.
(16) dustk kaliteli uykunun calisma bellegi Gzerine olumsuz
etkisi oldugunu ileri stirmistiir.

Sunulan calismada, saghkli genc¢ eriskin tip fakiltesi
ogrencilerinden olusan katimei grubunda, uyku aliskanhklarinin
calisma bellegi (izerindeki etkisinin gorsel-uzaysal bir gorev
kullanarak incelenmesi amaclanmistir.

Gerec ve Yontem

1. Katiimcilarin Belirlenmesi ve Etik Yaklasim

Katilimeilar, Ankara'da bulunan dort farkli Gniversitede
(Ankara Universitesi, Hacettepe Universitesi, Gazi Universitesi
ve Ankara Yildinm Beyazit Universitesi Tip Fakiiltesi) egitimini
strdliren tip fakiltesi 6grencileri arasindan gonillilik esasina
gore, yazili onamlari alinarak secilmistir (n=50; 27 kadin, 23
erkek). Katilimeilar ile ilgili tanimlayici veriler Tablo 1'de yer
almaktadir.
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Calismanin tasarimi, katiimcilara yaklasim, elde edilen
verilerin analizi Helsinki Bildirgesi'nde belirlenen ilkelere uygun
olarak vyuritilmastir (17). Calisma Ankara Universitesi Tip
Fakdltesi ﬁgrenci Arastirmalar Etik Kurulu (karar no: 9595,
tarih: 29.01.2019) tarafindan incelenerek onaylanmistir.

Calismaya dahil edilmeden 6nce katilimeilara Genel Katilimcl
Anketi ve El Tercihi Anketi (18) cevrimici olarak uygulanmistir.
Genel Katilimer Anketi sosyodemografik verilerin yani sira
kisilerin uyku aliskanligini da sorgulamaktadir. Herhangi bir
norolojik veya psikiyatrik hastaligi bulunmayan ve sag eli baskin
(el tercihi puani 13-17 arasinda olan) bireyler calismaya dahil
edilmislerdir. Kriterleri karsilayan katimeilar Ankara Universitesi
Tip Fakiiltesi Fizyoloji Anabilim Dali'nda bulunan Noérofizyoloji
Laboratuvari'na davet edildiler.

Katimcilardan deneye gelmeden bir gece ©nce uyku
diizenlerini degistirmemeleri (her zaman uyuduklar gibi
uyumalari), alkol veya néropsikolojik fonksiyonlari degistiren
herhangi bagka bir ila¢ almamalar istenmistir. Katihmcilar
deneye 6gleden 6nce (09:00-13:00 arasinda) ve tok olarak dahil
edilmislerdir.

Literatlirde normal uyku siresi ile ilgili elde edilen veriler goz
oniine alinarak (1,2) deneye katilan katihmcilar uyku siirelerine
gore {ic gruba ayrildilar:

1. Az uyuyanlar (AU) (<6 saat) (n=10)
2. Normal uyuyanlar (NU) (7-8 saat) (n=28)
3. Fazla uyuyanlar (FU) (29 saat) (n=12).

Katilmcilara uzaysal islevlerde baskin oldugu kabul edilen sag
hemisfere yonelik bir bilissel test olan ve gorsel-uzaysal calisma
bellegi islevini 6lctiigi bilinen Modifiye Corsi Kiip Tiklatma (CKT)
testi ve sol hemisferin baskin rol aldigi sozel islevleri 6lcmeye
yonelik Sozel Akicilik testi (SAT) uygulamasi yapildi. Testlerin
uygulanma sirasi katilimcilar arasinda randomize edildi.

2. Noropsikolojik Testler

2.1. Modifiye Corsi Kiip Tiklatma Testi

CKT (19), MatLab programinda (Matlab R2017a, Mathworks,
Sherborn, MA, ABD) Psychtoolbox-3 programi araciligiyla
uygulandi. Katilimeilarin uygulamayi 6grendiginden emin olmak
adina asil teste baslamadan dnce puanlanmayan bir deneme
testi uygulandi. Testte 5x5'lik bir matris diizlemi icinde belli

Tablo 1: Katilimeilara ait tanimlayici veriler ( + SS)

Az uyuyanlar Normal uyuyanlar Fazla uyuyanlar

Yas (y1l) 20,1141,06  20,18+1,31 20,50+0,80
Cinsiyet

Erkek (n) 3 1 9

Kadin (n) 7 17 3

Uyku saati  5,75+0,63 7,52+0,48 8,96+0,26

SS: Standart sapma

sayida sari kipler belirip, kisa bir siire sonra kaybolmaktadir
(Sekil 1).

Katihmcidan bilgisayar faresini kullanarak ekranda gorduigu
kiipleri hatirladigr yerlerine yerlestirmesi ve daha sonra "TAMAM"
butonuna tiklamasi istendi. Asil testte ¢ kiiple baslayip dokuz
kiipe kadar ilerlenen testte toplam 17 farkli konfiglirasyon
uygulandi. Test, sag ve sol elle tekrarlanacak sekilde iki farkli set
seklinde tasarlanmis olup uygulamada baslangic eli siralamasi
katihmcilar arasinda dengelendi. Test sonucunda her iki elle ayri
ayri dogru yerlestirdigi kiiplerin toplam sayisi hesaplanarak test
skoru elde edildi.

2.2. Sozel Akicilik Testi

SAT sozel becerilerin yani sira vyuritiict islevleri de
degerlendirmeyi amaclayan bir yontemdir. Verilen gorevin
kuralina uygun bicimde uzun bellek aracihgiyla kelime segilirken,
kurali stirekli hatirlayarak kelime tretmek, bu sirada kural disi
kelimeleri sdylememek kisinin ¢alisma bellegi, dikkat, inhibisyon
gibi vyuriticl islevlerini de kullanmasini gerektirmektedir.
Calisma bellegi sayesinde verilen harf veya kategorinin
hatirlanip, uzun siireli bellekten cekilen buna dahil olacak
kelimeler, sdylenen kelimelerin hatirlanmasi saglanir. Séylenen
kelimelerin tekrarlanmamasi ve kurala uymayan kelimelerin
soylenmemesi inhibisyon becerisine, verilen kurallar arasi gecis
yapmak ise zihinsel esneklige baghdir (20).

SAT katilimcilarin verilen kurala uyacak sekilde bir dakika
icinde olabildigince fazla kelime siralamasi istenen sozel
islevleri degerlendiren bilissel bir testtir. Harf akiciligi (fonemik)
ve kategorik akicilik (semantik) olmak tizere iki farkli bileseni
kullanilir. Belirlenen siire icerisinde verilen harf ya da kategoriye
giren kelimeleri siralamasi istenir. Siire sonunda arastirmaci
toplam kelime sayisini ve hata sayisini kaydeder.

Sekil 1: Katimcilara uygulanan Modifiye Corsi Kiip Tiklatma testinin
ekranda goriiniist

481



Giines ve ark. Tip Ogrencilerinde Uyku ve Bilissel islevler

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):479-485

Calismamizda fonemik akicilik icin sirayla K, A ve S harfleri
ayri ayri olarak degerlendirildi. Semantik akicilik icinse markette
bulunan malzemeler kategorisi kullanildi. Her biri icin 1 dakika
icerisinde bu harflerle baglayan nesne ve kavramlari siralamalari
istendi. Tim kelimeler kaydedilerek toplam dogru kelime sayisi
ve hatali kelimeler sayilarak not edildi.

istatistiksel Analiz

istatistiksel analizler GraphPad Prism (GraphPad Prism
for Windows v5 2007) yazilimi kullanilarak yapilmistir. Tim
parametreler icin veri setlerine Shapiro-Wilk testi uygulanarak
verilerin normal dagilm gosterip gostermedigi tespit edilmis,
elde edilen sonuclar 1siginda parametrik test varsayimlarinin
saglandigi kanaati olustugu icin coklu karsilastirmalarda one-
way ANOVA testi tercih edilmistir. Post-hoc analizler icin Tukey
testi kullanmimistir. Cinsiyet ile ilgili karsilastirmalar Student's
t-test kullanilarak yapilmistir. Veriler ortalama (X) + standart
sapma (SS) olarak sunulmustur. P<0,05 diizeyi istatistiksel olarak
anlamh kabul edilmistir.

Bulgular

Tablo 1'de uyku surelerine gore U¢ gruba ayrilan katihmcilar
icin 6rneklem biiylikligi, yas ve cinsiyet degerleri gorilmektedir.
Bu veriler analiz edildiginde gruplarda yer alan katimcilarin
yas ortalamalari arasinda farkhlik olmadigi bulunmustur
(F(Z47}=0,4896; p=0,6160). Ayni sekilde, uyku saatleri arasinda

da cinsiyete bagh bir istatistiksel fark bulunmamistir (t=1,420;
df=48; p=0,1620).

1. Modifiye Corsi Kiip Tiklatma Testi

CKT ile ilgili sonuglar Sekil 2'de verilmistir.

Veriler incelendiginde hem sol el hem de sag el ile yapilan
CKT'de istatistiksel olarak anlaml fark gozlendi (sirasiyla
F(2’43)=5.692; p=0,0064 ve F[2’44)=3.964; p=0,0261). Sol el verileri
icin AU grubun hem NU (p=0,0056) hem de FU (p=0,0326)
grubuna gore anlamli diizeyde dusiik CKT skorlarina sahipti. NU
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ve FU gruplari arasinda herhangi bir fark bulunamadi (p=0,9667).
Sag el verilerinde benzer bir egilim gorilmekle birlikte, AU ile
NU arasinda anlamli bir fark gostermekle (p=0,0210) birlikte AU
ile FU arasindaki fark anlamsizdi (p=0,0834). NU ve FU gruplari
arasinda ise tipki sol el verileri gibi anlamli bir farka rastlanmadi
(p=0,9361). iki cinsiyet arasinda testin skorlari acisindan bir
farkhilik bulunmadi (Sol: t=0,9873; df=44; p=0,3289 Sag:
t=1,884; df=45 p=0,0660).

2. Sozel Akicilik Testi
SAT ile ilgili veriler Tablo 2'de verilmistir.

Sunulan calismada tip fakiiltesi &grencilerinde uyku
stiresinin calisma bellegi ve sozel akiciliga etkisi davranissal
deneyler ile degerlendirilmistir. Uyku slresinin azalmasi bilissel
performansi azaltmis ve bu azalma calisma bellegini 6lgcen bir
test olan CKT sonuglarina yansimistir. Katimeilar testi sol ve sag
elle yanit vermeleri gerekecek sekilde iki kere tekrarlamistir. iki
durumda da az uyuyan grubun skorlari normal uyuyan grubun
skorlarina gore anlamli dlctide diistik bulunmustur. Yanitlarin
sol el ile verildigi durumda buna ek olarak az uyuyan ve fazla
uyuyan gruplar arasinda da anlamli fark mevcuttur. Calisma
belleginin uyku siiresinden olumsuz etkilenmesi bulgusu
literatlirle uyumluluk gostermektedir. Lo ve ark. (21) normal
uyuma ahskanligina sahip okul 6grencilerinden olusan grupta
uyku siiresini bir hafta boyunca 5 saatle sinirlandirarak bilissel
performansi degerlendirmislerdir. Arastirmacilar uyku siiresi
kisitlanan grupta calisma belledi skorlarinin anlamli derecede
azaldigini bildirmislerdir (21). Stefansdottir ve ark. (22) bir
gece once az uyuyan katilimcilarda calisma bellegi skorlarinin
diisik oldugunu gostermis ve akut uyku azliginin ¢alisma bellegi
gorevinde, ozellikle bellek yikii artirildiginda alinan skorlari
olumsuz etkiledigini ileri stirmiislerdir. Ek olarak, az uyuyan (<7
saat) katilimeilarin reaksiyon zamanlarinin normal uyuyanlara
gore yiiksek oldugu gosterilmistir (22). Uykunun sadece siiresi
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Sekil 2: Modifiye Corsi Kiip Tiklatma testi sonuclari. (A) Sol el kullanilarak elde edilen sonuglar. (B) Sag el kullanilarak elde edilen sonuglar
CKT: Corsi Kiip Tiklatma testi, AU: Az uyuyanlar, NU: Normal uyuyanlar, FU: Fazla uyuyanlar, (x + SS) (*: p<0,05 vs. AU)

482



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):479-485

Giines ve ark. Tip Ogrencilerinde Uyku ve Bilissel islevier

degil niteligi de bilissel performans lizerinde etkilidir. Xie ve ark.
(23) distik uyku kalitesinin calisma bellegi kapasitesini anlamli
oOlctide azaldigini gostermislerdir.

Gorsel-uzaysal islevlerin kortikal asimetrisi g6z 0©niine
alindi§inda, gorsel-uzaysal bir test olan CKT'nin yanit vermek
icin kullanilan elden etkilenmesi beklenir. El hareketlerinin
kontralateral hemisfer tarafindan kontrol edildigi, burada daha
belirgin aktivasyona yol actidi bilinmektedir (24). Buradan
hareketle, katilimcilarin sol elle yanit verdigi durumda, 6zellikle
uzaysal islemler acisindan 6zellesmis olan sag hemisfer aktive
olacagindan daha vyiksek skor elde etmeleri beklenen bir
bulgudur. Yanitlarin sol el ile verildigi durumda az uyuyan grup,
normal ve fazla uyuyan gruba kiyasla anlamli dlctide dustik
skorlar elde ederken; sag elin kullanildigi durumlarda az ve fazla
uyuyanlar arasinda bir fark bulunmamasi yine kortikal asimetri
ile aciklanabilir. Sag el ile yanit verilen, dolayisiyla sol hemisferin
aktive oldugu durumda basarinin 3 grupta da disik olmasi,
az uyuyan ve fazla uyuyan gruplar arasindaki farkin ortaya
ctkamamasina yol agmis olabilir.

Arastirmamizda Mehta ve arkinin (15) calismasinda
bulduklarina benzer sekilde uyku siiresinin calisma bellegine
olan etkisi acisindan iki cinsiyet arasinda fark olmadigi gortildu.
Kadinlarin uyku bozukluklarina daha fazla meyilli olusunun
depresyon ve anksiyete icin de daha vyilksek risk tasiyor
olmalari ile iliskilendirilmistir (25). Calismamizda depresyon ve
anksiyetenin dislama kriterleri arasinda yer almasi sebebiyle
bu tiirden olasi etkinin olasiligi bastan azaltiimistir. Calisma
bellegine yansimasi acisindan uykunun cinsiyet tzerindeki
etkilerine dair arastirmalarin kisith ve bulgularin celiskili
olmasina dikkat ¢eken Souza Medeiros ve ark!nin (26) giincel
bir calismasinda uyku siresi disinda uykunun niteligine de dair
yaptiklari detayh incelemede uyku bozukluklarinin iki cinsiyette
farkh bilissel etkiler ortaya cikarabilecegine dikkat cekilmektedir.
Ornegin uyku diizeninde ve uyku siiresinin verimliligi gibi
parametrelerin sadece erkeklerde gorsel uzaysal calisma
bellegini olumsuz etkiledigini bildirmektedirler (26). Uyku
sorunlarindan kaynakli bilissel degisikliklerin cinsiyetten nasil

Tablo 2: Sozel akicilik testi verileri

AU
: Dogru 11,90+2,77
K harfi
Yanlis 0,70+0,82
) Dogru 8,40+2,41
A harfi
Yanlis 0,80+1,55
) Dogru 10,40+3,92
S harfi
Yanlis 0,90+1,60
. Dogru 20,00+9,25
Market kategorisi
Yanlis 0,11+0,33

etkilendigini daha net ortaya koymak icin ileri arastirmalarla
uyku ile iliskili daha genis veri seti iceren deney dizaynlarina
ihtiya¢c vardir. Corsi Kiip Tiklama gorevi, calisma belleginin
gorsel-uzaysal bilesenini dlcer. Literatirde uykunun etkisini
bilissel parametreler tizerindeki etkisini incelemek icin genellikle
gorsel-uzaysal gorevler kullaniimakla birlikte bazi calismalarda
calisma belleginin gorsel-uzaysal ve fonolojik devre bilesenleri
birlikte incelenmistir.

Del Angel ve ark. (27) uyku azligimin calisma bellegi
tizerindeki etkisini hem gorsel hem isitsel (fonolojik) testler ile
Olcmisler ve calisma belleginin iki bileseninde de uyku eksikligi
ile orantili performans duistikligu gostermislerdir. Gorsel gdrevde
daha belirgin gozlenen performans diisusii arastirmacilara uyku
eksikliginin calisma belleginin gdrsel-uzaysal bilesenine daha
glcli bir etkisi oldugunu distindirmustir (27). Buna paralel
olarak Steenari ve ark. (28) uyku siiresinde ve kalitesinde
azalmanin hem gorsel hem isitsel calisma bellegini olumsuz
etkiledigi gosterilmislerdir.

Calismamizda, fazla uyuyan grupta normal uyuyan
gruba kiyasla, calisma bellegi performansinda bir degdisim
gozlenmemistir. Literatiirde uyku siiresi artiginin ¢calisma bellegi
lizerine etkisini arastiran ¢alismalarda normale gore fazla uyuyan
kisilerde bilissel performansin degismedigi bildirilmektedir
(16,29). Richards ve ark. (16) uykunun bilissel performansa olan
etkisini 512.823 kisiye cevrimici yollarla ulastiklar genis kapsamli
bir calisma ile incelemislerdir. Arastirmacilar, calisma bellegi de
dahil olmak lzere tlim bilissel test skorlarinin 7 saat uyuyanlarda
en ylksek oldugunu bildirmisler, en yiiksek bilissel performans
icin 7 saatlik uyku siiresinin ideal oldugunu vurgulamislardir
(16). Verilerimiz bu yonyle literatiir ile uyumludur.

Calisma belleginin beyinde temel olarak frontoparyetal
devrelerde temsil edildigi bilinmektedir (30). Uyku eksikliginin
noral temellerini arastiran ndrogoriintiileme calismalarinda
frontal bdlgelerde uyku eksikligine bagl aktivite azalmasi
gosterilmistir. ~ Frontal  bdlgelerin  etkinliginde  azalma,
calisma bellegi basta olmak lizere bu bdlgelerle iliskili bilissel
fonksiyonlarda bozulmaya neden olmaktadir (5). Chee ve ark. (31)

NU FU p-degeri
14,32+4,27 15,33+4,64 0,1462
1,11+1,62 0,75+0,87 0,6126
9,11+3,24 8,83+4,32 0,8499
1,21+1,95 1,09+1,64 0,8255
8,82+4,03 8,83+3,43 0,5214
1,57+2,22 1,.33+£1,44 0,6454
26,46+7,23 26,67+8,28 0,0910
0,43+0,79 0,83+0,94 0,1075

SAT verileri tim kategorilerde, hem dogru hem de yanlis cevap sayilari igin gruplar arasinda farksizdi (p>0,05)

AU: Az uyuyanlar, NU: Normal uyuyanlar, FU: Fazla uyuyanlar
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uzun siire (24 ve 35 saat) uykusuz kalan katihmeilar ile normal
uyuyan katihmcilarda calisma bellegi gorevi sirasinda islevsel
manyetik rezonans goriintileme kullanarak beyin islevlerini
degerlendirmislerdir. Normal uyuyan grupta, prefrontal ve
paryetal kortekslerde vyuksek aktivasyon gozlenirken, uyku
eksikligi gruplarinda ise, goreve bagh aktivasyonlarda azalma
gerceklesmistir (31).

SAT cesitli bilissel parametrelerin yani sira calisma bellegi
performansini da degerlendirmektedir. Calismamizda SAT'nin
hem fonemik hem de semantik bilesenleri acisindan gruplar
arasinda anlamh bir fark g6zlenmemistir. SAT skorlarinin genel
sozel beceriler ve inhibitdr yiritlicl islevierden etkilendigi
bilinmektedir (32). Ek olarak, sozel 1Q skorlari ile s6zel akicilik
arasinda (6zellikle harf akicihgi alt testlerinin) gicli bir
ilgilesim (korelasyon) oldugu bildirilmistir (33). Calismamiza
dahil edilen katilimcilarin yaslari gen¢ ve akademik acidan
Ustlin basarili populasyondan secilmis olmasi SAT'nin ayirt
etme giiclinde bir azalmaya neden olmus olabilir. Bu etkiye
“tavan etkisi" adi verilir. Ozellikle genc ve saglikl gruplarda
yapilan calismalarda katilimcilarin verilen gorevleri yaparken
zorlanmamalari, gorevlerin ayirt edici 6zelligini dustirmektedir.
Dolayisiyla elde edilen skorlar genc ve saghkh gruplarda uyku
stiresinden oldukca az etkilenmektedir. Orta ve ileri yasta ayirt
ediciliginin belirginlestigi varsayilmaktadir (22). Kronholm ve
ark!nin (1) 55 yas tizerindeki 2.232 katihimer ile yirttti§i genis
kapsamli arastirmada normale gore az veya ¢cok uyku stiresine
sahip katilimcilarin  SAT skorlari anlamli derecede dusiik
bulunmustur.

Calismada sozel akicilik skorlarinin anlamli olarak farkl
ctkmamis olmasi, bu testin katilimcilarin yas ve zihinsel
potansiyelleri gibi faktorlerden daha c¢ok etkilenen bir test
olmasiyla aciklanabilir. Arastirmamizda yer alan grubun
ozelliklerini tasiyan bireylerin uyku stresinin s6zel akiciliklarini
etkileyip etkilemedigini belirlemek icin farkli yas gruplarini
iceren daha genis bir tip 6grencisi ve hekim grubunda calismanin
tekrarlanmasinda yarar goriilmektedir.

Calismanin Kisithliklar

Uykunun cok faktorlii karmasik bir siire¢ oldugu goz niine
alindiginda, cahsmadaki incelemelerin uyku saati Uzerinden
yapilmasi c¢alismanin kisithliklarindan sayilabilir. Ek olarak,
calismadaki tiim katilimcilarin tip fakiiltesi 6grencisi olmasi,
farkli 6grenci gruplariyla bir karsilastirma icermemesi de
calismanin kisithhklarindan biridir. Calismanin farkh yas, egitim
diizeyi vb. 6zelliklere sahip gruplarda uykunun calisma bellegine,
ogrenme sireclerine ve benzeri baska bilissel fonksiyonlara olan
etkisini de dlcebilen testlerle genisletilerek incelenmesinin uyku
fizyolojisinin anlasiimasina énemli katkilar yapacagini ve yeni
calismalara oncii olacagr diistiniilmektedir.
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Uyku pek cok fizyolojik siire¢ icin oldugu gibi, bilissel
stireclerin etkin bir bicimde slrdirulebilmesinde kritik rol
oynamaktadir. Elde edilen bulgular yetersiz uyku slresinin
calisma bellegi lizerindeki olumsuz etkisini ortaya koymaktadir.
Calisma belleginin 6grenme siireclerindeki onemi gz oniine
alindiginda uyku stiresi ve kalitesinin akademik basarida kilit rol
oynadigi soylenebilir. Sonuglarimiz tip fakiiltesi 6grencileri gibi
akademik yogunluktan ve/veya herhangi baska bir nedenden
dolayl yeterli slirede ve kalitede uyuyamayan bireylerde
bilissel performansta meydana gelebilecek bozulmalarin altini
cizmektedir.
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Uciincii Basamakta Dermatoloji Konsiiltasyonu istenen Pediatrik
Yatan Hastalar: 614 Hastanin Retrospektif Degerlendirilmesi

Pediatric Inpatients Requesting Dermatology Consultation in a Tertiary Care Hospital:
Retrospective Analysis of 614 Patients

@ Ayse Oktem, @ Kiibra Ozogul, ® Gozde Laden Erkanoglu, ® Dilan Kizilirmak, ® Beliz Bayindir, ® Hatice Sanh

Ankara Universitesi Tip Fakiiltesi, Deri ve Ziihrevi Hastaliklari Anabilim Dali, Ankara, Tiirkiye

Amac: Bu calismanin amacy, liclincli basamak hastanede cocuk hastaliklari klinigine yatirilan hastalarin dermatoloji konsiiltasyon nedenlerinin
arastiriimasidir.

Gerec ve Yontem: Bu calismada Ocak 2014-Haziran 2020 tarihleri arasinda pediatri kliniklerinde yatarak dermatoloji konsiiltasyonu istenen 0-18
yas arasl 614 hasta analiz edildi. Hastalarin yaslari, cinsiyetleri, konsiiltasyon isteyen servisler, dermatolojik tanilar, taniya ulasmak icin gerekli olan
prosediir ve muayeneler, tedavi modaliteleri hastane veri tabanindan retrospektif olarak elde edildi. Veriler tanimlayici istatistikler kullanilarak analiz
edildi. Analiz i¢in IBM SPSS Statistics for Windows 22.0 (IBM Corp., Armonk, NY, ABD) kullanildi.

Bulgular: Hastaliklarin Uluslararasi Siniflamasi 11'e gore toplam 71 farkli dermatolojik tani koyuldu. Tani konmadan sadece tibbi tavsiye verilen
hastalar "dokiintii, tanimlanmamis" kategorisi altinda gruplandi ve bu kategori (%16,1) hasta ile lider kategori oldu. ikinci kategori (%8) hastada
‘ekzantemat6z ila¢ dokintiist', ardindan (%6,5) hastada "graft versus host hastaligi”, (%5) hastada "dermatit veya egzama, tanimlanmamis” idi.
Hastalarin coguna klinik bulgularla tani konuldu, (%717,7) hastaya deri biyopsisi uygulandi ve (%5,5) hastalardan bakteri veya mantar kiiltiirii istendi.
Ayrica (%15) hastalardan ileri islemler istendi. Hastalarin %47,9'una topikal tedavi, %9'una sistemik tedavi, %22'sine lokal ve sistemik tedavi birlikte,
(%1,5) eksizyon, kriyocerrahi ve elektrokoter tedavilerinden biri uygulanirken (%19,7) hastada hicbir tedavi uygulanmadi.

Sonuc: Calismamizda elde edilen sonuglar, farkl merkezlerde pediatrik hastalarin dermatoloji klinigine danisiima nedenlerinin farklilik gosterebildigini
ve kesitsel olarak liclincii basamak saglik merkezinde bu nedenlerin hangi hastaliklar oldugunu gdéstermistir.

Anahtar Kelimeler: Pediatrik, Yatan Hasta, Konsiiltasyon, Dermatoloji

Abstract

Objectives: The aim of the study was to investigate the reasons for the dermatology consult of patients who were hospitalized in a pediatric clinic
in a tertiary care hospital.

Materials and Methods: Analyzed in this study were 614 patients, aged 0-18 years, who were hospitalized in pediatrics clinics and requested
dermatology consultation, between January 2014 and June 2020. The ages, genders of the patients, services requesting consultation, dermatological
diagnoses, procedure and examinations required to reach the diagnosis, and treatment modality were obtained from the hospital database
retrospectively. Data were analyzed using the descriptive statistics. IBM SPSS Statistics for Windows 22.0 (IBM Corp., Armonk, NY, USA) was used
for the analysis.

Results: A total of 71 different dermatological diagnoses were observed according to the International Classification of Disease 11. The patients
who were given only medical advice without a diagnosis were grouped under the category of "rash, unspecified" and this was the leading category,
with (16.1%) patients. The second category was “exanthematous drug eruption” with (8%) patients, followed by “graft versus host disease” with
(6.5%) patients, “dermatitis or eczema, unspecified” with (5%) patients. Most of the patients were diagnosed with clinical findings, skin biopsy was
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implemented for (17.7%) patients and (5.5%) patients were asked for bacterial or fungus cultures. Moreover, (15%) patients were requested to have
further procedures. Topical treatment was applied to (47.9%) of the patients, systemic treatment to (9%), local and systemic treatment together to
(22%), one of excision, cryosurgery, and electrocautery to (1.5%), while no treatment was given to (19.7%).

Conclusion: The results obtained in the current study showed that the reasons for dermatology clinic consultations by pediatric patients in different
centers may vary and which diseases are these reasons in a tertiary health care center cross-sectionally.

Key Words: Pediatrics, Inpatient, Consultation, Dermatology

Dermatoloji  klinigi diger boltimler tarafindan sikhikla
konsiiltasyon istenen ve giinlik rutin pratiginin 6nemli bir
kisminda pediatrik hastalarin deri bulgularinin danisildigi bir
boliimdur. Pediatri kliniginde yatan hastalarin yatis sirasinda
halihazirda var olan ya da yatis esnasinda gelisen dermatolojik
yakinma ve bulgulari  hekimlerin siklikla dermatoloji
konsiiltasyonuna ihtiya¢c duymasina neden olmaktadir. Bu
calismada Ulc¢linci basamak saglik kurulusunda pediatri klinigine
yatirlarak takip edilen hastalarin dermatolojiye danisiima
nedenlerinin arastirilmasi amaclanmistir.

Gerec ve Yontem

Calismaya Ocak 2014-Haziran 2020 arasinda Ankara
Universitesi Tip Fakiiltesi Pediatri Klinikleri'nde yatirnlarak
tedavi edilen ve dermatoloji konsiiltasyonu istenen 0-18 yas
arasl 614 hasta dahil edilmistir. Hastalarin yaslar, cinsiyetleri,
konsiiltasyon isteyen servisler, hastalarin dermatolojik tanilari,
taniya ulasmak icin uygulanan islem ve istenen tetkikler, tani
sonrasi aldiklari tedaviler hastane veri tabanindan elde edilerek
retrospektif olarak kaydedilmistir. Hastalar yas gruplarina
gore yenidogan ve infant (0-1 yas), okul 6ncesi (2-5 yas),
okul ¢agi (6-11 yas) ve addlesan (12-18 yas) olarak dort gruba
ayrilmistir. Dermatolojik tanilari International Classification
of Disease 11'e (ICD-11) gdre kategorize edilmistir. Kesin tani
koyulamamis durumlar "ras, non-spesifik” bashgi altinda
toplanmistir.

istatistiksel Analiz

Veriler tanimlayici istatistiklerle analiz edilmistir. Analizlerin
gerceklestiriimesinde Statistical Package for Social Sciences
(SPSS, Versiyon 22.0, Chicago,IL) kullanilmistir. Calismaya
baslamadan ©nce Ankara Universitesi Tip Fakiiltesi insan
Arastirmalari Etik Kurulu'ndan etik onayr alinmistir (karar no:
110-637-20, tarih: 27.11.2020).

Bulgular

Pediatri klinigine vyatinlarak dermatoloji kliniginden
konstiltasyon istenen toplam 614 hastanin 318'i (%51,8) erkek,
296'si (%48,2) kiz cocuklardan olusmaktaydi (erkek:kadin
orani 1,07:1). Hastalarin %16,9'u (n=104) yenidogan ve infant

donemi, %20,7'si (n=127) okul dncesi, %30'u (n=184) okul
cagl, %32,4'U (n=199) addlesan yas grubu idi (Tablo 1). En
fazla konsiiltasyon isteyen bolim cocuk immiinoloji ve alerji
servisi, olup bunu cocuk hematoloji, cocuk nefroloji, cocuk
enfeksiyon hastaliklari, cocuk romatoloji ve ¢ocuk onkoloji
izlemekteydi (Tablo 2).

Alti yiz on dort hastaya ICD-11'e gore toplam 71 farkli
dermatolojik tani koyulmus, tani koyulmadan yalnizca dnerilerde
bulunulan hastalar "ras, non-spesifik" baslgi altinda toplanmisti
ve bu grup 99 (%16,1) hasta ile ilk sirayr olusturmakta idi.
ikinci sirada 49 (%8) ekzantematdz ilag eriipsiyonu, sonra
sirasi ile 40 (%6,5) graft versus host hastaligi (GVHD), 31 (%5)
dermatit/egzama, non-spesifik (alerjik kontakt dermatit, irritan
kontakt dermatit ve numuler dermatit tanilari da bu bashga

Tablo 1: Yas gruplarina gére dagihm

Yas grubu Hasta sayisi (n) (%)
Yenidogan ve infant (0-1 yas) 104 16,9
Okul dncesi (2-5 yas) 127 20,7
Okul ¢agi (6-11 yas) 184 30

Addlesan (12-18 yas) 199 32,4
Toplam 614 100

Tablo 2: Konsiiltasyon isteyen servislerinin dagilimi

Konsiiltasyon isteyen boliim Hasta sayisi (n) (%)

Cocuk immiinoloji ve Alerji 98 16
Cocuk Hematoloji 86 14
Cocuk Nefroloji 65 10,6
Cocuk Enfeksiyon Hastaliklari 64 10,4
Cocuk Romatoloji 62 10,1
Cocuk Onkoloji 60 9,8
Cocuk Gastroenteroloji 48 7.8
Cocuk Yogun Bakim Unitesi 35 57
Cocuk KiT Servisi 28 4,6
Yenidogan Yogun Bakim Unitesi 16 2,6
Cocuk Noroloji 14 23
Cocuk Endokrinoloji 13 2,1
Cocuk Kardiyoloji 13 2,1
Cocuk Goglis Hastaliklar n 1.8
Cocuk Metabolizma Hastahklar 1 0,2
Toplam 614 100

KIT: Kemik iligi transplantasyonu
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Tablo 3. Tiim konsiiltasyonlarda belirlenen deri hastaliklarinin
dagilimi

Dermatolojik hastalik Hasta sayisi (n) (%)

Ras, non-spesifik 99 16,1
Ekzantematoz ilag erlipsiyonu 49 8,0
GVHD 40 6,5
Dermatit/egzama, nonspesifik 31 50
Atopik dermatit 29 4,7
Deri kandidasi 29 4,7
Akne, non-spesifik 18 29
Ksrosis kutis veya asteatoz 18 29
Derinin travmatik lserasyonu 17 2,8
Bebek bezi dermatiti 13 2,1
Dermatofitoz 13 2,1
Behcet hastaligi 12 2,0
Verruka vulgaris 12 2,0
Tirnak bozukluklari 1 1,8
Oral aft veya afta benzeri lilserasyon 11 1,8
Seboreik dermatit n 1.8
Psoriasis il 1.8
ilaca bagli akne 10 16
Miliarya 10 1,6
Viral ekzantem 10 1.6
Kasinti 8 1.3
Stafilokokal haslanmis deri sendromu 7 1.1
DRESS 6 1,0
Belirtilmemis tipte iktiyozis 6 1.0
Bocek isirig 6 1.0
Follikiilit 6 1,0
Skabiyez 6 1.0
Alopesi areata 5 0,8
Epidermolizis biilloza 5 0,8
Neoplastik hemanjiyom 4 0,7
Herpes simpleks enfeksiyonu 4 0,7
inkontinensiya pigmenti 4 0,7
Langerhans hiicreli histiyositoz 4 0,7
Morfea 4 0,7
Eritema multiforme 4 0,7
Seliilit, tanimlanmamis 4 0,7
Vitiligo 3 0,5
Paronisi enfeksiyonu 3 0,5
Varisella 3 0,5
Pemfigus vulgaris 3 0,5
Mantar enfeksiyonu (derin) 3 0,5
Trombofilebit 3 0,5
Pannikiilit 3 0,5
Vaskiilit 3 0,5
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Tablo 3. Devami

Dermatolojik hastalik Hasta sayisi (n) (%)

Molluskum kontagiozum 3 0,5
Kutandz mastositoz 3 0,5
Urtiker 3 0,5
Kazanilmis melanositik nevis 3 0,5
Aplazi kutis 3 0,5
Telogen effluvium 3 0,5
Keylit 3 0,5
Dermatomiyozit 3 0,5
Liken planus 2 03
Kutanoz stria 2 0.3
Leishmania 2 03
Lineer iga biill6z dermatoz 2 0,3
Hidradenitis suppurativa 2 03
Pityriazis versikolor 2 0,3
Piyoderma gangrenozum 2 03
Pedikiiloz kapitis 1 0,2
Epidermodisplazi verrusiformis 1 0,2
Subakut kutandz lupus eritematozus 1 0,2
Sweet sendromu 1 0,2
Lenfomatoid graniilomatoz 1 0,2
Dermatitis herpetiformis 1 0,2
Kalsinoz kutis 1 0,2
Mukormikoz 1 0,2
Rozasea 1 0,2
Kutanoz tiiberkiiloz 1 0,2
Kutis marmoratus 1 0,2
Toplam 614 100

GVHD: Greft versus host hastalig, DRESS: Eozinofili ve sistemik semptomlarla ila¢
reaksiyonu

dahil edilmistir). Besinci sirada ise 29 (%4,7) hasta ile atopik
dermatit ve deri kandidasi yer almaktayd: (Tablo 3). En fazla
sayida konsiiltasyon isteyen boéliim olan cocuk immiinoloji ve
alerji boliiminin kendi icinde en sik aldigi tani yine hastalarin
geneli ile uyumlu olarak ras, non-spesifik iken ikinci sirada "deri
kandidasi” ve onu takiben GVHD tanilar gelmekte olup diger
boltimler tarafindan danisilan hastalarin aldiklari tanilar Tablo
4'te verilmistir.

Toplamda 397 (%64,7) hastaya klinik bulgular ile tani
koyulabilmisken, 109 (%17,7) hastada taniya ulasmak igin deri
biyopsisi yapilmis, 34 (%5,5) hastadan bakteri veya mantar
kiiltiiri istenmis, 92 (%15) hastadan ise laboratuvar tetkikleri,
gorlntiileme, paterji testi, skabiyez tarama, yama testi gibi ek
tetkikler istenmistir (Tablo 5).

Tim bu tetkik ve tani siireclerinin sonunda 294 (%47,9)
hastaya topikal tedavi verilmis, 135 (%22) hastaya topikal ve
sistemik tedavi birlikte verilmis, 121 (%19,7) hastada tedaviye
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gerek duyulmayip takip veya Gnerilerde bulunulmus, 55 (%9)
hastaya sistemik tedavi verilmis, 9 (%1,5) hastaya ise eksizyon,
kriyocerrahi ve koterizasyon islemlerinden biri uygulanmistir
(Tablo 6).

Tablo 4.1: Cocuk immiinoloji ve alerji boliimii
konsiiltasyonlarinda en sik saptanan ii¢ deri hastahg

Dermatolojik hastalik Hasta sayisi (n) (%)

Ras, non-spesifik 17 17,3
Deri kandidasi 10 10,2
GVHD 8 8,2

GVHD: Greft versus host hastaligi

Tablo 4.2: Cocuk hematoloji boliimii konsiiltasyonlarinda en sik
saptanan ii¢ deri hastahgi

Dermatolojik hastalik Hasta sayisi (n) (%)
GVHD 22 25,6
Ras, non-spesifik 15 17,4
Ekgan_tematoz ilag 1 12,8
erlipsiyonu

GVHD: Greft versus host hastaligi

Tablo 4.3: Cocuk nefroloji boliimii konsiiltasyonlarinda en sik
saptanan bes deri hastaligi

Dermatolojik hastalik Hasta sayisi (n) (%)

Ekzantematoz ilac erlipsiyonu 8 12,3
Akne, non-spesifik 6 9,2
Psoriasis 6 9,2
Atopik dermatit 6 9,2
Deri kandidasi 6 9,2

Tablo 5: Tani icin gerekli prosediirler, "diger" kategorisi
laboratuvar testleri, radyoloji, pater;ji testi, skabiyez taramasi,
yama testini icermektedir

Prosediir Hasta sayisi (n) (%)
Klinik tani 397 64,7
Deri biyopsisi 109 17,7
Diger 92 15
Kiiltiir (bakteri/mantar) 34 55
Toplam 614 100

Tablo 6: Deri hastaliklarina verilen tedaviler

Tedavi Hasta saysi (n) (%)
Topikal 294 47,9
Topikal + sistemik 135 22
Tedavi verilmeyen 121 19,7
Sistemik 55 9
Eksizyon, kriyocerrahi,

koterizasyon Y 15
Toplam 614 100

Bu calismada pediatrik yatan hastalar popllasyonundan
istenen dermatoloji konsiltasyonlarinin ne sikhkta oldugu, tani
cesitliliginin gozden gegirilmesi, ileri tetkik sikliginin arastirilmasi
amaclanmustir. Deri ile ilgili problemler, hastaneye yatis sirasinda
primer deri hastaligi olarak mevcut olabilir veya hastanede kalis
sirasinda dermatoloji konsiiltasyonu gerektirecek sekilde ortaya
cikabilir veya siddetlenebilir (1,2).

Bizim calismamizda daha dnceki calismalara benzer olarak
hafif bir erkek cinsiyet Gstiinltigi meveuttu (1-5). Bazi calismalar
en sik konsiiltasyon istenen yas grubunu infantil yas grubu
olarak belirlese de (1,2) bizim calismamizda Cruz-Manzano ve
ark’nin (4) calismasi ile benzer sekilde en ¢ok konsiilte edilen yas
grubu adolesanlar olarak saptandi.

En fazla sayida konsiiltasyon isteyen boélim daha onceki
benzer calismalarda genel pediatri servisi olarak saptanmakla
birlikte (1,2,4,5) bizim merkezimizde genel pediatri bolimi
yalnizca poliklinik hizmeti vermekte olup vyatakl servisi
bulunmamaktadir. Bizim calismamizda konsiltasyon isteyen
bolimlerin ilk sirasinda olan pediatrik immiinoloji ve alerji
boltimii referans merkez olmasindan dolayr hem hasta sayisi
hem de hasta cesitliligi fazla olan bir bollimdiir. Bu boltimin
takibinde olan immiin yetmezlik tanili ¢cocuklarin 6nemli bir
kisminda egzamatoz dermatitler, viral, bakteriyel veya fungal
deri enfeksiyonlar gibi deri bulgulari sik gorilmektedir. Bu
bollimden istenen konsiiltasyonlarda deri bulgularina cogunlukla
kesin tani konulamamakla birlikte, tani alan hastalarda en sik
derinin kandida enfeksiyonu ve GVHD tanilari koyulmustur.
immiin yetmezlik sebebiyle kemik iligi transplantasyonu (KiT)
yapilan hastalarin da cocuk immiinoloji ve alerji servisinde takip
ediliyor olmasi GVHD tanisinin sikhdginin beklenen bir sonug
oldugunu gostermektedir. ikinci siklikta konsiiltasyon istenen
boélim calismamizda cocuk hematoloji bélimi olup bu oran
Ulkemizde daha 6nce yapilmis baska bir calisma ile benzerdir
(1). Hematoloji servisinden istenen konsiiltasyonlarda GVHD'nin
ilk sirada yer almasi da beklenen bir sonuctur, ikinci sirada “ras,
non-spesifik” yer almakta olup bu grupta viral erlpsiyonlar, hafif
siddette ilag erlipsiyonlari veya ates ylksekligine bagh olabilecek
benzer dokiintliler 6n tanilarda bulunmakta ancak net ayrim
yapilmadigi icin bu baslik altinda toplanmaktadir. Ugiincii sirada
ise ekzantematdz ilac erlipsiyonu bulunmakta, bu durum ise
kemoterapdtikler veya profilaksi amaciyla verilen antimikrobiyal
tedavi ajanlarinin sik kullanimi ile iliskilendirilmektedir. Cocuk
nefroloji bollimiiniin kendi icinde aldigi tanilarda ilk sirada yine
“ras, non-spesifik”, onu takiben "akne, non-spesifik, psoriasis,
atopik dermatit, deri kandidas’" esit sayida goriilmektedir.
Buradaki tani cesitliligi, nefroloji hastalarinin spesifik bir
dermatolojik taniyla iliskilendirilmesinin dogru bir yaklasim
olmayacagini, bu hastalarda 6nceden de var olan dermatolojik
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hastaliklarin alevlenmesi dolayisiyla dermatoloji konsiiltasyonu
istendigini distindtirmustir.

Calismamizin genelinde en fazla koyulan dermatolojik tani
ekzantematoz ilag eriipsiyonu, sonra sirasi ile GVHD, dermatit/
egzama, non-spesifik, daha sonra ise atopik dermatit ve deri
kandidasi esit sayida yer almaktadir. Daha onceki calismalarin
cogunda atopik dermatit ve deri enfeksiyonlar ilk siralarda
yer almistir (1-5). Atopik dermatit cogunlukla yatis sirasinda
konsiiltasyon gerektirmeyen ayaktan takip edilebilecek hasta
grubunu olusturmaktadir, bazi durumlarda, ozellikle siddetli
oldugunda, kesin tani koyulmakta zorluklar yasanabilir ancak
calismamizda gorece diisik oranda olmasi bu hasta popilasyonu
ile karsilasan pediatri hekimlerinin atopik dermatiti tanima ve
yonetebilmede etkin olmalarindan kaynaklaniyor olabilir.

Hastalarin yarisindan fazlasinda ek bir prosediire gerek
duyulmadan klinik bulgulara dayanarak, hepsine net tani
koyulmasa da, tedavi verilmis veya onerilerde bulunulmustur.
Genellikle ilag erlipsiyonlarinin ve kutan6z GVHD'nin tanisi icin
deri biyopsisi gerekmistir.

Hastalarin yaklasik yarisina (%47,9) topikal tedavi verilmistir
ve bu poliklinik hastalarinin tedavisi ile benzer oranlardadir.
Onu takiben topikal ve sistemik tedavi birlikte verilmistir,
sistemik tedavilerin cogunu sistemik antifungal, antibiyotik
veya sistemik steroidler olusturmaktadir. Yiiz yirmi bir hastaya
(%19,7) herhangi bir tedavi verilmeyerek takip veya farkl bir
bollime konsiilte edilmesi Onerilmis, tetikleyicilerden kaginma,
islak pansuman, dizenli emolyen kullanimi gibi ek 6nerilerde
bulunulmustur.

Calismanin Kisithliklar

Hastalarin coguna net tani koyulmayip Onerilerde
bulunulmasi, bu hastalarin ¢cogunlukla ikinci bir degerlendirme
ile kontrol edilmesi gerekliligine sebep olmustur. Ancak bu
ikinci degerlendirme yapilana kadar hastalar genellikle taburcu
edilmis ve kontrol icin dermatoloji poliklinige basvurmus veya
sikayeti gerileyen hastalar tekrar danisiimamistir. Bu hastalarin
akibetinin belirsiz kalmis olmasi calismanin bir kisithiligr olarak
kabul edilebilir.

Calismamizda elde edilen sonuglar, farkli merkezlerde
pediatrik hastalarin dermatoloji klinigine danisiilma nedenlerinin
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farklihk gosterebildigini ve kesitsel olarak Ugclincli basamak
saglik merkezinde bu nedenlerin hangi hastaliklar oldugunu
gostermistir.
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Abstract

Amag: Serum kitotriozidaz (CHIT1), hava yolu ve akciger hastaliklari dahil olmak tizere enflamatuvar hastaliklarda kullanilan yeni bir biyobelirtectir.
Bugtine kadar, bronkopulmoner displazi (BPD) hastalarinda enflamasyonu belirlemek icin serum CHITT aktivitesini degerlendiren bir calisma yoktur.
Bu calismanin amaci, serum CHITT aktivitesinin BPD hastalarinda enflamasyonu belirlemede yararli bir belirtec olup olmadigini arastirmaktir.

Gerec¢ ve Yontem: Bu kesitsel calismada, BPD'li hastalarda (n=21) ve saglikli kontrollerde (n=19) demografik veriler ve serum CHIT1 aktivitesi
karsilastirildi. Tedaviye gére BPD hastalari inhale steroid tedavisi almayan (n=13) ve inhale steroid tedavisi alan (n=8) olmak tizere iki gruba ayrildi
ve yukarida belirtilen tiim veriler bu iki grup arasinda da karsilastirildi.

Bulgular: Laboratuvar parametrelerinin karsilastirilmasinda, saglikli grup ile BPD grubu arasinda C-reaktif protein (CRP), albtimin ve CRP/alblimin
orani (CAO) agisindan anlamli fark bulunmadi. BPD grubunda [16,4+13,0 nmol/mL/h] saglikli gruba [12,1+8,3 nmol/mL/h] g6re daha yiiksek CHIT1
aktivitesi saptanirken, bu fark istatistiksel olarak anlamli degildi (p=0,456). Ote yandan, inhale steroid icermeyen BPD hastalarinda CHIT aktivitesi
inhale steroid tedavisi alanlara gére anlamh olarak daha yiiksekti (p=0,025). Tim calisma popiilasyonunda yas ile serum CHIT1 (r=0,26, p=0,025)
arasinda pozitif bir korelasyon vardi. Ote yandan laboratuvar parametrelerinin korelasyon analizinde tiim calisma popiilasyonunda CHITT diizeyi ile
CRP, albiimin ve CAO arasinda anlamh bir iliski yoktu.

Sonugc: Bu ¢alisma, inhale steroid tedavisinin BPD'de serum CHITT aktivitesini azaltabilecegine dair bazi kanitlar saglasa da, daha fazla hasta iceren
ileri calismalara ihtiyac vardir.

Anahtar Kelimeler: Bronkopulmoner Displazi, Kitotriozidaz Aktivitesi, enflamasyon

Objectives: Serum chitotriosidase (CHIT1) is a novel and promising biomarker of inflammatory diseases including airway and lung diseases. To date,
there are no studies regarding serum CHITT activity in bronchopulmonary dysplasia (BPD) patients for determining inflammation. The aim of this
study was to investigate whether serum CHITT activity is a useful marker for determining inflammation in BPD patients.

Materials and Methods: In this cross-sectional study, demographic data and serum CHIT1 activity in patients with BPD (n=21) and in healthy
controls (n=19) were compared. According to therapy, BPD patients were divided into two groups: inhaled steroid-free (n=13) and inhaled steroid-
positive (n=8), and all the aforementioned data were compared between these two groups also.

Results: In the comparison of laboratory parameters, no significant differences were in C-reactive protein (CRP), aloumin and CRP/albumin ratio
(CAR) between healthy group and BPD group. While higher CHITT activity was detected in BPD group [16.4+13.0 nmol/mL/h] compared to healthy
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group [12.1+8.3 nmol/mL/h], this difference was not statistically significant. (p=0.456). On the other hand, CHITT activity was significantly higher
in inhaled steroid-free BPD patients (p=0.025) than inhaled steroid-positive ones. There was a positive correlation between ages and serum CHIT1
(r=0.26, p=0.025) in all subjects. On the other hand, in the correlation analysis of laboratory parameters, there was no correlation between CHIT1

level and CRP, albumin and CAR in all subjects.

Conclusion: Although this study provided some evidence that inhaled steroid treatment might decrease serum CHIT1 activity in BPD, further studies

with more patients are necessary.

Key Words: Bronchopulmonary Dysplasia, Chitotriosidase Activity, Inflammation

Introduction

The lining of the digestive tracts of many insects, the
exoskeleton of crustaceans (crabs, shrimp, etc.) and insects,
the cell walls of bacteria and fungi, mushrooms, and the
microfilariae sheath of parasitic nematodes contain chitin (1-3).

Hosts produce the chitinases, the key degrading enzymes
to against to organisms include chitin (4). Although they do
not have chitin, a wide range of organisms from prokaryotes
to eukaryotes, including mammals, express chitinases (5,6).
Humans have acidic mammalian chitinase and chitotriosidase
(CHITT1) (6).

Gaucher cells, neutrophils, and lung macrophages
express CHIT1. While, CHIT1 expression in monocyte-derived
macrophages is stimulated by proinflammatory cytokines
and lipopolysaccharide, interferon-y and interleukin-4 inhibit
CHIT1 expression (7,8). Increased CHIT1 expression have been
described not only in lysosomal storage disorders but also in
bacterial and fungal infections, chronic inflammation such
as atherosclerosis and sarcoidosis, and neurodegenerative
diseases (9,10).

YKL-40 is a chitinase-like protein and the dysrequlation
of YKL-40, seen in acute or chronic inflammation and
tissue remodeling such as asthma, cystic fibrosis (CF) and
bronchopulmonary dysplasia (BPD) (11-13).

As inflammation has a key role in the pathogenesis of
BPD, measurement and then suppression of inflammation is
important for this disease. Therefore, we aimed in this study to
investigate whether serum CHITT activity is a useful marker for
determining inflammation in BPD patients. To the best of the
authors' knowledge, there are no studies regarding serum CHIT1
activity in BPD patients for determining inflammation.

Materials and Methods

Study Population and Study Design

In this cross-sectional study, BPD patients who were
admitted to the pediatric pulmonology outpatient clinic and
age-sex matched healthy control children who were admitted to
the general outpatient clinic of our hospital, were consecutively
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enrolled to the study between September 2018 and September
2019.

Mild and moderate BPD diagnosed patients were enrolled
in study. According to therapy, BPD patients were divided into
two groups: inhaled steroid-free and inhaled steroid-positive.
All patients treated with steroid were administered prophylactic
inhaled budesonide (125 microgram twice daily) to avoid
asthma and chronic obstructive lung disease. Inclusion criteria
were as follows: a) For all cases, to be younger than 6 years old;
b) For BPD patients, to be without any acute infection; c) For
the control group, not to have any chronic diseases and to be
without any acute infection.

Demographic data (age, gender), physical examination
findings [weight (kg) Height (cm), Body mass index (BMI) Z
score] and blood samples drawn for serum CHITT activity and
serum C-reactive protein (CRP) levels, and serum CRP and
albumin ratio (CAR) - a biomarker to assess the inflammation
and oxidative stress in many diseases including restless leg
syndrome (14), Crohn's disease (15), and to predict mortality
and morbidity in patients on parenteral nutrition (16) - were
collected from children in the groups. Serum samples were
stored at -80 °C until the analysis of CHITT activity. Collected
data were compared among groups.

Chitotriosidase Assay

Fasting venous blood was collected in the 8.5 mL plastic
non-anticoagulant evacuated tubes (BD Vacutainer Systems,
BectonDickinson, Plymouth, UK). The sample tubes were
left in upright position for 30 min at room temperature for
complete clot formation. All were then centrifuged at 2500
x g for 10 minutes (according to the instruction of the tube
manufacturer). Serum samples were checked visually for
hemolysis and lipemia for possible interferences. Serum
samples were aliquoted into 1.5 mL Eppendorf (Eppendorf,
Milano, Italy) tubes. Serum samples were stored -80 °C about 9
months (until chitotriosidase assay).

The CHITT was analyzed essentially as described by
Hollak et al. (17). Briefly, 5 pL of plasma was incubated with
100 pL of 22 pmol/lL 4-methylumbelliferryl-B-D-N-N'-
N"-triacetylchitotriosidase  (Sigma-Aldrich  ChemieGmBH,
Taufkirchen, Germany) in phosphate-citrate buffer; pH=5.2, for
1 hr at 37.0 °C in darkness. The reaction was stopped by the
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addition of 1 mL 0.25 mol/L glycine-NaOH. In the quantitative
method, the fluorescence of 4-methylumbelliferone was
measured in a Microfluor plate by a fluorometer (Thermo-
Fisher Varioskan, US) at excitation and emission wavelengths
of 360 nm and 450 nm, respectively. CHT activity was expressed
as nanomoles of substrate hydrolyzed per milliliter per hour
(nmol/mL/h). In the study 10 serum samples activity mean was
10.06, standard deviation was 1.53 and intraassay coefficients
of variation were 15.22% (17,18).

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee and with
the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. Ethical approval was obtained
from Ankara University Clinical Research Ethics Committee
(Approval no: 21.311.17, Date: 25.12.2017). Written informed
consent was obtained from parents of the children enrolled to
the study.

Statistical Analysis

Categorical variables were expressed as number and
percentage (%) and assessed by means of the chi-square
test. Continuous variables [mean + standard deviation
(minimum-maximum)] were assessed with Mann-Whitney U
test. Spearman’s correlation coefficient was used to analyze
the associations between continuous variables (age, CHITT,
albumin, CAR levels). The Statistical Package for the Social
Sciences (SPSS) (version 21.0; SPSS, Chicago, IL) computer
software was used for data analysis. A two-tailed p-value
<0.05 was considered significant.

Forty subjects were enrolled in this cross-sectional study. Of
these 21 were BPD (21 female) and 19 were healthy children (13
female). The mean age of study population was 34.9+16.1 (6-
67) months. There were no significant differences between BPD
diagnosed patients and healthy subjects in terms of age and
gender (p=0.056 and p=0.055) (Table 1).

While the weight and height of healthy group were found
to be higher than BPD group (p<0.0001 and p=0.001), no
significant difference in BMI z score was determined between
two groups (p=0.062) (Table 1).

In the comparison of laboratory parameters, no significant
differences were in CRP, aloumin and CAR between healthy
group and BPD group (Table 1). While higher CHITT activity
was detected in BPD group [16.4+13.0 (0-52.8) nmol/mL/h]
compared to healthy group [12.1+8.3 (0-37.4) nmol/mL/h], this
difference was not statistically significant (p=0.456) (Table 1).

In BPD diagnosed patients, while 8 were treated with
inhaled steroid and 13 of them were not treated with
inhaled steroid (Table 2). In the comparison of BPD diagnosed
patients treated with inhaled steroid and inhaled steroid free
patients, there were no significant differences in terms of age,
gender, weight, height and Z score. Serum CHIT1 activity was
significantly lower in patients treated with inhaled steroid
BPD patients [9.1+6.8 (0.001-0.24) nmol/mL/h] than inhaled
steroid-free patients [20.9+14.2 (3.9-52.8) nmol/mL/h]
(p=0.014) (Table 2).

In the comparison of inhaled steroid free BPD patients
and healthy controls, there was almost statistically significant

Table 1: Demographic and laboratory findings of control group and BPD group

Parameters Total (n=40) Healthy group (n=19) BPD group (n=21) p-value
Age (month), mean + SD 34.9+16.1 40.3+16.2 30.2+15.0 0.056
(min.-max.) (6-67) (15-67) (6-61) :
Gender (F/M), n (%) 21 (52.5)/19 (47.5) 13 (68.4)/6 (31.6) 8 (38.1)/13 (61.9) 0.055
Weight (kg), mean + SD 12.9+3.8 15.2+3.0 10.843.3 <0.0001
(min.-max.) (3.6-19.6) (10.4-19.6) (2.6-17.0) ’
Height (cm), mean + SD 89.9+14.4 97.6+10.1 83.0+14.3 0.001
(min.-max.) (47-114) (77-114) (47-102) ’

BMI Z score mean + SD -0.77+1.71 -0.16+0.02 -1.31+1.85 0.062
(min.-max.) (-6.04-2.84) (-2.34-2.84) (-6.04-2.1) :

CRP (mg/dL), mean + SD 1.4+2.3 1.2 +1.4 1.7+2.9 0.588
(min.-max.) (0.2-11.2) (0.2-5.81) (0.2-11.2) ’
Albumin (g/L), mean + SD 449+2.7 45.8+2.6 44.2+4.4 0.072
(min.-max.) (35.4-57.8) (40.7-49.6) (35.4-57.8) ’

CAR, mean + SD 0.03+0.06 0.026+0.10 0.039+0.01 0.524
(min.-max.) (0.003-0.27) (0.01-1.39) (0.01-0.27) ’
CHIT1 (nmol/mL/h), mean + SD  14.3+11.2 12.1+8.3 16.4+13.0 0.456
(min.-max.) (0-52.8) (0-37.4) (0-52.8) ’

BPD: Bronchopulmonary dysplasia, CAR: CRP/albumin ratio, CHIT1: Chitotriosidase, CRP: C-reactive protein, F: Female, M: Male, min.-max.: Minimum-maximum, SD: Standard deviation
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difference in terms of CHIT1 activity [20.9+14.2 (3.9-52.8) vs
12.1+8.3 (0-37.4)] [p=0.065).

There was a positive correlation between ages and serum
CHIT1 (r=0.26, p=0.025) in all subjects. On the other hand, in
the correlation analysis of laboratory parameters, there was no
correlation between CHITT level and CRP, albumin and CAR in
all subjects. Furthermore, no significant correlation between
CHIT1 levels and CRP and CAR was determined in BPD group,
and subgroups (inhaled steroid treated patients and inhaled
steroid free patients). A positive correlation between CHIT1
and albumin levels were detected in BPD diagnosed patients
and patients treated with inhaled steroid (r=0.458, p=0.037;
r=0.731, p=0.04).

In CF, YKL-40 bronchoalveolar lavage fluid levels consist
with the inflammation of airway and the infection of lung
disease in early CF and inversely correlate with lung function
(11). In another study, the systemically increase of YKL-
40 levels in CF patients was defined (19). These findings
suggest that YKL-40 may be a reliable biomarker to assess
disease severity, chronic airway inflammation and airflow
obstruction in CF patients. Similar relations in patients with
chronic obstructive pulmonary disease, asthma and smokers
were detected with the activity of CHITT compared to
healthy control subject (20-22). To the best of the authors'
knowledge, there are no studies regarding serum CHIT1
activity in BPD patients for determining inflammation.

Although the results of this study did not support our
hypothesis that serum CHIT1 activity is a useful biomarker
in the detection of inflammation in BPD patients, this is the
first reported study evaluating serum CHITT activity in BPD.
However, we believe that this hypothesis should be evaluated
in larger population.

Itis well known that due to the exogenous chitin from fungi
or dust mites, an accumulation of chitin could be present in the
lungs which could initiate an exaggerated pro-inflammatory
response without active CHITI. In a healthy population,
CHITT activity is very low and originates in the circulating
polymorphonuclear cells (23). The CHITT gene is localized in
1931-g32 chromosome, which includes 12 exons, and covers 20
kb of DNA (18). The complete lack of CHITT activity is presented
in individuals with homozygous for a relatively common 24-
bp duplication in exon 10 of CHIT1 (rs3831317) (23). CHIT1
deficiency in humans appears as an autosomal incompletely
dominant disorder. While, no activity is detected in homozygous
subjects for the defective allele, almost half-normal activities in
heterozygous subjects are revealed. In fact, a high incidence of
CHIT1 gene mutations was found in different populations (23).
James et al. (24) analyzed the effect of common polymorphisms
in the CHIT1 gene and their results supported that CHITT activity
is subject to genetic regulation. They have demonstrated that
CHIT1 genes strongly affect serum CHITT levels. In the present
study, we did not evaluate CHITT gene mutations of the patients
and the control group, an important factor that might influence
the results.

Table 2: Demographic and laboratory findings of BPD patients treated and not treated with inhaled steroid

BPD group (n=21)

Inhaled steroid treated

Parameters
patients (n=8)

Age (month), mean + SD 24.0+12.3
(min.-max.) (6-48)
Gender (F/M), n (%) 1(12.5)[7 (87.5)
Weight (kg), mean + SD 10.9+3.0
(min.-max.) (6.8-17.0)
Height (cm), mean + SD 81.3+13.7
(min.-max.) (58-101)
BMI Z score mean + SD -1.02+1.4
(min.-max.) (-3.88-0.89)
CRP (mg/dL), mean + SD 1.9+3.2
(min.-max.) (0.2-9.6)
Albumin (g/L), mean + SD 42.443.6
(min.-max.) (35.4-46.1)
CAR, mean + SD 0.046+0.08
(min.-max.) (0.01-0.24)
CHIT1 (nmol/mL/h), mean + SD (min.-max.) 200

: = FULELE (0-22.7)

Inhaled steroid-free patients p-value
(n=13)

(384_' 2‘;)1 >/ 0.095
7 (53.8)/8 (46.2) 0.074
(35170 0772
(47-102) 0468
(604021 0564
it 0664
?ﬁ'ﬁf‘é‘f 8) 0.137
(001-027) 0717
(39-526) o014

BPD: Bronchopulmonary dysplasia, CAR: CRP/albumin ratio, CHIT1: Chitotriosidase, CRP: C-reactive protein, F: Female, M: Male, min.-max.: Minimum-maximum, SD: Standard

deviation, BMI: Body mass index
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James et al. (24) also found that the other factor affecting
CHITT activity was age. They have demonstrated a positive
correlation with the serum levels of CHITT and age. In another
study, CHITT activity was analyzed in adult sarcoidosis patients
with a control group (25). The mean + SD age was 52.2+17.2
years and mean + SD CHIT1 activity was 34.2+13.8 nmol/mL/h
in the control group in their study. In their adult based study,
Bargagli et al. (22) found that mean + SD CHITT activity was
16.13+13.27 nmol/mL/h in the control group. In the present
study, we enrolled children younger than 6 years old and mean
(minimum-maximum) serum CHIT1 activity in the control
group was 12.1 (0-37.4) nmol/mL/h. We detected a weak
positive relation between age and CHITT levels of BPD patients.
The juvenility of the children that were enrolled in the present
study might have an important impact on those results. In
their study, James et al. (24) did not observe any relationships
between CHITT with corticosteroid therapies. They found
no effect of steroid treatment on CHITT activity in patients
with asthma. The serum CHITT activity was higher in inhaled
steroid-free BPD patients compared to inhaled steroid-using
ones in the present study, which was not compatible with the
aforementioned study.

Not only the serum activity of CHITT but also serum CRP
and CAR levels of BPD patients and healthy controls were not
statistically different. This finding might be related to the lack
of inflammation in BPD patients enrolled in our study.

Study Limitations

There are several limitations of this study. First, the sample
size and subgroup size are low. In the comparison of healthy
and BPD groups, with an error rate of 5% the power of study
is 25% while the power of study is 77% in the comparison of
inhaled steroid treated patients and inhaled steroid-free patient
groups. We believe that evaluation of CHITT activity in larger
groups led us to obtain more significant results. Second, it is
well known that 6-10% of population are genetically CHITT
activity negative which may effect our results (23). Third, in
this study we only evaluated the CRP albumin and CAR level
with CHIT1 activity. However, it would be better if we analyzed
other inflammatory markers such as erythrocyte sedimentation
rate and procalcitonin. Finally, we did not analysis the relation
between severity of BPD and CHIT1 level due to small number
of subgroups.

In this study, serum CHITT activity in BPD patients was not
sufficiently statistically different from healthy children to accept
it as a potential biomarker for detecting airway inflammation in
BPD patients. Although this study provided some evidence that
inhaled steroid treatment might decrease serum CHITT activity

in BPD, further large population studies are needed to confirm
these findings.
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Ameliyathane Galisanlarinda Radyasyon Maruziyeti ve Tiroid
Kanser Geligimi

Radiation Exposure and Thyroid Cancer Development in Operating Room Staff

@ Siyar Ersoz, ® Yasemin Konuk, ® Nazmi Onur Okudur, ® Volkan Geng

Ankara Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Ankara, Tiirkiye

Amac: Radyasyon maruziyeti, tiroid kanserlerinin bilinen 6nemli risk faktorlerinden biridir. Radyasyon maruziyeti olan bireylerde en sik goriilen
kanser tipi papiller tiroid kanseridir. Papiller tiroid kanserlerinin olusumu icin en az 5-10 yillik ve her yil icin ortalama 20 miliSievert maruziyet
gerekmekle birlikte kanser maruziyetten yillar sonra ortaya cikabilir.

Gereg ve Yontem: Ameliyathanede intraoperatif olarak yapilan radyolojik tetkikler (floroskopi, navigasyon vb.) saglik personelleri tizerinde yogun
radyasyon maruziyeti yaratmaktadir. Ankara Universitesi Tip Fakiiltesi ameliyathanesinde calismakta olan rastgele secilmis ve ameliyathane sartlarinda
radyasyon maruziyeti yasadigi 6ngoriilen 58 saglk personeline tiroid nodili ve malignite kontrolii amacl tiroid ultrasonografisi, ultrasonografi
konusunda deneyimli bir endokrin cerrah tarafindan yapiimistir.

Bulgular: Katihmcilarin 28 tanesinde ultrasonografik goriintileme normaldir. Kalan 30 katilimecinin 3 tanesinde tiroidit ile uyumlu goriiniim
saptanmistir. On bes katilimeida <5 mm boyutlarda nodiil saptanmis olup 6 ay ara ile klinik ve radyolojik takip programina alinmistir. Ultrasonografik
olarak nodiil saptanan 12 katilimeinin 5 tanesinde >1 cm, 7 tanesinde 5-10 mm boyutlarinda nodil g6riilmusttr. Amerikan Tiroid Dernegi (ATA)
siniflama kriterlerine g6re ultrasonografik olarak yliksek stipheli 5 ve orta slipheli 2 noddile ince igne aspirasyon biyopsisi yine ayni cerrah tarafindan
onsite sitolojik degerlendirme esliginde yapilmistir. Sitoloji sonuclari 3'tinde Bethesda Tip 6, 1'inde Bethesda Tip 5, ve 1'inde Bethesda Tip 3 ve 2'sinde
de Bethesda Tip 1 olarak raporlanmistir.

Sonug: Ameliyathane calisanlari, calisma kosullari gdz 6niine alindiginda genel topluma ve diger saglik calisanlarinda gére daha fazla radyasyon
maruziyeti yasamaktadir. Genel toplumda tiroid nodiillerinde malignite saptanma orani %5 iken, ¢calismamizda saglik calisanlarinda saptadigimiz ve
ATA kilavuzu esliginde degerlendirdigimiz 27 nodilden 4'lnde kanser saptanmis olup (%14,8) bu oran genel toplumun yaklasik 3 katidir. Kimiilatif
maruziyet sonrasinda yillar icerisinde tiroid nodilli ve kanseri gelisebilecegi goz oniline alindiginda her ne kadar tiroid kanseri icin bir tarama
programi olmasa da radyasyon maruziyetinin yiiksek oldugu alanlarda calisanlarda ultrasonografi ile tiroid kanseri taramasi yapilmasi gerektigine
inanmaktayiz.

Anahtar Kelimeler: Tiroid Kanseri, Radyasyon Maruziyeti, Ameliyathane Calisanlari, Tarama

Abstract

Objectives: Radiation exposure is one of the important known risk factors for thyroid cancers. The most common type of cancer in individuals
exposed to radiation is papillary thyroid cancer. Papillary thyroid cancer requires an exposure of at least 5-10 years and an average of 20 miliSievert
per year.

Materials and Methods: Radiological examinations performed in the operating room create intense radiation exposure on healthcare personnel.
Fifty-eight health personnel randomly selected working in the Ankara University Faculty of Medicine operating room and who were predicted to
have radiation exposure, were given thyroid ultrasonography for thyroid nodule and malignancy control.
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Results: Ultrasonographic imaging was normal in 28 of the participants. In 3 of the remaining 30 participants, thyroiditis was detected. Nodules
of <5 mm in size were detected in 15 participants, and they were included in the follow-up program at 6-month intervals. Nodules measuring >1
cm were observed in 5 of 12 participants, and nodules measuring 5-10 mm were observed in 7 of 12 participants. According to American Thyroid
Association (ATA) classification criteria, fine needle aspiration biopsy of 5 highly suspicious and 2 moderately suspicious nodules was performed by
the same surgeon, accompanied by onsite cytological evaluation. Cytology results were reported as Bethesda Type 6 in 3, Type 5in 1, Type 3 in 1
and Type 1 in 2 cases.

Conclusion: Considering the working conditions, operating room workers experience more radiation exposure than the general population and
the other healthcare workers. While the rate of detection of malignancy in thyroid nodules in the general population is 5%, cancer was detected
in 4 (14.8%) out of 27 healthcare workers, which are evaluated according to ATA classification, in our study, which is approximately 3 times the
rate of the general population. Considering that thyroid nodules and cancer may develop over the years after cumulative exposure, we believe that
although there is no screening program for thyroid cancer, it is necessary to screen for thyroid cancer with ultrasonography in those working in

areas with high radiation exposure.

Key Words: Thyroid Cancer, Radiation Exposure, Operating Room Staff, Screening

Tiroid kanseri, en sik gorilen malign endokrin tlimor olmakla
birlikte tlim malignitelerin yaklasik %?1'ini olusturmaktadir.
Avrupa Kanser Kayitlari Veritabani'na gore kadinlarda daha
yiiksek oranda (yilda 100.000 kisi basina 9,3 olgu) olmak Uzere
hizli bir insidans artisi gostermektedir (1).

Tiroid kanser gelisimde, radyasyon maruziyeti bilinen
onemli risk faktorlerinden biridir. lyonize radyasyon, malignite
olusumuna vyatkinlik olusturan genetik mutasyonlara neden
olmaktadir. Tiroid kanseri, diger malignitelere gore genetik
mutasyonlardan daha ¢ok etkilenmektedir ve tiroid kanserinin
actkca belirtilmis tek cevresel risk faktorli radyasyon
maruziyetidir. Radyasyon maruziyeti sonrasi tiroid kanser gelisim
riski, cocukluk ¢caginda maruz kalanlarda ve radyasyon dozunun
yiiksekliginde artmaktadir (2).

Japonya'daki atom bombasi  patlamasi  sonrasinda
hayatta kalanlar icerisinde goriilen ilk solid malign timor,
artmis insidansi ile tiroid karsinomudur. Daha sonra Marshall
adalarindaki termoniikleer patlama ve Cernobil patlamasi ile
tiroid karsinomu insidansinda belirgin artis izlenmistir (2).

Radyasyon maruziyeti olan bireylerde en sik goriilen kanser
tipi papiller tiroid kanseridir. Papiller tiroid kanserlerinin olusumu
icin en az 5-10 yillik ve her yil i¢in ortalama 20 miliSievert (mSv)
maruziyet gerekmekle birlikte kanser maruziyetten yillar sonra
ortaya cikabilir. Bu kanserlerin karakteristigi ayni yas grubunda
radyasyon maruziyet Oykiisii olmayan papiller tiroid kanserli
olgulardan farkli degildir ve genellikle agresif seyir gostermezler

(3).

Giinlimiizde saghk cahsanlar, bircok calisma alaninda
radyasyon maruziyeti yasamaktadir. T.C. Cumhurbaskanhgi
Mevzuat Bilgi Sistemi'nde bulunan “Radyasyon Givenligi
Yonetmeligi"ne gore yillik doz sinirlamasi radyasyon gorevlileri
icin etkin doz ardisik bes yilin ortalamasi 20 mSy, herhangi bir
yilda ise 50 mSv olarak belirlenmistir. Yine ayni yonetmelige

gore kritik degere ulasip kayit altina alinmasi gereken maruziyet
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ise aylik donemlerde radyasyon gérevlileri icin 0,2 mSv olarak
belirlenmistir.

Bu calismada, belirlenen radyasyon sinirlarinin papiller tiroid
kanser gelisim riskinde kiimulatif etkisinin ylksek olmasi nedeni
ile ameliyathane saglik calisanlarinda tiroid kanser taramasi
planlanmistir.

Gerec ve Yontem

Ameliyathanede intraoperatif olarak vyapilan radyolojik
tetkikler (floroskopi, navigasyon vb.) saglik personelleri tizerinde
yogun radyasyon maruziyeti yaratmaktadir. Tip Fakiiltesi ibni
Sina Hastanesi ameliyathanesi yan yana bitisik koridorlardan
olusan karma bir ameliyathane modeli ile dizayn edilmis olup
toplam 28 cerrahi masa bulundurmaktadir.

Ankara Universitesi Tip Fakiiltesi ibni Sina Hastanesi
ameliyathanesinde calismakta olan rastgele secilmis ve
ameliyathane sartlarinda radyasyon maruziyeti yasadigi
ongorilen 58 saglik personeline (28 erkek, 30 kadin; 40 hemsire,
11 ameliyathane personeli, 7 radyoloji teknisyeni) tiroid nodlii ve
malignite kontroli amacli tiroid ultrasonografisi, ultrasonografi
konusunda deneyimli bir endokrin cerrah tarafindan yapilmistir.

Ultrasonografi yapilan hastalarin demografik 6zellikleri
ve ameliyathanede calisma siireleri veri tabanina eklenmistir.
Goriintlilemelerine gére malign kriter tasiyan ve patoloji ihtiyaci
olan hastalarin patoloji sonuclari takip edilmis olup sonuclarina
gore bazi calisanlara operasyon planlanmistir. Operasyon sonrasi
hastalarin patoloji sonuclarinin takibi yapiimistir.

Bulgular

Katimcilarin 28 tanesinde ultrasonografik goriintiileme
normaldir. Kalan 30 katilimcinin 3 tanesinde tiroidit ile uyumlu
goriinlim saptanmistir. On bes katihmcida <5 mm boyutlarda
nodiil saptanmis olup 6 ay ara ile klinik ve radyolojik takip
programina alinmistir. Ultrasonografik goriintiileme ile nodiil
saptanan 12 katilimcinin 5 tanesinde >1 cm, 7 tanesinde
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5-10 mm boyutlarinda nodiil gorilmustir. Amerikan Tiroid
Dernegi (ATA) siniflama kriterlerine gére ultrasonografik olarak
yiiksek siipheli 5 ve orta slipheli 2 nodile ince igne aspirasyon
biyopsisi yine ayni endokrin cerrah tarafindan on site sitolojik
degerlendirme esliginde yapiimistir. Sitoloji sonuglari 3'linde
Bethesda Tip 6, 1'inde Bethesda Tip 5, ve 1'inde Bethesda Tip 3
ve 2'sinde de Bethesda Tip 1 olarak raporlanmistir.

Bethesda Tip 3 olarak raporlanan hastanin ek molekiler
analiz raporu ihtiyaci olmamasi ve nodil 6zelliklerinden dolayi 6
ayhk ultrasonografik takibe alinmistir. Takiplerinde bir degisiklik
olmamasi lizerine hasta opere edilmemistir.

Bethesda Tip 5 olan hasta, 8 yildir ameliyathanede hemsire
olarak calismaktadir. Hastanin malignite siiphesi s6z konusu
olmasi nedeni ile hasta ile konusulmus ve ortak karar ile total
tiroidektomi prosediri uygulanmistir. Hastanin patoloji sonucu
papiller mikrokarsinom ile uyumlu gelmistir.

Bethesda Tip 6 olarak tespit edilen hastalarin 2 tanesi
ameliyathane hemsiresi olup 1 tanesi anestezi uzmanidir.
Ameliyathane hemsirelerinden biri 12 yil, digeri ise 10 yildir
ameliyathanede calismaktadir. Anestezi uzmani ise 16 yildir
ameliyathane icerisinde calismaktadir. Bir hasta, papiller tiroid
karsinomu on tanisi ile total tiroidektomi proseduirii uygulanarak
opere edilmis ve operasyon sonrasi patoloji raporu ile uyumlu
gelmistir. Bir hastaya ise stipheli santral lenf nodlar izlenmesi
lizerine total tiroidektomi ve santral boyun diseksiyonu
prosediirii uygulanmistir; hastanin patoloji sonucu papiller
mikrokarsinom ve reaktif lenf nodlari olarak raporlanmistir. Bir
hastaya ise kendi istegi tizerine sag lobektomi ve sag santral lenf
nodu diseksiyonu yapilmistir; hastanin patoloji sonucu papiller
mikrokarsinom ve reaktif lenf nodlari olarak raporlanmistir.
Hastalarin patoloji raporlarinda herhangi bir genetik mutasyona
rastlanmamustir.

Ameliyathane calisanlar, calisma kosullari g6z ©nine
alindiginda genel topluma ve diger saglik calisanlarina gore daha
fazla radyasyon maruziyeti yasamaktadir. Genel toplumda tiroid
nodiillerinde malignite saptanma orani %5 iken, calismamizda
saghk cahsanlarinda saptadigimiz ve ATA kilavuzu esliginde
degerlendirdigimiz 27 nodiilden 4'linde kanser saptanmis olup
(%14,8) bu oran genel toplumun yaklasik 3 katidir.

Yerylziinde meydana gelen radyoaktif afetler sonrasinda
tiroid kanseri insidansinda artis meydana gelmesi ile bilim
insanlarinin tiroid kanseri ile ilgili arastirmalarinda yogunluk
baslanmistir. Japonya'da gerceklesen patlama sonrasinda
tarafindan baslatilan ve Veiga ve ark. (4) tarafindan yapilan
kohort calismasinda, eksternal radyasyon maruziyeti sonrasinda
kanser gelisiminin maruz kalinan yasa ve maruziyet sonrasinda
gecen siireye bagl oldugu ortaya konulmustur. Calismamizda da

benzer sonuclar meveut olup Bethesda Tip 6 olarak tespit edilen
hastalarin 10 yildan uzun siire ile ameliyathanede calistigi
gOrilmustir.

Radyasyon ve tiroid kanser gelisimi arasindaki iliskinin en
onemli basamaginin genetik mutasyonlar oldugu bilinmektedir.
Yapilan genetik calismalara gdre gen¢ yas ve radyasyon
maruziyeti 6zellikle RET gen mutasyonuna bagh papiller tiroid
kanseri gelisiminde bagimsiz risk faktorl olarak gosterilmistir.
Cernobil kazasi sonrasi yapilan arastirmalarda papiller kanser
gelisen hastalarin %70 kadarinda RET gen mutasyonu ortaya
konulmustur. Nikiforova ve ark. (5) tarafindan vyapilan
calismada; Cernobil sonrasi papiller tiroid karsinomu gelisen
55 hasta ile sporadik papiller tiroid karsinomu olan 82 hasta
BRAF nokta mutasyonlari ve RET gen mutasyonlari agisindan
karsilastirlimistir.  Calisma sonucunda radyasyon ile iliskili
kanserler BRAF mutasyonu acisindan diisiik prevalans (%4)
gostermis olup RET gen mutasyonu acisindan yuksek prevalansa
(%58) sahiptir (5). Cernobil kazasi sonrasi tiroid kanseri gelisen
hastalar ile normal tiroid dokusundaki genetik farkliliklarin
degerlendirildigi baska bir calismada ise radyasyona maruz
kalmanin neden oldugu tiroid tiimorlerindeki radyasyon iliskili
gen ekspresyonlarinin ortaya konulabilecegi kanitlanmistir
(6). Normal ve tlimorlii tiroid dokusunda bulunan dozla iliskili
gen ekspresyonu bulgusu, timdér dokusunda bulunan ek
degisikliklerle birlestiginde histolojik olarak normal dokuda
baslamis olabilecek ¢cok asamal bir radyasyon karsinogenez
stirecini duslindiirmektedir. Bu bulgu, takip sirasinda gelismis
slirveyans potansiyeli tasiyabilir; ancak gelecek calismalar
ile dogrulama gerektirmektedir (7). Calismamizda karsinom
saptanan hastalarin patolojisinde herhangi bir gen mutasyonu
tespit edilmemistir. Ancak sinirlibir sayida popiilasyon olmasi
nedeni ile daha genis poplilasyonlu ¢alismalar yapiimalidir.

Ameliyathane calisanlarinda radyasyon maruziyetinin siiresi
de cerrahi prosediir ve uygulanan islemin karmasikligina gore
artmis durumdadir. Robatjazi ve ark. (8) tarafindan 2022 yilinda
ameliyathane calisanlari ile yapilan calismada, alinan radyasyon
dozunun mesafe, ylikseklik, 1sin yoni ve geri sacilan radyasyona
bagl oldugu ortaya konulmustur. Ameliyathane personeli icin
pozisyon ve mesafe, personelin izledigi cerrahi tekniklere ve
radyasyon guvenligi uygulamalarina bagli oldugu belirtilmistir

(8).

Yogun radyasyon maruziyeti yasan ameliyathane calisanlari
icin korunma ve calisan giivenliginin saglanmasi ilk hedefi
olusturmaktadir. Bazi ¢calismalar spesifik meslekler ile radyasyon
maruziyeti sonuglari ile belirgin bir korelasyon ortaya koyamasa
da radyasyon temelli tani ve tedavi yontemlerinin kullanildigi
alanlarda calisan kisilerde, tekrarlayan diisiik doz radyasyon
alimina bagli oldugu distintlen papiller tiroid kanser sikliginda
artis saptanmistir (9). Calismamizda ise Bethesda Tip 5 ve 6
tespit edilen hastalarin ameliyathane hemsiresi ve anestezi
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uzmani oldugu izlenmisti. Bu durum ise ameliyathane
hemsirelerinin cerrahlara gore ameliyatlara katimda daha az
spesifik olup daha cesitli ameliyatlara katilmasi neticesinde
daha fazla radyasyona maruz kaldigr goristine baglanmistir.
Benzer durumun anestezi doktorlari icin de gecerli oldugu
distintlimistir. 2019 yilinda Bratschitsch ve ark. (3) tarafindan
yapilan bir calismada, kursun onlik ve boyunluk kullanimmnin
ameliyathane calisanlarinda radyasyon maruziyetini 6nlemede
ne kadar etkili oldugu belirtilmistir. Calisma sonuclarina
gore radyasyon dozunun kursun boyunluk takanlarda tiroid
bolgesinde 9%96,9, kursun dnliik giyenlerde ise gonadal bdlgede
%94,2 azaldi§i gosterilmistir (3).

Korunmanin yani sira her hastalikta oldugu gibi erken tani
ve tedavi de tiroid kanseri icin 6nemlidir. Radyasyon maruziyeti
oldugu bilinen saglik calisanlari i¢cin uygun tarama programlari
olusturulmalidir. 1988 yilinda Cin'de yapilan bir calismada
radyasyon maruziyeti olan saglik calisanlari incelenmis ve
ozellikle artmis tiroid ve kadin meme kanseri olgularina
rastlanmistir. Yillar icerisinde insidans artisi ile ilerleyen tiroid
kanser olgularinin tespit edilmesi ise rutin kanser tarama
programlarinin diizenli kullanimina ve erken tani alimina bagl
oldugu diistintilmastir (10).

Calismamizin verileri dogrultusunda ameliyathane calisanlar
yiiksek radyasyon maruziyeti yasamakta ve sonucunda tiroid
kanser gelisim riski artmaktadir. Klimilatif maruziyet sonrasinda
yillar icerisinde tiroid nodilii ve kanseri gelisebilecedi goz 6niine
alindiginda oncelikli olarak radyasyona karsi gerekli glivenlik
onlemleri (kursun 6nliik, boyunluk vs) alinmali ve her ne kadar
tiroid kanseri icin bir tarama programi olmasa da ozellikle
radyasyon maruziyetinin yiiksek oldugu alanlarda calisanlarda
ultrasonografi ile tiroid kanseri taramasi yapilmasi gerektigine
inanmaktayiz.
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Evaluation of Patients with Status Epilepticus in The Pediatric Intensive Care Unit; Our
Single-center Experience
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Amag: Status epileptikus (SE) cocukluk ¢aginin en sik goriilen nérolojik acillerindendir. Bu calismada cocuk yogun bakim iinitemizde (CYBU) SE
tanisiyla takip edilen hastalarin klinik ve demografik 6zelliklerinin incelenmesi, tedavi protokolleri ve sonuclarin degerlendirilmesi amaclanmistir.

Gereg ve Yontem: Uciincii basamak olarak hizmet veren CYBU'de Ocak 2020-Eyliil 2021 tarihleri arasinda SE nedeni ile takip edilen 1 ay-18 yas
arasi hastalar retrospektif olarak incelendi. Hastalarin demografik verileri, yatis endikasyonlari, SE etiyoloji ve tipleri, uygulanan tedavi, mortalite ve
morbidite durumlari kaydedildi.

Bulgular: Calismaya 72 hasta [29 (%40,3) kiz, 43 (%59,7) erkek] alindi. Hastalarin yas ortalamasi 11,78+12,87 ay idi. Otuz lg (%45,8) hasta SE, 32
(%44,4) hasta refrakter SE (RSE), 7 (%9,7) hasta ise stiper RSE (SRSE) ile takip edildi. En fazla hasta sayisi 1-5 yas grubunda idi ve en sik SE etiyolojisi
kronik statik santral sinir sistemi bozuklugu zemininde gelisen SE idi. Calismada 40 (%55,56) hastaya midazolam infiizyonu, sekiz (%11,11) hastaya
ketamin infizyonu, yedi (%9,7) hastaya tiopental inflizyonu, dort (%5) hastaya ketamin ve propofol inflizyonu, iki (%2,7) hastaya da valproik asid
inflizyonu verildi. Tum hastalarin konvulziyonu kontrol altina alindi. Calismada yedi hasta (%9,7) kaybedildi. Bu hastalarin 6ltim sebebi SE'den
ba§imsiz olarak altta yatan hastaliklariyd.

Sonug: SE'nin zamaninda taninmasi ve uygun medikasyonun zamaninda yapilmasi kritik hasta ¢ocuk takibinde 6nemlidir. RSE ve SRSE ile takip
edilen hastalarin altta yatan siiregen hastaliklari, prognoz ve mortaliteye etki etmektedir.

Anahtar Kelimeler: Status Epileptikus, Cocuk Yogun Bakim, Antiepileptik ilac

Abstract

Objectives: Status epilepticus (SE) is one of the most common neurologic emergencies in children. The aim of this study was to investigate the
clinical and demographic characteristics, treatment protocols, and outcomes of patients in our pediatric intensive care unit (PICU).

Materials and Methods: Patients aged 1 month to 18 years, who were treated in the PICU with a diagnosis of SE between January 2020 and
September 2021, were retrospectively evaluated. Demographics, indications for hospitalization, etiology, and types of SE, treatment modalities,
mortality, and morbidity were recorded.

Results: Seventy two patients [29 (40.3%) female, 43 (59.7%) male] were enrolled in the study. The mean age of the patients was 11.78+12.87
months. Thirty-three (45.8%) patients were followed up with SE, 32 (44.4%) patients with refractory SE (RSE), and 7 (9.7%) patients with super RSE
(SRSE). Most of the patients were in the age group of 1-5 years, and the most common etiology was remote symptomatic SE. Midazolam infusion
was given to 40 (55.56%) patients, ketamine infusion to eight (11.11%) patients, thiopental infusion to seven (9.7%) patients, ketamine and propofol
infusion to four (5%) patients, and valproic acid infusion to two (2.7%) patients. Seven patients (9.7%) died during the study, and the cause of death
was due to their underlying diseases, independent of SE.
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Conclusion: Timely recognition of SE and timely administration of appropriate medications are important in the follow-up of critically ill children.
Chronic underlying diseases of patients followed up with RSE and SRSE affect prognosis and mortality.

Key Words: Status Epilepticus, Pediatric Intensive Care, Antiepileptic Drugs

Status epileptikus (SE) cocukluk caginin en sik goriilen
noérolojik acillerindendir. SE'nin erken dénemde taninip dogru
ve erken tedavi edilmesi mortalite ve morbiditeyi ciddi oranda
azaltmaktadir. SE; ndbet aktivitesinin 30 dakikadan uzun stirmesi
veya bilin¢ diizelmeksizin iki ve daha fazla ndbet gecirilmesi
durumudur (1). Son yillarda 5 dakikayr gecen nibetlere de SE
gibi yaklasiimasi gerektigi diisiinilmektedir. Uluslararasi Epilepsi
ile Savas Dernegi 2015 yilinda yeni tanimlama yapmistir. Bu
tanimlama ile t1 noktasi olarak tanimlanan ndbet baslama
zamani ve t2 olarak tanimlanan néronal 6liim ve néronal hasar
dﬁnemieklenmi§tir(2).Klinik nobeti baslatan mekanizmalar kesin
olarak bilinemese de SE'de temel sorun baslamis olan nébetin
sonlandirilamamasi, bozulmus asiri eksitasyon veya yetersiz
inhibisyon ile karakterize dengesizliginin duzeltilememesidir.
Fizyopatolojisinde; gelismekte olan beyinde eksitator sinapslar
daha erken, inhibitor néronlar nispeten daha gec gelistiklerinden,
kuclk yaslarda nobet esiginin diistik olmasi nedeniyle nébet ve
uzamis nobete yatkinligin arttigr bilinmektedir (3).

Cocukluk caginda SE insidansi 17-23/100.000 olarak tahmin
edilmektedir. En yiiksek insidans ilk 1 yasta goriilmektedir.
Epilepsi tanili cocuklarda SE orani cesitli calismalarda %1,3-
16 arasinda gosterilmektedir. Cocukluk yas grubunda mortalite
%?1-3 civarindadir (3,4). SE'de erken ve uygun tedavi mortalite
ve morbiditede belirgin diists ile iliskilidir (5). SE yonetiminde
farkli tilkeler ve bolgelerde farkl tedavi protokolleri mevecuttur.
Bu calismada cocuk yogun bakim iinitemize (CYBU) SE tanisiyla
takip edilen hastalarin klinik ve demografik 06zelliklerinin
incelenmesi ve tedavi protokolleri ve sonuclarin paylasiimasi
amaclanmustir.

Gereg ve Yontem

Calismada, liclincli basamak olarak hizmet veren otuz yatakli
CYBU'de Ocak 2020-Eyliil 2021 tarihleri arasinda SE nedeni
ile takip edilen 1 ay-18 yas arasi hastalar retrospektif olarak
incelenmistir. Calismaya acil servis ve diger yatakl servislerde
izlenirken SE nedeni ile CYBU'de yatis endikasyonu olan hastalar
ve CYBU'de yatisi sirasinda SE ile izlenen hastalar dahil edilmistir.
SE tanili hastanin CYBU'de yatis endikasyonu; ikinci basamak
antiepileptik tedaviden [intravensz (iV) fenitoin, fenobarbital
(iV veya oral), IV sodyum valproat (VA), IV levatirasetam] fayda
goriilmemesi, SE'nin tedaviye ragmen bir saatten daha uzun
stirmesi [refrakter SE (RSE) ve stiper RSE (SRSE)], postiktal
dénem sonrasi biling kaybinin [Glaskow Koma skoru (GKS)
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12 altinda] uzun siire devam etmesi ve entiibasyon ihtiyaci
gelismesi olarak belirlenmistir. Calismada RSE; 60 dakikayi
gegen ve benzodiazapin ve ikinci grup antiepileptik ilaglara (AFi)
cevap vermeyen SE, SRSE ise; tiim tedavilere ragmen 24 saat ve
daha uzun siire devam edip; anestezik ilaclara yanit ainmamasi
durumu olarak kabul edilmistir (3).

Hastalarin demografik verileri, CYBU yatis endikasyonlari,
basvuru sekilleri, SE sekli, ndbet siiresi, atesin eslik edip etmedigi,
yogun bakim takibi sirasinda gecirilen ndbet sayisi ve siiresi,
uygulanan antiepileptik tedaviler, nobetin sonlanma sekli,
gorintiileme ydntemleri, elektroensefalografi (EEG) bulgulari
ve taburculuk-mortalite durumlari kaydedilmistir. Dosyalarinda
eksik verileri olan hastalar ¢alismadan ¢ikartilmistir.

Olgularin tedavisinde Cocuk Acil Tip ve Yogun Bakim
Derneginin 2017 ve 2020 vyillarinda glincellenen SE tedavi
protokolli uygulanmistir (3,6). Midazolam icin 0,1-0,2 mg/kg/
doz IV puse, levatirasetam icin 20 mg/kg yiikleme dozu sonrasl,
20 mg/kg/giin idame dozu, fenitoin ve fenobarbital icin 15-
20 mg/kg ylkleme dozu sonrasi, 5 mg/kg/giin idame dozu,
sodyum VA icin 20-30 mg/kg/giin tedavi dozu uygulanmus,
ikincil tedavi olarak ise, dzellikle antiepileptik tedavi kullanan
cocuklarda kendi kullandiklari ilaclar dncelikli olarak IV formda
tercih edilmistir. RSE ve SRSE tedavisinde ilk basamak tedavide
midazolam infiizyonu verilmistir, artan doza (16 mcg/kg/dakika)
ragmen yanit alinmazsa tedaviye ketamin infilizyonu eklenip,
konvulziyonun devam etmesi halinde sodyum tiyopental
inflizyonu tedaviye eklenmistir. Midazolam inflizyonu icin
0,2 mg/kg/doz puse sonrasi 0,1 mg/kg/saat baslangic dozu,
VA gerekli durumlarda 3-5 mg/kg/saat siirekli infiizyon dozu,
topiramat 8-10 mg/kg ylikleme sonrasi 5 mg/kg idame, sodyum
tiyopental 3-5 mg/kg IV yiikleme dozunu takiben 1-6 mg/kg/
saat inflizyon olacak sekilde uygulanmistir. Direncli ve progresif
epilepsi grubunda takip edilen bazi hastalarin tedavilerine, EEG
sonuglarina gore lakozamid, klobozam, zonisamid, lamotrigin ve
vigabatrin gibi AEl'ler eklenmistir. Gerekli durumlarda ketamin,
propofol ve lidokain inflizyonlari tedavi protokolli dozlarina
uygun olacak sekilde verilmistir. Calisma icin Toros Universitesi
Etik Kurulu'ndan 28/01/2022 tarihli 6/1 sayili etik kurul onami
alinmigtir.

istatistiksel Analiz

istatistiksel analiz SPSS 25.0 (Statistical Programme
Social Sciences) paket programi ile yapildi. Verilerin
degerlendirilmesinde kalitatif (nitel) veriler icin frekanslari
ve vyiizdeleri verildi. Kantitatif (nicel) tammlayici istatistiksel
metotlardan normal dagilan veriler icin ortalama, standart
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sapma kullanilirken normal dagilmayan veriler icin ortanca
ve genislikleri ile ortalamalar kullanildi. Verilerin normal
dagiliminin tespitinde Kolmogorov-Smirnov testi uyguland.
Normal dagilim gostermeyen nicel degiskenlerin iki grup arasi
karsilastirmalarinda Mann-Whitney U test kullanildi.

Bulgular

Calismamiza otuz yatakli iiciincii basamak CYBU'de yatan 86
hasta dahil edilmistir. Dosyalarinda eksik verileri olan 14 hasta
calismadan cikartilmis, 72 hastanin verileri degerlendirilmistir.
Hastalarimizin 29'u  (%40,3) kiz, 43'U (%59,7) erkek idi.
Hastalarimizin yas araligi 0-85 ay, yas ortalamasi ise 11,78+12,87
ay idi. Otuz g (%45,8) hasta SE, 32 (%44,4) hasta RSE, 7 (%9,7)
hasta ise SRSE ile takip edildi. RSE ile takip edilen hastalarin
yas ortalamasi 28,75 ay (aralik 3-184 ay), SRSE ile takip edilen
hastalarin yas ortalamasi 35,03 ay (aralik 9-168 ay) idi. RSE ve
SRSE ile takip edilen hastalarin 30'unda (%76,9) altta yatan
metabolik hastalik, serebral palsi, hidrosefali ve multisistem
enflamatuvar sendrom (MIS-C) vardi. Alti hasta (%15,3) daha
onceden epilepsi ile takipliydi, G¢ (%7,69) hasta ise daha
oncesinde saglikliydi. SE ile basvuran 43 (%59,7) hastada
oncesinde epilepsi dykiisii vardi. Hastalarin demografik verileri
ve klinik dzellikleri Tablo 1'de verildi.

Altmis dort (%88,9) hastamiz afebril, sekiz (%11,1) hastamiz
ise febril status ile basvurdu. SE ile basvuran 10 (%13,9)
hastaya lomber ponksiyon yapildi ve alti hastada santral sinir
sistemi (SSS) enfeksiyonu izlendi. Hastalarin SE etiyolojisine
gore degerlendirildiginde en c¢ok hastanin kronik statik SSS
bozuklugu zemininde SE ile izlenen hastalar oldugu gorildi (29
hasta 9%40,2), hastalarin SE etiyolojisine gére sinflandirilmasi
Tablo 2'de verildi. Hastalar yas gruplarina gore SE etiyolojisi
acisindan degerlendirildiginde bir yas alti grupta en sik sebebin
akut semptomatik SE (%68,4), bir yas Usttinde ise kronik statik
SSS bozuklugu zemininde SE oldugu goérildi. Hastalar nébet
semiyolojisine gére degerlendirildiginde 13 (%18) hastada fokal,
52 (%72,2) hasta generalize [38 (%73) hastada tonik-klonik, 6
(%11,5) hastada miyoklonik, 5 (%9,6) hastada klonik, 3 (%0,5)
hastada tonik], 7 (%9,7) hasta ise bilinmeyen grupta idi.

Hastalarimizin ortalama ndébet sayisi 6,29+12,3; ortalama
nobet siresi 312,71+832,967 dakika idi. SE ile basvuran 15
(%020,8) hastada altta yatan herhangi bir hastalik yoktu ve
ilk kez nébet ile basvurdular. On bes hastanin 5'i febril status
diger 10'u ise afebrildi. Febril status ile basvuran iki hasta
Koronaviriis hastaligr 2019, bir hasta ise pediatrik MIS-C tanisi
aldi. On (%13,8) hasta ise epilepsi ile takipliydi ve alti hasta
son zamanlarda kullandigi AEi aksatmisti. On iki (%16,6) hasta
serebral palsi, 11 (%15,2) hasta ise serebral palsi ve epilepsi ile
takipliydi. On hasta (%13,8) metabolik hastalik, bes (%06,9) hasta
ise metabolik hastalik ve epilepsi ile takipliydi. Yedi (%9,72) hasta
hidrosefali, bes (%6,9) hasta travmatik beyin hasari, iki (%2,4)

Tablo 1: Status epileptikus ile cocuk yogun bakima yatan
hastalarin demografik verileri ve klinik ozellikleri

Hasta sayisi

(%)
Cinsiyet
Kiz 29 (40,2)
Erkek 43 (59,7)
Yas
1 yas alti 23 (31,9)
1-5yas 34 (47,2)
5 yas Usti 15 (20,8)
Status epileptikus 33 (45,8)
Oncesinde saglkli 12 (16,6)
Metabolik hastalik 8 (11,1)
Serebral palsi + hidrosefali 4 (5)
Santral sinir sistemi enfeksiyonu 3 (4,1)
Travmatik beyin hasari 3 (4,1)
Diger (zehirlenme, serebrovaskiiler olay) 3(4.1)
Refrakter SE 32 (41,5)
Serebral palsi 8 (11,1)
Metabolik hastalik ve epilepsi 5(6,9)
Hipoksik iskemik ensefalopati, hidrosefali 5(6,9)
Genetik hastalik 4 (5)
Santral sinir sistemi enfeksiyonu 3(4,1)
Metabolik hastalik 2(2,7)
Oncesinde saglkli 2(2,7)
Diger (travmatik beyin hasari, iKK, malignite) 3(4.1)
Siiperrefrakter SE 7 (9,7)
Hipoksik iskemik ensefalopati 2 (2,7)
FIRES 1(1,3)
MERRF 1(1.3)
MiS-C 1(1,3)
Genetik (tuberoskleroz) 1(1,3)
Oncesinde saglkli (NORSE) 1(1,3)
EEG bulgulari
Normal 15 (20,8)
Anormal 57 (79,1)
Generalize 24 (33,3)
Fokal 30 (41,6)
Elektriksel status 3(41)
Norogoriintiileme
Normal 20 (31,7)
Anormal 43 (68,2)

FIRES: Atesli enfeksiyona bagli epilepsi sendromu, IKK: intrakraniyal kanama, MERRF:
Miyoklonik epilepsi (ragged-red fibers), MIS-C: Pediatrik Multisistem enflamatuvar
sendrom, NORSE: Yeni baslangicli (new-onset) refrakter status epileptikus, SE: Status
epileptikus
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hasta ise ensefalit sekeli ile takipliydi. Bes hastada (%6,9), CYBU
yatisi sirasinda tlim ekzon dizi analizi ¢alisildi ve genetik hastalk
(charcot marie tooth hastaligi, alegille sendromu, tuberoskleroz,
pontoserebellar hipoplazi, NAXE gen mutasyonu iliskilli progresif
ensefalopati sendromu) tanisi aldi. Calismamizda nonkonvulziv
SE tanili hasta yoktu.

Hastalarimizin 63'line (%87,5) kraniyal manyetik rezonans
gortntileme (MRG) cekildi. Yirmi (%27,7) hastanin MRG
normaldi. MIS-C ile takip edilen hastada bilateral yaygin
bazal gangliyon tutulumu mevcuttu. Yirmi yedi (%37,5)
hastada sekel lezyonlar, 6 (%8,3) hastada metabolik hastalik
bulgulari, 7 (%9,7) hastada hidrosefali, 2 (%2,7) hastada ise
SSS malformasyonlari izlendi. Hastalarimizin tamamina AEi
inflizyonlar kesimi sonrasinda ve SRSE ve RSE ile takip edilen
hastalarda ise uygulanan surekli inflizyon tedavisi sirasinda ve
AEl infiizyonlarindan geri cekilme sirasinda elektriksel aktiviteyi
degerlendirmek icin EEG ¢ekildi. On bes (%20,8) hastada EEG
normaldi. Yirmi dort (%33,3) hastada jeneralize epileptik
anormallik, 30 (%41,6) hastada fokal epileptik anormallik
izlendi. Uc [%4,17 hastada elektriksel SE izlendi. Otuz (%041,6)]
hastamizda ise zemin ritminde diizensizlik izlendi.

Hastalarimizin 20'si (%27,7) klasik AEi yanit verdi ve
nébetleri kontrol altina alindi. Calismada bes (%6,9) hastanin
konvulziyonu levatirasetam, 3 hastanin (%4,1) fenitoin
yiikleme, iki hastanin da dnceden kullandigi VA yilikleme tedavisi
sonrasi durdu. ikinci basamak AEI tedaviye yanit vermeyen kirk
(%55,5) hastaya midazolam inflizyonu, sekiz (%11,1) hastaya
ketamin infilizyonu, yedi (%9,7) hastaya tiopental infiizyonu,
dort (%5) hastaya ketamin ve propofol inflizyonu, iki (%2,7)
hastaya da VA infiizyonu verildi. RSE olan hastalardan 28'inin
(%87,5) konvulziyonu midazolam infiizyonu ile durdu. Dort
(%5) hastaya ketojenik diyet uygulandi. Yirmi sekiz (%38,8)
hastanin konvulziyonu midazolam infiizyonu ile, t¢ (%4,1)
hastanin midazolam ve ketamin inflizyonu ile, alti (%8,3)

Tablo 2: Etiyolojilerine gdre hastalarin sinflandiriimasi

Etiyoloji '('(',Zita saysst
idyopatik SE 10 (7,2)
Febril SE 8 (11,1)
Akut semptomatik 22 (30,5)
SSS enfeksiyonu 6 (8,3)
Travmatik beyin hasari 6 (8,3)
AEi kullanmama 6 (8.3)
Akut hidrosefali, VP sant disfonsiyonu/enfeksiyonu 3(4,1)
IKK 1(1.3)
zKer(r)nr}inlir?(tjaetg(Esantral sinir sistemi bozuklugu 29 (40,2)
Progresif SE 3(47)

AEl: Antiepileptik ilac, SE: Status epileptikus, IKK: intrakraniyal kanama, VP:
Ventrikiloperitoneal, SSS: Santral sinir sistemi
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hastanin tiopental inflizyonu ile, iki (%2,7) hastanin ise
tiopental inflizyonuna ilave olarak eklenen lidokain ve propofol
inflizyonuna eklenen oral lakozamid tedavisi ile kontrol altina
alindi. Calismada sadece tiyopental inflizyonu kullanan dort
hastada hipotansiyon oldu ve inotrop ajan (adrenalin infiizyonu)
kullanildi, AEl tedavisine bagli baska yan etki izlenmedi.
Calismada alti hastaya IV immiinoglobulin (iViG), dért hastaya
pulse steroid, bes hastaya iViG ve pulse steroid birlikte verildi.
iki hastaya plazmaferez yapildi. Calismada iki hastaya zonisamid
(%2,7), yedi hastaya clobozam (%9,7), dért hastaya lamotrigin
(%5,5), bir hastaya vigabatrin (%1,3) verildi.

Hastalarin yogun bakim iinitesinde ortalama yatis siresi
32,99+41,02 giin, hastanede ortalama yatis siresi 43,40+45,58
giin idi. Altmis bes hasta (%90,2) CYBU'den taburcu oldu;
bunlardan 46 (%70,7) hastanin taburculuk sirasinda artmis
norolojik defisiti yoktu [28 (038,8) hastanin taburculukta GKS
15 idi]. Sekiz (%11,1) hasta epilepsi, dort (%5,5) hasta metabolik
hastalik, bes (%06,9) hasta genetik hastalik, bir hasta Rasmussen
ensefaliti tanisi aldi. Sekelsiz taburcu edilen hastalardan dort
hastaya akut nekrotizan ensefalopati tanisi konuldu. Direncli
epilepsi ile takip edilen yedi (%9,7) hastaya CYBU yatisi sirasinda
trakeostomi acildi; bunlardan dort hasta oksijen t-tiip ile
oksijen destegi, ti¢ hasta ev tipi mekanik ventilator ile servise
devredildi. Calismada yedi (%9,7; bes erkek, iki kiz) hasta 6ldu.
Olen hastalarin demografik ve klinik 6zellikleri Tablo 3'de verildi.
Cahsmada SE, RSE ve SRSE ile takip edilen hastalarin kendi
gruplari icinde 6lim orani sirasiyla; %6, %39,3 ve %28,5 idi. Bir
hasta disinda (hasta 5), hastalarin hepsinin dnceden epilepsi
tanisi ve altta yatan kronik hastaligi vardi. Olen hastalardan
iki hastanin (hasta 2 ve 7) CYBU kabulli oncesi kardiyak arrest
oykisi bulunmaktaydi. Bunlardan bir hasta beyin 6limii tanisi
aldi. Olen hastalarda konvulziyonu kontrol altina alinmayan
hasta olmadi. Dort hasta septik sok nedeni ile kaybedildi.
Calismamizda primer neden olarak SE'ye bagli 6len hasta olmad.

SE, CYBU'lerinde nérolojik hastalik nedeniyle takip edilen
kritik hasta cocuklarin biylk bir kismini olusturmaktadir.
Calismamizda hastalarimizin - cogunlugunun erkek (%59,7)
ve 1-5 yas arasinda (%47,2) oldugu go6rilmektedir. Literatlr
incelendiginde SE etiyolojisinde cinsiyetin dnem tasimamakla
birlikte, en fazla insidansin bir yasin altinda oldugu (51/100.000),
yas blytdiikge SE insidansinin azaldigi bilinmektedir (5,7). Bizim
calismamizda bir yas alti hastalar ikinci sikhkta (%31,9) idi.

Cocuk yas grubunda SE olgularinin en sik (%32-52) atesli
enfeksiyonlar, ikinci siklikta (%9-17) ise akut metabolik
diizensizlik ya da SSS enfeksiyonu sonrasi gelistigi bilinmektedir
(5,8-10). Ayrica SE olgularinda hasta ne kadar kiiclikse akut
etiyolojinin bulunma olasihginin o kadar fazla oldugu ve
bliyik cocuklarda da altta yatan norolojik nedenin prognoz ile
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iliskili oldugu bilinmektedir (11). Calismamizda hastalarimiz SE
etiyolojisine gore siniflandirdigimizda en fazla hastanin kronik
statik SSS bozuklugu zemininde gelisen SE oldugu gorilmektedir
ve akut semptomatik SE olgulari ikinci sikliktadir. Bunun nedeni,
calismamizda hastalarin biytk kisminin (%68) bir yasin Gistiinde
olmasi ve bu hastalarda kronik SSS hastaligr zemininde gelisen
SE oraninin fazla olmasidir. Bir yas altindaki grupta ise diger
calismalara benzer sekilde en sik etiyoloji akut semptomatik SE
idi.

RSE ve SRSE, sinirli tedavi secenekleri olan nérolojik acil
durumlardir. Literatlirde SE hastalarinin %10-40"inin RSE, %7-
12,8'inin SRSE oldugu ve RSE'nin mortalite orani %?16-43,5
iken, SRSE'nin mortalite oraninin %711,7 oldugu belirtilmektedir
(5,12,13). Calismamizda ise hastalarin %51'ini RSE ve SRSE ile
takip edilen hastalarin olusturdugu goriilmektedir. RSE ve
SRSE'ye neden olan altta yatan etiyolojiyi belirlemek tedavide
onemli faktorlerden biridir fakat, bunu saglamak her zaman
mumkiin degildir. Enflamatuvar ve immiinolojik etiyolojiler
icin laboratuvar arastirmalari (lomber ponksiyon, serum ve
beyin omurilik sivisi - otoantikorlari, imminoglobulin G
indeksi) ve miimkiinse kontrastli kraniyal goriintiilemeler
yapilmalidir  (14,15). Etiyoloji saptanamayan hastalarda,
oOzellikle kuglk vyas, dismorfik 6zellikler, gelisimsel gecikme
veya ailede epilepsi dykiisii olanlar hastalarda genetik epilepsi
sendromlari icin degerlendirmelerin yapilmasi distintilmelidir.
Calismamizda yeni baslangi¢cli RSE yeni baslangich (new-
onset) RSE klinik tanisi ile takip edilen ve tim diagnostik
testlere ragmen tani alamayan sekiz hastadan besi CYBU
yatisi sirasinda gonderilen tim ekzon dizin analizi ile tani
almistir, sadece U¢ hastanin tanisi konulamamistir. EEG SE
ile takip edilen hastalarda nobetlerin tanimlanmasi icin
onemlidir. RSE ve SRSE'de ise verilen tedaviye klinik yaniti
degerlendirmek, burst supresyon ve farmakolojik koma
durumunu degerlendirmek ve AEI infiizyonlarindan geri

Tablo 3: Olen hastalarin demografik verileri ve klinik 6zellikleri

Hasta Cinsiyet Yas

Altta yatan/eslik eden hastalik Status tipi

cekilirken elektriksel nobetleri degerlendirmek icin surekli EEG
cekilmesi 6nerilmektedir (5,9,12,16). Bizim calismamizda RSE
ve SRSE ile takip edilen hastalara siirekli EEG cekilememistir,
fakat klinisyenlerin endikasyon koydugu durumlarda 6zellikle
AEl infiizyon tedavisine cevabi degerlendirmek icin hastalara
diizenli olarak EEG cekilmistir.

SE ile ilgili giincel bir meta-analizde intramuskiiler (iM)
midazolam ve iV lorezapamin ilk basamak tedavide esit derecede
etkili oldugu ve bunlarin da IV ya da IM diazepamdan daha
ustin oldugu belirtilmistir (17). Bizim c¢alismamizda da, ilk
basamak tedavide 1V, IM ya da bukkal midazolam kullanildi
ve diazepam kullanilan hasta olmadi. RSE ve SRSE tedavisinde
anestezik ajanlarla koma indiiksiyonu, birinci ve ikinci basamak
AEl'ler basarisiz oldugunda en yaygin uygulanan tedavidir.
Anestezik ajan secimi, klinik uygulamaya rehberlik edecek
yeterli randomize klinik calismalarin olmamasi nedeniyle,
genellikle bireyseldir (16,17). Calismamizda RSE grubunda
olan hastalarin cogunda midazolam inflizyonu ile konvulziyon
kontrol altina alinmistir. SRSE tedavisinde ndbetin devam etmesi
durumunda alternatif tedaviler de uygulanabilmektedir. Bunlar
immiinmodulatuvar tedaviler (steroid ve iViG), magnezyum,
piridoksin gibi farmakolojik tedavilerden veya hipotermi,
ketojenik diyet, elektrokonviilziv tedavi veya epilepsi cerrahisi
gibi farmakolojik olmayan tedavilerden olusmaktadir (18,19).
Calismamizda alternatif tedavi olarak sadece on bes hastaya
imminmodulatuvar tedavi, dort hastaya ise ketojenik diyet
verildi. Bir hasta disinda hastalarimizin hepsinin konvulziyonu
uyguladigimiz tedavi protokolii ile kontrol altina alindi. Literatir
incelendiginde, daha fazla randomize kontrolli calismaya ihtiyag
oldugu belirtilse de, lakozamidin fokal ilaca direncli epilepsi ve
RSE olan pediatrik hastalarda ek tedavi olarak iyi bir secenek
oldugu belirtilmektedir (20,21). Bizim calismamizda da SRSE
grubunda olan iki hastanin konvulziyonu lakozamid eklendikten
sonra kontrol altina alinmistir.

Yogun
bakimdaki
nobet siiresi

Yogun bakim

yatis giin sayisi Oliim nedeni

VP sant enfeksiyonu

1 Erkek 14 ay  Hidrosefali, direncli epilepsi SE 48 dakika 140 sonrasi septik sok
Serebral palsi, HIE sekeli, Arrest sonrasi
2 Erkek 10 yas direngli epilepsi, hastane disi Refrakter SE 90 dakika 2 hemodinamik
arrest dekompanzasyon
Kiz 14 yas MERRF sendromu Stiper refrakter SE 22 giin 103 Septik sok
Erkek 21ay  Hipotonik infant, epilepsi SE 35 dakika 97 P-ARDS, septik sok
Kiz 12 ay  Epileptik ensefalopati Refrakter SE 75 dakika 90 Septik sok
6 Erkek 12 ay  Tuberoskleroz, West sendromu  Siiper refrakter SE 38 saat 3 Ar|tm|ye sekonder ani
kardiyak arrest
7 Erkek 9 ay il iy e Refrakter SE 85 dakika 7 Beyin 6limii

distrofi, hastane ici arrest

P-ARDS: Pediatrik akut respiratuvar distres sendromu, HIE: Hipoksik iskemik ensefalopati, MERRF: Miyoklonik epilepsi (ragged-red fibers), VP: Venrikiiloperitoneal, SE: Status epileptikus
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Cahismamizin mortalitesi %9,7 olarak bulunmustur. Mortalite
oranimiz literatlirde tanimlanan cocuklarda SE'nin mortalite
oranina (%?1-3) gore yiiksektir. Gruplara gére mortalite oranimiz
degerlendirildiginde ise SE ve SRSE grubunda mortalite
oranimiz diger calismalara gore yiiksek iken RSE grubunda
mortalite oranimizin diger calismalara gore daha dusiik oldugu
gorulmistir (12,14,17,22). Bunun nedeninin calismamizdaki
hasta popiilasyonunun yogun bakim takibi gerektiren kritik
hasta cocuklardan olusmasi ve hastalarin cogunda altta
yatan ciddi komorbid durumlarin olmasindan kaynaklandigini
dustinmekteyiz. Literatiirde kiclik cocuklarin daha biiyuk
cocuklara gore daha yiiksek morbidite ve mortalite oranlarina
sahip oldugu bilinmektedir (5,23). Bizim ¢alismamizda da
benzer sekilde 6len hastalarin cogunu kuglk yastaki hastalar
olusturmaktaydr fakat kaybedilen olgularin hepsi SE'den
bagimsiz olarak tamamen altta yatan hastaliklar ve komorbid
durumlar nedeniyleydi.

Calismanin Kisithliklar

Calismamizin kisithhklari tek merkez olmasi, retrospektif
olmasi ve RSE ve SRSE ile takip edilen hastalarin siirekli EEG
monitorizasyonu ile takip edilmemesidir. Ozellikle bu hasta
grubunda verdigimiz AEl infiizyonlarinin dozlarinin arttirilmas
ve azaltilmasi cogunlukla klinik gozleme dayali olarak
yapimigtir.

SE CYBU'de takip edilen nérolojik acillerin biiyiik bir kismini
olusturmaktadir. Bu hastalarin takibinde 6nemli olan SE'nin
zamaninda taninmasi ve uygun medikasyonun zamaninda
yapilmasidir. RSE ve SRSE ile takip edilen hastalarin altta yatan
stiregen hastaliklari, yogun bakimda hasta takibi sirasinda
prognoza ve mortaliteye etki etmektedir. Bu hasta grubunda
tedavi algoritmasinin olusturulmasi icin daha fazla calismaya
ihtiyac vardir.

Tesekkiir: Calismamiz siiresince hasta takibi ve tedavi
stiresince ¢ocuk yogun bakim ekibinin biylik bir pargasi
olan tim pediatri uzmani meslektaslarimiza, tim hemsir ve
hemsirelerimize, EEG teknisyenimize ve verileri toplamamiza
yardimcl olan hastanemizin tibbi sekreterlerine ve istatistik
ekibine tesekkiir ederiz.

Etik

Etik Kurul Onayi: Calisma icin Toros Universitesi Etik
Kurulu'ndan 28/01/2022 tarihli 6/1 sayili etik kurul onami
alinmistir.

Hasta Onay:: Retrospektif calismadir.
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Bruselloz Olgularinda Notrofil Lenfosit Orani, Platelet Lenfosit
Orani ve Eritrosit Dagihm Genisliginin Enflamasyon Gostergesi
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The Role of Neutrophil to Lymphocyte Ratio, Platelet to Lymphocyte Ratio and Red Cell
Distribution Width as Inflammatory Markers in Brucellosis
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Amacg: Bruselloz zoonotik bir enfeksiyon hastaligidir. C-reaktif protein (CRP) bruselloz tani ve tedavi takibinde yaygin bir bicimde kullanilmaktadir.
Ancak, CRP 6zgiil bir test degildir. Bu calismada notrofil lenfosit orani (NLO), platelet lenfosit orani ve eritrosit dagilim genisliginin (RDW) brusellozda
enflamasyon gostergesi olarak roltinlin arastirilmasi amaglanmistir.

Gerec ve Yontem: Calismamiza 1 Ocak 2017 ve 1 Ocak 2019 tarihleri arasinda takip edilen =18 yas ve lizeri bruselloz hastalari dahil edildi. Hastalarin
verileri hastane bilgi sistemleri vasitasiyla elde edildi. Baslangic ve aylik ardisik notrofil, lenfosit ve platelet sayilari, RDW ve CRP degderleri kaydedildi.

Bulgular: Calismaya 136 hasta dahil edildi. Olgularin %63,2'si (n=86) erkekti. Hastalarin %7,4'tinde kiiltiirde Brucella spp. liredigi saptandi. Hastalara
ortanca 7 (6-40) hafta siireyle antibakteriyel tedavi verildi. CRP ve NLO tedavi altinda anlamli bi¢imde geriledi (p<0,05). RDW birinci ve ikinci ay
sonunda anlamli degisiklik gostermekteyken (p<0,05), ayni iliski ti¢lincii ay sonunda saptanamadi (p=0,059). CRP degerleri ve degisimiyle yalniz NLO
ve degisimi arasinda anlamli korelasyon bulundu (p<0,05).

Sonug: Bruselloz olgularinda NLO ve RDW degerlerinin tedavi yanitinin izleminde yararl oldugu sonucuna varilmistir. Bu degerler otomatize tam
kan sayimiyla, hizh bir sekilde ve ek maliyet ve is glicli gerekmeksizin olciilebildiginden avantaj tasimaktadirlar.

Anahtar Kelimeler: Notrofil Lenfosit Orani, Platelet Lenfosit Orani, Eritrosit Dagilim Genisligi, Bruselloz, Brusellozda enflamasyon Gdostergeleri

Abstract

Objectives: Brucellosis is a zoonotic infectious disease. C-reactive protein (CRP) is widely used in the diagnosis, treatment and follow-up of
brucellosis. However, CRP is not a specific test. In this study, it is aimed to investigate the role of neutrophil to lymphocyte ratio (NLR), platelet to
lymphocyte ratio and red cell distribution width (RDW) as inflammatory markers in brucellosis.

Materials and Methods: In our study, >18 year old brucellosis patients followed between January 1%, 2017 and January 1%, 2019 were included.
Patients' data were obtained through hospital information systems. Initial and monthly consecutive values of neutrophil counts, lymphocyte counts,
platelet counts, RDW and CRP levels were recorded.

Results: One hundredand thirty-six patients were included in the study. 63.2% (n=86) of the cases were male. It was determined that Brucella
spp. was cultured in 7.4% of the patients' samples. The patients were given antibacterial treatment during the median period of 7 (6-40) weeks.
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Under treatment, CRP and NLR declined significantly (p<0.05). At the end of the first and second months, RDW declined significantly but the same
association could not be detected at the end of the third month (p=0.059). It was found that only NLR was correlated with CRP levels and its

declining trend (p<0.05).

Conclusion: It is concluded that the values of NLR and RDW are useful to monitor treatment response in brucellosis patients. These values provide
advantage since they can speedily be measured via automated complete blood count analyzer with no necessity for additional cost and human

capital.

Key Words: Neutrophil To Lymphocyte Ratio, Platelet To Lymphocyte Ratio, Red Cell Distribution Width, Brucellosis, Inflammatory Markers In

Brucellosis

Bruselloz 6nemli bir halk saghgi sorunu olup Tiirkiye'de
endemik olarak goriilmektedir. Ulkemizde bruselloz insidansi
100.000'de 23-25 arasindadir (1). Zoonotik bir enfeksiyon
hastaligi olan brusellozda etken; Brucella cinsi, kiigtik, Gram-
negatif, fakiiltatif, hiicre ici yerlesim 6zelligi gosteren, kapsilsiiz
ve sporsuz bakterilerdir (2). Brucella spp. hayvanlardan insana
enfekte doku, viicut sivisi, idrar, siit veya siit driinleriyle
bulasir (3). Bruselloz; ates, gece terlemesi, istahsizlik, kilo
kaybi ve eklem agrisi gibi spesifik olmayan belirtilerle kendini
gosterir (3). Sistemik bir enfeksiyon hastaligi olmasi nedeniyle,
brusellozda klinik tablo ve laboratuvar bulgulari tutulan doku
ve organa gore degiskenlik gosterir (3). Ulkemizdeki olgularin
cogunlugunda osteoartrikiiler ve hematopoetik sistem tutulumu
gorilmektedir (4).

Bruselloz tanisi klinik bulgular varliginda mikrobiyolojik,
serolojik ve molekiler test sonugclaryla konulmaktadir. Altin
standart tani yontemi kiltirde Brucella spp. Uremesinin
gosterilmesidir (5). Tip agliitinasyon testinde 1:160 ve (izeri
titrede antikor varliginin gosterilmesi brusellozun serolojik tani
yontemlerinden biridir. Hastaligin neden oldugu enflamatuvar
durum akut faz reaktanlarinin yikselmesiyle sonuclanmaktadir.
C-reaktif protein (CRP) ve lokosit sayisi bruselloz tani ve
tedavi takibinde sik kullanilan enflamatuvar belirteclerdir
(6). Ancak bu degerlerin yas, cinsiyet, enfeksiyon hastaliklari
disi enflamatuvar hastaliklar ve maligniteler gibi ¢ok cesitli
faktorlere bagl olarak degiskenlik gosterdigi bilinmektedir (7).
Enflamasyonu gosteren altin standart bir parametrenin yoklugu,
enfeksiyon hastaliklarinin tani ve takibinde kullanilabilecek
belirteclere olan ilgiyi glin gectikce artirmaktadir. Bu calismada
klasik belirte¢ olan CRP'nin yani sira, rutin tam kan sayiminin
parcasi olan degiskenlerle kolaylkla hesaplanabilecek notrofil
lenfosit orani (NLO), platelet lenfosit orani (PLO) ve eritrosit
dagilim genisliginin (RDW) bruselloz tani ve takibindeki roli
irdelenmistir.

Gereg ve Yontem

Calismamiz ¢ merkezde  gerceklestirilmis  olup
retrospektif ve tanimlayici niteliktedir. 1 Ocak 2017-1 Ocak

2019 tarihleri arasinda enfeksiyon hastaliklari ve klinik
mikrobiyoloji ayaktan/yatirilarak
tedavisi ve takipleri tamamlanmis 18 yas ve lzeri bruselloz
olgulari degerlendirmeye alinmistir. Bu olgularin yas, cinsiyet,
bruselloz tanisinin konulma yontemi, enfeksiyonun tutulum
yeri, recete edilen antibakteriyel tedavi, tedavi siresi, tedavi
baslangicinda ve takip siiresince aylk notrofil sayisi, lenfosit
sayisi, platelet sayisi, RDW ve CRP degerlerine iliskin bilgiler
hastane bilgi sistemleri vasitasiyla geriye doniik elde edilmistir.
Tedavisi tamamlanmis olup takiplerinde relaps gozlenen
bruselloz hastalari, bilinen ek enfeksiydz, enflamatuvar ve
neoplastik hastalik dykusu olanlar ve calisma icin kullanilan
klinik ve laboratuvar degerlerine ulasilamayan olgular ¢alisma
disi birakilmistir.

NLO ve PLO degerleri sirasiyla ve platelet
sayllarinin lenfosit sayisina bdlinmesiyle elde edilmistir. NLO
ve PLO icin uluslararasi kabul gormiis normal deger arahg
bulunmamaktadir. RDW ve CRP icin laboratuvar alt ve/veya
Ust sinir degerleri referans alinmistir. Buna goére %11,5-14,5
araligindaki RDW ve <5 CRP mg/L degerleri normal kabul
edilmistir. NLO, PLO ve RDW 6l¢timlerinin bruselloz olgularinin
ilk tani aninda ve tedavi siiresince aylk degerleri ve degerlerin
degisimi degerlendirilmistir. Bu degerler ve tedavi siirecindeki
degisimleri CRP degerleri ve degisimiyle karsilastiriimistir.

kliniklerince izlenmis,

notrofil

Verilerin bir araya getirilmesi ve istatistiksel analizinde
IBM SPSS 24 (Statistical Package for the Social Sciences
version 24) programi kullaniimistir. Degiskenlerin  bagimsiz
gruplar arasindaki farkinin tespit edilmesinde ki-kare testi ve
Fisher'in kesin testinden yararlanilmistir. Niceliksel verilerin
gruplar arasindaki dagihminin irdelenmesinde Mann-Whitney
U analizi tercih edilmistir. Normal dagilim gosteren sayisal
verilerin ortalamalarinin tekrarlayan olclimlerdeki farkliliginin
belirlenmesinde one-way ANOVA analizi ve post-hoc testler
kullanilmistir. istatistiksel anlamlihgin belirlenmesi icin p<0,05
degeri secilmistir.

Calismamiz Helsinki Deklarasyonu Prensipleri'ne uygun
bir bicimde gerceklestirilmis olup Balikesir Universitesi Klinik
Arastirmalar Etik Kurulu tarafindan 10 Nisan 2019 tarihinde,
2019/62 karar numarasiyla onaylanmistir.
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Bulgular

Calismamiza 136 hasta dahil edilmistir. Olgularin 86'si
(9063,2) erkek olup, kadin (48,24+16,19) ve erkek (45,41+13,47)
olgularin yas ortalamalari arasinda istatistiksel anlamli farklilik
saptanmamistir (p>0,05). Hastalarin 47'sinin (%34,5) yatirilarak
takip edildigi belirlenmistir.

Hastalara bruselloz tanisinin konma yontemi irdelenmistir.
Tim hastalarda Rose-Bengal testinin pozitif ve standart
tlp aglltinasyon testinde saptanan antikor titresinin 1:160
ve lzerinde oldugu belirlenmistir. Ek olarak; 8'i (%5,9)
komplike olmayan akut bruselloz ve 1'i (%0,7) bruselloz iliskili
spondilodiskit tanisi konan 9 (%6,6) hastanin kan kiltiiriinde ve
norobruselloz tanisi alan 1 (%0,7) hastanin da beyin omurilik
sivisinda Brucella spp. tiremesi tespit edilmistir.

Olgular bruselloz tutulum sekilleri agisindan incelendiginde;
sirastyla 101 (%74,2), 13 (%9,6), 7 (%05,1), 6 (%04,4), 4 (%3), 4 (%3)
ve 1 (%0,7) olgunun komplike olmayan akut bruselloz, bruselloz
iliskili spondilodiskit, bruselloz iliskili epididimorsit, bruselloz
iliskili artrit, bruselloz iliskili sakroileit, nérobruselloz ve bruselloz
iliskili lenfadenit nedeniyle takip edildigi belirlenmistir. Bruselloz
tutulum sekline gore yas ve cinsiyet (epididimorsit olgulari
disarida birakildiginda) dagilimi farkhilik géstermemektedir
(p=0,645 ve p=0,103). Tim hastalara ortalama 9,09+5,09 ve
ortanca 7 (6-40) hafta siireyle antibakteriyel tedavi verildigi
saptanmistir. Bruselloz tutulum sekline gore hastalara verilen
tedavi rejimleri ve tedavi siireleri Tablo 1'de 6zetlenmistir.

Calisma tasarimi geregince; olgularin tedavi baslangici ve
takiplerdeki ardisik ayhk laboratuvar degerleri kaydedilmistir.
Buna gore; hastalarin bruselloz tutulum sekline gore en az alti
ve en fazla 40 hafta siireyle tedavi aldi§i belirlenmis ve boylece
hastalarin 2-10 ardisik laboratuvar degerleri degerlendirmeye
alinmistir. Calismaya dahil edilen hastalarin tedavi sireleri
post-hoc analizler ve tekrarlayan dlctimlerde ANOVA analizi
sonucunda ancak 12. hafta dahil olmak lizere tekrarlayan

Olclimlerin analiz edilmesine olanak tanimistir. Olgularin
tamaminin baglangi¢ ve birinci ay sonu, ek olarak sirasiyla 63
(%46,3) ve 28'inin (%20,6) 2. ve 3. ay sonu degerleri dahil
edilerek analizler tamamlanmistir. Buna gore; CRP ve NLO
degerlerinin tedavi baslangicina gore 1., 2. ve 3. ay sonu
degisimlerinin istatistiksel olarak anlamli bicimde geriledigi
belirlenmistir (p<0,05). RDW degeri tedavi baslangicina
gore 1. ve 2. ay sonunda anlamh degisiklik gostermekteyken
(p<0,05), ayni iliski 3. ay sonunda saptanamamistir (p=0,059).
PLO degerinin tedavi baslangiciyla karsilastirildiginda ardisik
ayhk takiplerde degisiklik gostermedigi izlenmistir (p=0,115).
Tablo 2'de olgularin baslangi¢ ve takiplerdeki CRP, NLO, RDW
ve PLO degerleri ve degisimlerinin istatistiksel analizine yer
verilmistir. Hastalarin baslangic ve ardisik aylik takiplerde
kaydedilen CRP, NLO, RDW ve PLO degerlerinin degisiminin
yas, cinsiyet ve tedavi siiresiyle iliskili olmadigi saptanmistir
(p>0,05). Sirasiyla; yas, cinsiyet ve tedavi stiresine gore CRP
icin p degerleri p=0,117, p=0,106, p=0,109, NLO i¢in p degerleri
p=0,445, p=0,605, p=0,869, RDW icin p dederleri p=0,834,
p=0,357, p=0,296 ve PLO icin p degerleri p=0,09, p=0,585,
p=0,62 bulunmustur.

NLO, RDW ve PLO'nun baslangictaki ve takiplerdeki ardisik
aylik degerleri ve degisimleriyle, baslangictaki ve ardisik aylik
CRP degerleri ve degisimleri arasindaki iliskinin korelasyonu
incelenmistir. Buna gore; CRP dederleri ve degisimiyle yalniz
NLO degerleri ve degisimi arasinda pozitif yonde ve istatistiksel
anlamli korelasyon bulundugu tespit edilmistir (p<0,05). Tablo
3'te olgularin NLO, RDW ve PLO degerlerinin CRP ile iliskisi
analiz edilmistir.

Bruselloz tilkemizde sik rastlanan zoonotik bir enfeksiyon
hastaligidir.  Fokal brusellozda en sk tutulan sistem
osteoartrikiler sistem olup tlkemizden yapilan yayinlarda siklik
%19-68 arasinda degismektedir (8,9). Kazak ve ark. (10) 164
bruselloz olgusunu degerlendirdikleri calismalarinda, olgularin

Tablo 1: Bruselloz tutulum sekline gore tedavi rejimleri ve tedavi siireleri

Bruselloz tutulum sekli Tedavi verilen hasta sayisi (%)

Tedavi siiresi (hafta)

R*+DOKS* EI;Y'[/)SI'II(VIS:/-ERO”/TMP—SXT“ Diger Ortanca (min.-maks.)
Non-komplike akut bruselloz 80 (%59) 12 (%8,8) 9 (%86,6) 6 (6-17)
Spondilodiskit 1 (%0,7) 10 (%7,4) 2 (%1,5) 18 (11-40)
Epididimorsit 4 (%02,9) 3 (%2,2) 0 8 (6-12)
Artrit 3 (%2,2) 2 (%1,5) 1 (%0,7) 13 (7-15)
Sakroileit 3 (%2,2) 0 1 (%0,7) 14 (6-20)
Nérobruselloz 0 4 (9%2,9) 0 11 (8-11)
Lenfadenit 1 (%0,7) 0 0 6
Toplam 92 (%67,7) 31 (%22,8) 13 (909,5)

*R: Rifampisin, 'DOKS: Doksisiklin, YCIP: Siprofloksasin, *STM: Streptomisin, 'ICRO: Seftriakson, “TMP: Trimetoprim sulfametoksazol, Min.: Minimum, Maks.: Maksimum
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sirastyla %53, %8, %6,1, %4,3 ve %?1,8 inde osteoartrikiiler
tutulum (artrit %6,7, spondilodiskit %39, sakroileit %20,
bursit %?1,8), orsit, nérobruselloz, deri tutulumu ve endokardit
gelistigini saptamislardir. Calismamizda da, bruselloz olgularinin
%74,2'sinin komplike olmadigi ve en sik fokal tutulumun
osteoartrikller tutulum oldugu belirlenmistir (spondilodiskit
0/09,6, artrit %4,4, sakroileit %3).

Bruselloz tanisinda altin standart; kan ya da doku kiiltiirlinde
mikroorganizma varhginin gosterilmesidir (5). Calismamizda
olgularin yalniz %7,4'inde kiltiirde Brucella spp. Uretildigi
belirlenmistir. Kiiltiirle tani konan hastalarin azliginin olgularin

%65,5'inin ayaktan izlenmesi ve ayaktan izlenen olgularda kan
kalturd alinmamasiyla iliskili oldugu dustliniilmustir. Bruselloz
sliphesinde, serum agliitinasyon testinde tek serum drneginde
1:160 ve lizeri titre olmasi ve/veya iki hafta aralikla tekrarlanan
serum orneklerinde en az dort kat titre artisi olmasi bruselloz
tanisi koydurmaktadir (3). Nitekim; hastalarimizin tamaminda
serum tiip aglltinasyon testinde 1:160 ve lzeri titrede antikor
varhg tespit edilmistir.

Diinya Saghk Orgiitii bruselloz tedavisinde dncelikli olarak
doksisiklin-rifampisin ve doksisiklin-streptomisin tedavilerini
onermektedir (11).

Tablo 2: Olgularin baslangi¢ ve takiplerdeki CRP, NLO, RDW ve PLO degerleri ve tedavi siirecindeki aylik degisimleri

1. 2. .
Ortalama + SS Ortanca (min.-maks.) F P de;iéimi de;iéimi ze;iéimi

Tedavi oncesi 36,98+56,64 21,2 (1-477)

CRP (mg/L) 1. ay sonu 7,82+13,5 4 (0,3-128)
2. ay sonu 5,02+7,68 3,2 (0.3-60) 14.796 0,000 0,002 0,000 0,000
3. ay sonu 4,26+2,33 4 (1-9,6)
Tedavi dncesi 1,94+1,25 1,61 (0,52-9,33)

NLO 1. ay sonu 1,5+1 1,35 (0,5-10,55)
2. ay sonu 1.48+0,65 142 (0,57-4.18) 5.572 0,011 0,010 0,024 0,015
3. ay sonu 1,44+0,66 1,37 (0,57-3,88)
Tedavi dncesi 14,16+1,8 13,85 (11,5-25,3)

RDW (%) 1. ay sonu 14,98+2 14,6 (11,7-23,9)
2. ay sonu 15,21+1,69 15,1 (12-20,2) B gy Loy ey B0
3. ay sonu 15,05+1,5 14,9 (13-18,7)
Tedavi dncesi 125,7+61,73 115,5 (16,3-403,8)

PLO 1. ay sonu 109,21+48,85 99,15 (6,5-457,1)
2. ay sonu 121.49+90,74 105.2 (50,6-780,9) 2426 015 0,08 0,44 0,09
3. ay sonu 113,49+42,16 107,8 (52,3-246,8)

Min.: Minimum, Maks.: Maksimum, SS: Standart sapma, CRP: C-reaktif protein, NLO: N&trofil lenfosit orani, PLO: Platelet lenfosit orani, RDW: Eritrosit dagilim genisligi

Tablo 3: Olgularin NLO, RDW ve PLO degerlerinin tedavi siirecindeki degisiminin CRP degisimiyle iliskisi

1. ay degisimi

CRP
1. ay degisimi r Uz
p 0,006
NLO 2. ay degisimi L -
3. ay degisimi ; -
. r -0,089
1. ay degisimi b 0,303
RDW 2. ay degisimi -
3. ay degisimi ; -
o r 0,118
1. ay degisimi b 0173
PLO 2. ay degisimi ; -
3. ay degisimi ; -

2. ay degisimi 3. ay degisimi

0325 i

0,009

B 0,395
0,037

-0,158 )

0,216

~ -0,054
0,787

0,079 B

0,538

B 0,318
0,099

CRP: C-reaktif protein, NLO: Nétrofil lenfosit orani, PLO: Platelet lenfosit orani, RDW: Eritrosit dagilim genisligi
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Bu oOneriye uygun bir bicimde, calismamizda yer alan
olgularin %67,7'sine doksisiklin-rifampisinin tedavisinin verildigi
tespit edilmistir. Ancak; geri kalan hastalarin tedavisinde,
hastaligin tutulum sekli, ila¢ yan etkileri ve hastalarin ilaglari
tolere edememesi nedeniyle, doksisiklin, rifampisin, seftriakson,
streptomisin, siprofloksasin ve trimetoprim-sulfametoksazol
tedavilerinin diger kombinasyonlari kullaniimistir.

Bruselloz  olgularinin tan1 ve tedavi etkinliginin
degerlendiriimesinde CRP vyararli bir belirtec olarak yaygin
bicimde kullamimaktadir (12-14). CRP, duyarh bir akut faz
proteini olmakla birlikte tiim akut enflamatuvar durumlarda
ylikselebileceginden  &zglilligl  zayifti. ~ Bu  nedenle,
calismamizin tasariminda enflamasyona neden olabilecek diger
tibbi durumlar bulunan hastalar calisma disi birakilmistir.
Olgularimizin CRP degerlerinin ilk tani aninda yiksek oldugu
ve takipte geriledigi gorilmistir. Bu nedenle CRP halen tani
ve tedavide kullanilabilecek degerli bir gostergedir. Ancak;
Ulkemizde brusellozun endemik olarak gorildigi bolgelerde
tanisal ve takip amacl kullanilan tetkik olanaklar yetersiz
olabilir. Dahasi; antikor titreleri tedavi sonrasinda da uzun
stire pozitif kalabilir. Bu nedenle; tedavinin kesilme zamanini
belirlemek klinisyeni zorlayabilir (6). Takipte kullanilabilecek
basit ve yaygin kullanilan ydntemlerin varhiginin tespiti, bu
sorunun ortadan kalkmasina yardim edebilir.

NLO; ilk kez Zahorec (15) tarafindan klinik pratikte
kullanilabilecek ek bir enfeksiyon belirteci olarak dnerilmistir.
Takiben, pndomoni, bakteremi, enfektif endokardit, sepsis ve
septik sokta hastaligin ciddiyetini ongdren bir parametre
olarak 6ne strilmistir (16-18). Bakteriyel enfeksiyonlarin da
dahil oldugu cesitli stres etkenlerine bagh olarak dolasimdaki
total l6kosit ve notrofil sayilari artarken lenfosit sayisi
azalmaktadir. Bu nedenle NLO'nun bakteriyel enfeksiyonlarda
tek basina notrofili veya lenfopeni kullanimindan daha degerli
bir belirte¢ oldugu distiniilmektedir (19,20). Bunun yani sira,
malignitelerden kardiyovaskiiler hastaliklara kadar bircok klinik
tabloda, NLO'nun hastalik ciddiyeti ve sagkalimla korelasyon
gosteren bir belirtec oldugu ve takipte kullanilabilecegi
raporlanmistir (21,22). Bruselloz olgularinin tam kan sayimi
parametrelerinin  saglikli  kontrollerle karsilastirildigr ~ bir
calismada bruselloz tanisi kondugu andaki NLO degeri saglikli
olgulardan belirgin daha yiiksek saptanmistir (23). Cift ve
Yucel (24) baslangictaki NLO ve RDW degerlerini Brucella spp.
iliskili olan ve olmayan epididimorsit hastalarini birbirinden
ayirt edebilen bir parametre olarak dnermislerdir. Olt ve ark.
(23) eriskin bruselloz hastalarinda NLO degerinin yiikseldigini
bulmuslardir. Bozdemir ve ark. (25) NLO'nun cocukluk c¢agi
bruselloz hastalarinda tedavi takibinde kullanilabilecek iyi bir
enflamasyon belirteci oldugunu belirtmislerdir. Calismamizda
da NLO degerinin tedavi altinda geriledigi ve aylik kan
takiplerindeki NLO degeri degisiminin istatistiksel anlamhlik
tasidigi belirlenmistir.
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RDW degeri otomatize tam kan sayimi sistemlerinin bir
sonucu olarak rutin elde edilebilmektedir. RDW dolasan
eritrositlerin blyukligiindeki heterojeniteyi yansitir. RDW
dolasan eritrositlerin  boyutunun bir 6lclisi
yani sira immiin aktivasyonu da gG6stermektedir (26,27).
Enflamatuvar durumlarda RDW artisi  proenflamatuvar
sitokinlerin etkisiyle eritrosit yari émriiniin kisalmasi, kemik
iliginde eritrosit lretiminin artmasi ve inefektif eritropoezle
iliskilendirilmektedir (28-30). Enflamatuvar barsak hastalg,
Colyak hastaligi, romatoid artrit, pulmoner emboli, insan
immiin yetmezlik virlisu enfeksiyonu iliskili koroner arter
hastaligi, kalp yetmezligi, atriyal fibrilasyon, akut pankreatit,
bakteremi, pndmoni, sepsis, septik sok, enfektif endokardit ve
transplantasyon enfeksiyonlari gibi enflamatuvar ve enfeksiy6z
patolojilerde RDW'nin prognostik degeri tanimlanmistir (31-
35). Bruselloz olgularinda RDW'nin seyrini degerlendirdikleri
calismalarinda Togan ve ark. (36) RDW degerini baslangigta
ve takipte normal sinirlar icerisinde bulmuslar, tani ve tedavi
takibinde guvenilir bir parametre olmadigini belirtmislerdir.
Diger taraftan, eriskin ve cocukluk cagi bruselloz hastalarini
degerlendiren cesitli calismalarda tedavi dncesi RDW degeri
yiiksek bulunmus ve tedaviyle geriledigi saptanmistir (24,37).
Calismamizda RDW degerinin tedaviyle birlikte istatistiksel
olarak anlamli bir bicimde tedavinin birinci ve ikinci ayi
sonunda geriledigi gorulmustir. Ancak tedavi siiresi daha uzun
olan komplike bruselloz olgularinda daha sonraki tedavi ayinda
degisim olmadigi belirlenmistir.

olmasinin

Trombositler enflamasyonda aktif rol oynar ve immiin
sistem (zerinde dlzenleyici etkileri bulunmaktadir (38).
Enflamasyonla degisen platelet ve lenfosit sayilari PLO'nun
enflamatuvar belirtec olarak kullanimini glindeme getirmistir.
PLO'nun neoplastik, kardiyovaskiler ve mikrobiyolojik
etiyolojiye  bagh gelisen bircok hastalikta sistemik
enflamasyonu ve prognozu 6ngoéren degerli bir parametre
oldugu bildirilmistir (39). Ancak bruselloz olgularinda PLO'nun
enflamatuvar belirte¢ olarak degerlendirildigi
calismalarin sayisi kisithdir. Aktar ve ark. (37) cocukluk cagi
bruselloz olgularinda tedavi oncesi PLO degerinin tedavi
sonrasi degere gore daha yiiksek oldugunu bildirirken,
Bozdemir ve ark. (25) bruselloz artritinde PLO degerinin
saglikli kontrol grubuyla fark gostermedigini belirtmislerdir.
Calismamizda da PLO degerinin tedavi Oncesi ve takipteki
degerleri arasinda fark saptanmamistir.

roltiniin

Calismamizda literatiirdeki NLO, RDW ve PLO degerlerinin
bruselloz olgularinda enflamatuvar belirte¢ olarak kullanimini
irdeleyen diger calismalardan farkl olarak bu degerlerin tedavi
altindaki degisimi CRP degerinin degisimiyle karsilastirilmistir.
Buna gore; yalniz NLO degerinin degisiminin CRP degisimiyle
korele oldugu belirlenmistir.
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Tim bruselloz olgularinda NLO ve komplike olmayan
brusellozda RDW degeri tedavi takibinde kullanilabilir. Bu
degerler otomatize tam kan sayimiyla, hizla, ek maliyet ve is
guicti gerekmeksizin olc¢llebilir. Bu acidan bruselloz tedavi
takibinde NLO ve RDW tiim merkezlerde yararlanilabilecek
parametrelerdir. NLO degisiminin CRP ile korele olmasi NLO'nun
tedaviye yaniti gostermede daha glivenilir bir parametre
oldugunu dustindiirmektedir.
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MR Defecography Findings Suggesting Anismus: Reliable or not

Reliable?
Anismus’a Isaret Eden MR Defekografi Bulgulari: Gtvenilir mi, Degil mi?

@ Digdem Kuru Oz, ® Nuray Haliloglu, ® Ayse Erden

Ankara University Faculty of Medicine, Department of Radiology, Ankara, Turkey

Abstract

Objectives: We aimed to describe the MR defecography findings of anismus, and to compare them with those seen in other pelvic floor disorders.

Materials and Methods: MR defecography findings suggesting anismus (Group 1) were compared with findings of other pelvic floor abnormalities
(Group 2). Anorectal angle (ARA) was measured both at rest and during defecation. Anal canal diameter was measured as the width of ultrasound gel
column passing through the anal canal during defecation on CINE images. Percentage of rectal emptying was calculated by measuring the maximum
dimension of contrast-filled rectum at rest and of retained contrast material at the end of the examination after defecatory attempts. MR images
were retrospectively evaluated by two radiologists in consensus.

Results: There were 60 patients in Group 1 (39 female, mean age 45 years), and 41 patients in Group 2 (39 female, mean age 54 years). The mean
ARA at rest was 97.7° in Group 1, 106.8° in Group 2, and ARA during defecation was 98.8° in Group 1, and 134.9° in Group 2. The mean value of rectal
emptying was 35%, and 83% in Group 1 and 2, respectively. Anal canal did not open in 5 patients, the width of the anal canal was less than 10 mm
in 48 patients, and was between 10 and 14 mm in 7 patients in Group 1. It was less than 10 mm in 9 patients, between 10 and 15° in 12 patients
and more than 15 mm in 20 patients in Group 2. There was a statistically significant difference between two groups in all parameters (p<0.05).
Accompanying pelvic floor pathologies were present in 28 patients in Group 1 (47%), and rectocele was the most frequent associated abnormality.

Conclusion: MR defecography findings in patients with anismus are significantly different from other pelvic floor pathologies.

Key Words: Anismus, MR Defecography, Dyssynergic Defecation

Amac: Amacimiz anismusun MR defekografi bulgularini tanimlamak ve bunlari diger pelvik taban hastaliklarina ait bulgularla karsilastirmaktir.

Gere¢ ve Yontem: Anismusa isaret eden MR defekografi bulgulari olan hastalar (Grup 1) diger pelvik taban hastaliklarina ait bulgulari olan
hastalar (Grup 2) ile karsilastirildi. Anorektal a¢i (ARA) istirahatte ve defekasyon sirasinda 6l¢lldi. Defekasyon sirasinda ultrason jeli anal kanaldan
gecerken anal kanal genisligi dlciildii. istirahat sirasinda kontrast madde ile dolu olan rektumun maksimum genisligi ve inceleme sonunda kalan
kontrast maddenin capi dlclilerek rektal bosalma derecesi hesaplandi. MR goriintiileri 2 radyolog tarafindan retrospektif olarak ve fikir birligi ile
degerlendirildi.

Bulgular: Grup 1'de 60 hasta (39 kadin, ortalama yas 45), Grup 2'de 41 hasta (39 kadin, ortalama yas 54) mevcuttu. istirahatte ortalama ARA Grup
1'de 97,7°, Grup 2'de 106,8°, defekasyon sirasinda ARA Grup 1'de 98,8°, Grup 2'de 134,9° 6l¢iildl. Ortalama rektal bosalma derecesi Grup 1'de %35
ve Grup 2'de %83 idi. Grup 1'de 5 hastada anal kanal acilmaz iken 48 hastada anal kanal ¢capi <10 mm, 7 hastada 10-14 mm olarak dl¢iildii. Anal
kanal capi Grup 2'de 9 hastada <10 mm, 12 hastada 10-15°, 20 hastada >15 mm olarak 6l¢iildi. Biitiin parametreler 2 grup arasinda istatistiksel
olarak anlamli fark géstermekteydi (p<0,05).

Sonug: Anismuslu hastalarda MR defekografi bulgulari diger pelvik taban hastaliklarina gére anlamli olarak farklilik géstermektedir.
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Introduction

Chronic constipation is a common health problem which is
usually relieved by changes in diet. Patients who can not be
treated with these changes or with simple medications, need
to be assessed with physiological and imaging tests. Anal
manometry and magnetic resonance (MR) defecography are
widely used to differentiate structural abnormalities from
functional problems, which is important in deciding treatment
strategy (1).

Diagnostic criteria for functional constipation include;
excessive straining during defecation, lumpy or hard stool,
need for digital maneuvers to facilitate defecation, sense
of incomplete evacuation, and fewer than 3 defecations
per week (2). Anismus is a functional abnormality with
symptoms of obstructed defecation, and it is the second most
common cause of chronic constipation after normal transit
constipation (3).

Paradoxical contraction or inadequate relaxation of the
puborectalis muscle during defecation is responsible for this
functional disorder but structural problems like rectocele or
rectal prolapse may also co-exist. There is no consensus in the
literature about the reference standard technique to diagnose
anismus (4). Rectal balloon expulsion test measures the time
required to expel a rectal balloon filled with water or air, and
anal manometry measures anal pressures at rest and during
straining but these tests have high false positive and false
negative rates (2,4).

Dynamic ultrasound (US) is suggested as a diagnostic imaging
test for anismus but as US is an operator dependent technique
it should be used in experienced hands (5,6). MR defecography
is a reliable imaging method to demonstrate anismus as well as
structural abnormalities like rectocele or rectal intussusception
which may be associated with anismus. With its excellent soft
tissue resolution which leads to simultaneous evaluation of both
anatomy and function of the entire pelvic floor structures and
lack of ionizing radiation, MR defecography is usually preferred
over conventional defecography especially in complicated
patients (7).

The aim of this study is to describe the MR defecography
findings of anismus, and to compare them with those seen in
other pelvic floor disorders.

Materials and Methods

The Institutional Ethics Committee of Ankara University
Faculty of Medicine approved this retrospective study protocol
(Approval no: 17-473-20, Date: 01.09.2020) and waived
informed consent.
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Patients

After searching our instutional database to find patients who
underwent MR defecography in our department between July
2016-July 2020, we used “anismus”, "dyssynergic defecation”,
and "pelvic dyssynergia" as key words to detect patients who
had MR defecography findings suggesting anismus.

Consecutive patients during the same period with other
pelvic floor abnormalities like rectocele, or pelvic floor descent
generated the control group.

Patients whose images were not available or not adequate
for evaluation due to technical considerations or suboptimal
patient cooperation, and patients with a history of pelvic floor
surgery were excluded.

MR Imaging Protocol

MR defecography was performed by using a 1.5 Tesla MR
system (General Electric, Optima MR 450 W) in supine position
using a phased array body coil. After obtaining T2W FSE static
images in axial, coronal, and sagittal planes, the patient was
placed in left lateral decubitus position and approximately 150
mL of US gel was inserted via rectal tube. When the rectum was
filled with US gel, the patient was asked to lie in supine position,
and a pillow was placed under the knee with slight flexion
in order to be close to the physiological defecation position.
Dynamic imaging was performed at rest and during evacuation
in sagittal plane using 2D balanced steady-state free precession
cine sequences. Consecutive images were obtained from the
middle (including symphisis pubis, bladder, vagina, rectum and
coccyx) and from a 1.5 cm distance on both sides of the midline,
with a cross-sectional thickness of 5 mm. CINE images in the
defecation phase were repeated for at least 3 times.

Image Interpretation

MR images were retrospectively evaluated by two
radiologists with more than 10 years of experience in pelvic
floor imaging, in consensus. Anorectal angle (ARA), the angle
between the posterior border of the distal rectum and the
central axis of the anal canal, was measured both at rest and
during defecation. Anal canal diameter was measured as the
width of US gel column passing through the anal canal during
defecation on CINE images. Percentage of rectal emptying was
calculated by measuring the maximum dimension of contrast-
filled rectum at rest and of retained contrast material at the end
of the examination after defecatory attempts.

Accompanying pelvic floor abnormalities were noted.
Rectocele was defined as 2 cm or more bulging of the anterior
rectal wall. Rectal intussusception was characterized by prolapse
of full-thickness anorectal wall. 1 cm or more descent of the
bladder neck and uterine cervix beyond the pubococcxygeal line
was reported as an abnormal pelvic floor descent.
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Statistical Analysis

T-test was used to investigate the difference in age and
gender between two groups. Mann-Whitney U test was used
to analyse the ARA at rest, during defecation, the change in
the angle between rest and defecation, the width of the anal
canal, and the degree of rectal evacuation. P-value less than
0.05 was considered as statistically significant. All parameters
were standardized by taking a mean value of 0 and standard
deviation of 1 to obtain the most significant parameter.

There were 320 patients who underwent MR defecography
in our department between July 2016-July 2020. Using the
aforementioned search and exclusion criteria we found 66
patients with MRI findings suggesting anismus (20%), and
excluded 6 of them. The remaining 60 patients (group 1) were
retrospectively evaluated. There were 21 (35%) male and 39
(65%) female patients with a mean age of 45 years (age range
18-80 years).

The mean ARA was 97.7° at rest, and 98.8° during defecation.
ARA decreased in 26 patients, did not change in 7 patients and
increased in 27 patients (Figures 1A, B). The increase in ARA was
more than 20° in only 4 patients (7%).

Anal canal did not open and there was no evacuation of
contrast material in 5 patients. The width of the anal canal
was less than 10 mm in 48 patients, and was between 10-14
mm in 7 patients. 50% or more of the contrast material could
be evacuated from rectum in 19 patients (32%). None of the
patients could totally empty the rectum. The mean value of
rectal emptying was 35% (Figure 2).

Accompanying pelvic floor pathologies were present in 28
patients (47%). Rectocele was found in 17 patients (Figure 2),
pelvic floor descent was seen in 4 patients, both rectocele and
pelvic floor descent was seen in 5 patients and invagination was
detected in 2 patients.

There were 41 patients in the control group (group 2) with
a mean age of 54 years (age range 23-78 years), and only 2 of
them were male. There was a significant difference in age and
gender between the two groups (p=0.01, p<0.001, respectively).

The mean ARA was 106.8° at rest, and 134.9° during
defecation. ARA increased in all patients and the degree of
increase was between 15-48°. The width of the anal canal was
less than 10 mm in 9 patients, between 10-15° in 12 patients
and more than 15 mm in 20 patients. ARA at rest, ARA during
defecation, the change in the angle during defecation, and the
width of the anal canal were significantly different between the
two groups (p<0.05).

All patients could evacuate rectum in various degrees
changing between 50-100% in the control group. The mean
value of rectal emptying was 83%, and there was a statistically
significant difference between two groups (p<0.05). Results are
summarized in Table 1.

The most statistically significant parameter between the
two groups was ARA during defecation. Anal manometry was
performed in 17 of the 60 patients in group 1 (28%). In 12
of the 17 patients, the decrease in anorectal pressure during
defecation was less than 40 mmHg. In 2 of the 17 patients
anorectal pressure paradoxically increased during defecation.
In both of these 2 patients the width of the anal canal was
less than 10 mm, ARA decreased during defecation, there

Figure 1: MR defecography images at rest (A), and during defecation (B) of a 34-year-old woman with complaints of impaired and prolonged
evacuation, and need for digital maneuver. The ARA has decreased during defecation, and there is a prominent impression of the puborectal sling

(asterisk)

ARA: Anorectal angle, MR: Magnetic resonance
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were accompanying rectoceles, and only 20% of the contrast
material could be evacuated from rectum. In 3 of the 17 (18%)
patients, anal manometry findings were within normal limits. In
1 of these 3 patients although ARA decreased from 112° to 95°,
839% of the contrast material was evacuated from rectum. In 2
of the 3 patients with normal manometry findings, anal canal
diameter was less than 10 mm. ARA increased from 90° to 110°
in 1 patient, and from 90° to 92° in the other one, with 40% and
43% of contrast evacuation, respectively.

In the remaining 43 of the 60 patients without anal
manometry examination, patients were treated with
dietary regulations, and medical treatment without further
investigation.

The exact etiology of anismus is unclear; mechanical causes
like childbirth, history of sexual abuse or psychological disorders
like anxiety, depression have been described as possible
predisposing factors. The real incidence of this functional
disorder is not clear, and there is a not a reference standard

Figure 2: MR defecography image during the last cine imaging. Despite
repeated attempts of defecation, the patient could not empty the
rectum. Also note the small rectocele (asterisk)

MR: Magnetic resonance

Table 1: The results of MR Defecography measurements

technique for the diagnosis. A female predominancy is suggested
(8). The rate of anismus in our study group was 20% and 65% of
the patients with anismus were female.

Measuring rectoanal pressure at rest and during defecation
by anal manometry to demonstrate a failure in anal relaxation
or a paradoxical anal contraction is widely used to diagnose
anismus. But it has been reported that anal manometry results
may be similar in patients with anismus and healthy volunteers
and abnormal manometry patterns may be seen in asymptomatic
subjects (9). Recently imaging findings are included in the
diagnostic criteria for anismus and MR defecography is reported
to be superior to conventional defecography in patients with
accompanying pelvic floor pathologies like rectocele (10). We
found that accompanying pelvic floor pathologies are present
in nearly half of the patients with anismus (47%). So we believe
that MR defecography is quite important in these patients,
especially for treatment planning.

Anismus is a functional defecatory dysfunction presenting
with symptoms of obstructed defecation, and it is usually
managed with biofeedback theraphy. On the other hand if there
are mechanical causes of obstructed defecation like rectocele or
perineal descent, then surgical intervention may be necessary.
MR defecography helps to diagnose or rule out both functional
and mechanical causes of obstructed defecation, and provides
information about all 3 pelvic floor compartments but it may
overdiagnose anismus (4).

It has been suggested that impaired rectal evacuation
(inability to evacuate two thirds of a 120 mL contrast enema
within 30 sec) during defecography is highly specific for
the diagnosis of anismus, a better predictor than the ARA
measurement (11). Nevertheless given the awkward situation
for the patient, impaired evacuation may not always reflect an
abnormality. It is utmost importance to explain the procedure
to the patient before MR defecography and to make sure that
there is no embarassing environment during the examination.
At least 3 attempts of evacuation should be scanned. Despite all
these efforts if the patient can not evacuate rectum efficiently
then a suspicion of anismus may arise. Nevertheless it has
also been reported that impaired evacuation can be seen in
more than 70% of patients with pelvic floor disorders other
than anismus (12). So impaired evacuation can not be used
as the sole diagnostic criteria, but should be supported by
other imaging findings. ARA measurement, the change in ARA
during defecation, and prominent impression of the puborectal

Mean ARA at  Mean ARA during Anal canal 0-10  Anal canal 10-14  Anal canal >14  Mean rectal
rest defecation mm mm mm emptying
Group 1 97.7° 98.8° n=>53 n=7 None 35%
Group 2 106.8° 134.9° n=9 n=12 n=20 83%

Group 1: Patients with anismus; Group 2: Patients with pelvic floor pathologies other than anismus, ARA: Anorectal angle, n: number of patients, MR: Magnetic resonance
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sling on the posterior aspect of rectum should be taken into
consideration to diagnose or rule out anismus. In consistence
with the literature we found that ARA during defecation and
the change in ARA between rest and defecation are significantly
lower in patients with anismus but we also found that ARA was
more acute even at rest in these patients which is not consistent
with the literature (12). The most significant parameter in our
study group was ARA during defecation.

The width of the anal canal during defecation is not usually
indicated on MR defecography reports but the opening of the
anal canal should be mentioned. In our study population, the
width of the anal canal was less than 15 mm in all patients
in group 1, and in 21 of the 41 patients (51%) in group 2.
We suggest that anal canal diameter less than 15 mm during
defecation can support other imaging findings of anismus but
may not be taken into consideration if it is not accompanied by
other imaging findings of anismus.

Study Limitations

There are some limitations of our study. First, this is a
retrospective study. Second, anal manometry was performed in
only a small number of patients, so we could not compare the
two methods. Third, there is no reference standard technique
for the diagnosis, so we might need more studies with larger
study groups to indicate MR defecography findings of anismus
as definetely reliable.

MR defecography findings in patients with anismus are
significantly different from other pelvic floor pathologies
but anismus is not an easy diagnosis to make and there is
not a unique finding on MR imaging. ARA at rest and during
defecation, the change in ARA between rest and defecation,
the width of the anal canal, and the degree of rectal emptying
should be considered. Moreover we should be confident about
the patient cooperation. MR defecography provides useful
information about anismus but it still can't be accepted as the
reference standard technique.

Main Points

1. There is no reference standard technique to diagnose
anismus.

2. MR Defecography findings in patients with anismus are
significantly different from other pelvic floor pathologies.

3. ARA at rest, and during defecation, the opening of
the anal canal, and the degree of rectal emptying should be
considered together.

4. Accompanying pelvic floor pathologies are present in
nearly half of the patients with anismus.
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Amac: Over kanserlerinin biiytik kismi epitelyal kékenlidir. Epitelyal over kanserlerinin 6zel bir alt grubu olan ve nadir goriilen berrak hiicreli tip over
kanserlerinin zellikleri, klinik yaklasim ve sagkalimlarinin incelenmesi amaclanmistir.

Gereg ve Yontem: Ankara Universitesi Tip Fakiiltesi, Tibbi Onkoloji Anabilim Dali'nda 01.01.2010-31.12.2020 tarihleri arasinda histopatolojik olarak
berrak hiicreli tip epitelyal over kanseri tanisi alan takipli hastalarin kayitlari geriye doniik olarak incelendi. Hastalarin yaslari, tani anindaki evreleri,
cerrahi sonrasi histopatolojik tanilari, aldiklari kemoterapi rejimleri, genel sagkalim (GSK) ve progresyonsuz sagkalim (PSK) siireleri incelendi.

Bulgular: Calismaya alinan 11 hastanin ortanca yasi 53 (22-70) yil olarak saptandi. Hastalarin 4'G cerrahi evrelemeye gére evre I'de tani alirken
diger 7 hasta evre 3c olarak saptandi. Hastalarin tani aninda ortanca CA 125 diizeyi 86 IU/mL (10-3122) iken, 3 hasta normal CA 125 diizeylerine
sahipti. U¢ hastada eslik eden endometriozis saptandi. Sadece bir hasta neoadjuvan kemoterapi alirken, tiim hastalara debulking cerrahi uygulandi.
Hastalarin hepsi adjuvan kemoterapi aldilar. Hastalarin takip siireleri sonunda PSK ve GSK incelendiginde; ortanca PSK adjuvan tedavi sonrasi uzak
metastaz ile niliks olan 7 hasta icin 9 ay ortanca GSK 37 ay olarak saptand.

Sonug: Erken evre berrak hiicreli tip epitelyal over kanserleri diger erken evre epitelyal over kanserleriyle benzer sagkalima sahip olmalarina ragmen,
ileri evrelerde daha kotii sagkalim goriilmektedir.

Anahtar Kelimeler: Over Kanseri, Berrak Hiicre, Kemoterapi

Abstract

Objectives: Most ovarian cancers are of epithelial origin. The purpose of this study was to evaluate clinical characteristics, clinical approach and
survival of the rare clear cell type epithelial ovarian cancers, which are a special subgroup of epithelial ovarian cancers

Materials and Methods: The records of the patients who were followed up with a histopathological diagnosis of clear cell type epithelial ovarian
cancer between 01.01.2010 and 31.12.2020 in the Department of Medical Oncology at Ankara University Faculty of Medicine were reviewed
retrospectively. The patients’ ages, stages at the time of diagnosis, histopathological diagnosis after surgery, chemotherapy regimens, overall survival
(0S) and progression-free survival (PFS) were assessed.

Results: The median age of 11 patients included in the study was 53 (22-70) years. While 4 of the patients were diagnosed at stage | according to
surgical staging, the other 7 patients were found to be stage 3c. At the time of diagnosis, the median CA125 level of the patients was 86 IU/mL
(10-3122), while 3 patients had normal CA125 levels. Three patients had concomitant endometriosis. While only one patient received neoadjuvant
chemotherapy, all patients underwent debulking surgery. All patients received adjuvant chemotherapy after surgery. When the progression-free
survival and overall survival of the patients at the end of the follow-up period were examined, the median progression-free survival (mPFS) was 9
months for 7 patients who relapsed with distant metastases after adjuvant therapy. The median overall survival (mOS) was 37 months.

Conclusion: Although early-stage clear cell epithelial ovarian cancers have similar survival to other early-stage epithelial cancers, worse survival is
observed in advanced stages.

Key Words: Ovarian Cancer, Cell Clear, Chemotherapy
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Over kanseri, tiim diinyada kadinlarda gorilen en sik yedinci
kanser olmasina ragmen kansere bagh o6llimlerde besinci sirada
yer almaktadir (1). GLOBOCAN verilerine gére 2020'de diinya
capinda yaklasik 314.000 kadina over kanseri tanisi konulurken,
207.000'den fazla kadin bu hastaliktan yasamini yitirmistir.
Ulkemizde ise ayni yil 4059 yeni olgu ve 2730 6liim orani
bildirilmistir (2). Jinekolojik kanserler arasinda serviks ve uterin
kanserlerden sonra tictincii sikhkta goriilmekte olan over kanseri,
jinekolojik kansere bagli 6liimlerin ise en sik nedenidir (1).

Over kanserlerinin  bliylk cogunlugu (%95) epitelyal
kokenlidir (alt tipler; yiiksek dereceli serdz, diistik dereceli serdz,
endometrioid, berrak hiicreli ve misin6z); geri kalani diger
overyan hiicre tiplerinden kaynaklanir (3). Overin berrak hicreli
karsinomlari (BHOK) tiim over malignitelerinin Kuzey Amerika'da
%5-10"unu ve bati Glkelerinde %12'sini olusturmaktadir, ancak
Dogu Asya'da 9%25-30'luk bir prevalansa sahiptir (4,5).

1939 yilinda ilk kez Schiller tarafindan immatiir glomerdler
bir patern iceren "hobnail" ve berrak hiicrelerin olusturdugu
overe ait neoplazm olarak tamimlanmis ve mesonefroma
terimini kullanilmistir (6). Bu tlimér mesonefrik tubulden
kaynaklananlara ve renal tlimorlere cok benzemektedir. Daha
sonradan Schiller'in orijinal agciklamalarinin iki ayri popilasyonu
tarif ettigi belirtilmistir. Bunlarin ilki genc kadinlarda gorilen
germ hiicreli tlimorler, digeri ise daha agresif epitelyal orjinli
BHOK'dir. Son derece kotli sagkalimi olan BHOK daha cok geng
yaslarda ve Asya kdkenli kadinlarda géziikmektedir. BHOK tanisi
konulan hastalarin %75'i evre 1 olarak saptanmaktadir (7).

Erken menars, ge¢c menopoz, dusiik oral kontraseptif
kullanimi ve dusiik gebelik orani gibi BHOK gelismesi ile iliskili
bircok risk faktorii tanimlanmustir (8). Ayrica, endometriozisli
kadinlarda olmayan kadinlara kiyasla BHOK gelisme riski 3 kat
arttigindan, endometriozis BHOK'nin kanser dncesi lezyonu
olarak kabul edilmektedir (9). BHOK'li hastalar daha genc yasta
ve daha erken evrede teshis edilme egilimindedir ve genellikle
hafif ila orta derecede serum CA125 yiikselmesi ile birlikte
tromboembolik komplikasyonlara sahip olduklari bulunmustur.
Yiiksek dereceli serdz karsinomunun tani ve takibinde kullanilan
bir tlimor belirteci olan CA125, BHOK i¢in zayif bir belirtectir.
Bu nedenle, BHOK icin spesifik serolojik biyobelirteclere ihtiyag
vardir.

Bizim calismamizda da epitelyal over kanserinin nadir
goriilen bir alt tipi olan berrak hicreli over kanserlerinin hasta
ozellikleri, klinik yonetimi ve sagkalimlari incelenmistir.

Gerec ve Yontem

Bu calismada Ankara Universitesi Tip Fakiiltesi Tibbi Onkoloji
boliimiinde 01.01.2010-31.12.2020 tarihleri arasinda ICD C56

tani kodu ile over karsinom tanisi alan 802 hasta verisi tarandi.
Histopatolojik olarak BHOK tanisi konmus ve tam kayitlarina
ulasilmis, 18 yas ve lzeri 11 hasta retrospektif incelemeye
alinmistir. Hastalarin yaslari, tani anindaki evreleri, cerrahi
sonras! histopatolojik tanilari, aldiklari kemoterapi rejimleri ve
sagkahimlari hasta kayitlarindan degerlendirilmistir.

Tum hastalarin ayrintili fizik muayene, rutin kan parametreleri
ve tlimor belirtecleri tetkik edildi. Hastalarin tiimine total
abdominal histerektomi, bilateral salpingooferektomi, total
omentektomi, pelvik lenf nodu diseksiyonu yapildi. Patolojik
tlimor evresi, American Joint Committee on Cancer Staging
Manual, 8. baskiya gore tanimlandi. Tim hastalara histopatolojik
inceleme sonrasinda 6 kiir kemoterapi (paklitaksel ve platin
kombinasyonu) uygulandi. Alti kir kemoterapi sonrasinda
gerekli goriilen hastalara ayni kombinasyonun devami ya da
farkh bir kemoterapi protokolii uygulandi. Klinik takiplerinden
sagkalim verilerine ulagiimigtir.

Progresyonsuz sagkalim (PSK), adjuvan tedavi sonrasi
niikse kadar gecen siire, genel sagkalim (GSK) ise tani anindan
6lime kadarki stire olarak tanimlandi. Verilerin analizi SPSS for
Windows 25 paket programi kullanildi. Tanimlayici istatistikler
dagilimi normal olan degiskenler icin ortalama + standart sapma,
dagilimi normal olmayan degiskenler icin ortanca (minimum-
maksimum), nominal degiskenler ise olgu sayisi ve (%) olarak
gosterildi. Sagkalim analizleri Kaplan-Meier testi ile yapildi.
P<0,05 icin sonuglar istatistiksel olarak anlamli kabul edildi.

Makalemizin etik kurul onayi Ankara Universitesi Tip
Fakiiltesi Etik Kurulu'ndan Helsinki Bildirgesi'ne uygun olarak
alinmistir (karar no: 107-402-22, tarih: 01.08.2022).

Bulgular

Tam verilerine ulasilan 11 hastanin ortanca tani yasi 53
(22-70) idi. Hastalarin tani aninda ortanca CA125 diizeyi
86 IU/mL (10-3122) iken, 3 hasta normal CA-125 diizeyine
sahipti. U¢ hastada eslik eden endometriozis vardi. Sadece bir
hasta neoadjuvan kemoterapi alirken tiim hastalara debulking
cerrahi uygulandi. Hastalarin hepsi adjuvan kemoterapi aldilar.
Hastalarin 4'U cerrahi evrelemeye gore evre 1 iken diger 7 hasta
evre 3c idi. iki hasta low grade, 9 hasta ise high grade BHOK idi.
Hastalara cerrahi islem sonrasinda en az 6 kiir platin+ paklitaksel
kemoterapisi verildi. Hastalarin takip siireleri sonunda PSK ve
GSK incelendiginde; ortanca PSK 9 ay (Sekil 1) idi. Ortanca GSK
37 ay (Sekil 2) olarak saptandi. On bir hastanin yas, tani aninda
evresi, gradi, CA-125 diizeyleri, uygulanan cerrahi islem, adjuvan
tedavi ve sagkalim siireleri Tablo 1'de gosterilmistir.

BHOK, ser6z over kanseri ile karsilastinldiginda, biyiik
cogunlugu erken donemde blyik pelvik kitle ve evre 1-2
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olarak tani almaktadir. Nadiren bilateral olarak goriliirler.
Non-ser6z tip epitelyal over kanserlerinde gorilebilen
hiperkalsemi, vaskiiler trombotik olaylar, lenf digimi
metastazlari BHOK'de de gorilebilir (10-12). Epitelyal over
kanserlerinin yaklasik 905-12'sini olusturan BHOK bizim
calismamizda tim over kanserlerinin %2,21'i idi. Bizim
calismamizda BHOK hasta oraninin daha az olmasi erken
evre hastalarin kadin hastaliklari ve dogum bdlimiinde takip
edilmesiyle iligkili olabilir.

Diger epitelyal over kanserleri gibi nulliparite BHOK'de de
risk faktorudar. Tubal ligasyon ile sigara ise yayinlarda koruyucu
faktor olarak gecmektedir. Ailede meme kanseri ya da over kanseri
oykdsti risk faktorii gibi goziikmemektedir (13). Farkli calismalarda
0025-28 arasinda degisen oranlarda endometriomalarla BHOK
arasinda iliski oldugu gosterilmistir (14). Fakat yine de bu iliskiler
tahminden oteye gidememekte ¢linkd tlimérin ayri bir yapidan
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Sekil 1: Genel sagkalim grafigi

Tablo 1: Hasta ozellikleri ve sagkalim siireleri

gelisebilecegi ve bunun rastlantisal olabilecedi bildirilmistir.
Bizim calismamizda da literatiire benzer sekilde 3 (%27,3)
hastada endometriozis 6ykiisi vardi.

BHOK icin kotii prognostik faktérler genc yas (60 yasin
alti), ileri evre ve vaskiiler invazyon bulunmasi olarak
sayilabilirken, papiller ve tubulukistik morfolojik patern
bagimsiz olarak daha iyi bir prognoz sergilemektedir.
Histolojik derece ile prognoz arasindaki iliski ile ilgili kesin bir

fikir birligi bulunmamaktadir (15).

Gunlimiizde, BHOK icin spesifik bir biyobelirte¢ yoktur,
BHOK'li hastalar genellikle hafif bir serum CA 125 yuksekligi
ile basvurur (11). Bizim ¢alismamizda hastalarin %27,27'sinde
normal CA 125 diizeyi, %54,54'tinde CA 125 diizeyi <100 U/mL
idi. Bu nedenle, BHOK'nin erken teshisini iyilestirmek icin yeni
tanisal belirteclerin belirlenmesine ihtiyag vardir (16,17).
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Sekil 2: Progresyonsuz sagkalim grafigi

:?Sta Yas Evre Grade  Sitorediiksiyon Eil-/:nzL? Endometriozis  Adjuvan tedavi Eggaaszalk Son durum Si??elz?l(lz:“y)
1 53 3c High Yapildi 170.3 Var Aldi 2 Eksitus 48
2 48 1 Low Yapildi 376.7 Yok Aldi 1 Yasiyor 24
3 55 1 Low Yapildi 31223 Yok Aldi 1 Yasiyor 24
4 22 3c High Yapildi 17 Yok Aldi 2 Yasiyor 24
5 47 1 High Yapildi 12.7 Var Aldi 1 Yasiyor 12
6 55 3c High Yapildi 257 Yok Aldi 3 Eksitus 24
7 47 1 High Yapildi 50 Yok Aldi 1 Yasiyor 72
8 70 3c High Yapildi 86 Yok Aldi 2 Eksitus 24
9 59 3c High Yapildi 39 Var Aldi 1 Eksitus 6
10 50 3c High Yapildi 10 Yok Aldi 2 Yasiyor 72
M 58 3c High Yapildi 246 Yok Aldi 3 Eksitus 36

*KT: Kemoterapi
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BHOK ile ilgili bildirilen en bulylk seri Chan ve ark.
(18) tarafindan vyapilan Amerika'nmin 12 ayrn eyaletinde
gerceklestirilen 13 wyilhik, 1411 hastanin dahil edildigi
calismadir. Bu calismada BHOK ile diger epitelyal over
timorlerini karsilastinilmis, buna gore tim serinin vyas
ortalamasi 65 iken BHOK icin bu deger 55 yasin alti olarak
saptanmis ve Asyali'larda diger irklara gore daha fazla riskli
bulunmustur. Diger kanserlere gore ilk tani ani daha sik evre
1 ile uyumluyken (%67), seroz karsinomlarda bu oran %19
olarak saptanmistir. Retroperitoneal lenf nodu pozitifligi seroz
timaorler icin %713 iken BHOK'de %7,3 olarak bulunmustur.
Evrelerine gore dizenlenmis 5 yillik sagkalim orani BHOK'de
daha koti saptanmistir. Multivariate analizler sonucunda
yas, evre, derece, histoloji ve cerrahi tedavi sagkalimda
bagimsiz prediktorler olarak bulunmustur. Ayrica BHOK'de
50 vyasin altinda ve Asyali olmanin ser6z karsinomlarla
karsilastirildiginda daha kotii prognoz gostergesi oldugu
belirtilmistir (18).

Retrospektif bircok calisma incelendiginde genel fikir
birligi, ileri evre BHOK'ler goreceli ser6z ve diger epitelyal
over kanserlerine kiyasla platin tabanli kemoterapilere
direncli olmalari ve kotli prognoza sahip olmalarndir. Bu
konuyla ilgili Takano ve ark. (15) tarafindan biylk seriyi
iceren calismada; 254 kisiden olusan hasta grubunda evre 1A
tlmorler seroz tiplerle karsilastirildiginda benzer prognoza
sahip olarak bulunurken, evre 3-4 olanlar daha koti prognoza
sahip bulunmustur. Mizuno ve ark. (19) ileri evre BHOK'lerin
ayni evredeki diger epitelyal over kanserlerine gore daha
kot prognoza sahip olduklarini dogrulamislardir. Ek olarak
Takano ve ark. (15) farkli platin icerikli kemoterapotikler
arasinda sonu¢ olarak herhangi bir fark saptamamis ve
ortalama basari oranini %32 olarak bildirmistir. Bu ylizden
simdiki tedavi yontemlerinde yenilik ortaya konabilmesi
icin tiimoriin patobiyolojik 6zellikleriyle ilgili arastirmalara
gereksinim vardir. Bizim calismamizda da prognozun kotu
oldugu gosterilmistir. Yas olarak 45-60 yas arasi poptlilasyona
denk gelmekte ve genellikle erken evrelerde buyiik boyutlara
ulasabildiginden tani koyulabilmektedir. Bizim calismamizda
ortanca PFS 9 ay iken, OS 37 ayd..

Calismanin Kisithliklari

Calismamizin bazi kisithliklari vardi. Cahismamizin en biylk
kisithhgr retrospektif tasarimidir. Ayrica calismamizda hasta
sayisi azdi ve bazi hasta verilerine ulasilamadi.

Erken evre BHOK, diger erken evre epitelyal kanserlerle
benzer prognoza sahip olmalarina ragmen, ileri evrelerde
daha kotl prognoza sahiptirler. Diger overyan tiimorlerle
karsilastirildiginda daha kemoresistandir.  Tumoriin - gelisimi

ve kemoresistansin nedeni halen tam olarak bilinmemektedir.
Yiiksek rezoliisyonlu mikroarray sistemlerdeki gelismelerle BHOK
patobiyolojisi hakkinda daha fazla bilgi edinilebilir.
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Kritik COVID-19 Hastalarinda Hepsidin, D Vitamini ve Enflamasyon
Belirteclerinin lligkisi ve Yogun Bakim Unitesi Sonugclarina Etkisi

The Relation of Hepcidin, Vitamin D and Inflammatory Parameters, and Effects on Intensive
Care Unit Outcome in Critically Il COVID-19 Patients
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Amag: Bu calismada amacimiz kritik koronavirtis hastaligi-2019 (COVID-19) hastalarinda hepsidin diizeylerinin degisimi ve D vitamini diizeylerinin,
enflamatuvar belirtecler, yogun bakim tinitesi (YBU) yatis siiresi ve yogun bakim sonucu ile iliskisinin degerlendirilmesi amaclanmistir.

Gerec ve Yontem: 1 Mart 2021 ile 17 Mayis 2021 arasinda hastanemiz pandemi YBU'de yatisi yapilan yetiskin hastalar prospektif olarak calismaya
dahil edildi. Hastalarin 1, 2, 3 ve 7. glin hepsidin diizeyleri ve diger enflamatuvar belirtecleri, kabul vitamin D diizeyleri, youn bakim yatis streleri
ve yogun bakim sonuclari kaydedilerek incelendi.

Bulgular: Hastalarin ortanca yasi 60,5 (52,50-71,25) ve 20'si (%66,7) erkekti. Hepsidin ve lenfosit sayisinin 1. giinden 7. giine olan siire icerisinde
anlamli olarak yiikseldigi gozlendi (p=0,01 ve p<0,01, sirasiyla). C-reaktif protein (CRP) ve prokalsitonin seviyelerinin ise 1. glinden 7. gline olan siire
icerisinde geriledigi gozlendi (p<0,01 ve p<0,01, sirasiyla). Hastalarin YBU'ye kabuliinde galisilan hepsidin diizeyi ile enflamatuvar parametreler [IL-6
(p=0,61), CRP (p=0,82) ve ferritin (p=0,27)], D vitamini (p=0,13) ve demir diizeyi (p=0,90) arasinda korelasyon saptanmadi. Hepsidin dizeyleri ile
yogun bakim mortalitesi arasinda iliski tespit edilemedi (p=0,95).

Sonuc: Bu calisma ile kritik COVID-19 hastalarinda hepsidin diizeylerinin normal sinirlar iizerinde seyrettigi tespit edilmistir. Ancak bulgularimiz,
hepsidin, IL6, serum ferritin ve D vitamini dlizeylerinin COVID-19 mortalite tahmininde kullanimini destekler nitelikte degildir.

Anahtar Kelimeler: Yogun Bakim, Hepsidin, Mortalite

Abstract

Objectives: Aim of this study was to evaluate hepcidin levels and its correlation with inflammatory markers, vitamin D levels as well as its effects
on intensive care unit (ICU) mortality in critically ill coronavirus disease-2019 (COVID-19) patients.

Materials and Methods: Adult patients those were admitted to pandemic ICU between March 1st, 2021 and May 17th 2021 were prospectively
included to the study. Hepcidin levels and inflammatory markers on day 1, 2, 3 and 7, admission vitamin D levels, length of ICU stay and ICU
mortality were recorded and analysed.

Results: Median age of patients was 60.5 (52.50-71.25) and 20 (66.7%) of them was male. It was observed that hepcidin levels and lymphocyte
counts were increased significantly from day 1 to day 7 (p=0.01 and p<0.01, respectively). In contrast, C-reactive protein (CRP) and procalsitonin
levels were decreased from day 1 to day 7 (p=0.01 and p<0.01, respectively). In the analysis admission hepcidin levels and inflammatory markers
[IL-6 (p=0.61), CRP (p=0.82) and ferritin (p=0.27)], vitamin D (p=0.13) and iron level (p=0.90) was not correlated. There was no correlation between
hepcidin levels and ICU mortality (p=0.95).

Yazigma Adresi/Address for Correspondence: Leyla Ferlicolak

Ankara Universitesi Tip Fakiltesi, ig Hastaliklari Yogun Bakim Anabilim Dali, Ankara, Tiirkiye

Tel.: +90 532 350 49 40 E-posta: Iferlicolak@gmail.com ORCID ID: orcid.org/0000-0003-2023-5985
Gelis Tarihi/Received: 01.09.2022 Kabul Tarihi/Accepted: 04.01.2023

©Telif Hakki 2022 Ankara Universitesi Tip Fakiiltesi

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Galenos Yayinevi tarafindan yayinlanmistir.
Yayinlanan ttim icerik CC BY-NC-ND lisansi altindadir.

525


https://orcid.org/0000-0003-2023-5985
https://orcid.org/0000-0002-0970-101X
https://orcid.org/0000-0003-3078-999X
https://orcid.org/0000-0003-1458-5540
https://orcid.org/0000-0003-0369-299X
https://orcid.org/0000-0002-7885-8942

Ferlicolak ve ark. COVID-19 Hastalarinda Hepsidin Diizeyleri

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):525-529

Conclusion: In this study, hepcidin levels were above normal limits in critically ill COVID-19 patients. However, our findings do not support the use
of hepcidin, IL6, serum ferritin, and vitamin D levels in predicting COVID-19 mortality.

Key Words: ICU, Hepcidin, Mortality

Koronaviriis hastaligi-2019 (COVID-19) ciddi olgularda coklu
organ fonksiyon bozukluguna ve dliime yol acabilen hastaliktir
(1). Hastaligin seyrinde sitokin salimmi 6nemli olarak yer
almaktadir. Enflamatuvar sitokinler; ozellikle interlokin (IL)-6,
IL-1PB, timdr nekrozis faktor alfa (TNF-a) demir metabolizmasini
etkiler ve ferroportini bloke ederek karacigerden salgilanan
antimikrobiyal peptit olan hepsidin lretimini uyarir. Sistemik
enflamasyon sirasinda hepsidinin artisi, serum  demirini
azaltarak; hemoglobin sentezini ve eritrosit Uretimini
bozarak enflamasyon anemisine yol acar (2). Bu siireg, konagi
mikroorganizmalara karsi koruyucu savunma mekanizmasi
olarak da diisiinilmektedir. Bircok mikroorganizma cogalmak
ve bliyimek icin demiri kullanir. Hipoksi ve anemi ise hepsidin
sentezini baskilayarak eritropoez icin gerekli demirin erisilebilir
olmasini saglamaktadir (3).

D vitamininin de pleotropik etki ile immiin sistemin normal
fonksiyonlarinin saglanmasinda 6nemli yere sahip olan hepsidini
baskilayan onemli faktorlerden biri oldugu bilinmektedir (4).
Bununla birlikte, D vitamini eksikligi olanlarda, demir eksikligi
de sik olarak gozlenmektedir (5).

COVID-19 ozellikle agir seyreden olgularda, hastaligin
ikinci fazinda hiperenflamatuvar yanit 6zelligine sahiptir (6).
Enflamasyonun, oksidatif stres ve demir metabolizmasi ile
iliskili oldugu farkh calismalarda gosterilmistir (7). COVID-19
akut enflamatuvar siire¢ seyrinde artan IL-6 dlzeyleri;
ferritin ve hepsidin diizeylerinin de belirgin olarak artmasina
yol acmaktadir (8). COVID-19 seyrinde ferritin yiiksekliginin
mortalite icin 6nemli risk faktori oldugu bildirilmektedir (8-
10). Distk demir diizeylerinin de daha agir hastalik ile iliskili
oldugu bildirilmektedir, ancak ferritin dlzeylerindeki artisin
ve demir metabolizmasindaki degisimin sadece enflamasyon
iliskili oldugu veya hastalik patogenezinde yer alan siirecleri de
yansitan bir parametre olup olmadigi tartisiimaktadir (7,10).

Hepsidin antimikrobiyal peptid olarak da bilinmektedir.
Hepsidin  dizeylerindeki artis, enfeksiyondan koruyucu
ozellige de sahip olabilir (5). Bu nedenle, COVID-19 seyrinde
demir metabolizmasindaki  degisikliklerin  daha  belirgin
olarak tanimlanmasi; sonrasinda da patolojik sirecte yer
aldigr diistinildiglinde, modilasyonuna yonelik girisimlerin
arastirilmasi 6nemli olacaktir.

Calismamizda yogun bakim (iinitesinde (YBU) COVID-19
nedeniyle yatan hastalarda hepsidin diizeylerinin seyrini
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incelemek ve hepsidin dizeyleri ile D vitamini, enflamatuvar
belirtecler, YBU vyatis siiresi ve sonucu ile iliskisinin
degerlendirilmesi amaglanmistir.

Gerec ve Yontem

Calisma dncesi Saglik Bakanhgr ilgili kurulundan alinan izin
sonrasi Ankara Universitesi Tip Fakiiltesi insan Arastirmalari Etik
Kurulu'ndan 11.03.2021 tarihinde i3-218-21 karar numarasi ile
onam alinmistir.

Tek merkezli, prospektif, korelasyonel calisma, 1 Mart
2021 ile 17 Mayis 2021 arasinda hastanemiz pandemi YBU'de
gerceklestirildi. Bu tarihlerde yatan; 18 yas tizerinde ve katilmak
icin onam veren hastalar ¢alismaya alind..

Kronik hemodiyaliz programinda olan, sirotik karaciger
hastaligi olan, terminal siirecte malignitesi olan, YBU'de
ongdriilen yatis siiresi 72 saatten kisa olan hastalar calismadan
disland.

Olusturulan calisma veri tabanina; prospektif olarak
calismaya alinan hastalarin yas, cinsiyet, akut fizyoloji ve kronik
organ yetmezligi (APACHEII) skoru, ardisik organ yetmezligi
(SOFA) skoru, komorbid hastaliklari, YBU 6ncesi ve sirasi yatis
stiresi, kabul D vitamini ve demir diizeyi kaydedildi. Hastalarin
yatis giinii 1 olarak kabul edilerek; 1-2-3 ve 7. glinlerde hepsidin
(ng/mL), interldkin-6 (pg/mL), ferritin (ng/mL), C-reaktif protein
(CRP) (mg/L), prokalsitonin (ng/mlL), l6kosit (x10°/L), lenfosit
(x10°%/L), hemoglobin (g/dL), kan dre nitrojeni (BUN) (mg/dL),
kreatinin (mg/dL), kalsiyum (mg/dL) ve fosfor (mg/dl) diizeyleri
Olculerek kaydedildi. Hastalara steroid tedavisi uygulanip
uygulanmadi§i kaydedildi. Hastalarin YBU'ne kabul sirasindaki
Pa0,/FiO, diizeyleri hesaplanarak hastalar hafif, orta ve agir akut
solunum sikintisi sendromu (ARDS) olarak kaydedildi. Hastalarin
YBU sonlanimlari veri tabanina kaydedildi.

istatistiksel Analiz

Analizler SPSS 25.0 veri tabani lizerinde analiz edilmistir.
Sayisal veriler medyan (ceyrekler arasi aralik), kategorik
veriler yiizde olarak sunulmustur. Degiskenlerin siire icindeki
degisimlerini incelemek amaciyla Friedman analizi kullaniimistir.
Hepsidin dlzeyleriile mortalite arasindaki iliskiyi degerlendirmek
icin Independent Sample test kullamilmistir. Degiskenler
arasindaki iliskiyi incelemek icin Spearman korelasyon analizi
kullanilmistir. P<0,05 dederi istatistiksel olarak anlamli kabul
edilmistir.
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Bulgular

Calisma stiresince kriterleri karsilayan 30 hasta calismaya
alindi. Hastalarin ortanca yasi 60,5 [52,50-71,25] ve 20'si
(%66,7) erkekti. Medyan APACHE Il skoru 11 [10-16] ve SOFA
skoru 2 [1,75-4] olarak saptandi. Hastalarda en sik gozlenen
yandas hastaliklarin sirasiyla hipertansiyon (13 hasta, %43),
aterosklerotik kalp hastaligi (10 hasta, %33) ve diabetes
mellitus (7 hasta, %23) oldugu belirlendi. YBU'ye kabul sirasinda
5 hastanin hafif, 13 hastanin orta ve 12 hastanin agir ARDS
tablosuna sahip olduklari gozlendi. Hastalara solunum destegi
yliksek akimli nazal oksijen (11 hasta, %36), invaziv olmayan
mekanik ventilasyon (10 hasta, %33) ve invaziv mekanik
ventilasyon (6 hasta, %20) ile saglanmistir. invaziv olmayan
mekanik ventilasyon uygulanan hastalardan ikisinin daha sonra
invaziv mekanik ventilasyon gereksinimi oldugu belirlendi. Diger
hastalar basit oksijen destek tedavileri (nazal kaniil, basit maske)
ile izlendi.

Hastalarin ortanca yatis sirelerinin YBU 6ncesi 1,5 [0-3] ve
sirasinda 9,5 [5-15,25] giin oldugu belirlendi. Hastalarin YBU
kabul sirasindaki ortanca D vitamini ve demir diizeyleri sirasiyla
9,18 pg/L [6,02-25,58] ve 46,5 pg/dL [34,75-70,75] olarak
belirlenmistir. YBU ve hastane mortalitesi sirasiyla %16,7 (5) ve
%020 (6) olarak saptandi.

Hastalarin laboratuvar parametreleri 1.glinden 7. giine
olan siire icerisinde irdelendiginde, hepsidin dlzeyi ve lenfosit
sayisi anlaml olarak artarken (p=0,01 ve p<0,01, sirasiyla), CRP
ve prokalsitonin dizeylerinin ise azaldigi (p<0,01 ve p<0,01,
sirastyla) belirlendi (Tablo 1). Sekil 1'de hepsidin, CRP ve lenfosit
diizeylerinin degisimi gosterilmistir.

Hastalarin  YBU'ye kabuliindeki hepsidin diizeyi ile
enflamatuvar parametreler [IL-6 (p=0,61), CRP (p=0,82) ve

Tablo 1: Hasta degerlerinin 1, 2, 3 ve 7. giinlerdeki degisimleri

Parametre 1. giin 2. giin

Hepsidin 112,27 (82-166) 123,28 (92-182)
IL-6 (pg/mL) 23,31 (7-69) 37,64 (11-93)
Ferritin (ng/mL) 847,3 (414-1504) 721,1 (422-1492)
CRP (mg/dL) 106,90 (52-180) 80,20 (34-140)

0,29 (0,11-1,33)
7,28 (5,05-10,89)
0,68 (0,52-1,03)
13,2 (11,1-14,1)

0,20 (0,08-0,53)
7,90 (5,76-12,66)
0,72 (0,52-1,16)
12,4 (11,2-13,7)

Prokalsitonin (ng/mL)
Lokosit (10°/L)
Lenfosit (10°/L)
Hemoglobin (g/dL)

BUN (mg/dL) 21 (16-30) 23 (18-28)
Kreatinin (mg/dL) 0,77 (0,69-0,94) 0,78 (0,66-1,05)
Kalsiyum (mg/dL) 8,3(8,1-8,7) 8,3 (7,8-8,8)

Fosfor (mg/dL) 3,28 (2,77-4,02)

“Degerler medyan (25-75 ceyreklik) olarak verilmistir.
IL-6: Interlokin 6, CRP: C-reaktif protein, BUN: Kan Ure nitrojeni

3,34 (2,86-3,47)

ferritin (p=0,27)], D vitamini (p=0,13) ve demir diizeyi (p=0,90)
arasinda korelasyon saptanmadi.

Yogun bakim mortalitesi %17 (5 hasta) olarak izlendi.
Hepsidin duzeyleri ile yogun bakim mortalitesi arasinda iliski
tespit edilemedi (p=0,95).

Kritik COVID-19 hastalarinda hepsidin ve enflamasyon
gostergeleri arasindaki iliski ve bu parametrelerin mortaliteye
etkisinin incelendigi bu calismada parametreler arasinda
korelasyon saptanmamistir.  Yapilan analizlerde de bu
parametrelerin mortalite lizerine anlamli etkisi saptanmamistir.

Delaye ve ark. (11) COVID-19 siiphesiyle hastaneye yatirilan,
gercek zamanli-polimeraz zincir reaksiyonu (RT-PCR) testi
pozitif olan ve olmayan hastalari (32 hasta) iceren gozlemsel
calismada, RT-PCR testi negatif olanlara gore RT-PCR testi
pozitif olanlarda medyan hepsidin konsantrasyonlarinin belirgin
olarak ylksek oldugunu (p=0,003), CRP diizeylerinin ise gruplar
arasinda onemli oranda farkli olmadigini ve kritik hastalarda
hepsidin diizeylerinin daha yliksek gozlendigini belirlemislerdir.
Calismamiza alinan hastalarin izlem siiresince klinik tablolarinin
iyilesmesi ile CRP diizeylerinde azalma olmasina ragmen hepsidin
diizeylerinin artmasinin nedeni calismaya alinan tiim hastalarin
kritik diizeyde olmasina bagli olabilir. Bu iki parametre arasinda
korelasyon saptanamamis olmasinin calisilan hasta grubunun
kiiciik olmasindan kaynaklanabilecegi dustiniilmektedir.

Zhou ve ark. (12) tarafindan yapilan 50 COVID-19
hastasinin ve 50 saglkli grubun karsilastirildigr retrospektif
calismada, ozellikle daha agir hastalik tablosunda hepsidin ve
serum ferritin diizeyleri daha yiiksek saptanmis ve COVID-19
siddetinin belirlenmesinde en iyi 0zgillligii ve duyarlihg
sagladigr  belirtilmistir. Ancak bizim c¢alismamiza alinan

3. giin 7. giin p-degeri
125,60 (78-208) 137,19 (92-252) 0,01
37,64 (8-111) 24,28 (5-108) 0.83
761,7 (490-1327) 588,4 (370-1130) 0,26
54,70 (22-92) 9,90 (5-42) <0,01
0,12 (0,06-0,34) 0,07 (0,05-0,22) <0,01
9,35 (5,83-11,51) 9,54 (7,32-12,86) 0,05
0,99 (0,59-1,25) 1,13 (0,77-1,53) <0,01
12,5(11,3-13,9) 12,8 (10,2-14,47 0,02
22 (18-28) 19 (16-28) 0,05
0,79 (0,70-0,88) 0,75 (0,63-0,94) 0,14
8,1 (8-8,5) 8,6 (8,1-9) 0,06
(2,78-3,78) 3,34 (2,90-3,78) 0,06
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Sekil 1: Hepsidin, CRP ve lenfosit diizeylerinin degisimi
CRP: C-reaktif protein

hastalarin tiimiiniin kritik hastaliga sahip olmasi ve kontrol
grubu icermemesi nedeniyle yorum yapilamamaktadir. Bununla
birlikte, hastalarin kabullinde daha agir hastalik tablosunda
olduklari g6z dniine alindiginda, ferritin duzeylerinin benzer
olarak yiiksek oldugu gozlenmektedir. Hastalarin izlemleri
stiresince hepsidin dlzeylerinin belirgin olarak arttigi ve
hepsidin diizeyleri ile yogun bakim mortalitesi arasinda iliskinin
saptanmamasi nedeniyle YBU'de izlenen hasta grubu igin benzer
yorumda bulunulamamaktadir.

italya'da 111 COVID-19 hastasinin incelendigi calisma
hepsidin duzeylerinin enflamatuvar belirteclerle korelasyon
gosterdigi ve YBU'deki kritik hastalarda morbidite ve mortalite
icin 6nemli belirtec olarak kabul edilebilecegi belirtilmistir (13).
Bu calismada PO,/Fi0, <300 ve >300 olan hastalar karsilastirilarak
gruplar arasindaki hepsidin ve enflamatuvar belirteclerin
farki irdelenmistir. Calisma grubumuzdaki hastalarin tiimiinde
P02/Fi02<300 ve hasta sayisinin az olmasinin, korelasyonun
belirlenmesini etkileyebilecegini diistindirmektedir.

inflamasyon gostergelerinin ve ézellikle IL-6, CRP ve ferritin
diizeylerinin koti prognozla iliskili oldugu g6zlenmistir (14,15).
Bu parametrelerin calisma grubumuzdaki hastalarin yogun
bakim sonucuna etkisinin saptanmamasi, sinirli hasta sayisi ve
hasta grubunun kritik hastalardan olusmasina bagh olabilir.

D  vitamininin  hepsidin  ekspresyonunu  azaltarak
proenflamatuvar sitokin salinimini baskilayacagi ve demir
dongusiini  dizenlemede etkili oldugu gozlenmistir (4).
Calismamizda, D vitamini, hepsidin veya demir diizeyleri
arasinda anlamli iliski saptanmamistir.

Calismanin Kisithliklar

Calismamizin bazi sinirlamalari bulunmaktadir. Oncelikle
tek merkezde vyiritilmis olan ve kiiciik hasta grubu ile
yapilan calismadir. Ozellikle sinirh sayida hasta alinmasi
nedeniyle analiz sonuclari yeterliligi tartisilabilir. ikinci olarak
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alinan hastalarin tiimiiniin kritik hasta olmasi ve kontrol
grubu icermemesi farkliliklarin ortaya konmasinda zorluk
olusturabilmektedir. Son olarak hastalarin ilk hafta izlenmeleri,
sonrasindaki parametrelerinin incelenmemis olmasi da mortalite
ile sonuclanan hastalarin belirlenmesinde eksiklik olarak
disintlebilir.

Bu calisma ile kritik COVID-19 hastalarinda hepsidin
diizeylerinin normal sinirlar lzerinde seyrettigi belirlenmistir.
Bulgularimiz, hepsidin, IL6 ve serum ferritin diizeylerinin
COVID-19 mortalite ©6ngoriilmesinde kullanimini  destekler
nitelikte degildir. Calismanin  sinirlamalari  géz  6nline
alindiginda, kritik COVID-19 hastalarinda hepsidin, D vitamini ve
enflamatuvar belirteclerin YBU sonuglarina etkisini belirlemek
icin genis kapsamh ¢alismalara gereksinim bulunmaktadir.
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Cartilage Specific MR Sequences in Assessment of Lunate Types

and Their Impact on Triangular Fibrocartilage

Kikirdaga Ozgiin MR Sekanslari ile Lunat Tipleri ve Bunlarin Triangiiler Fibrokartilaja
Etkisinin Degerlendirilmesi

@ Zehra Akkayal, ® Elif Pekerl, ® Basak Giilpinarl, ® Aysegiil Giirsoy Coruhl, ® Sena Unall, ® Mehmet Mesut Celebi2,
O Giilden Sahinl

1Ankara University Faculty of Medicine, Department of Radiology, Ankara, Turkey
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Abstract

Objectives: Our purpose was to investigate the effects of different lunate morphologies on triangular fibrocartilage (TFC) using cartilage specific
magnetic resonance imaging (MRI) sequences. Secondarily, we aimed to define better parameters to discriminate two lunate types on MRI and
posteroanterior wrist radiographs.

Materials and Methods: Wrist MRIs of 118 cases with neutral ulnar variance were retrospectively assessed for lunate types based on the presence
of abutting articular cartilage between lunate and hamate on coronal 3D dual echo steady state and 2D multi-echo data image combination images.
Posteroanterior radiographs were assessed separately. TFC and cartilage lesions on hamate and lunate were assessed on MRI. Lunate-hamate (L-H)
and capitate-triquetrum (C-T) distances were measured on coronal MRI and radiographs. Relationship between lunate types and cartilage lesions
were evaluated using X2, Fisher's exact test, t-test or Mann-Whitney U test. ROC analysis was used to determine cut-off values to best discriminate
the two lunate types.

Results: Mean age was 38.5+13.4 (M:F=33:85). TFC or lunate cartilage lesions showed no correlation with lunate types. L-H/C-T ratio of 0.907 on
MRI and 0.75 on radiographs yielded the highest sensitivity and specificity for discrimination of lunate types. Type 2 morphology was correlated
with cartilage degeneration on hamate (p=0.003). Cartilage lesions on hamate, lunate and TFC were significantly correlated with age (p=0.008,
p=0.003, p<0.001 respectively).

Conclusion: Lunate types had no impact on degenerative changes of TFC or lunate-sided cartilage damage in wrists with neutral ulnar variance,
however type 2 morphology was highly correlated with hamate-cartilage degeneration. Age was correlated with degenerative findings on all
cartilage surfaces.

Key Words: Hamatolunate Impingement, Lunate Morphology, MRI, Radiographs, Wrist

Amagc: Amacimiz, kikirdaga 6zgiin manyetik rezonans gériinttileme (MRG) sekanslari kullanarak degisik lunat morfolojilerinin triangdiler fibrokartilaj
(TFK) tizerindeki etkilerini arastirmakti. Ikincil olarak MRG ve posteroanterior el bilek grafilerinde lunat tiplerini ayirmada daha iyi parametreler
tanimlamayr amacladik.

Gerec ve Yontem: Koronal 3B dual echo steady state ve 2D multi-echo data image combination MR goriintiileri kullanilarak 118 nétral varyansli
el bilegi MR incelemesinde lunat ve hamat kemiklerin karsilikli temas eden kikirdak yiizeyi olup olmamasina gore lunat tiplendirmesi yapildi. Ayri
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bir seansta posteroanterior el bilek grafilerinde lunat tipleri degerlendirildi. MRG'de TFK, hamat ve lunat eklem kikirdak lezyonlari degerlendirildi.
Koronal MRG ve grafilerden lunat-hamat (L-H) ve kapitat-trikuetrum (K-T) mesafeleri 6lgiildi. Lunat tipleri ile kikirdak lezyonlar arasindaki iliskinin
degerlendirilmesinde X2, Fisher's exact test, t-test veya Mann-Whitney U testleri kullanildi. iki lunat tipini ayirmada en iyi esik degeri tespit etmede

ROC egrisi analizi kullanildi.

Bulgular: Ortalama yas 38,5+13,4 (E:K=33:85) idi. TFC ve lunat kikirdak lezyonlari ile lunat tipleri arasinda iliski saptanmadi. MR'de L-H/K-T MR igin
0,907, direct grafilerde 0,75 lunat tiplerini ayirmada en yiiksek duyarlilik ve 6zgilliigi gosterdi. Tip 2 morfoloji hamatta kikirdak dejenerasyonu ile
korele bulundu (p=0,003). Yas, hamat, lunat ve TFC kikirdak lezyonlari ile iliskili bulundu (sirasiyla p=0,008, p=0,003, p<0,001).

Sonug: Notral varyansh el bileklerinde lunat tiplerinin TFC ve lunat kikirdak lizerinde etkisi gdzlenmezken tip 2 lunat morfolojisi hamat kikirdak
dejenerasyonu ile korele bulundu. Yas, her {i¢ kikidak ylizeydeki dejeneratif degisiklikler ile koreleydi.

Anahtar Kelimeler: Hamatolunat Sikisma, Lunat Morfolojisi, MRG, Direkt Grafi, El Bilegi

Introduction

Lunate, with its central position in the proximal carpal row,
is subjected to substantial axial and torsional forces during
flexion-extension, ulnar and radial deviation and pronation-
supination of the wrist (1). Anatomically it is classified into
two types based on its relationship to hamate. A type 1 lunate
has a single distal articular facet for capitate, whereas a type
2 lunate has an additional medial (ulnar) facet articulating
with hamate (2,3). A type 2 lunate with a reported rate of 44-
73% in various studies (4-9) has been shown to significantly
influence the vascular pattern, ligamentous anatomy, load
bearing characteristics and kinematic of carpal bones (2,3,6,9-
11). Subsequently, it has been shown that the two variant
shapes of lunate are associated with differences in progression
and development of several wrist disorders, including
hamatolunate impingement (12-14), Kienbock's disease
(11,15,16), scapho-trapezio-trapezial joint degeneration (17),
progression to non-union following scaphoid fractures and
dorsal intercalated segment instability deformity (18-20).
Hamatolunate impingement syndrome is a cause of ulnar
sided wrist pain, characterized by degenerative changes at the
opposing facets of dorsal and central aspect of proximal pole
of hamate and lunate particularly with a medial lunate facet
width of 3 mm or wider (6,7,12). Moreover, components of
triangular fibrocartilage complex (TFCC), which together with
lunotriquetral ligament, play a key role in stabilizing lunate,
make up another important and well-documented cause
of ulnar sided wrist pain when damaged. The anatomical
position of the central disc of TFCC (TFC) immediately
proximal to lunate, may render it to various shearing forces
and stress during wrist motions, particularly during ulnar
deviation. Despite the intricate anatomical relationship
and similar clinical findings of hamatolunate impingement
and ulnar impaction syndromes, there are only few studies
which evaluate the direct influence of lunate morphology on
ulnocarpal joint in detail (8,21).

Several MRl and magnetic resonance arthrography studies,
correlated with cadaveric dissections have demonstrated

that using MR techniques, lunate morphology and chondral
changes at hamatolunate junction can be readily outlined
(4,7,8). Especially with the use of higher field strength
magnets and multichannel phase array coils, better spatial
resolution and signal to noise ratios are achieved making MRI
an excellent tool for assessment of wrist (22,23). However, in
clinical practice, due to their wide availability, radiographs
remain to be the first choice of imaging study for evaluation
of various wrist disorders. With an accuracy of 66 % for
detection of type 2 lunate, radiographs are far from ideal in
morphologic assessment of lunate types, thereby detection
of wrists at risk for midcarpal joint degeneration (24).
Despite the recognition of clinical and radiological findings
and significant implications of type 2 lunate, better criteria
are needed to assess the lunate morphology on radiographs.

The main purpose of this study was to evaluate the effects
of lunate type on the degenerative changes of TFC. Secondarily
we sought to define more objective and reproducible methods
of assessing lunate type on imaging studies.

Materials and Methods

Ethics committee approval (Approval no: 10-789-19, Date:
27.05.2019) was obtained for this study from the Ankara
University Faculty of Medicine Ethics Committee and patient
informed consent was waived.

Study Population

Patients between the ages 18 and 65, who had a 3.0 T MRI
of the wrist between July 2011 and March 2018 were included
in this retrospective study.

Patients with positive or negative ulnar variance on
posteroanterior (PA) radiographs, history of wrist surgery,
congenital or acquired wrist deformity, inflammatory
arthritides, carpal coalition were excluded. Additionally, patients
whose MRI scans did not include a 3D dual echo steady state
(3D-DESS) sequence, patients who did not have a PA radiograph
obtained within six months from the MRI scan, or patients with
technically inadequate imaging studies (motion artefacts on
MRI, positioning errors on radiographs) were also excluded.
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Image Acquisition

All patients were scanned with a 3.0T scanner (Siemens
Magnetom Verio, Erlangen Germany) in prone position with their
arm extended above the head and hand in pronation ("superman”
position) and in isocenter of the scanner, using an 8-channeled
coil. The wrist MRI protocol included, coronal and axial fast
spin echo (FSE) T1-weighted images (TR/TE: 677-400/20-13 ms,
averages: 3, bandwidth: 130 kHz, matrix: 384x242-320x256,
FOV: 120x120 mm, interslice gap: 0.3 mm), coronal short
tau inversion recovery images (TR/TE: 4000/42 ms, TI: 200 ms,
averages: 1, bandwidth: 203 kHz, matrix: 256x230, FOV: 120x120
mm, slice thickness: 3 mm, interslice gap: 0.3 mm) coronal fat
saturated intermediate weighted (fs-IW) images (TR/TE: 3130/35
ms, averages: 1, bandwidth: 181 kHz, matrix: 256x218, flip angle:
150°, FOV: 120x120 mm, slice thickness: 3 mm, interslice gap: 0.3
mm), sagittal fs-FSE T2-weighted sequence (TR/TE: 3800/69 ms,
average: 3, bandwidth: 230 kHz, matrix: 256x192, FOV: 120x120
mm, slice thickness: 3.5 mm, interslice gap: 0.4 mm), T2-W
3D-DESS images (T2-de3d) (TR/TE: 13.4/5.2 ms, matrix: 220x256,
FOV: 160x160 mm, NEX: 1, number of slices: 112, slice thickness:
0.8 mm, interslice gap: 0 mm, flip angle: 30° bandwidth: 283 kHz,
matrix: 256x192), 2D-T2-W multi-echo data image combination
(MEDIC) images (TR/TE: 687/22 ms, slice thickness: 3 mm,
interslice gap: 0.3 mm, flip angle: 20, Averages: 1, FOV: 120x120
mm, bandwidth: 250 kHz, matrix: 256x192).

Standard PA radiographs of the wrist were evaluated. When
serial radiographs were available, the one with the shortest time
interval until the MR scan was used.

Image Analysis

Two musculoskeletal radiologists, one with 5 years of
experience (ZA) and the other with more than 20 years of
experience (GS) reviewed all the MR images in consensus for
lunate morphology, cartilage and subchondral bone changes at
opposing facets of lunate and hamate and pathologic changes
in TFC.

The lunate types were assessed based on the presence or
absence of reciprocal opposing cartilage surfaces on distal lunate
and proximal hamate, especially on the dorsal-most aspect of
the midcarpal joint on 3D-DESS and T2W-MEDIC images. Cases
with reciprocal articular cartilage surfaces in contact with each
other were classified as type 2 (Figure 1a), cases in whom lunate
and hamate articular cartilages were not in direct contact with
each other were classified as type 1 lunate (Figure 1b) wrists.

TFC lesions were evaluated on a binary scale as normal
or abnormal. The latter category included any TFC which
demonstrated thinning, central defect or perforation with
or without associated lunate and/or ulnar surface articular
cartilage abnormality, findings of ulnocarpal joint arthrosis
(osteophytes, subarticular erosions, sclerosis and cysts) (25).
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Articular  cartilage irregularity, subchondral  cysts,
subchondral bone marrow changes on hamatolunate joint facets
and TFC lesions were assessed on all FSE sequences but coronal
fs-IW images, 3D-DESS images and 2D-MEDIC images were
most useful.

The 3D-DESS images were evaluated using multi-planar
reconstruction technique when needed.

Two other radiologists with 15 years of experience in general
radiology (EP, BG) reviewed PA radiographs in consensus blinded
to MRI findings.

On radiographs, following the description of Pfirrmann et
al. (8) lunates with a distinguishable concave or straight medial
facet for hamate bone were classified as type 2 lunates, and
those without were classified as type 1 (Figure 2).

Figure 1: A coronal 3D- DESS image (a) of a patient with a type 2 lunate.
Note the abutting articular cartilage surfaces (arrows) of hamate (H) and
lunate (L). Coronal IW image (b) of a type 1 lunate wrist where lunate
and hamate do not have abutting cartilage surfaces. Note the small
perforation on the TFC (arrow)

C: Capitate, T: Triquetrum, TFC: Triangular fibrocartilage, IW: Intermediate
weighted



Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):530-537

Akkaya et al. MR-Assessment of Different Lunate Types and Their Effects on TFC

Both group of observers measured the distances between
lunate-hamate (H-L) and capitate-triquetrum (C-T) bony surfaces
at the widest part of the hamate-lunate interface on coronal
3D-DESS images (Figure 3a, b) and radiographs (Figure 3c, d).

Statistical Analysis

Data was analysed using SPSS (Version 21.0, IBM Corp,
Armonk, NY, USA). Continuous variables were given as means +
standard deviation (range), categorical variables were given as
frequencies (percentage). For comparison of categorical variables
in two independent groups, chi-square and Fisher's exact tests,
for continuous variables independent samples t-test and Mann-
Whitney U test were used. Receiver operating characteristics
(ROC) analysis was used to evaluate the prognostic performance
of significant parameters. Based on the area under the curve
analysis threshold indices for discrimination of the two types of
lunate bone were assessed when applicable using Youden index
(sensitivity+specificity-1). Using the ROC curve, optimal cut-
off values were defined whereby the maximum combination of
sensitivity and specificity was achieved for detection of a type
2 lunate. Pearson's correlation analysis was used to assess the

Figure 2: Posteroanterior radiographs of wrist in two different patients
with type 1 (a) and type 2 (b) lunates are shown. Note the pointy tip of
proximal pole of hamate in type 1 configuration (arrow in a) and the
straight medial lunate facet (open arrow in b) in type 2 configuration,
with a more rounded hamate tip

MRI and radiographic evaluations for lunate types. Statistical
significance was set at p<0.05.

A total of 118 patients (33 males, 85 females) were included
in the study. Mean age was 38.5+13.4 (median: 35, range: 18-
74). Type 1 lunate morphology was detected in 25.4% (n=30)
and type 2 lunate morphology was detected in 74.6% (n=88)
cases. Table 1 shows the frequencies of lunate types with respect
to genders.

Articular surface changes on the proximal pole of hamate
showed statistically significant correlation with age and type 2
lunate morphology (p=0.008, p=0.003 respectively). In 90.5%
of patients with articular surface changes on hamate, type 2
lunate was present. Mean ages of patients with normal and
pathologic cartilage changes on proximal pole of hamate were
36+1.4 and 43+2.2 respectively.

Articular surface changes on medial facet of lunate showed
statistically significant correlation with age (p=0.003) but not
with lunate types (p=0.166). Mean ages of patients with normal
and pathologic changes on lunate cartilage were 36.1+1.3 and
45.3+2.6 respectively.

In 88 patients with type 2 lunate, a total of 38 cases (43.2%)
presented cartilage irreqularities (n=32, 36.4%) and subchondral
cystic changes (n=6, 6.8%) of proximal pole of hamate. Cartilage
irreqularity (n=25, 28.4%) and subchondral cysts (n=1, 1.1%)
were less common on the medial lunate facet.

The L-H, C-T distances and their ratios (L-H/C-T) significantly
correlated with lunate types on both MRI and radiographs. Table
2 demonstrates the results of all measurements and their level
of significance for discrimination of type 2 lunates.

There were no statistically significant associations between
TFC lesions and lunate types (p=0.935); hamate, lunate articular
surface changes (p=0.084, p= 0.055 respectively) or C-T distances
(p=0.166). Patients with pathologic TFC were significantly older
than patients with normal TFC (p<0.001).

For gender, no statistically significant correlations were
found for lunate types (p=0.11); articular surface changes in
hamate (p=0.749) or lunate (p=0.437); TFC lesions (p=0.369);
H-L distance (p=0.423) or C-T distance (p=0.205). Age was

Table 1: Distribution and incidence of MRI-based lunate types
with respect to gender

Lunate type Females Males Total
Type 1 25 (21.2%) 5 (4.2%) 30 (25.4%)
Type 2 60 (50.8%) 28 (23.7%) 88 (74.6%)

Total 85 (72%)

MRI: Magnetic resonance imaging

33 (27.9%) 118 (100%)
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also found to be unrelated to H-L and C-T distances (p=0.12,
p=0.453 respectively).

Using a ROC analysis, optimal cut-off values were defined
whereby the maximum combination of sensitivity and
specificity was achieved. The results of ROC curve estimates for
MRI and radiographic measurements of H-L, C-T distances and
their respective ratios are summarized in Table 3. The highest
sensitivity and specificity for discrimination of type 2 lunate
was observed on MRI with a cut-off value of 0.907 for H-L/C-T
distance ratio (95.5% sensitivity and 83.3% specificity). For
radiographic measurements, H-L/C-T ratio of 0.75 had higher
sensitivity and specificity (75% and 73.3% respectively) to
discriminate type 2 lunates than H-L or C-T distances alone.

Hamate-sided cartilage degeneration was significantly
correlated with type 2 lunate when H-L/C-T ratio of 0.907 was

used as a threshold to assess lunate types on MRI (p=0.01),
however no such relationship was observed for radiographic
threshold of 0.75 (p=0.133). In patients with type 2 lunate
C-T distances on MRI did not show statistical correlation with
neither hamate-sided nor lunate-sided articular cartilage
damage (p=0.41, p=0.603 respectively).

Pearson's r for correlation between visual assessment of
lunate types on MRI and radiographs was 0.048 (p=0.607). Using
H-L/C-T ratios, MRl and radiographs showed a Pearson's r=0.361
(p<0.001).

In this study, we found no correlations between TFC lesions
and lunate types in patients with neutral ulnar variance. Cut-off

Table 2: Mean lunate-hamate, capitate-triquetrum distances, distance ratios and their level of significance in discriminating type 2

lunates on MRI and radiographs

MRI

Type 1 Type 2
Mean L-H + SD (mm) 3.4+0.38 2+0.05
Mean C-T + SD (mm) 2.7+0.07 5+0.12
LH/CT Ratio + SD 1.43+0.81 0.48+0.31

SD: Standard deviation, L-H: Lunate-hamate distance, C-T: Capitate-triquetrum distance

925 -
0.25 cm'

Radiographs

p-value Type 1 Type 2 p-value
<0.001 3.3+0.09 2.7+0.08 <0.001
<0.001 3.4+0.1 4.5+0.13 <0.001
<0.001 1.13+£0.71 0.62+0.11 <0.001

0.30em
-‘

C

Figure 3: The measurements of lunate (L)- hamate (H) (a) and capitate (C)- triquetrum (T) distances (b) on a 3D-DESS image are shown in a patient
with type 1 lunate. Radiographic measurements of lunate (L)- hamate (H) (c) and capitate (C)- triquetrum (T) distances (d) in a patient with type 1

lunate on plain radiograph are shown
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Table 3: Cut-off and their respective AUC, sensitivity, specificity values for detection of type 2 lunate based on measurements of
distances and their ratios between hamate- lunate and capitate- triquetrum on MRI and radiographs

Cut-off AUC (95% CI) p-value Sensitivity (%) Specificity (%)
H-L distance (mm) 2.85 mm 0.898 (83.9-95.7) 0.03 90.9 73.3
MRI C-T distance (MRI) (mm) 3.4 mm 0.952 (91.6-98.9) <0.001 92 80
H-L/C-T ratio (MRI) 0.907 0.962 (92.9-99.5) <0.001 95.5 83.3
H-L distance (XR) (mm) 2.95 mm 0.713 (61.3-81.4) 0.001 67 60
X-rays C-T distance (XR) (mm) 4.05 mm 0.801 (71.4-88.8) <0.001 72.7 73.3
H-L/C-T ratio (XR) 0.75 0.796 (70.8-88.5) <0.001 75 73.3

H-L: Hamate-lunate, C-T: Capitate-triquetrum, AUC: Area under the curve, Cl: Confidence interval, MRI: Magnetic resonance imaging, AUC: Area under the curve

values for H-L/C-T ratio of approximately 0.9 and 0.75 enabled
better assessment of type 2 lunate with 95.5% sensitivity, 83.3%
specificity and 75% sensitivity and 73.3% specificity for MRI
and PA radiographs respectively.

Lunate and TFC are in the focus of the two well-known
ulnar-sided painful wrist syndromes, namely hamatolunate
impingement and ulnar impaction syndromes. Ulnar impaction
syndrome is characterized by chronic impaction between ulnar
head, TFCC, lunate and triquetrum, leading to degenerative
tear of TFCC, cartilage damage on lunate, triquetrum and ulnar
articular surfaces, as well as lunotriquetral ligament injury,
resulting in osteoarthritis of ulnocarpal and distal radioulnar
joints (14,26-28). Positive ulnar variance and dynamic changes
in ulnar variance related to habitual movements and patient's
occupation are well-known risk factors (29-31). Using PA
radiographs, Park et al. (21) have found that ulnar impaction
syndrome is more common in the wrists with a greater C-T
distance and higher ulnar coverage ratio in patients with
positive ulnar variance. With difference in ligamentous
anatomy between the two lunate types, kinematic studies also
revealed that a type 2 lunate extends later than type 1 lunate
during ulnar deviation, evoking symptoms of ulnar impaction
(6,9,21,32). Moreover, it was shown that lunotriquetral
interosseous ligament tears were more common in type 2
lunate wrists (8,33). Thus we were surprised by the lack of
an association between lunate morphology and degenerative
changes in TFC. Further confirming our result, we did not
observe any correlation between degenerative changes in
TFC and findings of cartilage damage on proximal hamate or
medial lunate facets. Our results may be partly explained by
the exclusive inclusion of patient with neutral ulnar variance.
In their cadaveric study, Pfirrmann et al. (8) have found twice
as many TFC lesions in wrists with type 2 lunate but they
concluded that due to their small sample size this difference
was not statistically significant. Our study, with 118 patients
supported their findings.

In this study, using a cartilage sensitive MRI sequence and
defining a type 2 lunate whenever abutting articular cartilage
surfaces between lunate and hamate are present, we found that

the majority of wrists (74.6%) showed a type 2 morphology,
only slightly higher than the highest reported rate of 73% in an
earlier study (3). Anatomical studies reveal that medial lunate
facet may be as short as 1.2-2 mm (7,8).

With this definition, our aim was to correctly assess all
type 2 lunates, including those with very small medial facets.
The variations in reported type 1-to type 2 lunate rates in
each study may be partially explained by the use of different
definitions in different studies. The various methods described
in anatomy and radiology literature include direct assessment
of an accessory articular facet on lunate apposing hamate bone,
measurement of the length of medial lunate facet, measurement
of the shortest distance between the C-T distance, presence of
an obvious concavity of at least 10% of lunate surface apposing
hamate with a concave or a straight articular surface contiguous
on at least two consecutive coronal MR images (5,7,8,17,32).
All these various definitions suggest that assessing lunate type
accurately is not easy. Type 2 lunates with small medial facets
are not always identifiable on radiographs or even coronal
computed tomography images (11,17,24). Special gradient-echo
sequences, namely 2D-MEDIC and 3D-DESS images with a slice
thickness of as low as 0.8 mm enabled us to evaluate the lunate
- hamate relationship in their entirety.

In order to obtain more objective results, we also performed
measurement based assessment of lunate types on MRI and PA
radiographs. Earlier studies indicated the use of C-T distance to
discriminate type 2 lunates (4,20,21,32), where <2 mm indicated
atype 1and >4 mm indicated a type 2 lunate. However, for joints
with a C-T distance between 2-4 mm, the researchers defined
an intermediate group in which lunate type was indeterminate
(32). In their study using MR-arthrography to correlate PA
radiographic findings, Park et al. (4) have reported that more than
half of their study population (50.7%) was in the intermediate
group. In their cadaveric study, Pfirrmann et al. (8) showed 77%
occupation of the medial lunate facet and reported that the
size of the medial facet is not uniform throughout consecutive
coronal images on MR-arthrography. Using a distance ratio of
H-L to C-T, we could observe higher sensitivity and specificity
to discriminate type 2 lunates on both MRI and PA radiographs.
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Yet, our results confirmed that PA radiographs had limited use in
morphologic assessment of lunate, as they fail to demonstrate
small medial facets (4). Moreover, the medial facet is often
larger dorsally and may be completely absent on the most volar
side, making the assessment even more challenging due to the
2-dimentionality of the radiographic technique (4,8). In addition
to its use in assessing lunate types, the MRI threshold of 0.907
for H-L/C-T ratio was also significantly associated with hamate-
sided cartilage injury in our study cohort (p=0.01), so this
method may be useful to indicate wrists at risk for developing
hamatolunate impingement.

Age was a significant factor in degeneration of all three
cartilage surfaces we evaluated. Surprisingly, despite observing
a close correlation between type 2 morphology and cartilage
damage at the proximal pole of hamate similar to earlier
researchers, we did not find such a correlation for medial lunate
facet (3,5-7). Compared to hamate-sided lesions (43.2%), only
29.5% of the lunates showed chondral damage. We believe
this difference could be due to our relatively younger patient
cohort (mean age of 38.5 years) as most previous studies were
performed on older patient populations (6,8,34).

Study Limitations

Our study has several limitations. Firstly, due to its
retrospective design, we could not verify our findings with
arthroscopy. However, using the dedicated cartilage sequences
which have a high sensitivity and specificity for detection
of cartilage lesions, we believe we could make adequate
assessments.

Secondly, in order to maximize the accuracy of our findings,
we only included lesions of TFC, however other components of
TFCC require further studies to be evaluated, preferably using
MR-arthrography.

Lastly, by including patients with neutral ulnar variance, and
only assessing the PA radiographs we could not test our cut-off
values on patients who have positive or negative ulnar variance
or correlate our findings on other radiographic projections.

In conclusion, no significant association was found between
lunate morphology and degenerative lesions of TFC however,
age was significantly associated with degenerative changes
of all cartilage surfaces. On 3D gradient-echo images direct
abutment of lunate and hamate chondral surfaces may be
easily detected which would indicate the presence of a type 2
morphology. When dedicated cartilage-specific MRI sequences
are not available, H-L/C-T distance ratios of 0.907 on coronal
MR images and 0.75 on PA radiographs could be used to better
assess true type 2 lunate morphology.
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How Accurately is the Pre-diagnosis of Electroneuromyography in
Pediatric Patients?
Pediatrik Hastalarda Elektronéromiyografi On Teshisi Ne Kadar Dogru?
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Abstract

Objectives: Electroneuromyography (ENMG) is a laboratory test commonly used in the diagnosis of neuromuscular diseases, which is a continuation
of anamnesis and physical examination. The aim of this study is to analyze accordance between pre-diagnosis and electrophysiological diagnosis in
pediatric patients.

Materials and Methods: Patients aged 0-16 years and underwent ENMG examinations between 2016 and 2019 were evaluated retrospectively.

Results: The ENMG results of a total of 526 patients were examined in the study. The mean age of the patients was 10.81+4.31 years. While the
pre-diagnosis and the electrophysiological diagnosis were compatible in 32.31% of the patients, incompatibility with the pre-diagnosis was found
in 67.69%. While no difference was found between concordant and discordant patients in terms of pre-diagnosis and outcome between genders
(p=0.06), there was a difference between concordant and non-concordant patients in terms of categorized age and pre-diagnoses (p=0.01, p=0.02,
respectively).

Conclusion: A high discrepancy was found between pre-diagnosis and electrophysiological diagnosis. With more detailed history and clinical
examination of pediatric patients, unnecessary requests can be avoided and waiting times of real patients can be shortened.

Key Words: Electromyography, Children, Examination And Diagnoses

Amacg: Elektrondromyografi (ENMG), anamnez ve fizik muayenenin devami niteliginde olan noromuskiler hastaliklarin tanisinda yaygin olarak
kullanilan bir laboratuvar testidir. Bu ¢calismanin amaci, cocuk hastalarda 6n tani ile elektrofizyolojik tani arasindaki uyumu incelemektir.

Gerec ve Yontem: Calismada 0-16 yas arasi olan ve 2016-2019 yillari arasinda ENMG tetkikleri yapilan hastalar retrospektif olarak degerlendirildi.

Bulgular: Calismada toplam 526 hastanin ENMG sonuclari retrospektif olarak incelendi. Hastalarin ortalama yasi 10,81+4,31 yil idi. Hastalarin
%32,31'inde 6n tani ile elektrofizyolojik tani uyumlu iken, %67,69'unda 6n tani ile uyumsuzluk saptandi. Cinsiyetler arasinda 6n tani ve sonug
acisindan uyumlu ve uyumsuz hastalar arasinda fark bulunmazken (p=0,06), yas ve 6n tani kategorisi acisindan uyumlu ve uyumsuz hastalar
arasinda fark vardi (p=0,01, p=0,02, sirasiyla).

Sonug: On tani ile elektrofizyolojik tani arasinda yiiksek bir tutarsizlik bulundu. Pediatrik hastalarin daha detayh 6ykii ve klinik muayenesi ile
gereksiz isteklerden kaginilabilir ve gercek hastalarin bekleme siireleri kisaltilabilir.

Anahtar Kelimeler: Elektromiyogarfi, Cocuklar, Muayene Ve Tani
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Introduction

Electroneuromyography (ENMG) is a commonly used
laboratory test in the diagnosis of neuromuscular diseases, which
is a continuation of anamnesis and physical examination. ENMG
examination provides benefits to the clinician such as diagnosis,
prognosis, treatment follow-up, treatment selection, and guiding
surgery (1). Clinicians need ENMG evaluationsin pediatric patients
as well as in adult patients (2). Different ENMG techniques such
as nerve conduction studies, needle electromyography (EMG),
single fiber EMG, evoked potentials, and cascade stimulation used
in adult patients can also be applied in the pediatric age group
(1,3). ENMG examinations performed in the pediatric patient
group contain some differences compared to the adult patient
group (2,3). Differences in normal values for each age group,
the difference in the spectrum of neuromuscular diseases in the
pediatric patient population from the adult population, and the
inability to routinely apply standard ENMG protocols due to low
tolerance of pediatric patients are some of these differences (2-
4). Considering these, the ENMG examination in the pediatric
population is a laboratory examination that requires clinical
experience. There are studies in the literature examining the
compatibility between pre-diagnosis and electrophysiological
diagnosis in the pediatric patient population in their own ENMG
laboratories (5-8).

QOur aim in this study was to evaluate the distribution of
examinations in pediatric patients by age, performed between
2016-2019 in our own ENMG laboratory, and to evaluate the
accordance between pre-diagnosis and electrophysiological
diagnosis.

Materials and Methods

This study was approved by the Local Institutional Ethics
Committee of University of Health Sciences Turkey, Diskapi
Yildirim Beyazit Training and Research Hospital (approval date:
23.12.2019; approval number: 78/01) and was conducted in
accordance with the Declaration of Helsinki guidelines. In this
study, ENMGs, performed on children under 16 years of age in
the ENMG laboratory of the physical medicine and rehabilitation
clinic of our hospital between 2016-2019, were examined. The
age of the patients and the year in which the test was performed
were noted from their files. Pre-diagnoses were divided into
anterior horn motor neuron disease (MND), radiculopathy,
plexopathy, peripheral nerve lesion, polyneuropathy (PP),
entrapment neuropathy of lower-upper extremity, myopathy,
neuromuscular junction disease, facial paralysis, and Guillain-
Barre syndrome (GBS). The patients were divided into 0-2 years,
3-6 years, and 7-16 years and pre-diagnosis frequency in these
age groups were examined. The accordance between the pre-
diagnosis and the diagnosis after ENMG was examined.

Statistical Analysis

Statistical analyzes were made using the SPSS 20.0 program.
The chi-square test was used for examining statistical analysis.
A value of p<0.05 was considered statistically significant.

The ENMG results of 526 patients in total were examined
in the study. The mean age of the patients was 10.81+4.31.
Two hundred and thirty-three of the patients (44.3%) were
female and 293 (55.7%) were male. Twenty-eight (5.3%) of the
ENMG examinations were performed on patients between 0-2
years, 97 (18.4%) on 3-6 years, and 401 (76.2%) on 7-16 years
old patients. The distribution of ENMG numbers by age was
shown in Figure 1. Accordingly, EMNG was applied mostly to
patients aged 15 years [71 (13.5%)], followed by patients aged
16 years [60 (11.4%)] and 13 years [55 (10.5%)], respectively.
The distribution of ENMG numbers made by years was shown in
Figure 2. ENMG was administered to 83 (15.8%) patients in the
pediatric age group in 2016, 129 (24.5%) in 2017, 211 (40.1%)
in 2018 and 103 (19.6%) in 2019.

The distribution of ENMGs according to pre-diagnoses was
shown in Table 1. In our laboratory, ENMG examination was
mostly performed with a pre-diagnosis of purine nucleoside
phosphorylase (PNP) at a rate of 50.7%. The most common pre-
diagnosis (32.1%) in patients aged 0-2 years is plexopathy. In
patients between the ages of 2-6 and 7-16, the most common
pre-diagnosis was PNP with rates of 42.2% and 54.3%,
respectively.

The accordance between pre-diagnosis and
electrophysiological ~ diagnosis  and  diagnoses  after
electrophysiological examination were shown in Table 2. One
EMNG was performed with the pre-diagnosis of MND, and it
was found to be 100% compatible with the pre-diagnosis. A
total of 20 patients were evaluated with the pre-diagnosis of
radiculopathy and 23.8% were found to be compatible with the
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pre-diagnosis; while the electrophysiological examination of the
patients who presented with this pre-diagnosis revealed that
66.7% had normal results, 4.8% had plexus damage, and 4.8%
had entrapment neuropathy. Twenty patients who presented
with a pre-diagnosis of plexopathy were examined, 14 patients
(74.19%) obtained a result consistent with the pre-diagnosis,
while 5 (18.5%) patients had normal results and 1 (7.4%)
patient had a peripheral nerve lesion. Sixty-six of the patients
were evaluated with a pre-diagnosis of peripheral nerve lesion
and an electrophysiological diagnosis compatible with the pre-
diagnosis was found at a rate of 63.6%. The results of 21 (31.8%)
incompatible patients were found to be normal, 1 (1.5%) had
radiculopathy, and 2 (3%) had entrapment neuropathy.

Two hundred and sixty-seven patients were evaluated
with PNP pre-diagnosis, and PNP was detected in 42 patients
(15.73%). The result was normal in 214 (80.1%) of these

EMG numbers by years

m2016 w2017 = 2018 m2019

Figure 2: Distribution of ENMG numbers by years
ENMG: Electroneuromyography

Table 1: Pre-diagnoses by age

Total

N=526
MND 1 (0.2%)
Radiculopathy 21 (4%)
Plexus damage 27 (5.1%)
Traumatic peripheral nerve lesion 66 (12.5%)
PNP 267 (50.7%)
Myopathy 39 (7.4%)
Myopathy + neuropathy 10 (1.9%)
Facial Palsy 15 (2.9%)
Entrapment neuropathy of the upper extremity 32 (6.1%)
Entrapment neuropathy of the lower extremity 19 (3.6%)
GBS 29 (5.5%)

patients, radiculopathy in 2 (0.7%), peripheral nerve lesion in
2 (0.7%), myopathy in 5 (1.9%), and entrapment neuropathy
in 2 patients (0.7%) were determined. As a result, 84.2% of the
patients were found to be inconsistent with the pre-diagnosis
after the electrophysiological examination.

Thirty-eight of the patients were referred to our laboratory
with a pre-diagnosis of myopathy and results consistent with
the pre-diagnosis were obtained in 9 (23%) patients; the results
of 23 (60.52%) of the patients referred with this pre-diagnosis
were normal, and PNP was found in 6 (15.78) of them.

Electrophysiological diagnosis compatible with the pre-
diagnosis was found in 18.8% of entrapment neuropathy of
the upper extremity and in 66.8% of entrapment neuropathy
of the lower extremity. 58.6% of the patients referred with the
pre-diagnosis of GBS had a normal result; on the other hand,
41.37% of patients had electrophysiological findings compatible
with GBS.

Among the vyears examined, 335 (63.7%) of EMNG
examinations performed with any pre-diagnosis were found to
be normal. While the pre-diagnosis and the electrophysiological
diagnosis were compatible in 32.31% of patients, incompatibility
with the pre-diagnosis was found in 67.69%.

In the chi-square analysis, no difference was found between
concordant and discordant patients in terms of pre-diagnosis
and outcome between genders (p=0.06), while there was a
difference between concordant and non-concordant patients in
terms of categorized age and pre-diagnoses (p=0.01, p=0.02,
respectively).

This study examines the distribution of EMNG studies
conducted in the pediatric patient population between 2016

0-2 years 2-6 years 7-16 years
N=28 N=97 N=401
1 (0.2%)
2 (7.1%) 4 (4.1%) 15 (3.7%)
9 (32.1%) 6 (6.2%) 12 (3.0%)
19 (19.6%) 47 (11.7%)
7 (25%) 41 (42.2%) 219 (54.6%)
5 (17.9%) 6 (6.20%) 28 (7%)
5 (5.2%) 5 (1.2%)
4 (4.19%) 11 (2.7%)
1 (1%) 31 (7.7%)
19 (4.7%)
5 (17.9%) 11 (11.3%) 13 (3.2%)

MND: Motor neuron disease, GBS: Guillain-Barre syndrome, PNP: Purine nucleoside phosphorylase
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and 2019 in our clinic according to age, age groups, pre-
diagnoses, and the consistency between pre-diagnoses and
electrophysiological diagnoses based on each pre-diagnosis.

In our study, it was observed that most pediatric patients
who applied to our electrophysiology laboratory for ENMG
examination were patients between the ages of 7-16. PNP was
the most common pre-diagnosis in all pediatric patients and
with this pre-diagnosis, patients between 2-6 years and 7-16
years of age were referred to the clinic most frequently. On the
other hand, the situation was found to be slightly different
between the ages of 0-2, the most common pre-diagnosis in
this age group was found to be plexopathy. 67.69% of ENMG
examinations performed between these years were found to be
inconsistent with the pre-diagnosis. When the pre-diagnoses
are examined separately, a high rate of non-compliance is
observed, especially in patients referred to the laboratory with
a PNP pre-diagnosis.

ENMG applications in pediatric patients are evaluations that
require clinical experience and can be guiding in the diagnosis,
treatment planning, and follow-up (9). Due to difficulties such
as the difference in normal values in every age group due to
the incomplete development of the nervous system, difficulties
of working in smaller areas, and the limited tolerance of the
pediatric patient group, itis aimed to reach the most information
with the least pain by going beyond the protocols applied in
adults from time to time (10).

In a study examining EMNG applications in adults in our
country, the most common pre-diagnoses in adults were carpal
tunnel syndrome, PNP, and radiculopathy (11). In a study by Yagci
et al. (5) in which they shared their own electrophysiological
experiences in a group of pediatric patients, the most common
pre-diagnosis was plexopathy, flaccid infant, and spinal atrophy
during the infancy and toddler period, while PP and peripheral
nerve damage were found to be the most common pre-diagnosis
in later ages. In another study conducted in our country, the
frequency of electrophysiological diagnoses in the pediatric

Table 2: Compatibility between clinical pre-diagnoses and electrophysiological diagnoses

Compatible
N
MND 1
Radiculopathy 5
Plexopathy 20
Traumatic peripheral nerve lesion 42
PNP 42
Myopathy 9
Myopathy
Myopathy + neuropath
yopathy patny PNP
Facial palsy 13
Entrapment neuropathy of the upper extremity 6
Entrapment neuropathy of the lower extremity 12
GBS 12

Incompatible
% N %
100%
Normal 14 (66.7%)
23.8% Plexus 1 (4.8%)
Entrapment neuropathy 1 (4.8%)
Normal 5 (18.5%)
74.1% . .
Peripheral nerve lesion 2 (7.4%)
Normal 21 (31.8%)
63.6% Radiculopathy 1 (1.5%)
Entrapment neuropathy 2 (3%)
225 (84.29%)
Normal 213 (80.19%)
Radiculopath 2 (0.7%
15.73% REIREEIR (0.7%)
Peripheral nerve lesion 2 (0.7%)
Myopathy 5 (1.9%)
Entrapment neuropathy 2 (0.7%)
Normal 24 (60.520%)
(23.6%)
PNP 6 (15.78%)
1 (10%)
Normal 8 (800%)
1 (10%)
(86.7%) Normal 2 (13.3%)
Normal 25 (78.1%)
18.8% . .
Peripheral nerve lesion 1 (3.1%)
Normal 6 (27.8%)
66.8% _
Radiculopathy 1(5.6)
41.37% Normal 17 (58.6%)

MND: Motor neuron disease, PNP: Purine nucleoside phosphorylase, GBS: Guillain-Barre syndrome
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patient population was examined according to age groups,
and the most common diagnosis was found to be plexopathy
between the ages of 0-5, myopathy between the ages of 6-10
and PP between the ages of 11-16 (8).

In our study, we found that plexopathy was the most
common between the ages of 0-2, and children between the
ages of 2-6 and 7-16 years were most frequently examined with
a pre-diagnosis of PP and peripheral nerve lesion. Although this
situation is similar to other studies conducted in the pediatric
patient group, it shows that pediatric patients apply to the
ENMG laboratory with quite different pre-diagnoses from
studies conducted with adults.

Looking at the distribution of ENMG numbers by age, it
was observed that more EMNG examinations were performed
at younger ages in two studies (5,8). More children between
the ages of 7-16 years were studied in our laboratory. The
reason for this difference can be attributed to the difference
between hospitals in the age spectrum of children referred to
our laboratory.

In astudy conducted with adult patients, 49.1% of the ENMG
results were found to be compatible with the pre-diagnosis (7).
In another study examining the consistency between clinical
and electrophysiological diagnoses in adult patients, the pre-
diagnosis and result compatibility was found to be 53.6% (8).

In a study conducted on a pediatric patient population, this
rate was found to be higher than in adults, as 60%; compatibility
of more than 60% was found in disease groups such as brachial
plexopathy, facial nerve damage, GBS, PP, and radiculopathy (5).

In a study by Hellmann et al. (6), evaluating the
electrophysiological examination of 468 children, 98% of all
diagnostic groups, 99.5% of neurogenic diseases, and 80%
of myogenic diseases were found to be consistent with pre-
diagnosis.

In our study, the pre-diagnosis/electrophysiological diagnosis
ratio was found to be quite low (32.31%). Low compatibility with
the diagnosis was found in the cases with pre-diagnoses of PNP,
radiculopathy, myopathy, and entrapment neuropathy of the
upper extremity (15.73%, 23.8%, 23.6%, 18.8% respectively);
a high compliance rate was found for MND, plexopathy,
peripheral nerve lesions and entrapment neuropathy of the
lower extremity (100%, 74.1%, 63.6%, 66.8%).

Yagci et al. (5) had 20 patients with a prediagnosis of PNP
and found that the consistency between the referral diagnosis
and the post-ENMG diagnosis was 78.6%. Also, Komur et al. (7)
had found of consistency 59 of 104 patients with prediagnosis
of PNP.

In particular, we think that the low compliance rate of
our PNP pre-diagnosis with our electrophysiological diagnosis
was due to the referral of pediatric patients with diabetes to
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our laboratory for PNP screening at that time. We think that,
before the referral of pediatric patients with diabetes for
screening, questioning the neuropathic symptoms may prevent
unnecessary ENMG examinations in these patients.

In our study, compliance with the pre-diagnosis/
electrophysiological diagnosis was found to be lower in the
patient group referred with the pre-diagnosis of GBS compared
to the studies in the literature (5). ENMG may be as normal,
especially in the first week of GBS. Since GBS is easy to diagnose
clinically, we expected a higher compliance rate with pre-
diagnosis and electrophysiological diagnosis. We think that one
of the reason of our low compliance with the pre-diagnosis
in patients with GBS pre-diagnosis, it may be that the ENMG
examination was performed within first week.

Examination findings may be confused with each other
in patients with myelitis and GBS. Clinicians sometimes
refer to ENMG examinations when myelitis and GBS cannot
be distinguished by clinical examination. We think that
another reason for the low compliance rate in patients with
a pre-diagnosis of GBS is that clinicians refer to the ENMG
laboratory with a pre-diagnosis of GBS in patients whose
clinical examination cannot distinguish between GBS or
myelitis.

Another group in which we found a low compliance rate
compared to the literature is patients with a pre-diagnosis of
plexopathy. The number of patients in the 0-2 years of age is
very low with only 28 patients; in this age group plexopathy
is the most consistent diagnosis before and after ENMG as
addressed in other studies. As this study has a low number
of patients in this age group, the chance of consistency will
be lower because plexopathy is very easy to diagnose on
neurological examination.

In a retrospective study of Tirkel et al. (11) with ENMG
examinations in adult patients, it was found that the correlation
between pre-diagnosis and electrophysiological diagnosis
changes significantly according to the pre-diagnosis.

It was stated that the consistency between pre-diagnosis
and electrophysiological diagnosis in pediatric patients did not
differ by age groups and gender (5). In our study, although the
consistency between pre-diagnosis and electrophysiological
diagnosis did not differ between genders, it was found that
there was a difference according to age groups and pre-
diagnoses. In our study, the emergence of such a different
result can be attributed to the fact that the electrophysiological
detection of PNP in patients presenting with a pre-diagnosis
of PNP was at a very low rate, the fact that a larger proportion
of the patient group was evaluated with the pre-diagnosis of
PNP and also the number of patients in the 7-16 age group
was high.
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Study Limitations

We think that the retrospective nature of our study may
create some limitations that may affect the results, so we think
that prospective studies are required, especially in the pediatric
patient group. Another limitation is that when planning the
study, patients with or without symptoms were not separated,
and patients were included in the study whether or not they
had symptoms. We think that this situation affects consistency
between pre-diagnosis and electrophysiological diagnosis rates,
especially in the PNP group. Our advice to researchers is to
consider this issue in future studies.

As a result of our study with a high participation number,
the spectrum of neuromuscular diseases in the pediatric patient
group is quite different from that of adults. Electrophysiological
diagnoses of children referred for ENMG examinations were
largely incompatible with their pre-diagnoses. Considering
this situation and the difficulty of the electrophysiological
examinations mentioned above in pediatric patients, these
patients can be evaluated more accurately with more accurate
pre-diagnoses by performing detailed history and physical
examination before the electrophysiological examination.
Hereby, unnecessary investigations can be reduced and children
who really need this evaluation can be diagnosed faster and
their treatment can be started earlier.
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Abstract

Objectives: Metachromatic leukodystrophy (MLD) is a glycosphingolipid storage disease leading to demyelination and neurological impairment.
Based on the age at onset, late-infantile, juvenile, and adult forms are defined. In this study, our aim was to define the clinical characteristics in
late-infantile and juvenile forms.

Materials and Methods: Twelve children with either late-infantile or juvenile form of MLD were enrolled. Patient records were retrospectively
analyzed to gather demographic, clinical, laboratory, and imaging data.

Results: Patients had a median age of 2 years (1.5-15) at the onset of symptom. Five (41.7%) patients had family history of MLD. Seven (58.3%)
children were diagnosed as late-infantile form while 5 (41.7%) children were classified as juvenile form. In the late-infantile group, gait impairment
(7/7, 100%) was the primary symptom, whereas behavioral/cognitive impairment (4/5, 80%) predominated the juvenile group. Eleven patients
(91.7%) had cognitive impairment at the time of admission. Only one patient (8.3%) had epilepsy. While none of the patients in the juvenile group
lost ambulation in follow-up, all late-infantile patients were non-ambulatory at their most recent visits.

Conclusion: Our findings, along with those of other studies, support the diverse clinical picture of these two types of MLD. It is essential to recognize
the age-specific signs to make an early diagnosis of MLD. Our findings suggest that MLD should be thoroughly investigated in children with a
neurodegenerative course. Moreover, siblings of MLD patients should also be carefully evaluated.

Key Words: Metachromatic Leukodystrophy, Late-Infantile, Juvenile, Children

Amag: Metakromatik |okodistrofi (MLD), demiyelinizasyona ve nérolojik etkilenmeye yol acan bir glikosfingolipid depo hastaligidir. Semptomlarin
baslangic yasina gore gec infantil, jiivenil ve yetiskin formlara ayrilir. Bu calismada gec infantil ve juvenil formlarin klinik 6zelliklerini degerlendirmek
amaclanmistir.

Gerec ve Yontem: Geg infantil veya juvenil MLD tanisini almis on iki cocuk bu calismaya dahil edildi. Demografik, klinik, laboratuvar ve goriintiileme
verileri geriye doniik olarak incelendi.

Bulgular: Hastalarin semptom baslangicinda ortanca yasi 2 (1,5-15) yildi. Bes (%41,7) hastanin ailesinde MLD &ykdisti vardi. Yedi (%58,3) cocuk geg
infantil form, 5 (%41,7) cocuk ise juvenil form olarak siniflandirildi. Geg infantil grupta yiiriime bozuklugu (7/7, %100) ana semptom iken, jivenil
grupta davranigsal/bilissel bozukluk (4/5, %80) en yaygin semptomdu. Basvuru sirasinda 11 hastada (%91,7) bilissel etkilenme vardi. Bir hasta (%08,3)
epilepsi tanisi aldi. Jivenil gruptaki hastalar kontrollerde hala ambulatuvar iken, gec infantil gruptaki cocuklarin hicbiri son kontrolde yiirliyemiyordu.
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Sonug: Literatiirdeki diger calismalara benzer sekilde ¢calismamizin sonuclari geg infantil veya juvenil MLD formlarinin birbirlerinden farkh bir klinik
seyir izledigini gostermistir. Erken teshis icin yasa 6zgii belirtileri tanimak 6nemlidir. Bulgularimiz, nérodejeneratif seyirli hastalk gosteren ¢ocuklarda
MLD'nin kapsamli bir sekilde arastiriimasi gerektigini vurgulamaktadir. Ayrica, MLD hastalarinin kardesleri de dikkatle degerlendirilmelidir.

Anahtar Kelimeler: Metakromatik Lokodistrofi, Geg infantil, Jiivenil, Cocuk

Introduction

Leukodystrophiesare rare disorders that cause central nervous
system impairment as well as peripheral nerve involvement in
some cases. In the latest revision of white matter disorders, 30
disorders have been defined as primer leukodystrophies (1).
Among this group, metachromatic leukodystrophy (MLD) is
relatively common with varying range of prevalence (1/40,000-
160,000) (2). MLD is an autosomal recessively inherited
lysosomal storage disease. Mutations of the arylsulfatase A
(ARSA) gene cause arylsulfatase A (ASA) deficiency, and much
less frequently, mutations of prosaposin (PSAP) gene cause
saposin B deficiency, both of which result in impaired enzymatic
hydrolysis of sulfatide in MLD (3). Accumulated sulfatides lead
to demyelination and neurodegeneration (3).

MLD is classified into late-infantile, juvenile, and adult
types based on the age at disease onset. First manifestations
appear around the age of two, between the ages of three and
sixteen, and after the age of sixteen in late-infantile, juvenile,
and adult types respectively (4). Clinical characteristics vary
widely in different forms (5). The main hallmark of late-infantile
type is rapid worsening in gross motor functions along with
cognitive decline and gait disturbances (5,6). The juvenile type
is characterized by deterioration in executive functions and
linguistic skills, as well as new-onset attention problems and
behavioral changes, accompanying ataxia and a relatively slow
progressive gross-motor/fine-motor impairment (5,7). Cognitive
and psychiatric impairments are the prominent features in
adult-onset form which are less frequently followed by gait
disturbances and polyneuropathy (2,8). Given high variability of
first symptoms and disease course between subtypes and within
subtypes, we aimed to present the clinical characteristics of
MLD patients in this study.

Materials and Methods

Twelve patients with a late-infantile or juvenile form of
MLD admitted to our hospital between May 2010-May 2017
were included in this study. Patient records were retrospectively
reviewed to collect data on demographic, clinical, laboratory and
imaging results. MLD was diagnosed based on ASA deficiency
in all patients together with typical clinical and magnetic
resonance imaging (MRI) features. Molecular analysis of ARSA
gene was available in a limited number of patients. The time
when the first neurologic, cognitive, or behavioral impairment

occurred was defined as disease onset. For late-infantile form,
the age of onset was defined as less than 30 months, and for
juvenile form it was defined as 30 months to less than 16
years (5). The comprehensive biochemical and immunologic
investigations of some of the patients were reported previously
(9,10). This study was approved by the ethical committee of the
Hacettepe University Faculty of Medicine (acceptance number:
17/511-21 and date: 13.06.2017).

Statistical Analysis

Statistical analysis of the data was performed with the
SPSS 20 (Statistical Package for Social Sciences) program. Basic
descriptive statistics were expressed with median, minimum,
and maximum value.

A total 12 patients (F/M: 4/8) were enrolled in this study
(Table 1). The consanguinity rate among the study participants
was 83.3%. Six (50%) patients had family history of MLD.
Patients had a median age of 2.15 years (1.5-15) at disease
onset. Patients were categorized based on age at onset as
late-infantile in 7 (58.3%) and juvenile in 5 (41.7%). Gait
impairment (7/7, 100%) was the main symptom in late-
infantile group whereas behavioral/cognitive impairment
(4/5, 80%) was the most common symptom in juvenile group.
One patient in juvenile group (patient 9) was admitted as
her older sibling had MLD. She had no evident complaint,
though a slight difficulty in tandem walking and tremor
were noted in our comprehensive neurological exam. Eleven
children (91.7%) had cognitive impairment on admission. Only
one case (patient 6) (8.3%) presented with seizures. Enzyme
analysis showed low ASA levels (range: 1-9 umol/g protein/h,
normal: 50-990 umol/g protein/h) and MRIs were compatible
with MLD in all patients (Figure 1). Six patients (50%) had
electroneuromyography study which showed demyelinating
sensorimotor  polyneuropathy.  Five patients  (41.7%)
underwent molecular analysis. Allogenic hematopoietic
stem-cell transplantation (HSCT) has been performed for two
patients in juvenile group (patient 9 and 12).

Two patients in the late-infantile group had only an initial
examination and did not attend any follow-up visits. Their
medical reports revealed that they had died. For rest of the
patients, last visits were performed at a median age of 8 years
(2.5-18) and 5/10 (50%) patients were non-ambulatory in the
last visit. They lost ambulation between 2-5 years of age. None
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Table 1: Summary of clinical findings in individuals with MLD

Patient ID/ Family Age of
history onset

gender

Late Infantile

1M -
2/M +
3/M +
4/M +
5/M -
6/M -
7/M -
Juvenile

8/M +
9/F +
10/F -
1/F +
12/F -

2.3

3.5

7.9

15

First symptom(s)

Frequent falls

Motor delay

Unsteady gate

Motor delay

Frequent falls

Frequent falls

Frequent falls

Behavioral
disturbances

No complaint
(family history)

Frequent falls,
decline in school
performance

Behavioral
disturbances,
unsteady gait

Behavioral
disturbances,
decline in school
performance

Age at
diagnosis

2.5

35

9.5

17

ASA
activity

7.7

5.25

Disease
causing
mutation

ARSA: ¢.465
+1G>A
Homozygous

NA

NA

NA

NA

ARSA:
€.979G>A
Homozygous

ARSA:
€.893G>A
Homozygous

NA

NA

ARSA:
¢.868C>T
Homozygous

NA

ARSA:
c.473G>A
Homozygous

Cognitive
status at
diagnosis

Mild
impairment

Moderate
impairment

Moderate
impairment

Mild
impairment

Mild
impairment

Moderate
impairment

Mild
impairment

Moderate
impairment

Normal |Q

Mild
impairment

Mild
impairment

Moderate
impairment

Age at
loss of
ambulation

Never
walked
without
support

Never
walked
without
support

*All ages are reported by years, **M: Male, F: Female, **NA: Not applicable, ***ASA: Arylsulfatase A (normal range: 50-990 umol/g protein/h)
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Age
at last
visit

3.5

2.5

NA

4.5

7.5

10.7

7.2

10

8.5

18

Clinical status at
last visit

No head control,
sitting with or
without support,
and speech

NA (exitus)

Preserve head
control and
sitting with
support, able to
speak few words

NA (exitus)

No head control,
sits with support,
unable to speak
(exitus)

Preserve head
control and
sitting with
support, unable
to speak,
frequent seizures
(exitus)

No head control,
sitting with or
without support,
and speech

Cognitive
problems, ataxia,
tremor

No cognitive
decline, wide
based gate,
tremor

Cognitive
problems,
difficulty in
walking on heels,
tremor

Cognitive
problems, ataxia,
tremor

Cognitive
problems, ataxia,
tremor
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Figure 1: Axial MR images of patient 5; a-b: The typical pattern of distribution of white matter hyperintensity in T2 weighted images (black arrows),
tigroid pattern formed from T2 hypointense stripes and dots in the background of diffuse hyperintensity (white arrow); e-d: restricted diffusion within
the splenium of the corpus callosum (black arrows)

of the patients in the juvenile group lost ambulation. Two out of
10 (20%) died on follow-up (patient 5 and 6).

Sulfatide accumulation impairs both the peripheral and
central nervous systems in MLD. Increased sulfatides disrupt
glial cells, cause myelin sheath instability, and possibly trigger
inflammatory processes, all of which lead to progressive
demyelination (2,11). Beside glial cells, neurons are also assumed
to be affected (2,11). Damage in the peripheral and central
nervous systems manifests motor and cognitive/behavioral
problems in late-infantile and juvenile forms. In our study, the
initial symptom of late-infantile group was gait disturbance.
Other studies also showed patients with late-infantile form had
prominent gross motor disfunction or regression at the time
of diagnosis, following cognitive/language impairment, with a
rapid decline (6,12).

Our patients did not have consecutive cognitive assessments,
so we are unable to remark on cognitive decline; however, they
demonstrated severe motor deterioration, and those who could
walk lost ambulation between the ages of 2 and 5 years. Kehrer
et al. (5) also noted the progressive impairment of gross motor
functions and showed loss of any locomotion as well as loss of
any head and trunk control before 40 months of age.

Juvenile MLD mainly manifests by impaired executive
functioning and new onset psychiatric symptoms. Gross motor
and fine motor dysfunctions are less frequently observed
at initial presentation of juvenile MLD. Furthermore, motor
deterioration is slower compared to late-infantile MLD (5,13).
In our study, behavioral and cognitive problems were prominent
symptoms in juvenile MLD patients with slight gross motor and
fine motor impairment in some. On follow-up, all were able to
walk without support.

Patients with MLD may have many comorbidities such as
feeding difficulties, malnutrition, sleep and pain problems as
well as seizures. These comorbidities might be overlooked in
some patients if not queried (14). Adang et al. (15) pointed
out the importance of multidisciplinary approach in the
management and prevention of these comorbidities on their
consensus statement. One patient suffered from seizures in our
study. Epilepsy is frequent in MLD (13,16,17). In management
of epilepsy, no specific anti-seizure drug is recommended.
However, the use of anti-seizure medications which may cause
direct bone marrow suppression should be avoided in children
who are about to undergo or have recently had bone marrow
transplantation (14).

Peripheral neuropathy may be prominent at initial
presentation of MLD. Bindu et al. (16) showed broadcast
hypomyelination accompanying aberrant myelin configuration
and remodeling, moreover lamellar and prismatic tuff stone
inclusions in both Schwann cell cytoplasm and endoneurium
on light and electron microscopic examination, respectively,
in sural nerve biopsies of late-infantile form of MLD. Beside
polyneuropathy, neuropathic pain and neurogenic bladder
dysfunction may develop in follow-up (18). In our cohort, no
patient suffered from peripheral neuropathy symptoms such
as neuropathic pain, bladder dysfunction which may not have
been questioned during the severe course of the disease.

No curative therapy is available in MLD. Hematopoietic stem
cell transplantation is a treatment option for presymptomatic
or early symptomatic MLD. Studies in these subgroups
have revealed less pronounced disease progression, with
some patients experiencing disease stabilization after HSCT.
Consequently, children should indeed be carefully accounted
for HSCT (19,20). However, HSCT's therapeutic effectiveness
for peripheral nervous system symptoms pales in comparison
to that for central nervous system symptoms (2,18). Intrathecal

547



Giinbey et al. Metachromatic Leukodystrophy in Children

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):544-549

enzyme replacement, direct injection of adeno-associated virus-
based vectors and hematopoietic stem cell-based gene therapies
have been studied in MLD. Despite being considered promising
novel procedures, none of them have been widely approved
for clinical use (21-23). In our series, two children underwent
HSCT. Patient 9 had no marked complaints; she was admitted to
the hospital due to a positive family history of MLD. A detailed
neurological assessment revealed mild deterioration in tandem
gait and tremor. Patient 12 presented with behavioral changes
and cognitive decline that had progressed over previous years.
The patient 9 received allogenic bone marrow transplantation
from her sibling. This treatment was not recommended for
patient 12 in our center. However, the family insisted on the
procedure. As a result, the transplant was performed from an
unrelated donor in an outside institution. The follow-up period
of both patients is limited, both patients are stable.

Study Limitations

This study has several limitations because of the retrospective
nature, relatively small sample size and short follow-up
time frame. One of the major limitations of this study was
insufficient data regarding classification of motor functions.
None of the patients had formal motor assessment tests on
admission or follow-up. Evaluation of cognitive status was
limited to 1Q measurement or clinical judgment, lacking specific
subtests. Most of the patents lacked genetic diagnosis. Despite
the above-mentioned constraints, our study offers a remarkable
data from a single center.

Late-infantile MLD is presented by gross motor function
impairment on admission with rapidly progressive course,
whereas the initial symptoms in the juvenile MLD patients are
predominated by behavioral problems and cognitive impairment
in the current study. Our results in accordance with previous
reports show the diverse clinical picture of these two types of
MLD. It is critical to recognize these age-specific symptoms to
make an early diagnosis of MLD. The consanguinity rate was
83.3% in our study and five patients had a positive family
history of MLD, yet only one patient was admitted in early
symptomatic phase. These results demonstrate that MLD should
be considered carefully in children with a neurodegenerative
course in the populations with a high rate of consanguineous
marriage. Furthermore, siblings of MLD patients should also be
thoroughly assessed as HSCT may be a viable treatment option
if MLD is identified early.
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Abstract

Objectives: Massive pulmonary embolism is a life-threatening condition mostly seen in the emergency setting. Early diagnosis and treatment
decrease the risk of mortality. Apart from imaging tests, increased blood levels of several parameters were shown to be helpful to identify these
patients. We aimed to determine the diagnostic value of mean platelet volume and platelet distribution width for the diagnosis of acute massive
pulmonary embolism.

Materials and Methods: We retrospectively reviewed the medical records of patients who were admitted to the emergency department from
January 2012 to January 2016. Patients who had a diagnosis of massive pulmonary embolism confirmed by computed tomography pulmonary
angiography were included. Blood samples were drawn at admission. Transthoracic echocardiography was performed to evaluate right ventricular
size and function. Age and sex matched patients who were admitted to the emergency department with any diagnosis other than pulmonary
embolism were enrolled as a control group.

Results: Eighty patients met the inclusion criteria and age and sex matched 80 patients were enrolled as a control group. The mean platelet volume
and platelet distribution width were significantly higher in patients with massive pulmonary embolism compared to control group [10.1+0.1 fL vs
7.9+0.1 fL p<0.001, 17 (15.5-18.8) vs 13.6 (12.3-15.9) p<0.001 respectively]. Platelet distribution width had the most powerful diagnostic value
among other parameters including the mean platelet volume, D-dimer and pro-BNP (area under the curve=0.998, p<0.001).

Conclusion: Massive pulmonary embolism is a thromboembolic disease associated with high mortality. Platelet distribution width and mean platelet
volume are simple parameters of complete blood count that can be used to increase predictive value of previously validated tests when used
concomitantly. They may also help to select patients who will undergo imaging.

Key Words: Massive Pulmonary Embolism, Platelet Distribution Width, Mean Platelet Volume

Amac: Masif pulmoner emboli ¢ogunlukla acil serviste karsilasilan hayati tehdit eden bir durumdur. Erken tani ve tedavi 6lim riskini azaltir.
Gorilintiileme tetkikleri disinda artmis kan seviyesindeki bazi birka¢ parametrenin bu hastalar ayirt etmede yardimer oldugu gosterilmistir. Biz
calismamizda, masif pulmoner emboli tanisinda trombosit dagilim genisligi ve ortalama trombosit hacminin tanisal degerini tespit etmeyi amacladik.

Gerec ve Yontem: Ocak 2012 ile Ocak 2016 yillari arasinda acil servise bagvuran hastalarin kayitlar geriye doniik olarak incelendi. Bilgisayarli
tomografi pulmoner anjiyografi ile tanisi dogrulanmis masif pulmoner emboli hastalari calismaya dahil edildi. Tam kan sayimi, D-dimer, pro-BNP
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ve troponin | testleri icin kan drnekleri ilk basvuruda alindi. Sag ventrikiil boyutu ve fonksiyonunun degerlendirilmesi icin hastalara ekokardiyografi
yapildi. Yas ve cinsiyet eslesmesi yontemi ile kontrol grubu calismaya alindu.

Bulgular: Toplam 80 hasta ¢alisma kriterlerine uydu ve bu hastalarla yas ve cinsiyet olarak eslesmis 80 kontrol hastasi ayrica calismaya dahil edildi.
Ortalama trombosit hacmi ve trombosit dagilim genisligi anlamli olarak masif pulmoner emboli tanisi almis hastalarda kontrol grubuna gére yiiksek
bulundu [10,1£0,1 fL, 7,9+0,1 fL p<0,001, 17 (15,5-18,8) 13,6 (12,3-15,9) p<0,001 sirasiyla]. Trombosit dagilim genisliginin ortalama trombosit
hacmi, D-dimer, pro-BNP dahil parametreler icerisinde en gli¢li tanisal degere sahip oldugu tespit edildi (egri altinda kalan alan=0,998, p<0,001).

Sonug: Masif pulmoner emboli, yliksek 6ltim riski ile iliskili bir tromboembolik hastaliktir. Trombosit dagilim genisli§i ve ortalama trombosit hacmi,
tam kan sayiminin basit bir parcasi olup daha énceden gecerliligi kabul edilmis testlerle beraber kullanildiginda onlarin tani koydurucu gliciini

artinr. Goriintlileme testine gidecek hastalari tespit etmeye yardimci olabilir.

Anahtar Kelimeler: Masif Pulmoner Emboli, Trombosit Dagilim Genisligi, Ortalama Trombosit Hacmi

Introduction

Acute pulmonary embolism (PE) is a venous thromboembolic
disease which can be stratified into low risk, submassive and
massive with increasing mortality. Massive PE accounts for 5%
of all PE-related admissions (1). In the presence of circulatory
shock, defined as a sustained arterial blood pressure <90 mmHg
with manifestations of organ hypoperfusion, the mortality
rate from PE may be 45% or higher even with anticoagulation
and fibrinolytic treatment (2). Major contributor to mortality
in massive PE is the failure of timely and accurate diagnosis
(3,4). Elevated D-dimer, pro-brain natriuretic peptide (BNP)
and troponin | with clinical findings can raise the suspicion
of acute PE. However they are not specific so if there is
no contraindication, computed tomographic pulmonary
angiography (CTPA) is performed for the diagnosis (5,6). There
are several limitations of CTPA including contrast use and
radiation. Availability can also be limited and compared to
blood tests it has higher cost and needs expertise. So in the
emergency setting, it is crucial to select these patients. Platelet
(PLT) distribution width (PDW) and mean platelet volume (MPV)
are components of complete blood count which are readily
available and increase in the thromboembolic disorders (7). In
our study, we aimed to determine the diagnostic value of PDW
and MPV in patients with massive PE.

Materials and Methods

All patients who were admitted to the Emergency Department
(ED) of a tertiary care Slireyyapasa Chest Diseases and Thoracic
Surgery Training Hospital from January 2012 to January
2016 were reviewed from medical records retrospectively. The
patients who were diagnosed with massive PE and confirmed by
CTPA were included into the study. All of them presented with
shock and had echocardiographic findings of right ventricular
dysfunction. Shock was defined as systemic blood pressure <90
mmHg or a reduction of 40 mmHg in systolic blood pressure
from baseline for at least 30 minutes. Patients who were younger
than 18 yrs old, had acute coronary syndrome, end stage renal
failure, end stage chronic liver failure, hematological diseases,

chronic pulmonary hypertension, chronic inflammatory diseases,
diabetes mellitus, cancer, hypothyroidism, pregnancy, use of
anticoagulation drugs were excluded. Eighty patients met the
inclusion criteria. Age and sex matched 80 patients who were
hypotensive and/or in low cardiac output state associated with
cardiogenic shock, septic shock, decompansated heart failure
etc admitted to ED were enrolled as a control group. All patients
in the control group had negative CTPA. The study protocol was
approved by the local ethics commitee. Informed consent was
not sought due to the retrospective nature of the study.

Transthoracic echocardiography (Vivid 7, GE Vingmed
Ultrasound; Horten, Norway) using 2.5 MHz phased-array
transducer was performed by a cardiologist for the assesment
of right ventricle (RV) dysfunction with the patients in the
left lateral decubitis position, on the same day of diagnosis
of massive PE. All parameters were measured according to the
recommendations of the American Society of Echocardiography
(8). Patients with at least one of the following findings
were diagnosed as having RV dysfunction: RV hypokinesis
(asymmetrical or delayed contraction, usually in the RV base),
paradoxical septal systolic motion or RV dilatation (end-
diastolic diameter >30 mm or right-to-left ventricular end-
diastolic diameter ratio >1 in an apical 4-chamber view) (9).
All patients underwent CTPA using a 64-row multiple detector
computed tomography scanner (LightSpeed VCT; GE Healthcare,
Waukesha, WI). The imaging result of each patient was reported
based on the consensus of 2 radiological technicians who were
blinded to the plasma results.

Venous peripheral blood samples were drawn from all
patients on admission. Blood samples for measurement of
PLT indexes were taken into standardized tubes containing
dipotassium ethylenedi-nitrilotetraacetic acid and analyzed in
an automated blood cell counter (SYSMEX XS-1000i; SYSMEX
Corporation, Kobe, Japan) immediately as per standard
protocol. The reference values for PLT, MPV, PDW, white blood
cell, neutrophil, and lymphocyte are 150 to 440x109/L, 7.4
to 11 fL, 9 to 17, 4 to 10x109/L, 1.4 to 6.2x109/L and 1.2 to
3.1x109/L respectively. Plasma D-dimer levels were measured
by an immuno turbidimetric assay (ACL TOP; Instrumentation
Laboratory, Fullerton, CA). The normal value of D-dimer is
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0.0 to 0.5 u/mL. Other indicators were detected at the same
time, including pro-BNP, troponin |, red blood cell count (RBC),
hemoglobin (Hgb), C-reactive protein and serum creatinine.
According to our laboratory, the reference values are 0 to 125
pg/m, 0.0 to 0.04 ng/mL, 3.5 to 5.7x1012/L, 12 to 17g/dL, 0 to 5
mg/dL, 0.6 to 1.3 mg/dL, respectively. All assays were performed
by laboratory technicians who were blinded to the CTPA results.

Statistical Analysis

Descriptive statistics were reported, including mean, standard
deviation, median, minimum value, maximum value and
percentage. For the continuous dependent variables Student's
t-test or Mann-Whitney U test was used for comparisons between
two groups, depending on whether the dependent variable follows
a normal distribution. For the categorical dependent variables
Pearson chi-squared test was used for testing the independence.
Receiver operating characteristic (ROC) curves were analyzed
to assess the optimal cut-off values of the influence factors.
Optimal cut-off values were calculated by using the maximum
Youden's index. Sensitivity, specificity, negative predictive value
(NPV), and positive predictive value (PPV) were calculated for the
chosen cut-off values. The probability of a Type | error (alpha)
was chosen as 5% (two-tailed) in all tests. Statistical Analysis
was performed using the “Statistical Package for Social Sciences
(SPSS) v17.0" (SPSS for Windows version 17.0, Chicago, IL, USA
- September 2012 license number:1093910, Baskent University).

Baseline clinical and laboratory characteristics of the patients
were shown in Table 1. The mean age was 66+ 16 and 53% of the
patients were female. There was significant differences between
the groups in terms of hypertension, deep venous thrombosis,
chronic obstructive pulmonary disease. On the other hand
smoking status, Hb and neutrophil/lymphocyte ratio were similar
in both groups. All of the patients with massive pulmonary
PE were administered a thrombolytic drug and 55% of them
died. RBC and PLT count were significantly lower in patients
with massive PE compared to control group [3650 (450-5650)
vs 3792.125+811.97, p<0.001, 212.5 (165-475x103) vs 293.5
(132-550x103, p<0.001) respectively]. On contrary, serum pro-
BNP, D-dimer and troponin | level were significantly higher in
patients with massive PE compared to control (p<0.05). PDW in
patients with massive PE was 17 (15.5-18.8) versus 13.6 (12.3-
15.9) in control group and MPV in patients with massive PE was
10.14£0.1 versus 7.9+0.1 in control group. The difference was
significant for both parameters (p<0.001) (Table 1).

MPV, PDW, Troponin |, D-dimer and pro-BNP were analyzed
with ROC curves. The results indicated that area under the curve
(AUC) of PDW was larger than the AUC of troponin | and pro-
BNP [0.998, 95% confidence interval (Cl) 0.995-1.00; p<0.001
vs 0.972, 95% CI 0.951-0.994; p<0.001 vs 0.985, 95% Cl 0.967-

Table 1: Comparison of the clinical and laboratory characteristics of the groups

Index MPE (n=80)

Age (yrs) 66+16

Female, n (%) 42 (53%)

HT, n (%) 53 (669%)
Smoking, n (%) 39 (49%)

DVT, n (%) 40 (50%)

COPD, n (%) 38 (48%)

sPAP (mmHg) 65 (35-90)

RBC (10'?/L) 3.65 (2.45-5.65)
Hb (g/dL) 11.3 (8-15.6)

PLT (10°/L) 212.5 (165-475x103)
PDW 17 (15.5-18.8)
MPV (fL) 10.1+0.1

Troponin | (ng/mL) 2 (0.08-5.3)
D-dimer (w/mL) 5(0.3-15)

proBNP (pg/mL) 1840 (350-16,618)
Creatinine (mg/dL) 0.94 (0.3-1.8)

CRP (mg/dL)
Trombolytic treatment, n (%)

Dead, n (%)

151 (31.7-450)
80 (100%)
44 (55%)

Control (n=80) p-value
66+16 0.98
42 (53%) -

28 (35%) <0.001
34 (43%) 0.427
14 (18%) <0.001
23 (29%) 0.015
38 (25-55) <0.001
3.79 (2.81-8.97) <0.001
11.7+2 0.098
293.5 (132-550x103) <0.001
13.6 (12.3-15.9) <0.001
7.940.1 <0.001
0.02 (0.01-2.2) <0.001
2.6 (0.4-8.8) <0.001
115.5 (25-2570) <0.001
0.8 (0.1-1.4) 0.004
9.6 (2.2-148) <0.001
0 (0%) <0.001
0 (0%) <0.001

COPD: Chronic obstructive pulmonary disease, CRP: C-reactive protein, DVT: Deep venous thrombosis, Hb: Hemoglobin, HT: Hypertension, MPV: Mean platelet volume, PDW: Platelet
distribution width, PLT: Platelet, pro-BNP: Pro-brain natriuretic peptide, RBC: Red blood cell, sPAP: Systolic pulmonary artery pressure
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1.000; p<0.001 respectively]. The AUC of MPV was larger than the
AUC of D-dimer (0.955, 95% Cl 0.924-0.986; p<0.001 vs 0.797,
95% Cl 0.727-0.868; p<0.001) (Table 2 and Figure 1). Taking the
maximum Youden's index (sensitivity+specificity-1) as standard,
the optimal cut-off values were assessed. Sensitivity, spesificity,
NPV and PPV were calculated for the chosen cut-off values.
When the cut-off value was set at 16.07, PDW had a sensitivity
of 96.2%, NPV of 97.6%, specificity of 100% and PPV of 100%,
MPV had a sensitivity of 89.7%, NPV of 93.1%, specificity of
90% and PPV of 85.3% when the cut-off value was set at 8.8
(Table 3).
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Figure 1: Comparison of ROC curves of MPV, PDW, Troponin |, D-dimer
and pro-BNP

MPV: Mean platelet volume, PDW: Platelet distribution width, pro-BNP: Pro-brain
natriuretic peptide, ROC: Receiver operating characteristic

Massive PE is one of the diseases encountered in the
ED that has a high mortality rate. Definitive diagnosis is
sometimes challenging and takes time. There are several markers
including pro-BNP, troponin | and D-dimer that may help to
differentiate this disease from others. However these markers
are not specific yet their sensitivity is also limited. Transthoracic
echocardiography and CTPA are also important imaging tools
for risk stratification as well as diagnosis but they have also
limitations. Both testes are more expensive compared to the
blood tests and experts can only perform and interpret them.
Radiation exposure is another limitation of CTPA. It is also
contraindicated for patients with chronic renal disease. For this
reason, rapid, easy and cheap blood tests with a high sensitivity
and specificity are needed in ED to select the patients who will
undergo these imaging tests before definitive diagnosis. In our
study, we aimed to determine the diagnostic value of readily
available blood markers in ED.

There are several studies that have found that troponin
| increases in patients with PE and correlates well with right
ventricular overload and dilatation (10,11). However patients
with acute myocardial infarction or heart failure also present
with high serum troponin levels to ED and may have variable
degree of RV overload. Pro-BNPis anotherimportant nonspecific
marker that we currently use to rule out acute heart failure in
ED. In our study, we found that troponin | is as specific as pro-
BNP but less sensitive for diagnosis of massive PE. In addition,
it has been shown that both of them are associated with a
higher risk of all cause mortality and death attributed to the
PE (12,13).

Table 2: The AUC of ROC curves of MPV, PDW, Troponin |, D-dimer and pro-BNP

Index AUC

MPV 0.955
PDW 0.998
Troponin | 0.972
d-dimer 0.797
Pro-BNP 0.985

Std. error p-value 95% ClI

0.016 <0.001 0.924-0.986
0.001 <0.001 0.995-1.000
0.0M <0.001 0.951-0.994
0.036 <0.001 0.727-0.868
0.009 <0.001 0.967-1.000

MPV: Mean platelet volume, PDW: Platelet distribution width, pro-BNP: Pro-brain natriuretic peptide, AUC: Area under the curve, ROC: Receiver operating characteristic, Cl: Confidence

interval, Std.: Standard

Table 3: Performance characteristics of MPV, PDW, Troponin |, D-dimer and pro-BNP

Index Cut-off value The maximum Youden's index
MPV 8.8 0.797
PDW 16 0.962
Troponin | 0.65 0.847
D-dimer 3.65 0.508
Pro-BNP 615 0.912

Sensitivity Specificity PPV NPV

89.7 (%) 90.0 (%) 85.3 (%) 93.1 (%)
96.2 (%) 100.0 (%) 100.0 (%) 97.6 (%)
89.7 (%) 95.0 (%) 92.0 (%) 93.5 (%)
83.3 (%) 67.5 (%) 62.3 (%) 86.2 (%)
96.2 (%) 95.0 (%) 92.5 (%) 97.5 (%)

MPV: Mean platelet volume, PDW: Platelet distribution width, pro-BNP: Pro-brain natriuretic peptide, NPV: Negative predictive value, PPV: Positive predictive value
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During normal haemostasis, collagen is exposed from
subendothelial space when there is damage to the endothelial
surface. Circulating PLTs interact with collagen and von Willebrand
factor via glycoproteins (GPVI and GPlb/V/IX) that leads to
more PLT activation and adhesion at the damage site. Activated
PLTs aggregate by secreting mediators such as thromboxane
A2, adenosine diphosphate, seratonin as well as by producing
thrombin. Thrombin mediates fibrin formation and activation
of clotting cascade. Acute PE is usually a consequence of deep
vein thrombosis and plaletlet activation plays a major role as we
previously described (14). The size of the PLTs vary and larger
ones are more reactive, have greater tendency to be involved
in the thrombus formation and more resistant to inhibition
with aspirin and clopidogrel (15,16). MPV is an indicator of
activated PLTs and PDW is another PLT parameter indicates
variation in size. These are routinely assessed parameters of
complete blood count that are shown to be associated with
PLT activitation (17-19). Yardan et al. (20) showed that patients
with PE and RV dysfunction had significantly higher MPV levels
than patients without RV dysfunction. The sensitivity was 53.3%
and specificity was 68.5% at a cut-off of 7.85 fL. They also
found that systolic pulmonary artery pressure was positively
correlated with MPV. In our study, MPV was found to have a
sensitivity of 89.7% and speficity of 90% at a cut-off of 8.8
fL. We specifically investigated the diagnostic value of MPV in
patients with massive PE so we did not include the patients with
submassive PE and low-risk PE in our cohort, additionally we
had control group.

In another study (21), MPV was found to have a sensitivity
of 88.7% and specificity of 500% at a cut-off of 8.45 fL. Higher
specificity was found in our study due to the higher cut-off
value. However based on our study, PDW had the highest
sensitivity and specificity compared to MPV and D-dimer to
diagnose massive PE. As our knowledge, there is not any other
study investigating these parameters specially in patients with
massive PE. Glinay et al. (22) showed that MPV and PDW were
positively correlated with level of obstruction in pulmonary
vascular bed in patients with acute PE.

Study Limitations

One of the limitation of our study is single center and
retrospective nature. Nonetheless, it provides crucial clinical
information due to the specific patient groups. It was designed
in the emergency setting so the results need to be tested in
other settings like inpatient and post-op care. Due to lack of
documentation, we do not have the number of patients that
were already taking antiplatelet drugs as part of their treatment
plan. Since there is a possible interaction with the test results,
this needs to be further investigated. Threshold for abnormal
values of blood markers may vary depending on the centers so
this variety may make the assessment challenging. Secondly,
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the study was undertaken using only massive PE patients and
the results were not generalized. These results may be helpful
for the physicians during the management of the patients with
acute massive PE.

Acute massive PE is a life-threatening condition diagnosed
by several blood markers and imaging tests. This study shows
that PDW and MPV have higher diagnostic value compared to
traditional blood markers and may help in diagnosis and patient
selection who will undergo CTPA thus allowing them timely
appropriate treatment.
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Migren Tetikleyici Sayisinin Migren Karakteristikleri Uzerine
Etkileri

Effects of Migraine Trigger Number on Migraine Characteristics

@ Hatice Yiiksel, ® Safiye Giil Kenar, ® Gorkem Tutal Giirsoy, ® Hesna Bektag

Ankara Sehir Hastanesi, Néroloji Klinigi, Ankara, Tiirkiye

Amac: Migren, genellikle epizodik ve zonklayici bas agrisi ile seyreden kronik bir nérovaskiiler hastaliktir. Migren ataklarinin baslamasi bircok i¢sel
ve dissal tetikleyicinin varhgi ile iliskilendirilmistir. Calismamizin amaci ilk olarak en sik bildirilen on tetikleyicinin migren karakteristikleri tizerindeki
etkisini ve ikinci olarak da cok sayida tetikleyiciye sahip olmanin migren karakteristiklerini degistirip degistirmedigini arastirmaktir.

Gere¢ ve Yontem: Calismaya 315 (%89,5) kadin ve 37 (%10,5) erkek olmak lizere toplam 352 migren hastasi dahil edildi. Hastalarin migren
karakteristikleri sorgulandi. Hastalar migren ataklarini baslatan tetikgi sayisina bagh olarak dért ve daha az tetikleyici olanlar (Grup 1), bes veya alti
tetikleyiciye sahip olanlar (Grup 2) ve altidan fazla tetikleyiciye sahip olanlar (Grup 3) olmak lzere li¢ gruba ayrildi.

Bulgular: Grup 3'te migren sikligi Grup 2 ve Grup 1'den anlamli olarak yiiksekti (p=0,002 ve p=0,001). Atak siiresi acisindan gruplar arasinda anlamli
farkhlik yoktu (p=0,219). Grup 3'te bas agrisi siddeti Grup 2 ve Grup 1'den anlamli olarak yiiksekti (p=0,001 ve p=0,001). Grup 3'te ¢ift tarafli bas
agnisi sikhgr Grup 2 ve Grup 1'den anlamli derecede yiiksekti (p=0,038 ve p=0,018). Stres, yiyecekler, parlak isik, soguk, sicak ve koku tetikleyicileri
tek baslarina tetikleyici olarak bas agrisi siddetinde artmaya neden olur iken (p=0,023, p=0,029, p=0,010, p=0,002, p=0,022 ve p=0,001), yiiksek sese
maruziyet ise migren sikhginda anlamli artisa neden oldu (p=0,001).

Sonuc: Biz calismamizda migren tetikleyici sayisinin artmasinin migren sikliginda ve bas agrisi siddetinde artmaya neden oldugunu gosterdik.
Coklu tetikleyici varliginda migrenin etkin tedavisinde saghga zararl tetikleyiciler icin kacinma yontemi ve diger tetikleyiciler icin ise tetikleyici ile
micadele etmenin 6grenilmesi yontemi beraber uygulanmalidir.

Anahtar Kelimeler: Migren, Bas Adrisi, Tetikleyici

Abstract

Objectives: Migraine is a chronic neurovascular disease that usually presents with episodic and throbbing headaches. The onset of migraine attacks
has been associated with the presence of internal and external triggers. The aim of our study was to investigate firstly the effect of the ten most
frequently reported triggers on migraine characteristics, and secondly, the effect of the presence of multiple triggers on the changes in migraine
characteristics.

Materials and Methods: A total of 352 migraine patients, including 315 (89.5%) female and 37 (10.5%) male, were included in the study. Migraine
characteristics of the patients were questioned. Depending on the number of triggers that triggered migraine attacks, the patients were divided into
three groups: those with four or fewer triggers (Group 1), those with five or six triggers (Group 2), and those with more than six triggers (Group 3).

Results: Migraine frequency in Group 3 was significantly higher than in Group 2 and Group 1 (p=0.002 and p=0.001). There was no significant
difference between the groups in terms of attack duration (p=0.219). Headache severity in Group 3 was significantly higher than in Group 2 and
Group 1 (p=0.001 and p=0.001). The frequency of bilateral headache in Group 3 was significantly higher than in Group 2 and Group 1 (p=0.038 and
p=0.018). Stress, food, bright light, cold, heat and odor triggers alone caused an increase in headache severity (p=0.023, p=0.029, p=0.010, p=0.002,
p=0.022 and p=0.001) while exposure to excessive sound caused a significant increase in migraine frequency (p=0.001).
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Conclusion: We demonstrated that an increase in the number of migraine triggers caused an increase in migraine frequency and headache severity.
In the effective treatment of migraine in the presence of multiple triggers, avoidance for triggers that are harmful to a healthy life and learning to

cope with triggers for other triggers should be applied together.
Key Words: Migraine, Headache, Trigger

Migren, genellikle epizodik, zonklayici bas agrisi ile
karakterize olan karmasik bir norovaskiler hastaliktir. Migrenli
hastalarda bas agrisina fotofobi, fonofobi, motor, duysal ve gorsel
bozukluklar gibi bazi nérolojik semptomlarda eslik edebilir (1,2).
Migren goriilme sikhgr toplumlar arasinda degiskenlik gosterse
de 9%710-20 civarinda rapor edilmistir. Kadin cinsiyeti daha ¢ok
etkilemekle beraber her iki cinsiyette g6zlenmektedir (1).

Eski caglardan beri bilinen bir hastalik olmasina ragmen
migren patogenezi acik bir sekilde ortaya konamamistir. Kortikal
uyarilabilirlikteki degisikliklerin migren ataklarini baslatabilecegi
ileri stirlilmistiir. internal ve eksternal bircok tetikleyicinin
kortikal uyarilabilirligi etkiledigi bilinmektedir (3,4). Migren
atagina yol acan bu tetikleyicilerin saptanmasi migrenin etkili bir
sekilde yonetilmesine olanak saglayacaktir. Migrenin diinyada
en cok dizabiliteye sebep olan bes hastaliktan biri oldugu
duslinildigiinde migren atagini baslatacak tetikleyicilerin
saptanmasinin ne kadar énemli oldugu gorilecektir (5).

Aclik, kafein, alkollii icecekler ve dehidratasyon gibi diyetsel
etkenler, parlak 1sik, yiiksek ses, giiclii kokular, hava ve basing
degisimi gibi cevresel etkenler, hormonal degisimler, uyku
bozukluklari, bas boyun bélgesindeki zorlanmalar, asiri egzersiz,
stres ve viral enfeksiyonlar gibi fiziksel ve emosyonel etkenler sik
rastlanan migren tetikleyicileri olarak bildirilmistir (6-8). Ancak
bu tetikleyicilerin migren atagini nasil baslattigi sorusu halen
tam olarak cevaplanamamistir. Bu tetikleyicilerin her migren
hastasi lzerindeki etkisi ayni olmadigi gibi ayni hasta tizerindeki
farkli zamanlardaki etkisi de farkli olabilmektedir (9,10).

Migren ataklarinin kiiciik bir grupta spesifik bir tetikleyici
ile baslayabilecegi gosterilmisse de migren hastalarinin buyiik
bir kisminda bu iliski meveut degildir (11). Migren ataklarinin
birden fazla tetikleyicinin birlikte varhgi tarafindan baslatiimasi
daha olasi goziikmektedir. Bazi tetikleyiciler atak icin yatkinlik
olustururken kuvvetli bir baska bir etken son tetikleyici
olabilmektedir (8,10). Literatiirde tetikleyici sayisi ile migren
karakteristikleri arasindaki iliskiyi arastiran bazi calismalar
olmakla birlikte bu konuda cevaplanmamis sorular halen
varhgini siirdiirmeye devam etmektedir.

Bu calismamizda bizilk olarak en sik bildirilen on tetikleyicinin
migren karakteristikleri lizerindeki etkisini ve ikinci olarak da
birden fazla tetikleyiciye sahip olmanin migren karakteristiklerini
degistirip degistirmedigini arastirmayi amacladik.

Gerec ve Yontem

Bu retrospektif calisma, Ankara Sehir Hastanesi'nde Eylil
2021 ile Ekim 2021 tarihleri arasinda gerceklestirildi. Calismaya
315 (%89,5) kadin ve 37 (%10,5) erkek olmak {izere toplam 352
migren hastasi dahil edildi. Migren tanisi, Uluslararasi Bas Agrisi
Siniflandirmasi 3. baski kriterlerine gore deneyimli norologlar
tarafindan konulmustur (12). Migren hastalik siresi 2 yildan az
olan hastalar calisma disi birakildi. Ayrica organik beyin hastaligi
olanlar, kognitif bozuklugu olan hastalar ve agir sistemik,
metabolik, enfeksiyon ve noropsikiyatrik hastaligi olan hastalar
calismaya dahil edilmedi.

Hastalarin elektronik tibbi doklimanlari ve takip formlari
incelendi. Hastalarin vyasi, cinsiyeti, egitim dizeyi, ek
hastaliklari ve beraberinde ilac, sigara ve alkol kullanimina ait
bilgileri kaydedildi. Migren baslama yasi, migren hastalik siiresi,
aura olup olmadigi, migren icin 6nleyici tedavi alip almadigi ve
varsa migren icin kullandigi ilaglar kaydedildi. Ayrica migren
sikhgi (ayhk), migren atak siiresi (saat), bas agrisi siddeti
(gorsel analog skalaya gére 0-10 puan ile derecelendirildi),
bas agrisinin tipi ve bas agrisinin tek veya c¢ift tarafli olup
olmadigini kapsayan migren karakteristiklerine ait bilgiler
kayit edildi. Allodini varhgr Turkceye uyarlanmis 12 maddeden
olusan Allodini Semptom Kontrol Listesi (ASKL) kullanilarak
degerlendirildi (13,14).

Hastalarda migrenin stres, uyku diizeni bozuklugu, aclik,
yiyecekler, kafein, parlak isik, yiiksek ses, soguk, sicak ve koku ile
tetiklenip tetiklenmedigi kaydedildi.

Hastalar migren ataklarini baslatan tetik¢i sayisina bagh
olarak dort ve daha az tetikleyici olanlar (Grup 1), bes veya alti
tetikleyiciye sahip olanlar (Grup 2) ve altidan fazla tetikleyiciye
sahip olanlar (Grup 3) olmak tizere Gi¢c gruba ayrildi.

Bu retrospektif calisma Ankara Sehir Hastanesi Yerel Etik
Kurulu tarafindan onaylandi (karar no: E1-21-2044, tarih:
22.09.2021).

istatistiksel Analiz

Kayitlardan elde edilen veriler, istatistik paket programi
olan IBM SPSS statistic 22.0 (Chicago, IL, USA) kullanilarak
analiz edildi. Sayisal degiskenler ortalama ve standart
deviasyon seklinde sunuldu. Sayisal degiskenlerin Gcli grup
karsilastirmalarinda uygun olan yerlere gére One-Way ANOVA
veya Kruskal-Wallis testleri kullanildi. Uclii karsilastirmada
anlaml  sonuclar bulunmasi halinde ikili karsilastirmalar
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Student's t-test veya Mann-Whitney U test kullanilarak yapildi.
Kategorik degiskenler arasindaki iliskiler degerlendirirken uygun
ki-kare testleri kullanildi. P<0,05 diizeyi istatistiksel olarak
anlamli kabul edildi.

Bulgular

Migren tetikleyicisi olarak stres bas agrisi siddetinde anlamli
artmaya neden olurken (p=0,023), migren sikhdi ve atak siiresi
lizerinde anlamli bir etkiye sahip degildi (Tablo 1).

Uyku bozuklugu, aclik ve kafein migren sikligi, atak stiresi
ve bas agrisi siddeti lizerinde anlamli bir etkiye sahip degillerdi
(Tablo 1).

Yiyecekler ve parlak isik bas agrisi siddetinde anlamli artmaya
neden olurken (p=0,029, p=0,010), migren sikligi ve atak siiresi
lizerinde anlamli bir etkiye sahip degildi (Tablo 1).

Tablo 1: Tetikleyiciler ve migren atak karakteristikleri

Migren sikhigi —dedieri

(Ayhk, Ortalama+SD) p-deg
Stres
Var (n=301) 4,17+3,50
Yok (n=51) 4,13+3,30 Gy
Uyku bozuklugu
Var (n=282) 4,22+3,43 0316
Yok (n=70) 3,92+3,62 !
Achk
Var (n=246) 3,95+3,10
Yok (h=106) 4,65+4,17 Ud
Yiyecekler
Var (n=56) 4,07+2,80
Yok (n=296) 4184358 0,449
Kafein
Var (n=46) 4,4143,67 0731
Yok (n=306) 4,13+3,44 '
Parlak 1s1k
Var (n=240) 4,24+3,33
Yok (n=112) 3,99+3,75 0207
Ses
Var (n=227) 4,53+3,44
Yok (n=125) 3,49+3,43 Linh
Soquk
Var (n=250) 4,74+3,78 0162
Yok (n=102) 3,93+3,31 !
Sicak
Var (n=244) 4,49+3,37 0122
Yok (n=108) 4,02+3,50 !
Koku
Var (n=211) 4,27+3,41
Yok (n=141) 4004354 0.259

Sayisal degiskenler ortalamaz+standart deviasyon olarak verilmistir.
SD: Standart deviasyon
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Yiiksek ses migren sikliginda anlamli artmaya neden olurken
(p=0,001), atak siiresi ve bas agrisi siddeti tizerinde anlamli bir
etkiye sahip degildi (Tablo 1).

Soguk, sicak ve koku bas agrisi siddetinde anlamli artmaya
neden olurken (p=0,002, p=0,022 ve p=0,001), migren sikligi ve
atak siiresi tizerinde anlamli bir etkiye sahip degillerdi (Tablo 1).

Tetikleyici sayilarina gore gruplandinldiginda, yas, cinsiyet,
viicut kitle indeksi, migren hastalik stiresi, migren tipi ve onleyici
tedavi alma acisindan gruplar arasinda istatistiksel olarak
anlaml farkhhk yoktu (Tablo 2).

Allodini skoru agisindan gruplar arasinda anlamh farkhhk
vardi (p=0,001). Gruplar ikiserli karsilastinldiginda Allodini
skoru Grup 3'te Grup 2 ve Grup 1'den anlamli olarak yiiksekti
(p=0,041 ve p=0,001). Grup 2'de, Grup 1'den anlamh olarak
yliksekti (p=0,001) (Tablo 2).

Migren sikhigr agisindan gruplar arasinda anlamh farklihk
vardi (p=0,001). Gruplar ikiserli karsilastirildiginda Grup 3'te

Bas agrisi siddet

?St::t.s i(j)rrets::lamatSD) p-degeri :g‘:::lamaism p-degeri
293352135 0197 Jotigo 0023
289142015 on3 TSI e
204352016 0400  Joctird 0125
pemn e IET om
320012075 oan PSS g8
301052050 0248 JOPEMTS 0,010
056215 0210 Joctiid 0074
5242085 0573 IS o000
N6242037 o017 TEEIES o0
Nare2136 oan e 0,001
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migren sikhgr Grup 2 ve Grup 1'den anlamli olarak yiiksekti
(p=0,002 ve p=0,001) (Tablo 2). Atak siiresi agisindan gruplar
arasinda anlamli farklilik yoktu (p=0,219).

Bas agrisi siddeti acisindan gruplar arasinda anlamli farklilik
vardi (p=0,001). Gruplar ikiserli karsilastirildiginda Grup 3'te
bas agrisi siddeti Grup 2 ve Grup 1'den anlaml olarak yiiksekti
(p=0,001 ve p=0,001) (Tablo 2).

Grup 3'te (%49) cift tarafli bas agrisi sikhigi Grup 2 (%35,1)
ve Grup 1'den (%33,8) istatistiksel olarak anlamli derecede
yiiksekti (p=0,038 ve p=0,018) (Tablo 2).

Cahsmamizda cok sayida tetikleyici varliginin migrenli
hastalarda migren sikhiginda ve bags agrisi siddetinde artisa yol
actigini gosterdik. Bununla birlikte cok sayida tetikleyici varligi
ile atak siiresi arasinda bir iliski yoktu. Migrenli hastalarda
tetikleyici sayisinin artmasi ile yiiksek Allodini skoru arasinda
da bir iliski saptadik. Bazi tetikleyicilerin tek baslarina migren
sikhgi ve bas agrisi siddeti lizerinde herhangi bir etkiye sahip
olmadigi izlenirken, stres, yiyecekler, parlak isik, soguk, sicak ve
kokunun tek baslarina sadece bas agrisi siddetinde artmaya yol
actigi goriildi. Diger bir bulgu ise tetikleyici sayisi yediden fazla
olanlarda c¢ift tarafli bas agrisi sikhginin artmasiyd.

Giiniimiizde migrenin fizyopatolojisi halen net olarak ortaya
konamamistir. Bazi internal ve eksternal tetikleyici faktorlerin
migren ataklarinin baslamasiyla iliskili oldugu bilinmektedir.
Bununlabirlikte migrenataklarinibaslatanspesifik tetikleyicilerin
saptanmasinin ¢ok kolay olmadigi gériilmistir (9,10).

Bazi calismalarda stres, uykusuzluk, achk, hava sartlar
ve koku en sk gozlenen migren tetikleyicileri olarak

bildirilmislerdir (7,15-17). Bizim calismamizda da literatirle
uyumlu olarak stres, uykusuzluk, soguk ve aclk sirasiyla en
sik saptanan tetikleyicilerdir. Kafein bazi calismalarda dnemli
bir migren tetikleyicisi olarak bildirilmistir (18). Diger yandan
bazi calismalarda ise kafein kesilmesi durumunun bir migren
tetikleyicisi oldugu ileri striilmustiir (8,19,20). Bizim calisma
grubumuzda hastalarin sadece onda biri kafeini bir tetikleyici
olarak ifade etti. Bu durum iilkemizde kafein alim sikliginin ve
gunlik kafein tliketiminin bati toplumuna kiyasla daha az olmasi
ile aciklanabilir (21). Yine migren tetikleyicilerini irdeleyen
calismalar diyetle iliskili faktorleri cok 6n plana almislardir
(22). Hastalarin 9%40-60"1 migren ataklari ile bazi yiyecekler
arasinda iliski oldugunu bildirmislerdir (23,24). Calismamizda
ise hastalarin yalnizca %?15'i bazi yiyeceklerin migren atagini
baslattigini ifade etmislerdir. Bizim calismamizi destekler
sekilde hastalarin biytik bir kismi icin migreni tetikleyen 6zgiin
yiyecekler saptanamamistir. Bugiin icin migren ataklarini
onleyici etkin ve spesifik bir diyet mevecut degildir (22).

Migren tetikleyicileri kisiden kisiye buyiik degiskenlikler
gosterir. Bir tetikleyici ayni kiside dahi her zaman migren atagini
baslatamayabilir. Bir migrenlinin spesifik bir tetikleyiciye her
maruziyetinde migren atagi gelistirmemesi, atagin gelismesi
icin bazi daha baska ek faktorlere veya tetikleyicilere ihtiyag
duydugunu gosterir (8,9). Spierings ve ark. (10) migren
tetikleyicilerini  irdeledikleri ~ ¢alismalarinda, birden  cok
tetikleyicinin birlikteliginin yatkin bireylerde migren atagini
bagslatabilecegini 6ne stirmislerdir. Menstriiel donguye eslik
eden aclik, uykusuzluk, asiri nikotin kullanimi ve artmis stres bir
kadin hastada migren atagini baslatmada etkin kombinasyonlari
olusturabilecegini ileri stirmislerdir (10). Yani bir migren
tetikleyici, atagi baslatmak icin gerekli ancak yeterli degildir.

Tablo 2: Tetikleyici sayilarina gdre hastalarin demografik ve migren karakteristikleri

Grup 1 (n=136)
Tetikleyici sayisi <4

Yas (Yil, Ortalama+SD) 38,81+10,91
Cinsiyet, Kadin/Erkek 117/19
Viicut Kitle indeksi (kg/m?, Ortalama+SD) 26,01+4,90
Migren siresi (Yil, Ortalama+SD) 10,98+9,66
Migren tipi Aurali/Aurasiz 33/103
Onleyici tedavi alma (%) 36 (26,5%)
Allodini skor (Ortalama+SD) 3,11+3,45
Migren sikhgi (Ayhk, Ortalama+SD) 3,73+3,40
Atak siiresi (Saat, Ortalama+SD) 29,52+19,80
Bas agrisi siddet skoru (Ortalama+SD) 7,10+1,71
Bas agrisi lokalizasyonu

Tek tarafli/Cift tarafli 90/46

2 Grup 1 ve Grup 2 arasinda anlamli fark,
*:Grup 1 ve Grup 3 arasinda anlamli fark,
*: Grup 2 ve Grup 3 arasinda anlamli fark.
SD: Standart deviasyon

Grup 2 (n=114) Grup 3 (n=102)

Tetikleyici sayisi 5-6  Tetikleyici sayis1 >7 p-degeri
38,26+10,64 37,74+10,81 0,823
103/11 95/7 0,196
26,22+4,50 26,1845,01 0,865
11,1948,29 12,44+9,55 0,186
36/78 27(75 0,423
38 (33,3%) 30 (29,7%) 0,496
4,50+3,82 5,57+3,99 0,001**
3,82+3,38 5,12+3,48 0,001%
33,40+21,99 32,23+19,54 0,219
7,27+1,75 8,28+1,55 0,001*
7440 52/50 0,037*
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Bununla birlikte literatiirde tetikleyici kombinasyonlarinin
migren karakteristiklerini nasil etkiledikleri tam olarak ortaya
konmamistir  (9,10,25). Migren ataginin  baslatilmasi icin
tetikleyici kombinasyonlarinin gerekliligi fikrini destekler sekilde
bizim calismamizda da hastalarin tetikleyici sayisindaki artisin
migren sikliginda ve siddetinde artisa neden oldugunu saptadik.
Ayrica tetikleyici sayisi 7 ve lzerinde olan hastalarda bilateral
bas agnisi goriilme sikliginin %50'ye yiikseldigini tespit ettik.
Bu bulgumuz artmis tetikleyici sayisinin sadece migren frekansi
ve ciddiyetinde artmayr degdil ayni zamanda bas agrisinin
karakterlerini degistirme ihtimalini de glindeme getirmektedir.
Ancak bas agrisi karakteri ve migren tetikleyici sayisi arasindaki
iliskiyi arastiran klinik calismalar heniiz literatirde vyer
almamaktadir.

Yalniz bir migren tetikleyicisinin varhigr kisisel ve diger
oOzelliklerden bagimsiz olarak migren atagini baslatmak icin
yeterli olsaydi migrenle miicadele etmek kolay olabilirdi (10).
Ancak migren tetikleyicileri ve migren ataklari arasindaki iliskiler
karmasiktir. Bu iliski bircok internal ve eksternal faktoriin etkisi
altindadir (9,26).

Migren  tetikleyicilerinin ~ saptanmasi  durumunda
migren ataklarinin ydnetilmesinin daha kolay olabilecegi
dustinlmustiir.  Gecmisteki  klasik  yaklasim, hastalara
saptanmis olan tetikleyicilerden kacinma yontemini énermistir.
Ancak bazi arastirmalar tetikleyicilerden kacinma yonteminin
kisa donemde etkili olsa da uzun dénemde etkin bir tedavi
yontemi olmayacagini ileri stirmislerdir. Clinkl tetikleyiciden
kacinmak uzun dénemde artmis tetikleyici hassasiyetine ve
bunun sonucu olarak artmis bas agrisi aktivitesine yol acabilir
(26). Ek olarak bazi tetikleyicilerden kaginmak miimkiin
olmayabilir. Ozellikle tetikleyici sayisinin arttigi durumlarda bu
imkansiz hale gelebilir (27,28). Biz calismamizda hastalarimizin
yaklasik ticte birinde yedi ve daha fazla tetikleyici saptadik.
Bu hastalarin normal giinliik aktif yasamlarinda bu kadar cok
tetikleyicinin hepsinden etkin bir sekilde kacinmasi mimkiin
gibi gorinmemektedir. Ayrica bu kadar c¢ok tetikleyiciden
kacinma dustincesi ve davranisi hastayr artmis bir stres
ortamina sirilikleyecektir. Stresinde en sik rastlanan migren
tetikleyicilerinden biri oldugu distiniildiiginde hastalarin
en az bir kisminin tetikleyiciden kagcinma yontemi nedeniyle
de migren atagr sikhginin artmasi kisir dongiisiine girmesi
muhtemeldir (28).

Migren ataklarini onlemek icin ileri siriilen diger bir
yaklasim migren tetikleyicileri ile miicadele etmenin 6grenilmesi
metodudur (Learning to cope with triggers - LCT). Bazi
arastirmacilar bu yontemin geleneksel tedavi yaklasimi olan
migren tetikleyicilerinden kacinma yonteminden daha etkin
oldugunu bildirmislerdir. LCT yontemi ile kisiler planmis sekilde
tetikleyicilere maruz birakilirlar bu sayede migren hastasinda
tetikleyiciye karsi duyarsizlasma gelisir. Bu durum sonuc olarak
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tetikleyiciye karsi duyarsizlasan hastanin migren kliniginde
dlizelmeye yol acar (26-28).

Bizim olgularimizin bir kisminda oldugu gibi cok sayida
tetikleyicinin varhd durumunda tek bir micadele yontemi
yeterli olamayabilir. Bu durumda aclk, uykusuzluk, zararh
kokular ve dehidratasyon gibi saglikh bir yasam icin zararh
olan tetikleyicilere karsi kaginma ydntemi uygulanirken diger
tetikleyicilere karsi LCT yonteminin kombinasyonun uygulanmasi
migren hastalhiginin daha etkin bir sekilde ydnetilmesini
saglayabilir (25,27).

Calismanin Kisithliklar

Cinsiyetler arasinda farkhlik olusmamasi icin bayanlarda
menstriiel sikllisi bir tetikleyici olarak analizlerimize dahil
etmedik. Bu durum calismamizin bir kisithihgidir.

Biz calismamizda migren tetikleyici sayisinin artmasinin
migren sikliginda ve bas agrisi siddetinde artmaya yol actigini
saptadik. Coklu tetikleyicilerin varhiginda migrenle miicadelede
tek bir yontem kullanmak vyeterli olmayabilir. Bu nedenle
biz sagliga zararli olan tetikleyiciler icin kacinma yontemini
onerirken diger tetikleyiciler icin tetikleyiciler ile miicadele
etmenin 0grenilmesi yontemini Onermekteyiz. Ancak bu
yontemlerin bizim toplumumuzdaki etkinligini karsilastirmak
icin randomize ¢ift kor calismalara ihtiyacimiz vardir.
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How Important are Cardiac Electrical Abnormalities in Duchenne
and Becker Muscular Dystrophy?

Duchenne ve Becker Muskler Distrofi'de Kardiyak Elektriksel Anomaliler Ne Kadar
Onemlidir?
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Abstract

Aim: Duchenne muscular dystrophy (DMD) and Becker muscular dystrophy (BMD) are neuromuscular diseases associated with progressive cardiac
dysfunction. This study aims to determine the early markers of their cardiac involvement.

Materials and Methods: This retrospective study was conducted with 26 boys with DMD-BMD (study group) diagnosed with genetic analysis.
Healthy controls were 44 age-matched boys evaluated with electrocardiography (ECG), ambulatory Holter monitoring, and echocardiography
(ECHO) to obtain a sport license. Heart rate variability (HRV) (SDNN, SDANN, SDNN index, Rmssd, pNN50), ECG (Heart rate, VIR/S, corrected QT,
QRS-T angle, and parameters associated with ventricular repolarization heterogeneity) and ECHO parameters (ejection and shortening fraction,
peak early and peak late diastolic velocities, tricuspid annular plane systolic excursion) of children with DMD and BMD were compared with healthy
controls. The study group was also divided into "ambulatory” and “non-ambulatory” subgroups and differences in terms of cardiological parameters
were evaluated between these subgroups.

Results: ECG revealed shorter PR and higher V1R/S in the study group than in the control group (p<0.003 and p<0.01). Heart rate was higher in the
study group with ambulatory Holter monitoring (p<0.01). There was no significant difference in ECHO parameters. Lower HRV values were found in
the ambulatory subgroup than in the non-ambulatory subgroup (p<0.05).

Conclusion: Significant alterations in ECG and HRV in dystrophinopathies were showed compared to healthy children of similar age. Thus, electrical
abnormalities may be the earliest manifestation of the histopathological process conducive to the development of cardiac dysfunction.

Key Words: Duchenne muscular dystrophy, Becker muscular dystrophy, Heart

Amag: Duchenne muskiiler distrofi (DMD) ve Becker muskiiler distrofi (BMD), ilerleyici kalp fonksiyon bozuklugunun da eslik ettigi néromuskiiler
hastaliklardir. Bu calismada DMD ve BMD'de kardiyak tutulumun erken belirteclerinin belirlenmesi amaclanmustir.

Gerec ve Yontem: Molekiiler genetik tani yontemleri ile distrofin geninde hastalik nedeni mutasyon tespit edilmis 26 DMD-BMD hastasi ve 44
saglikli kontrol calismaya dahil edildi. Yas uyumlu saglikli kontroller rutin spor lisans muayenesi icin basvuranlar arasindan secildi. Tim katimcilarin
elektrokardiyografi (EKG) (Kalp hizi, VIR/S, QT, QRS-T agisi, ventrikiiler repolarizasyon heterojenligi ile iliskili parametreler), ekokardiyografi (EKO)
(ejeksiyon fraksiyonu, fraksiyonel kisalma, erken ve gec diyastolik tepe velosite, tricuspid annular plane systolic excursion) ve mevcut kalp hizi
degiskenligi (KHD) (SDNN, SDANN, SDNN index, Rmssd, pNN50) &l¢iimleri geriye doniik olarak kaydedilerek hasta ve kontrol grubu karsilastirildi.
Ayrica hasta grubu “ambulatuvar” ve “non-ambulatuvar” olarak yeniden gruplandirildi ve kardiyak parametreler bu alt gruplar arasinda da kiyaslandi.

Bulgular: EKG verilerinden hasta grubunda kontrollere gére PR daha kisa, V1R/S yiiksek bulundu (p<0,003, p<0,01). Kalp hizi, Holter monitorizasyonu
ile hasta grubunda yiiksek saptandi (p<0,01). EKO verilerinde her iki grup arasinda fark saptanmadi. KHD verileri kiyaslandiginda parametreler
ambulatuar grupta non-ambulatuvar gruba kiyasla daha diistikti (p<0,05).
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Sonuc: Bu calismada, distrofinopatilerde EKG ve KHD'de benzer yastaki saglikli kontrollere gore anlamh degisiklikler gosterilmistir. Elektriksel
anormallikler, kardiyak disfonksiyon gelisiminde histopatolojik siirecin en erken belirtisi olabilir.

Anahtar Kelimeler: Duchenne Muskiiler Distrofi, Becker Muskiiler Distrofi, Kalp

Introduction

Duchenne muscular dystrophy (DMD; OMIM: 310200) is
the most common hereditary neuromuscular disease in the
childhood period with an incidence of 1/3500-5000 (1,2). In
Turkey, there is no comprehensive study about the incidence
and prevalence of DMD and Becker muscular dystrophy (BMD),
though itis noticed that nearly half of childhood neuromuscular
patients comprise DMD/BMD patients (3). In situations where the
mRNA reading framework is preserved, BMD (OMIM: 300376)
is observed with milder clinical progression due to partially
functional dystrophin synthesis. Additionally, some mutations in
limited areas of the dystrophy gene are associated with X-linked
dilated cardiomyopathy (4).

In recent years, the average life expectancy has increased
with the improvement in the standards of care (5,6). While
respiratory failure is the leading cause of death, an increase in
death rates due to cardiac causes was recorded after introduction
of glucocorticoid treatment and ventilator support (7). Cardiac
failure emerges in the second half of the second decade and
becomes more evident with time (8). However, histopathological
changes begin earlier. Awareness of cardiac involvement and
initiation of treatment are important for prognosis. However,
cardiac involvement may not be noticed before the emergence
of clinical findings (9).

In skeletal and cardiac muscle, dystrophin is a part of
the large glycoprotein complex located on the cytoplasmic
surface of sarcolemma and ensures structural support of the
cell. Additionally, it plays a role in regulation of blood flow
to skeletal muscle by providing emplacement of nitric oxide
synthetase on the sarcolemma. The absence of dystrophin in
cardiac muscle causes progressive degeneration of muscle fibrils
linked to membrane instability, fibrosis and fatty infiltration
(10). This situation results in cardiac dysfunction and dilated
cardiomyopathy. Additionally, cardiac conduction anomalies
and linked fatal arrhythmias may be seen (11). Determining the
decrease in left ventricle functions might be inadequate for early
detection of cardiac involvement (12). Electrical abnormalities
may be the earliest reflection of histopathologic changes in the
development process of cardiomyopathy as arrhythmias may
emerge without disruption of left ventricle systolic functions
(13). Heart rate variability (HRV) consists of changes between
consecutive heartbeats and indexes neurocardiac function
(autonomic nervous system) which allow the cardiovascular
system to rapidly adjust to sudden physical and psychological
challenges to homeostasis. Beside autonomic nervous system

disorders, elevated HRV measurements should indicate the
problems of cardiac conduction system which could be related
to cardiac muscle diseases. In this study, the electrocardiography
(ECG), echocardiography (ECHO) and HRV data from DMD/BMD
patients were compared with healthy controls to determine
easily accessible, early diagnostic markers.

Materials and Methods

This study is a single-center retrospective study of
genetically confirmed DMD/BMD patients and an age-matched
healthy control group. Ethical approval was obtained from the
Ondokuz Mayis University Clinical Research Ethics Committee
(13/11/2020-B.30.2.0DM.0.20.08/692). From January 2019 to
February 2020, files of DMD/BMD patients attending to our
center were investigated and demographic data, treatments and
Gross Motor Function Classification System (GMFCS), Vignos and
Brooke scales and maximum motor capacity data were obtained
from their last examination. Patients using angiotensin-
converting enzyme inhibitor, angiotensin receptor antagonists,
beta blockers, antiarrhythmics and tricyclic antidepressants
affecting electrocardiographic intervals were not included in
the study.

DMD-BMD patients are assessed with ECG and ECHO
annually in our center and if the pediatric cardiologist deems
necessary, 24-hour Holter monitoring is planned. Patients who
were recommended cardiac medication but did not start using
it due to poor drug adherence were selected. In our country,
it is necessary for children to undergo a detailed cardiac
examination in order to start professional sports. The control
group was created from these healthy male children without
any acute/chronic illness, not using any medication and age-
matched to the study group. The assessments at the last visit of
the patients were considered.

Electrocardiogram was performed after adjusting the device
to 10 mm/mV with a recording speed of 25 mm/s, using NIHON
KOHDEN ECG-1250K Cardiofax S Electrocardiograph. Heart
rate (HR), V1R/S, corrected QT, QRS-T angle, and parameters
associated with ventricular repolarization heterogeneity (QT
dispersion, Tpeak-to-Tend interval, and Tpeak-to-Tend /QT
ratio, fragmented QRS V1 and lateral Q D1) were calculated.
In addition, QT interval measurements were calculated and
adjusted according to the Bazett formula.

Echocardiographic examinations were performed by the
same experienced pediatric cardiologist using a “General
Electric Vivid 7" cardiac ultrasound machine using sector
probes (4S ve 7S) suitable for the age and weight of patients.
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Echocardiographic measurements were assessed according
to the American Echocardiography Association Pediatric
Echocardiography Guideline (14).

Left ventricular systolic function (ejection and shortening
fraction) was calculated by measuring the left ventricular inner
diameter, posterior wall, and interventricular septum thickness
during systole and diastole with M mode in the parasternal
5-chamber position. Left ventricular diastolic function was
measured in the apical four-chamber position by tissue Doppler
imaging in which the cursor was placed on the lateral mitral
annulus. Peak early and peak late diastolic velocities (E ‘and
A') were measured and the E'/A’ ratio was calculated. Three
different measurements were made for each tissue and the
average was calculated. For right ventricular function, tricuspid
annular plane systolic excursion (TAPSE) was measured by
placing the M mode cursor over the lateral tricuspid annulus
at apical four-chamber positions. For HRV, electrocardiographic
data for 24 hours were evaluated with a 12-lead Holter device
and Cardioscan software. Artifacts were manually eliminated by
the pediatric cardiologist.

HRV parameters [standard deviation of NN intervals (SDNN),
standard deviation of the average NN intervals (SDANN) for
each 5 min segment of a 24 h HRV recording), SDNN index
(mean of the standard deviations of all the NN intervals for
each 5 min segment of a 24 h HRV recording), root mean square
of successive RR interval differences (rMSSD) and percentage
of successive RR intervals that differ by more than 50 ms
measurements (pNN50)] were determined automatically with
the data processing program of the Cardioscan software.

Statistical Analysis

SPSS version 24 was used for analysis of data. The
Kolmogorov-Smirnov test was used to assess distribution
of data. Quantitative data are shown as mean and standard
deviation, while qualitative data are given as case number (n)
and percentage. Analysis of parametric data for more than two
variables used the ANOVA test, while analysis of non-parametric
data used the Kruskal-Wallis test. Analysis of factors causing
significance in analysis of more than two variables used the
Mann-Whitney U test for two-way comparison of those positive
according to Kruskal-Wallis test and the post-hoc Tukey test
for those positive with ANOVA. Comparisons of two-way
quantitative data used the Spearman correlation analysis. A
p-value of 0.05 was accepted as significant.

The study included 26 patients [17 DMD (65.4%) and 9 BMD
(34.6%)] and 44 healthy controls. Mean age was 7.1+3.8 years
on the DMD group, 8.5+5.1 years on the BMD group and 8.7+4.5
years in the control group, with no statistical difference present
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(p=0.45). The minimum age in the patient group was 1.5 years,
with maximum age 17 years. The age of diagnosis and follow-up
duration were 3.3+1.9 and 3.8+3.2 years in the DMD group and
3.6+2 and 4.9+4.1 years in the BMD group, respectively (p=0.71
and p=0.56).

All participants had ECG and ECHO records available while 10
patients in the patient group (38.4%) and 41 healthy children in
the control group (93.2%) had HRV records available. The ECG,
ECHO and HRV data for patient and control group are given in
Table 1. Of the ECG data, HR and V1RS was significantly high,
while PR interval was short, in the patient group compared to
the control group (p=0.019, p=0.00, p=0.003). There was no
difference between the two groups in terms of ECHO data.
When HRV data are compared, all parameters in the patient
group were lower compared to the control group, while there
was statistical significance for SDNN and SDANN (p=0.028,
p=0.044).

The patient group was divided in two as ambulatory (n=21)
and non-ambulatory (n=5) cases. Age, motor capacity and
cardiac data are compared in Table 2. HRV records were available
for 8 patients in the ambulatory group (30.8%) and 2 patients
in the non-ambulatory group (7.7%). The mean age of non-
ambulatory patients was significantly older than the ambulatory
group (p=0.005). QRS was identified to be significantly longer
in the non-ambulatory group (p=0.01). For ECHO data, mitral
E value was significantly lower in the non-ambulatory group
(p=0.015). When HRV data are examined, all parameters were
observed to be low in the non-ambulatory group (p<0.05). Only
1 DMD patient was observed to have wall movement anomaly
with left ventricle systole disorder findings.

Seven patients (26.9%) were receiving only prednisolone, 4
patients (15.4%) were receiving prednisolone and idebenone,
1 patient (3.85%) was receiving translarna treatment and 14
patients (53.85%) were not receiving treatment. When the
groups receiving and not receiving treatment are compared, the
mean age (5.5+3.6 years) and follow-up duration (2.7+2.4 years)
were lower in the group not receiving treatment compared to
the mean age (10+3.7) and follow-up duration (6+3.8 years)
in the group receiving treatment (p=0.004, p=0.009). When
ECG, ECHO and HRV data are compared in these groups, mitral
E and A were observed to be significantly lower in the group
receiving treatment (p=0.03, p=0.041). There was no significant
difference identified in terms of the other parameters.

There were positive correlations between the IVSd with
Brooke and GMFCS scores, between IVSs with Brooke score,
between LVPWd with Brooke and GMFCS scores and between
LVIDd with Brooke, Vignos and GMFCS scores (p<0.05). For the
10 patients with HRV records, there were negative correlations
between age, Brooke, Vignos and GMFCS values with SDNN,
SDANN, SDNN index, rMSSD and pNN50 values, though these
were not statistically significant (p<0.05).
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Surveillance of the heart in children with dystrophinopathy
and taking the necessary medical precautions in time is
important. Overlooking of heart failure findings due to limited
ambulation, involvement of other organ systems coming to
the forefront and the lack of immediate pronounced cardiac
symptoms are negative factors in terms of cardiac surveillance
(15). Cardiac symptoms are reported in 28% of patients under
18 years of age and frequency is 57% among adults (15). Left
ventricular dysfunction is an important indicator for mortality
and occurs in up to 40% of DM patients, reflecting an increased

propensity to develop cardiomyopathy and heart failure in DMD
(16,17). ECHO may identify cardiac dysfunction in the advanced
stages of disease; however, there is no adequate diagnostic tool
for identification of early-period cardiovascular involvement
(18). Cardiac symptoms are only observed in 30% of patients
at time of diagnosis in DMD, while left ventricular dilatation
is rarer (19). A large study with EF showed left ventricular
dysfunction at mean 15.2 years (20). Our study is in line with
this information with ECHO data of LVIDd and LVIDs showing
left ventricle diameter, EF and KF showing systole function and
mitral E, A and E/A values showing diastole function within
normal limits. There was no significant difference between the
patient and control groups.

Table 1: Cardiac parameters in Duchenne and Becker muscular dystrophy (DMD/BMD) patients versus controls

I()nl\izDéBMD I(-Ine:‘I‘t4h)y controls p-value
Electrocardiography
Heart rate/min 104.2+26.3 90.0+18.2 0.019
PR interval (ms) 116.2+24.6 133.8+18.3 0.003
QRS (ms) 84.8+13.6 84.8+10.9 0.997
QTC (ms) 317.5+27.8 381.0+23.6 0.714
QT dispertion (ms) 24.2+10.1 23.8+9.0 0.888
QRS T angle 30.5+33.0 27.0+24.3 0.614
Tpeak to Tend (ms) 60.5+50.5 46.50+15.6 0.092
Tpeak to Tend/QT 0.18+0.15 0.18+0.08 0.866
V1RS 1.49+1.0 0.54+0.31 0.000
Fragmented QRS V1 7.7% 4.5% 0.357
Lateral Q DI 11.5% 6.8% 0.310
Echocardiography
EF (9%) 69.7+4.2 69.3+7.2 0.803
FS (%) 39.4+4.7 38.545.9 0.475
Mitral E wave (cm/s) 93.5+13.0 93.7+14.5 0.398
Mitral A wave (cm/s) 57.6+10.5 55.16+12.8 0.307
IVSd (mm) 7.5+1.6 7.06+1.6 0.264
IVSs (mm) 15.2+20.1 9.37+2.2 0.059
LVPWd (mm) 7.242.2 6.75+1.6 0.245
LVPWs (mm) 10.9+2.4 9.89+1.9 0.052
LVIDd (mm) 38.5+6.3 38.1+5.6 0.796
LVIDs (mm) 23.2+4.8 23.3+4.21 0.959
TAPSE (mm) 19.5+3.01 20.23+4.21 0.519
Heart rate variability
SDNN (ms) 92.7+33.9 131.5+£51.2 0.028
SDANN (ms) 83.2+35.9 115.7+46.2 0.044
SDNN index 48.1£16.8 63.4+25.0 0.072
rMSSD (ms) 32.7+12.1 45.8+20.1 0.054
pNN50 (%) 11.949.3 20.0£13.9 0.088

Min: Minute, EF: Ejection fraction, FS: Fractional shortening, IVS: Inter-ventricular septum thickness, LVPW: Left ventricle posterior wall, LVID: Left ventricle internal diameter, -d=In
diastole. -s=In systole, TAPSE: Tricuspid annuler plane systolic excursion, SDNN: Standard deviation of NN interval, SDANN: Standard deviation of the 5 minute average NN intervals,
rMSSD: Root of square mean of successive NN interval, pNN50: Number of NN intervals with less than 50 ms, pNN50: Percentage of number of NN interval with less than 50 ms
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Scar tissue formed by myocardial fibrosis causes electrical
conductivity disorders. Fibrosis may be shown by magnetic
resonance imaging; however, this investigation is not always
possible at all times and locations due to requirements for
sedation and institutional inadequacies. ECG is an easily
accessible and cheap test reflecting the pattern of myocardial
injury. We think it still preserves its importance in the present
day for this purpose. Abnormal electrocardiogram findings had
a frequency of 52.4% for asymptomatic patients under 10 years

of age according to Nigro et al. (15) and 84.8% according to
Takami et al. (21).

As in our patients, increased HR, short PR interval and high R
wave in V1 derivation (V1rs) on ECG are reported in the literature
(21). Thomas et al. (22) reported increased HR was associated
with the onset of cardiomyopathy, and may be associated with
myocardial fibrosis and autonomic dysfunction. High R wave
on V1 derivation is thought to be due to selective scar tissue
and atrophy in the posterobasal areas and adjacent lateral walls,

Table 2: Cardiac parameters in non-ambulatory versus ambulatory muscular dystrophy patients

I(\:lo=n5-)ambulatory aln;gl;l)atory p-value
Age (years) 12.1+2.7 6.5+3.8 0.005
Brooke score 3.2+1.9 1.2+0.5 0.010
Vignos score 7+3.5 1.8+1.0 0.012
GMFCS score 42413 1.240.4 <0.001
Electrocardiogarphy
Heart rate/min 109+15.2 103.1+28.5 0.850
PR interval (ms) 119.8+31.7 115.4+23.5 0.705
QRS (ms) 94.6+4.3 82.5+14.1 0.010
QTC (ms) 386+27.1 382.6+25.6 0.717
QTdispertion (ms) 24+46.2 24.2+10.9 0.850
QRS T angle 41.4+65.5 28+21.6 0.801
Tpeak to Tend (ms) 62+24.8 60.2+55.7 0.575
Tpeak to Tend/QT 0.19+0.09 0.19+0.17 0.845
V1RS 1.5+£0.8 1.5+1.3 0.682
Echocardiography
EF (9%) 69.6+6.9 69.8+3.6 0.753
FS (%) 43+8.3 38.6+3.2 0.157
Mitral E wave (cm/s) 80+15 96.8+10.4 0.015
Mitral A wave (cm/s) 51.8+14.5 59+9.1 0.178
IVSd (mm) 8.6+5 7.3+21 0.178
IVSs (mm) 12.9+42.3 15.8+22.5 0.272
LVPWd (mm) 9.143.1 6.9+1.8 0.121
LVPWs (mm) 12.3+2.8 10.6+2.2 0.243
LVIDd (mm) 42+6.7 37.7+6.1 0.272
LVIDs (mm) 25.5+5.6 22.7+4.7 0.447
TAPSE (mm) 19.6+4.3 19.6+2.8 0.613
Heart rate variability
SDNN (ms) 50+14.1 103.4+28.3 0.037
SDANN (ms) 41421.2 93.8+31 0.048
SDNN index 27.5+2.1 53.3+14.7 0.037
rMSSD (ms) 18.5+2.1 36.3£10.9 0.035
pNN50 (%) 1.5+£0.7 14.5+8.6 0.036

GMFCS: Gross Motor Function Classification System, EF: Ejection fraction, Min: Minute, FS: Fractional shortening, IVS: Inter-ventricular septum thickness, LVPW: Left ventricle posterior
wall, LVID: Left ventricle internal diameter, -d = In diastole. -s=In systole, TAPSE: Tricuspid annuler plane systolic excursion, HRV: Heart rate variability, SDNN: Standard deviation of NN
interval, SDANN: Standard deviation of the 5 minute Average NN intervals, rMSSD: Root of square mean of successive NN interval, pNN50: Number of NN intervals with less than 50

ms, pNN50: Percentage of number of NN interval with less than 50 ms
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rather than from right ventricular hypertrophy (23). Sanyal et al.
(24) proposed that dystrophic changes in the conduction system
may cause left axis deviations and short PR intervals. This study
also investigated the QT dispersion, QRS-T angle, Tpeak-to-Tend,
Tpeak-to-Tend/QT, Fragmented QRS V1, and Lat Q DI. In previous
studies, f-QRS was shown to reflect intraventricular conduction
delay caused by myocardial fibrosis and regional myocardial
injury and was associated with the degrees of left ventricle
dysfunction, fibrosis and ventricular arrhythmia (25,26). QT
dispersion shows regional repolarization heterogeneity and
was shown to be a risk factor for severe ventricular arrhythmia
in DMD and BMD patients (27). Tpeak-to-Tend interval shows
the spatial and transmural distribution of repolarization, while
corrected Tpeak-to-Tend interval is associated with lengthened
ventricular arrhythmia and increased sudden cardiac death (28).
Yoo et al. only found a significant difference in fQRS prevalence
between patients and controls under 10 years of age; with
differences in fQRS, HR, Tpeak-to-Tend/QT and corrected Tpeak-
to-Tend for those aged 11-15 years; and significant differences
for all parameters over 16 years (29). In our study, no difference
was identified between patient and control group. The reason
for this may be considered to be the low mean age in the study
group or the low patient numbers.

Reduced HRV is reported to be an indicator of cardiovascular
disease (30). Twenty-four-hour Holter records are the gold
standard for SDNN risk classification and predict mortality and
morbidity (31). SDNN <50 ms is classified as unhealthy, 50-100
ms is compromised health and values above 100 are healthy (32).
The incidence of arrhythmia increased with increasing age in
DMD patients (33). When HRV data are compared, all parameters
in the patient group were low compared to the control group,
but only SDNN and SDANN were at levels significant in statistical
terms. When HRV data are compared between ambulatory and
non-ambulatory groups, all parameters were lower in the non-
ambulator group. Though there were negative correlations
between age, Brooke, Vignos and GMFCS scores with SDNN,
SDANN, SDNN index, rMSSD and pNN50 values, none of these
correlations were statistically significant. This indicates an
indirect association between the increasing motor function
loss with age and cardiac involvement. Similar to our findings,
HRV and short-term HRV data were reported to be low in DMD
patients (34-36). Hypotheses proposed for this situation include
fatty infiltration of the sinoatrial node or nitric oxide alteration
(37,38). SDANN and maximum HR were shown to be associated
with late gadolinium involvement on cardiac MRI. A study by
Inoue et al. (35) frequently encountered autonomic dysfunction
while left ventricle functions and BNP were normal on ECHO.

Additionally, while cardiac MRl was normal for ambulatory
patients from 5-10 years, HRV abnormalities were identified
and the researchers noted that HRV was disrupted before
development of failure findings (39). In our study, the marker
for left ventricle systole function of EF was identified to be

normal in all patients. This situation leads to consideration that
cardiovascular changes primarily form in the rhythm system of
the heart and that contractility alterations occur in later periods.

In our study, non-ambulatory patients showed remarkable
results in terms of QRS duration and mitral E. QRS interval
prolongationisanimportant parameter in arrhythmic evaluation
and an independent predictor of sudden death in DMD (40,41).
QRS prolongation is likely due to late depolarization of tissue
within islands of patchy fibrosis (42). Progression of myocardial
fibrosis also contributes to impairment in the passive component
of diastole leading to deteriorated ventricular compliance and
the development of systolic dysfunction (43). A relatively low-
velocity E wave reflects the impaired relaxation of the left
ventricle and decreased early diastolic suction. In this study,
QRS prolongation and decreased mitral E were observed in the
non-ambulatory subgroup. This situation, which is probably
associated with increased fat accumulation in myocardial
tissue with immobility, suggests that more frequent and
careful cardiac evaluation is required for non-ambulatory DMD
patients. Limitations of the study are the limited numbers and
retrospective planning. Thus this is a pilot, exploratory study in
a small heterogeneous cohort of patients, whose results need to
be confirmed in further prospective studies. Assessment of all
ECG, HRV, and ECHO data along with motor functions are strong
aspects of this study.

Treatment with angiotensin-converting enzyme inhibitors
in the early period is proven to reduce mortality (44). Easily
accessible and cheap indicators showing early cardiac
involvement will be beneficial to clinicians in this process. For
this purpose ECG and HRV monitoring remain important for
ambulatory and non-ambulatory groups.
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Evaluation of Pathogens in Shunt Infections Developed in

Newborns Underwent Ventriculoperitoneal Shunt for Hydrocephaly

Hidrosefali Tanisi ile Ventriktloperitoneal Sant Takilan Yenidogan Hastalarda Gelisen Sant
Enfeksiyon Etkenlerinin Arastiriimas

©® Nurgiil Atas, ® Hiiseyin Glimiis

Harran University Faculty of Medicine, Department of Pediatrics, Sanliurfa, Turkey

Abstract

Amag: Ventrikiiloperitoneal (VP) sant, hidrosefali icin en yaygin tedavi yontemidir. Bununla birlikte, VP sant enfeksiyonu, yiiksek mortalite ve
morbidite oranlari ile yaygin ve ciddi bir komplikasyondur. Bu ¢alismanin amaci, hidrosefali nedeni ile takip edilen ve VP sant takilan neonatal
hidrosefali olgularinin klinik 6zellikleri, gelisen sant enfeksiyonlari ve enfeksiyon etkenleri agisindan degerlendirmektir.

Gerec ve Yontem: Bu calisma, retrospektif olarak, 2016 Ocak-2021 Haziran tarihleri arasinda, 3. basamak bir hastane olan Harran Universitesi Tip
Fakiiltesi Yenidogan Yogun Bakim Unitesi'nde gerceklestirildi. Calismaya hidrosefali tanisi ile yatan ve VP sant takilan tiim yenidoganlar dahil edildi.

Bulgular: Calismaya hidrosefali tamili 52 olgu dahil edildi. Olgularin 28'inde (%53,8) sant enfeksiyonu+menenjit gelisirken, olgularin 24'tinde
(%46,2) sant enfeksiyonu+menenjit gelismedi. Sant enfeksiyonu+menenjit gelisen olgularin 8 erkek (%28,6), 20 kiz (%71,4) bebek oldugu gériildu.
Kiilttirde tGreme tespit edilen olgularin 5'inde (%18) Gram-pozitif bakteriler ve 22'sinde (%78,4) Gram-negatif enterik ve non-fermenter bakteriler,
1'inde (%3,6) Candida parapsilozis saptand.

Sonuc: Calismamizda Gram-negatif bakteriyel enfeksiyon insidansinin yiiksek oldugunu tespit ettik. VP sant enfeksiyonu diistiniildigi durumlarda
kiltiir sonucu ¢ikana kadar Gram-negatif etkenlere yonelik tedavi baslanmasinin uygun olacagini diisinmekteyiz.

Anahtar Kelimeler: Hidrosefali, Sant Enfeksiyonu, Yenidogan

Objectives: The ventriculoperitoneal (VP) shunt is the most commonly used treatment modality in hydrocephaly. However, VP shunt infection is a
common, severe complication with high mortality and morbidity rate. The aim of the study was to evaluate clinical characteristics, shunt infections
and pathogen agents in newborns underwent VP shunt procedure for hydrocephaly.

Materials and Methods: This retrospective study was conducted in Neonatal Intensive Care Unit of Harran University, Faculty of Medicine between
January, 2016 and June, 2021. The study included all newborns admitted with hydrocephaly and underwent VP shunt procedure.

Results: The study included 52 cases with hydrocephaly. Of the cases shunt infection plus meningitis was develop in 28 (53.8%) while no shunt
infection plus meningitis was developed in 24 (46.2%). Of the cases developed shunt infection plus meningitis, 8 were boys (28.6%) and 20 were
girls (71.4%). Of the cases with growth in culture tests, Gram-positive bacteria were detected in 5 (18.0%) whereas Gram-negative enteric and non-
fermenter bacteria in 22 (78.4%) and Candida parapsilosis in one (3.6%).

Conclusion: In our study, we found that the incidence of Gram-negative bacterial infection was high. We believe that treatment with Gram-
negative coverage will be appropriate until culture test results available when VP shunt infection is suspected.
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Introduction

Hydrocephaly is defined as accumulation of excessive
cerebrospinal fluid (CSF) in ventricular and subarachnoid spaces,
resulting in elevation in intracranial pressure (ICP). Although
actual incidence of hydrocephaly is underestimated, congenital
and infantile hydrocephaly incidence has been reported as 0.48-
0.81: 1000 live birth (1). This incidence rate does not include
hydrocephaly cases caused by intraventricular and subarachnoid
hemorrhage, hypertension, elevated ICP, infections and tumors
(1). Since prolonged elevation of ICP and dilated ventricles have
deleterious effect on neuronal development, intervention to
neonatal hydrocephaly is vital.

Currently, although it is not a radical treatment modality,
shunt systems which ensures drainage of CSF to another
body space in order to reduce ICP caused by intraventricular
CSF accumulation are commonly used in the treatment of
hydrocephaly (2). The goal of treatment is to identify how
appropriate intraventricular pressure can be achieved. In
addition, it is also important to decide optimal timing for
shunting (3). The ventriculoperitoneal (VP) shunt-related
complications include shunt obstruction, infection, excessive
drainage and related clinical presentations. Shunt infection is
one of the most important causes of shunt complications (4,5).
VP shunt infections are an important problem with incidence of
5-15%, which hampers proper functioning of the shunt (6,7).
Age is another factor that increase risk for shunt infection.
Despite advanced surgical techniques, risk for shunt infection
is higher in younger children (8,9). In conclusion, it is thought
that VP shunt use in the treatment of hydrocephaly continues
to lead infection despite advances in technology and novel
measures (10).

In this study, it was aimed to evaluate clinical characteristics,
shunt infections and pathogen agents in newborns underwent
VP shunt procedure for hydrocephaly.

Materials and Methods

This retrospective study was conducted in Neonatal Intensive
Care Unit of Harran University, Faculty of Medicine between
January, 2016 and June, 2021. The study included all newborns
underwent VP shunt procedure with diagnosis of hydrocephaly.

The study was approved by Ethics Committee of Harran
University, Faculty of Medicine (approval date: 14.09.2017;
approval no: 09-10). The study was conducted in accordance
to tenets of Helsinki Declaration. All data were retrospectively
extracted from infection control committee records, patient
files and electronic database. Fifty-two patients who applied
with the diagnosis of hydrocephalus and underwent VP shunt
were included in the study. All patients included were followed

during pre-operative and post-operative periods. It was shown
that the patients were infection-free by clinical examination
and laboratory studies before shunt procedure. In all patients,
informed consent was obtained for anesthesia before surgery.
The patients who had diagnosis of hydrocephaly but did not
require shunt or had contraindication for shunt surgery were
excluded. Patients who developed hydrocephalus secondary to
intraventricular hemorrhage, Dandy-Walker syndrome, Arnold-
Chiari malformation and other causes and had a shunt were
included in the study.

The diagnosis of VP shunt infection was made by
comprehensive clinical and laboratory evaluations. The CSF
analysis was performed in the presence of criteria including
irritability, recurrent fever, intolerance to feeding and convulsion.
In patients with suspected shunt infection, CSF sample obtained
from ventricle via direct puncture or from shunt reservoir was
sent for CSF culture test. The patients with positive CSF culture
were considered as VP shunt infection (11). In patients with
suspected shunt infection, direct radiography and abdominal
ultrasonography demonstrated radiologically that the shunt
was in place. In addition, the shunts of the patients with
shunt infection were removed and taken to external drainage.
Control cultures were taken from the cases on days 14-21 of
the treatment, considering the factors found in CSF cultures.
The cases with sterile CSF culture results were consulted to the
neurosurgery clinic. Antibiotherapy was completed to 21 days
in patients with Gram-negative microorganism growth and 14
days in those with Gram-positive growth, and control cultures
were stopped, as there was no growth.

Blood and CSF Sampling for Culture Test and Analyses

CSF samples (2 mL) were obtained from ventricle via direct
puncture or from shunt reservoir under aseptic settings. Blood
samples (2 mL) were drawn from peripheral veins under aseptic
settings. The blood and CSF samples were inoculated into
Bactec Pds Plus/F media (Bactec Q 240, Bactec Dickinson). The
passages from cases with growth were maintained in blood
agar, EMB and chocolate agar. The antibiotic susceptibility was
tested in Miiller-Hinton Agar using Kirby-Bauer disk diffusion
in accordance to Clinical Laboratory Standards Institute criteria
(12). In addition, samples were also inoculated to Saboraud
Dextrose Agar for fungal growth, which were incubated at 37
°C and assessed on hours 24 and 48. The antibiotic resistance
and susceptibility were tested for all samples with growth.

In addition, for complete blood count, blood samples were
also drawn into K2 EDTA (potassium-2-ehylene tetra acetic acid)
tubes. The complete blood count was performed using Cell-Dyn
Ruby analyzer (Abbott Diagnostics, Abbot Park, IL). The CRP was
studies using Architect C16000 spectrophotometry analyzer
(Abbott Diagnostics, Abbot Park, IL).

571



Atas and Giimiis. Evaluation of Pathogens in Shunt Infections Developed in Newborns

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):570-575

Statistical Analysis

All statistical analyses were performed using SPSS version
24.0. Clinical characteristics were compared using demographic
statistics. The data are presented as mean + standard deviation.
Data were analyzed using descriptive statistics (frequency,
mean, standard deviation). Mann-Whitney U test was used for
binary comparisons while chi-square test was used to compare
qualitative data. A p-value<0.05 was considered as statistically
significant.

Overall, 52 cases with diagnosis of hydrocephaly were
included to the study between 2016 and 2021. When the
cases were classified according to gestation age, it was found
that 60.7% of cases were <37-weeks old while 39.3% were
>37-weeks old. Again, the birth weight was <1500 g in 3.6%,
1500-2499 g in 25.0% and >2500 g in 71.4%. Of the cases shunt
infection was develop in 28 (53.8%) while no infection shunt
was developed in 24 (46.2%). Of the cases developed shunt
infection, 8 were boys (28.6%) and 20 were girls (71.4%) (Table
1). In cases with shunt infection, mean gestational age was
36.64+2.24 week and mean birth weight was 2868+542.72 gr
(Table 1). In the CSF samples taken, the mean glucose value was
17.1 mg/dL, and the mean protein value was 660 mg/dL.

Of 28 cases with diagnosis of shunt infection, growth
was detected in CSF culture test in 25 and in both CSF and
blood culture tests in 17. Three patients with growth in blood
culture and no growth in CSF culture were excluded from the
study. The mean platelet value (MPV) and C-reactive protein
(CRP) was significantly higher while mean hematocrit and
hemoglobin values, mean corpuscular volume and plateletcrit
were significantly lower in the shunt infection group (Table 2).
No significant differences were detected in white blood cell,
neutrophil, lymphocyte and MPV values between two groups
(Table 2).

Among patients with diagnosis of shunt infection and
growth in culture tests, Gram-positive bacteria were detected in
5 (18.0%) whereas Gram-negative enteric and non-fermenter
bacteria in 22 (78.4%) and Candida parapsilosis in one (3.6%).
Klebsiella pneumoniae was the most commonly isolated species
in 13 patients (46.4%) (Table 3) (Figure 1).

VP shunt plays an important role in the management of
hydrocephaly. However, shunt procedure is associated with
many complications. Shunt failure may occur due to several
mechanisms including obstruction, breakage, migration and
infection. The shunt infection is the most common complication

Table 1: Evaluations according to the demographic characteristics of the cases

Shunt infection+meningitis (+)

Shunt infection+meningitis (-)

(n=28) (n=24) p-value
Mean+SD Mean+SD
Gestational age 36.64+2.24 36.79+2.81 0.83
Sex
Male 8 (28.6) 13 (54.2) 0.9
Female 20 (71.4) 11 (45.8)
Birth weight (gr) 2868+542.72 3056+876.72 0.35
Table 2: Laboratory findings of the cases
Hematology (Unit) PA (n=28) Control (n=24) ap-value
WBC (10e3/uL) Mean+SD 16.64+7.32 17.13+6.92 0.806
NEU (10e3/ul) Mean+SD 9.49+5.34 7.59+4.44 0.179
LYM (10e3/uL) Median (min.-max.) 5.52+3.09 7.16+5.21 0.178
MPV (fL) Median (min.-max.) 717+1.71 6.31+1.32 0.053
PLT (10e3/ul) Mean+SD 424.07+273.79 267.29+98.29 0.010
Hematocrit 35.42+8.46 50.83+8.22 0.000
Hemoglobin 11.34+2.55 17.26+3.01 0.000
MCV 90.34+10.24 101.45+5.34 0.000
PCT 0.25+0.13 0.16+0.05 0.002
CRP 7.89+7.70 0.1467+0.26 0.000

SD: Standard deviation, WBC: White blood cell, PLT: Platelet, NEU: Neutrophil, LYM: Lymphocyte, MPV: Mean platelet volume, a: Independent samples t-test, MCV: Mean corpuscular

volume; PCT: Platelecrit, CRP: C-reactive protein
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(13). Early diagnosis and appropriate management is an
important aspect for shunt infection as it is a potentially life-
threatening condition.

The shunt infections remain to be major source of medical
problemsleading advers outcomes in children with hydrocephaly.
Many efforts have been made to eliminate concerns regarding
shunt infection. Pirotte et al. (14) prospectively adopted a strict
sterile protocol for shuntimplementation which does not involve
use of antibiotic-soaked catheter or laminar air flow in order to
reduce VP shunt infection rate. In the study, all procedures were
performed same team including same senior surgeon, residence,
nurse and an anesthesiologist. The sterile protocol was strictly
applied to the team: surgical technique with sterile clothing,
limited implant and skin manipulation, minimization of staff
circulation in the room, scheduling as first surgery, prevention
of CSF leakage, double gloves; procedure <30 min, systemic
antibiotic prophylaxis (14).

To reduce VP shunt infection rate, Kestle et al. (15) used a
similar, standardized protocol developed by 4 facilities from
Hydrocephaly Clinical Research Network. Authors observed that
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Figure 1: Distribution of reproducing agents in culture

Table 3: Distribution of reproductive agents in CSF culture

Agents n %
Klebsiella 13 46.4
E.coli 5 17.9
Acinetobacter bauman 3 10.7
Enterococus fecalis 2 7.2
Aeromonas salmonicid 1 3.6
Candida parapsilozis 1 3.6
S. epidermidis 1 3.6
S. aureus 1 3.6
S. hemoliticus 1 3.6
Total 28 100.0

CSF: Cerebrospinal fluid

shuntinfection rate decreased from 8.8% before implementation
of protocol to 5.7% after protocol. However, shunt infections
remain to be most important complication in the treatment of
hydrocephaly.

In pediatric cases, age is one of the most important factors,
which increases risk for VP shunt infection. The shunt insertion
before 6 months of age has been considered as risk for shunt
infection (16). In a study by Vinchon and Dhellemmes (16) it
was found that the risk for VP shunt infection was increased
by younger age. In the study including children aged <months
and those aged >4 months, it was found that the risk for shunt
infection was significantly increased in younger children. The
risk for VP shunt infection was estimated as 5.6% in children
aged >4 months while it was increased to 9.7% in children
aged <4 months. It was reported that the infection rate was
higher as age was decreased and that it was further increased
in premature infants and those with low birth weight (16-19).
In our study, we found that shunt infection rate was higher in
neonatal age group (53.8%).

In the literature, it has been reported that prevalence
of VP shunt infection is about 10% and it most frequently
occurs within 2 months after surgery (16). In Turkey, VP shunt
infection prevalence has been reported as 16%. The shunt
infection-related mortality rate ranges from 10% to 13%
(20,21). In a multi-center, retrospective study by Yakut et al.
(22), 290 patients with VP shunt infection were reviewed and
it was seen that VP shunt infection was developed in 121
patients (49.8%) within first month after surgery. Authors
reported that the risk for shunt infection was higher within
first few months after implementation (22). It was reported
that 70% of shunt infections developed within first two
months and only 10% of infections developed beyond one
year (7,19,23). In a 6-years cohort study from Korea, it was
found that 91.4% of VP shunt infection developed within
first 3 months of shunt implementation (24). In studies
from Turkey, it was reported that 71.4% of shunt infections
developed within first 4 months after implementation
whereas 49.8% developed after one year (19,22). In our
study, it was seen that shunt infection developed in 53.8% of
cases within first month after implementation in agreement
with literature.

The most common pathogens are coagulase-negative
staphylococci (member of normal skin flora) in VP shunt
infection as Staphylococcus epidermidis and Staphylococcus
aureus are being most commonly isolated microorganisms.
Again, Propionibacterium spp. can also cause VP shunt infections.
Besides Gram-positive bacteria, Escherichia coliand other Gram-
positive are Gram-negative bacteria which may be involved in
the etiology of shunt infections (25). Isla Guerrero et al. (26)
reported that S. epidermidis was the most common pathogen
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isolated in VP shunt infections. In another study, Parker et al.
(27) found that S. aureus was the most common pathogen in
shunt infections. In a multicenter study from Turkey, Yakut et
al. (22) were able to isolate causative agent in 51% of cases.
The most commonly isolated agent was coagulase-negative
staphylococci by 42.5%; followed by Pseudomonas aeruginosa
by 14.9%, K. pneumoniae in 10.1% and S. aureus in 10.1% (22).
In our study, a microorganism was detected in CSF or blood
culture test in 53.8% of cases and the most commonly isolated
agents was K. pneumoniae (46.4%). In addition, we identified E.
faecalis in 7.2%, E. coliin 17.9%, S. epidermidis in 3.6% and S.
aureus in 3.6% of the cases.

Early diagnosis is highly important for mortality and
morbidity in neonatal sepsis. In our study, white blood cell,
neutrophil, lymphocyte, platelet, MPV and CRP levels were
evaluated in newborns developed shunt infection. In a recent
study by Lai et al. (28), it was reported that elevated serum
CRP levels were more commonly observed in cases with
Gram-negative etiology among patients with neonatal sepsis
while Gram-positive coagulase negative staphylococci were
more commonly isolated in cases with low CRP values. In
a study by Giimis and Kazanasmaz (29), elevated CRP levels
were detected in 83.3% (n=50) and thrombocytopenia in
55.9% (n=33) of the cases with K. pneumoniae sepsis. In a
study indicating a close relationship between Gram-negative
sepsis and thrombocytopenia, Ree et al. (30) observed severe
thrombocytopenia in 20% of septic newborns. In our study, K.
pneumoniae was the most commonly isolated microorganism
(46.4%). CRP and MPV values were found to be significantly
higher in the group with shunt infection when compared to
controls in our study. In a study by Makhoul et al. (31), elevated
WBC count was detected in 40.9% of cases with Candida sepsis
while leukocytosis or leukopenia favoring sepsis was detected
in 59.1% of the cases with Candida sepsis. In our study, no
significant differences were found regarding WBC, neutrophil
or lymphocyte counts.

Study Limitations

The most important limiting step of our study that it was
made retrospectively. The second disadvantage is the risk of VP
shunt. Control group to evaluate the factors is the absence.

We found higher incidence of Gram-negative bacterial
infection when compared to literature. Gram-negative pathogen
growth was detected in 85.80% of the cases in our study. We
think that higher incidence of Gram-negative bacteria in our
population may be due to congenital malformation in majority
of our patients and prolonged hospitalization. We believe that
treatment with Gram-negative coverage will be appropriate
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until culture test results available when VP shunt infection is
suspected.
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Abstract

Objectives: It was aimed to determine the relationship between the use of complementary and alternative therapies in burn treatment and their
attitudes towards using complementary therapies.

Materials and Methods: Snowball sampling method was used. The study was completed with 500 individuals who experienced burns. Data were
collected using an introductory information form and an attitude towards using complementary therapies scale. Descriptive statistics such as
number, percentage, mean, standard deviation and student's t-test, one-way analysis of variance, and multiple linear regression analysis were used
in the analysis of the data.

Results: The mean age was 30.37+12.09, 72.8% of the individuals were between the ages of 18-35 and 75.8% were female. 54.8% of the individuals
stated that they had not received training on burns before, and 78.6% reported they used traditional treatment for burns. 57.6% of the individuals
reported they used traditional methods to reduce post-burn pain. It was found that the most effective predictor of attitude towards complementary
therapy was education and it predicted change at a rate of 15.7% (B=-0.157, p<0.001). The degree of burns accounts for 12.1% of the change in the
attitude towards complementary therapy, the use of complementary therapy in burns 11.5%, the age of 10.5%, and the training in burn care 9.4%.

Conclusion: It is important to use the practices recommended by health professionals and avoid harmful practices in order to prevent burn wound
infections, contribute to the healing process and reduce complications.

Key Words: Burn, Wound, Traditional Methods, Complementary Treatments

Amac: Yanik deneyimleyen bireylerin yanik tedavisinde tamamlayici ve alternatif tedavileri kullanma durumlari ile tamamlayici tedavileri kullanmaya
yonelik tutumlar arasindaki iliskinin belirlenmesi amaclanmistir.

Gercek ve Yontem: Calismada kartopu drnekleme yontemi kullaniimistir. Calismada yanik deneyimleyen 500 birey ile calisma tamamlanmistir.
Veriler taniticl bilgi formu ve tamamlayici tedavileri kullanmaya yonelik tutum &lcegi kullanilarak toplanmistir. Verilerin analizinde sayi, yiizde,
ortalama, standart sapma gibi tanimlayici istatistikler, Student's t-testi, tek yonlii varyans analizi, coklu dogrusal regresyon analizi kullaniimistir.

Bulgular: Bireylerin %72,8'inin 18-35 yas arasinda ve yas ortalamasinin 30,37+12,09 oldugu, %75,8'inin kadin oldugu belirlenmistir. Bireylerin
0054,8'i daha dnce yanik ile ilgilim egitim almadigini ve %78,6 yanikta geleneksel tedavi kullandiklarini belirtmistir. Bireylerin %57,6'sI yanik sonrasi
agrinin azaltiimasi icin geleneksel yontem kullandigini bildirmistir. Tamamlayici tedaviye yonelik tutumun en etkili yordayicisinin egitim durumu
oldugu ve degisimi %15,7 oraninda yordadigi bulunmustur (B=-0,157, p<0,001). Tamamlayici tedaviye yonelik tutumdaki degisimin %12,1'ini yanik
derecesi, %11,5'ini yanikta tamamlayici tedavi kullanma durumu, %710,5'ini yas, %9,4'linl yanik bakiminda egitim alma durumu aciklamaktadir.

Sonug: Yanik yarasi enfeksiyonlarinin dnlenmesi, iyilesme siirecine katkida bulunulmasi ve komplikasyonlarin azaltiimasi igin saglk profesyonelleri
tarafindan dnerilen uygulamalari kullanmak ve zararli uygulamalardan kaginmak dnemlidir.
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Introduction

Burn injuries are unpleasant trauma that can affect anyone,
anytime, anywhere (1). Burns continue to be a serious problem
today, causing irreparable damage and side effects for both the
patient and their family. It is stated that a burn develops every
30 minutes (2).

Burn injuries result in lifelong physical and psychological
scars, cause pain, and affect mental health, quality of life, ability
to return to work, and mortality (1). The initial assessment and
management of a burn patient begins with prehospital care (3).
The overall goal of prehospital burn management is to cool the
burn, prevent further burns, and prevent contamination. First aid
for burn injuries is to apply cold tap water to the wound for 10-
30 minutes. No other substance should be applied directly to the
wound until the patient has received appropriate professional
care. After cooling, the wound can be loosely wrapped with a
clean cloth or sterile gauze to prevent contamination without
applying excessive pressure to the wound (4).

Interventions against burns vary depending on the region,
education and socio-cultural status, habits, living conditions,
and attitudes towards alternative treatment (5). Although
complementary and alternative products used in burn wounds
seem to have advantages such as low cost, easy to use and
accessible, they carry risks in terms of quality, reliability,
effectiveness and conscious use (6,7). In addition, for what
purpose, at what stage and how the product or method used in
the treatment and care protocol is used is one of the important
criteria.

In the literature, it has been reported that burnt snail shells
and tomato juice were used in Ghana, aloe vera and cassava
paste in Nigeria, chalk and sunshine soap in South Africa, and
urine, fur, glycerin, milk and tomato in Tanzania (1,8,9). In
studies conducted in our country, it has been reported that
mothers whose children have burns apply materials such as
yoghurt, toothpaste, egg white (10), tomato paste to the wound
surface (10,11).

When traditional medicine applications are applied
unconsciously to the open wound area, it causes the
development of infection, prolongs the wound healing process,
and decreases the quality of life (12). It is important for nurses
to know the attitudes of individuals towards complementary
and alternative treatments, their cultural characteristics and
traditional practices in burn patient care, in terms of preventing
complications (10).

No study has been found in the literature investigating
the use of complementary and alternative therapies in burn
treatment and the factors affecting the attitudes of adults who
have experienced burns towards using complementary therapies.

Therefore, in this study, it was aimed to determine the use of
complementary and alternative therapies in burn treatment of
adults who have experienced burns and and the factors affecting
the their attitudes towards using complementary therapies.

Materials and Methods

Study Design

The research was carried out in descriptive, cross-sectional
and correlational design.

Setting and Participant

Snowball sampling method was used in the research. The
country where the research was conducted consists of seven
regions. Therefore, initialy seven participants with burns were
selected. The first selected participants are known to the
researchers. Each of these participants represents different
regions of the country. They were each asked to send the web
link of the survey to other people who had experienced the
burn. The research was conducted in Turkey between April-June
2022 using an online survey. Inclusion criteria of the study as
follows: Individuals who were 18 years and older, experienced
burns, literate, have a smartphone or computer that can answer
the survey and can use them and volunteered to participate
in the study. There was no regional difference between the
approaches.

The sample adequacy was decided according to the post-
hoc power analysis made in the G Power 3.1.9.2 program. In the
power analysis based on the scale mean and standard deviation
in the study of Gor and Asiret (13), the effect size was calculated
as 0.88, when the type 1 error was 0.05, the sample was 500, the
posthoc power was calculated as 99%.

Data Collection Tools

Introductory characteristics form: This form, which
was created by scanning the literature (10,13), consists of 15
questions to determine the sociodemographic characteristics of
individuals (such as age, gender, marital status, occupation etc.)
and to determine whether individuals have experienced burns,
the type of the burn, degree of the burn, the state of thinking
that traditional practices are effective, and the traditional
practices applied in burns. In line with the literature the degree
of burn was defined in the questionnaire as an explanation
(14). Individuals were asked to mark the degree of burn they
experienced in accordance with the definitions stated in the
questionnaire.

Attitude towards using complementary therapies scale:
This scale, which was developed by Bilge et al. (15) in 2018,
consists of one dimension and 13 items. The scale, which is a
4-point Likert type (0 strongly disagree, 1 somewhat agree, 2
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strongly agree, 3 completely agree), is scored between 0-3 points
and the lowest 0 and the highest 39 points are obtained from
the scale. The 9" item of the scale is reverse scored. An increase
in the score obtained from the scale indicates that the attitude
towards complementary treatments is positive. The Cronbach’
alpha value of the scale was found to be 0.79 (15). In our study,
the Cronbach’s alpha value of the scale was found to be 0.82.

Data Analysis

The data were analyzed using the SPSS 25.0 statistical
package program. Descriptive statistics (mean, standard
deviation, frequency, median, minimum, maximum) were
used. Student's t-test was used data with normal distribution
in two groups, and one-way analysis of variance was used in
more than two groups to determine the distribution of attitude
towards using complementary therapies scale (ACTS) mean
score according to demographic characteristics, Multiple linear
regression analysis was performed to determine the effect of
independent variables on ACTS. The data were evaluated at the
95% confidence interval and the significance level of p<0.05.

Ethical Statements

Firstly, the purpose of the research was explained in the
research link sent to the participants, and the participants
were informed about the research. Participants who wanted to
participate in the research were asked to continue the research
by selecting the option "l agree to participate in the research”.
Each participant was allowed to fill out the survey only once.
The Declaration of Helsinki was followed throughout the study.
Ethics committee approval was obtained for the study by
Erciyes University Social and Human Sciences Ethics Committee
(Approval no: 164, Date: 26.04.2022).

It was found 72.8% of the individuals were between the
ages of 18-35 and the average age was 30.37+12.09. 75.8%
were female, 62.0% were single, 59.8% had a bachelor's degree
or higher, 56.0% were equal to their expenses, 54.6% of them
did not work. It was determined that 45.0% of the individuals
experienced contact burns such as stoves, flames, barbecues,
hair straighteners, and irons, and 50.0% experienced 1¢
degree burns. 54.8% of the individuals stated that they had
not received any training about burns before and 78.6%
used traditional treatment for burns. 57.6% used traditional
methods to reduce post-burn pain and 71.0% kept the burn
area under running water as recommended and beneficial
(Table 1).

It has been determined that those aged 54 and over, literate,
have first degree burns, have not received training on burns
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before, and those who use traditional methods in burns have
statistically higher mean ACTS scores and have positive attitudes
towards complementary therapies (Table 2) (p<0.05).

Multiple linear regression analysis was performed for
age, education level, previous burn education status, use of
alternative treatment in burns, burn degree and ACTS. The
regression model was found to be statistically significant
(p<0.001; R?=0.086). It was found that the most effective
predictor of ACTS was education level and it predicted the
change in ACTS at a rate of 15.7%. It was determined that the
attitudes towards complementary therapies were positive as the
education level decreased (B=-0.157, p<0.001). In addition, the
change in ACTS was explained by 12.1% of burn degree, 11.5%
of using complementary therapy in burns, 10.5% of age, 9.4%
of being educated in burn care (Table 3).

Acute and severe pain is experienced with tissue damage
caused by burns (16). People who experience burn pain in
the acute period can try different methods to cope with the
pain. In this study, 78.6% of the individuals stated that they
used traditional treatment for burns, and 57.6% stated that
they used complementary and alternative products to relieve
post-burn pain. Similarly, in the study of Oral et al. (17), the
second most common purpose of using complementary and
alternative products (39.9%) was determined as pain. In the
study of Frass et al. (18), the top five medical conditions in
which complementary and alternative products are used
most frequently in 10 different countries were investigated
and pain was the first place. The acuteness of burn pain, the
fact that complementary and alternative products are easily
accessible in this period, and non-pharmacological methods
are frequently used in pain control in our country may cause
this situation (19).

The first hour in the time period following the burn is very
important and is called the "golden hour". The right applications
during this period could speed up the recovery process, reduce
the hospital stay and could be life-saving. The aim of burn
treatment and care should be to stop the burning process,
cool the burn area and relieve pain. Therefore, complementary
and alternative products used in burn care should be chosen
correctly and applied at the right time. Otherwise, the materials
used may increase the probability of wound infection by
causing the accumulation of microorganisms on the wounds
(20,21). In our study, 71.0% of the individuals immersed the
burn wound in running water as recommended and beneficial.
Nearly half of them applied cream and ice to the wound, 30%
applied herbal agents, 32% applied yogurt. A small number
of participants also used toothpaste, egg white, tomato paste
etc. products for the wound as not recommended, potentially
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Table 1: Socio-demographic characteristics of individuals and their descriptive characteristics of the burn they experienced

Descriptive characteristics
Age

18-35

36-53

>54

Mean age (Min.-Max.)
Gender

Women

Men

Marital status

Married

Single

Education status

Literate
Primary-secondary school
High school

University and above
Economical status
Income less than expenses
Income equals expense
Income more than expenses
Living place

Province

District

Town/Village

Occupation

Worker

Officer

Not working

Retired

Private sector

Type of burn*

Scald burn (such as hot tea, milk, soup, coffee, food, cooking oil)
Contact burn (such as stove, flame, barbecue, hair straightener, iron)
Sunburn

Laser epilation burn

Degree of burn

15t degree

2" degree

3" degree

Receiving previous burn education

Yes

No

Using alternative treatment for the burn
Yes

No

n

364

100

36

30.37+12.09 (18-73)

379
121

190
310

22
28
151
299

133
280
87

348
102
50

12
175
273
14
26

214
225
125
13

250
229
21

226
274

393
107

%

72.8
20.0
7.2

75.8
24.2

38.0
62.0

4.4
5.6
30.2
59.8

26.6
56.0
17.4

69.6
20.4
10

2.4
35.0
54.6
2.8
5.2

42.8
45.0
25.0
2.6

50.0
45.8
4.2

45.2
54.8

78.6
21.4
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Table 1: Continued

Descriptive characteristics

Reason for using traditional method in burn*
Infection in the acute phase of the burn

Faster healing of the burn in the acute phase

No scar after the burn has healed

Reducing post-burn pain

Recommended applications®

Holding under running water

Go to the health institution without any application
Not recommended, potentially harmful applications*
Applying cream

Ice application

Yoghurt riding

Applying toothpaste

Applying egg white

Applying tomato paste

Applying herbal agents such as St. John's Wort oil, olive oil
Other™

*More than one answer was given.
**Raw meat, apple zest, pressing salt on the burn blister, applying cold flour
Min.-Max.: Minimum-maximum

harmful applications. Similar to our study, the methods used
by mothers in case of burns in their children include running
water (42.4%), cream (13.9%), ice (10.5%), yogurt (5.9%),
toothpaste (2.9%) and egg white (2.1%) were applied (10). In
the study of Fadeyibi et al. (22), it was stated that 29.2% of
the patients used water for the burn area, 12.5% used eggs
and 48% used other materials. In addition, in the same study,
it was stated that patients who were not given first aid with
water had a higher complication rate compared to those who
received first aid with water. In the study conducted with 500
children who experienced burns in England and the United
States; it has been determined that food, oil, toothpaste,
shampoo, and ice applications are frequently applied to the
burnt area of children (20). There is evidence in the literature
that the most appropriate intervention for a burn wound is
to keep the wound in running water (21-23). In a study by
Harish et al. (21), 4918 patient groups were examined and it
was concluded that the best response to the burn was the
application of running tap water for 20 minutes for up to 3
hours following the burn injury. The results of our study show
parallelism with the literature. The fact that 54.8% of the
individuals did not receive any training on burns before in our
study group, as well as the Turkish society's tendency to use
complementary and alternative products, led to the preference
of these products for burn wounds.

In our study, it was determined individuals aged 54 and
over, literate education, who did not receive any training on
burns before, and who used traditional methods in burns

580

n %
134 26.8
225 45.0
214 42.8
288 57.6
355 71.0
37 7.4
239 47.8
245 49.0
161 322
52 10.4
29 5.8
15 3.0
150 30.0
8 1.6

had statistically higher mean ACTS scores and had positive
attitudes towards complementary treatments (p<0.05).
Similar to our study in the literature, the rate of preference
for complementary and alternative products increases
with advanced age (18,24). In our study, it is thought that
the reasons such as the thought that the natural thing will
be harmless, the experience gained with old age against
alternative products, having a chronic disease with old age,
and managing the symptoms of the disease with alternative
products increase the rate of preference for complementary
and alternative products in the elderly group.

Educational status of individuals, use of complementary
and alternative products, positive perspective and attitude
towards products are also effective factors. In our study, it
was determined that the literate people had a more positive
attitude towards complementary therapy compared to other
individuals.

In addition, the most effective predictor of ACTS was
education level and the education level was responsible
for 15.7% of the change in ACTS, and the status of being
educated in burn care for 9.4%. In the study conducted by
Gokee and Giirdogan (25), it was determined patients with
primary education level showed more positive attitudes
towards traditional treatment. In different studies, it has been
reported the attitudes of patients with low education level to
complementary therapies are higher (26). In another study, it
was found as health literacy increases, the attitude towards
complementary therapy decreases (27). It is thought individuals
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Table 2: Socio-demographic and burn-related characteristics of individuals and their attitudes towards using complementary therapies

Descriptive characteristics
Age

18-35

36-53

>54

pt

Gender

Women

Men

p¥

Living place

Province

District

Town/Village

pt

Education status
Literate
Primary-secondary school
High school

University and above

pt

Degree of burn

15t degree

2" degree

3 degree

pt

Receiving previous burn education
Yes

No

p¥

Using alternative treatment for the burn
Yes

No

p¥

tOne-way analysis of variance was performed.

tStudent's t-test was performed. *°shows the group that made the difference.
*p<0.05

ACTS: Attitude towards using complementary therapies scale, SD: Standard deviation

with a higher education level have a higher rate of behaviors
such as reaching the right information, thinking critically and
making decisions, and turning to professional help, reducing
compliance with alternative treatment.

In studies conducted in Turkey, it has been reported that the
use of alternative products is between 12.6% and 76% (28,29).
In our study, it was found that 78.6% of the individuals used
alternative treatment for burns and the attitudes of those using
alternative treatment were significantly higher.

ACTS Mean+SD

16.59+5.65°
16.54+6.18°
20.50+7.84°
0.001*

16.64+5.88
17.54+6.38
0.153

16.69+5.95
16.60+6.04
18.58+6.24
0.104

22.36+6.38°
20.46+8.05*
15.96+5.35°
16.57+5.79°
0.000*

17.79+6.04°

15.94+5.79°

15.80+6.61
0.002*

16.08+5.44
17.50+6.39
0.009*

17.37+5.83
14.99+6.34
0.000*

Strengths and Limitations

Our study is the first to reveal the alternative treatments
used by adults after burns, the reasons for using these
treatments, and the factors affecting the attitude towards using
complementary treatments. There are some limitations in our
study. The cross-sectional conduct of the study may affect the
generalizability of the results.
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Table 3: The effect of some independent variable on ACTS total score: Multiple linear regression analysis

Independent variables B+ SE+

Age 0.502 0.022
Education status -1.198 0.337
Receiving previous burn education -1.134 0.533
Using alternative treatment for the burn 1.689 0.705
Degree of burn -1.259 0.500

R2=0.086

Bt t p-values 95% Clt+

0.105 2.421 0.016 0.010 to 0.094
-0.157 -3.554 0.000 -1860 to -0.536
-0.094 -2.128 0.034 -2.180 to-0.087
0.115 2.394 0.017 0.303 to 3.075
-0.121 -2.517 0.012 -2.242 to0 -0.276

¥ B, unstandardized regression coefficient, SE: Standard error, B: Standardized regression coefficient, Cl: Confidence interval

*p<0.001
ACTS: Attitude towards using complementary therapies scale

As a result of our study, individuals prefer alternative
products that are not suitable for burn treatment, and the
attitude towards the use of alternative treatment is related to
advanced age, low education level, getting education about
burns and using traditional methods in burns. In this context,
in order to prevent burn wound infections, contribute to the
healing process and reduce complications, it is important
to use practices recommended by health professionals and
avoid harmful practices. In addition, it is recommended to
conduct randomized controlled studies with a high level of
evidence in which alternative treatments are used in burn
wounds.
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Abstract

Objectives: In this study, we aimed to evaluate short-term outcomes of partial fasciectomy in patients with Dupuytren's contracture.

Materials and Methods: A total of 29 patients who underwent partial fasciectomy between October 2019 and March 2022 were retrospectively
analyzed. Demographic and clinical characteristics of patients, degree of contracture, functional outcomes, recurrence rate, and satisfaction rate
were recorded. All patients underwent Q-DASH scoring. Complications such as wound infection and neurovascular injuries after surgery were
evaluated.

Results: Of the patients, 26 were males and three were females. The median age was 57 (range, 40 to 74) years. The median follow-up was 12 (range,
11 to 17) months. Pathological examination result was compatible with fibromatosis. Maceration in the wound site was seen in two patients. The
mean Q-DASH score is 7.36 (0-22.8). A butterfly drain was placed after surgery in all patients. No recurrence was observed. All patients were satisfied
with the surgical treatment.

Conclusion: Partial fasciectomy is a useful treatment method with low recurrence and complication rates and high patient satisfaction rates in
patients with Dupuytren's contracture.

Key Words: Dupuytren's Contracture, Partial Fasciectomy, Butterfly Drain

Amac: Dupuytren kontraktiirli ile klinigimize bagvurup parsiyel fasiektomi uyguladigimiz hastalarin kisa dénem sonuglari degerlendirildi.

Gerec ve Yontem: Calismaya, Ekim 2019 ile Mart 2022 tarihleri arasinda parsiyel fasiektomi cerrahisi uygulanan 29 hasta dahil edildi. Bu hastalarin
demografik ve klinik 6zellikleri, kontraktir dereceleri, fonksiyonel sonuclari, yineleme orani ve memnuniyet oranlari degerlendirildi. Tim hastalara
Q-DASH skorlamasi uygulandi. Cerrahi sonrasi yara yeri enfeksiyonu ve nérovaskiler yaralanma gibi komplikasyonlar degerlendirilmistir.

Bulgular: Hastalarin 3'U bayan, 26'si erkek idi. Hastalarin yas ortalamasi 57 (40-74). Hastalar ortalama 12 ay (11-17) takip edildi. Hastalarin
ameliyat sonrasi patoloji sonuclarinda fibromatozis ile uyumlu bulgu elde edildi. iki hastada yara yerinde masserasyon izlendi. Ortalama Q-DASH
puani 7,36'dir (0-22,8). Hastalarin tamamina, ameliyat sonrasi kelebek dren yerlestirildi. Hastalarda yineleme izlenmedi. Hastalarin tamami, cerrahi
tedaviden memnun kaldiklarini belirtti.

Sonuc: Dupuytren kontraktiirii nedeni ile diizglin ve basarili bir sekilde uygulanan parsiyel fasiektomi cerrahisi; niiks, hasta memnuniyeti ve nadir
komplikasyon gelismesi nedeni ile yararli bir yontem oldugu goz ardi edilmemelidir.
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Introduction

Dupuytren's contracture is a benign fibroproliferative disease
of the palmar fascia characterized by flexion contracture of the
fingers. It was first described by Guillaume Dupuytren in detail
(1,2).

Although the exact etiology of Dupuytren's contractureis
unclear, its incidence is high in male elderly in the North Europe,
while it rarely affects Asian population. It has been thought
that Dupuytren's contracture has a genetic mode of inheritance
(3,4). In addition, its prevalence is higher in individuals with a
history of alcoholism or smoking, renal and liver impairment,
diabetes mellitus, and epilepsy (5,6).

The initial manifestations of Dupuytren's contracture
include abnormal thickening and tightening of the skin in the
palm. In later stages, nodules, contractures and pretendinous
band may occur (7,8). The Tubiana's staging system is used for
clinical staging of Dupuytren's contracture. It has been classified
clinically by Tubiana in 3 stages as early, active and advanced
stage. The predominant cell type is fibroblast in the early stage,
myofibroblast in the active stage, and fibrocyte in the advanced
stage. Clinically, nodules, contractures, and tendon-like bands
are seen, respectively (8). Histopathological staging proposed
by Luck classifies the disease into three stages: proliferative,
involution, and residual (9).

Management of Dupuytren's contracture includes
observation, non-operative management, and operative
management (10). Non-operative management includes

physiotherapy, radiation, steroids, anti-tumor necrosis factor
agents and clostridium histolyticum collagenase (11-15).

Conservative treatment is first-line option in early stage (16).
Surgery is indicated in the presence of a >30° flexion contracture
in the metacarpophalangeal (MCP) joint and painful nodules
(17). Surgical treatment includes partial fasciectomy, total
fasciectomy, fasciotomy, dermofasciectomy, and percutaneous
needle fasciotomy (18,19). Partial fasciectomy is the most
widely used method currently (20).

In the present study, we aimed to evaluate short-term
outcomes of partial fasciectomy in patients with Dupuytren's
contracture.

Materials and Methods

This single-center, retrospective study was conducted at
the Clinic of Orthopedics and Traumatology of a tertiary care
center between October 2019 and March 2022. A total of 34
fingers of 29 patients who underwent partial fasciectomy were
included. Diagnosis was based on medical history and physical
examination findings. The degree of contracture in the MCP

joint of the fingers with the highest contracture was measured
using a goniometer preoperatively. Surgery was indicated
in the presence of >30° flexion contracture of the MCP joint
with a painful nodule. All of our patients present as advanced
stage according to the Tubiana classification. Patients who
were operated in an external center, presence of >30° flexion
contracture of the MCP joint with a painless nodule and
pediatric cases were excluded from the study. Demographic
and clinical characteristics of patients, degree of contracture,
functional outcomes, recurrence rate, and satisfaction rate
were recorded. All patients underwent Q-DASH scoring. A
written informed consent was obtained from each patient. The
study was approved by the Ankara City Hospital, No. 1 Clinical
Research Ethics Committee Presidency (Approval no: 2586, Date:
24.04.2022) and conducted in accordance with the principles of
the Declaration of Helsinki.

Patient satisfaction was assessed using the visual analog
scale with the scoring ranging between 0 and 10 (21): 1-3, very
dissatisfied, 4-5, dissatisfied; 6-7, satisfied, and >7 very satisfied.
Complications such as wound infection and neurovascular
injuries after surgery were evaluated.

Surgical Technique

As a standard procedure, all patients were operated under
regional anesthesia (block) and tourniquet. All operations were
performed by a single hand surgeon. A Brunner skin incision
was applied (Figure 1). A surgical loupe with 4.3 magnification
was used. During surgery, digital arteries and nerves of both
sides of the fingers were preserved (Figure 2). After hemostasis,
the skin was anatomically closed using 4/0 prolene sutures. A
butterfly drain was placed in all patients after surgery (Figure
3). All patients underwent partial fasciectomy. The fascia layers
excised were sent for pathological examination. After wound
dressing, bulky bandage (thick and compressive) was applied
to the patients with 30 to 50° flexion contracture in the MCP
joint before surgery (Figure 4), while short arm cast extending
to the fingertip was applied to the patients with >50° flexion
contracture (Figure 5). The bulky bandage and short arm cast
were applied for five days. In the postoperative day 1, active
and passive finger movements were allowed. In the patients we
applied splint, the splint was wrapped with an elastic bandage
and the patients were informed about this. The patients were
taught to re-wrap the splint with an elastic bandage after
opening the elastic bandage and performing the movements.
All patients and patient relatives were informed about the
instructions for frequent mobilization to preserve the full range
of motion. In the early postoperative period, the importance
of full flexion and extension was emphasized with analgesic
support.

Postoperatively non-steroidal anti-inflammatory drugs and
oral antibiotherapy (cefazolin tablet 1 g, b.i.d.) were initiated for
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one week. On day 5, bulky bandage and cast were removed and
a smaller dressing was preferred to achieve full range of motion
of the joint. Wound dressing was repeated every three days
and terminated after suture removal. At week 3, sutures were
removed and all patients were scheduled for follow-up at weeks
6 and 12 as the final visit (Figure 6). Our patients were evaluated
in the outpatient clinic periodically at intervals of three and six
months after the final visit.

Statistical Analysis

Statistical analysis was performed using the NCSS version
2007 and PASS version 2008 software (NCSS LLC, Kaysville, UT,

Figure 1: Intraoperative Brunner skin incision

Figure 2: Intraoperativebilateral digital artery and nerve exploration
after partial fasciectomy

586

USA). Descriptive data were expressed in median (min.-max.)
or number and frequency. A p-value of <0.05 was considered
statistically significant.

Of the patients, 26 (89.7%) were males and three (10.3%)
were females. The median age was 57 (range, 40 to 74) years. The
median follow-up was 12 (range, 11 to 17) months. The mean
Q-DASH score is 7.36 (0-22,8). A single finger was affected in
24 patients, while two fingers were affected in five patients.
The fourth finger was the most affected finger, followed by
little finger and middle finger. Nineteen patients had right
hand involvement, while 10 patients had left hand involvement.
Demographic and clinical characteristics of the patients are
shown in Table 1.

Pathological examination result was compatible with
fibromatosis. Maceration in the wound site was seen in two
patients (p=0.08). No recurrence was observed. On physical
examination, it was considered as the absence of re-contracture
in the fingers in the early period. All patients were satisfied and
very satisfied with the surgical treatment (Table 2).

Dupuytren's contracture is a progressive fibroproliferative
condition, although its etiology remains unclear. Except for
the early stage, surgical is usually the first-line treatment
(22). Surgical treatment includes two types: fasciotomy and
fasciectomy. The follow-up study showed a higher recurrence
rate after 5 years in the percutaneous needle fasciotomy group

o]

|
i

Figure 3: Butterfly drain set and biochemistry tube
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(85% versus 21%) (23). During surgery, it is of utmost importance
to release the contracture of the affected fascia and removal
of the affected tissue. Several studies have suggested partial
fasciectomy, which is a more widely used technique, in the
treatment with varying recurrence and complication rates (24).
The literature highlights the importance of proper incision, use

Figure 4: Preoperative flexion contracture of 30 to 50° in the MCP joint

MCP: Metacarpophalangeal

Figure 5: Preoperative flexion contracture of >50° in the MCP joint
MCP: Metacarpophalangeal

Figure 6: The final image of flexion contracture

of loupes, intraoperative hemostasis, postoperative elevation,
analgesic use, and active/passive range of motion exercises
to reduce complication and recurrence (25). In a study, there
was no significant difference in the recurrence rates between
Brunner incision and Z-plasty incision (26). In our study, a
Brunner skin incision was made and a surgical loupe was used
in all patients. In addition, all patients and relatives were strictly
instructed about the range of motion exercises after surgery.
Our patients did not need Z-plasty.

On the other hand, surgical treatment of Dupuytren's
contracture is associated with several complications including
neuropraxia, digital artery and nerve injuries, infections,
hematoma, and skin problems (27). In our study, maceration
in the wound site was seen in two patients. In particular, skin
infection due to hematoma and postoperative pain have been
extensively reported in the literature. In the current study, we
used a negative pressure drainage with a butterfly drain and
biochemistry tube and no hematoma occurred in any of the
patients. This system after surgery appears to be useful in the
comparison of Penrose drain and/or mini-Redon drain which are
routinely used in daily practice.

The most common risk factors of Dupuytren's contracture
include alcoholism, smoking, renal and liver impairment,
diabetes mellitus, epilepsy, miyocardial infarction, and human
immunodeficiency virus (28). In our study, smoking and diabetes
mellitus were the most common risk factors.

There is no consensus on the use of splint after surgical
treatment of Dupuytren's contracture in the literature (29,30).

Table 1: Demographic and clinical characteristics of the patients

Age, median (min.-max.) 57 (40-74)
Sex, n (%)

Female 3(10.3)
Male 26 (89.7)
Side, n

Right/left 19/10
Dominant/Non-dominant 25/4
Complication, n (%) 2 (6.8)
Smoking, n (%) 18 (62)
Alcohol, n (%) 5(17.2)
Diabetes mellitus, n (%) 12 (41.3)
Family history, n (%) 4(13.7)

Table 2: Patient satisfaction

Patient satisfaction

Very satisfied (8-10) 27
Satisfied (6-7)

Dissatisfied (4-5)

Very dissatisfied (1-3)
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In our study, bulky bandage (thick and compressive) was
applied to the patients with 30 to 50° flexion contracture in
the MCP joint before surgery, while short arm cast extending
to the fingertip was applied to the patients with >50° flexion
contracture. Both protocols were discontinued on postoperative
Day 5. No additional splint was used in any of the patients. Based
on our experience, we believe that early active and passive joint
exercises and a thorough education for range of motion seem to
be more successful than splint applications.

In the literature, recurrence and complications rates tend to
increase in the long term after surgical treatment of Dupuytren's
contracture. In a study with a median follow-up of 3.45 years,
Hogemann et al. (31) reported a recurrence rate as 10.8% and
complication rate as 13.8%. In another study, Moermans (32)
followed the patients for a median of 2.9 years and reported a
complication rate of 5.6%. In our study, the median follow-up
was 12 months and no recurrence was observed. Maceration in
the wound site was seen in only two patients.

Study Limitations

The small number of patients and the absence of a control
group are the limitations of the study.

In conclusion, partial fasciectomy is a useful treatment
method with low recurrence and complication rates and
high patient satisfaction rates in patients with Dupuytren's
contracture. In addition, our surgical treatment seems to
be a useful guide for long-term outcomes of patients with
Dupuytren's contracture.
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Elli yedi yasinda erkek hasta klinigimize agiz agmada kisithlik sikayetiyle basvurdu. Sol mandibulada kistik tlimoérii meveuttu. Kist icin cerrahi tedavi
planlandi. Ameliyat sirasinda masseter kasi bolgesinde anormal sert dokular dikkatimizi cekti. Oralardan 3 biiylik doku 6rnegdi alindi. Hastanin
patolojik tanisi IgG4 ile iliskili hastalik olarak geldi. Bunun Ulizerine hastaya daha baska bir cerrahi planlanmaksizin oral kortikosteroid baslandi. Hasta
iki yildir kontrol altindadir ve iyidir. Hastanin gereksiz bir hemimandibulektomiye maruz kalmasinin dniine gectigi icin 1gG4 ile iliskili patolojilerin
akilda tutulmasinin cok 6nemli oldugu diistintlerek paylasiimak istendi.

Anahtar Kelimeler: Mandibuler Tiimér, IgG4 ile iliskili Hastalik, Cerrahi Tedavi, Steroid Tedavisi

Abstract

A 57 years old male patient came to our clinic with the complaint of limitation in mouth opening. There was a cystic tumor in his left mandible.
A surgical approach was planned for the cyst. During the operation in the region of the masseter muscle, somewhat abnormally rigid tissues were
observed. Three big tissue samples were taken from there. The histopathological diagnosis of the patient was reported as lgG4-related disease.
There-upon oral corticosteroid was started on the patient without any other surgery. The patient was under control for 2 years and he is fine. It was
wanted to be shared considering that it is very important to keep in mind the pathologies associated with 1gG4, as it prevents the patient from an
unnecessary hemimandibulectomy.

Key Words: Mandibular Tumor, IgG4-Related Disease, Surgical Procedure, Steroid Treatment

pankreatit ile serum IgG4 yiksekligi iliskisi bildirilmistir (3).
Daha sonra safra kanali, gbzyasi bezi, tlikiiriik bezi, tiroid,
retroperiton basta olmak lizere cesitli organlarin etkilenmesi
farkedilmistir (4). Organlara spesifik prevalans calismalari
yetersizdir ancak otoimmiin pankreatit, sialadentit (en sik
submandibular tutulum), dakroadenit ve retroperitoneal fibrosis
en sik gorilenleridir (5).

lgG4 ile iliskili hastalik (IgG4-iH); IgG4 plazma hiicrelerinden
zengin infiltrat iceren, histopatolojik olarak storiform fibrozis
goriinlimiinde, timdr benzeri lezyonlardan olusur. Serum 1gG4
seviyelerinde yiikselmeler ve glukokortikoidlere hizli bir yanit
ile karakterize fibroenflamatuvar bir durumdur (1,2). ik kez
2001 yihinda Japon arastirmacilar tarafindan tip 1 otoimmiin

Yazisma Adresi/Address for Correspondence: Betiil Dumlu

Bursa Uludag Universitesi Tip Fakiiltesi, Bursa, Tiirkiye

Tel.: +90 543 419 37 54 E-posta: btldumlu@gmail.com ORCID ID: orcid.org/0000-0003-3429-453X
Gelis Tarihi/Received: 16.02.2022 Kabul Tarihi/Accepted: 26.07.2022

©Telif Hakki 2022 Ankara Universitesi Tip Fakiiltesi

Ankara Universitesi Tip Fakiiltesi Mecmuasi, Galenos Yayinevi tarafindan yayinlanmistir.
Yayinlanan ttim icerik CC BY-NC-ND lisansi altindadir.

590


https://orcid.org/0000-0002-6802-0409
https://orcid.org/0000-0003-3429-453X
https://orcid.org/0000-0002-2097-7842

Ankara Universitesi Tip Fakiiltesi Mecmuasi 2022;75(4):590-594

Yenidiinya ve ark. Mandibular Kitle ve Kistin Eslik Ettigi IgG4 ile iliskili Hastalik

Elli yedi yasinda erkek hasta klinigimize baska bir sehirden
basvurdu. Anamnezini alinirken agiz agmada kisitlilik sikayetiyle
basvurdugu bir hastanede sol alt ¢enesinde tlimor nedeniyle
hemimandibulektomi &nerildi§i 6grenildi. Hastanin tomografisi
mevcuttu ve sol alt cenede kistik bir tiimor goriiniiyordu. Fizik
muayenede de sol yiiz bolgesi sis goriniimdeydi ve sol g6z
kapaginda pitotik bir gériiniim vardi (Resim 1). Genel durumu
iyiydi. Kendisine hemimandibulektomi gibi bir majér ameliyat
yapmak vyerine once kistin tedavisi icin marsupiyalizasyon
islemi yapilacagi ve gerekli olmasi halinde mandibuladan
da doku ornekleri ahnip patolojiye gonderilecegi acikland.
Hastadan aydinlatilmig onam alindi. Her ihtimale karsi Weber
Ferguson kesisi ile ameliyata baslandi (Resim 2). Kiste yonelik
marsupiyalizasyon islemi tamamlandiktan sonra etrafindaki
dokular degerlendirildiginde o6zellikle masseter ve medial
pterygoid kas bolgelerinde bir kemigi andirir sertlikte dokular
palpe edildi. Hastanin agiz acma sikayetleri dikkate alindiginda
bu rastlantisal bulgunun agiz acma sikayetinin asil sebebi
olduguna karar verildi, ve buralardan hem patolojik tani amacli
hem de tedavi amacl miyotomiler ve miyektomiler yapildi. Kas
bolgesinden cikartilan kemige yakin sertlikteki 3 biiyiik doku
(2x1 em, 1x1 e¢m, 1x2 cm) patolojiye gdderildi. Histopatolojik

Resim 1: Elli yedi yasinda erkek hasta fizik muayenede de sol yiiz bolgesi
sis ve sol goz kapaginda bleferopitotik bir goriinim vardi. Ayrica agiz
acmada kisitlilik sikayeti bulunuyordu ki mandibular kist icin cok da
beklenmedik bir bulgudur

degerlendirme sonucunda IgG4-IH olarak rapor edildi ve
hastaya oral kortikosteroid baslandi. Kortikosteroid tedavisi
metilprednizolon olarak ilk hafta 8 mg tablet, 2. hafta 4 mg
tablet, 3. hafta 2 mg tablet, 4. hafta 1 mg tablet ile idame doz
olarak devam edildi. Hasta 2 yildir kontrol altinda olup agiz
acma sikayetleri bulunmamaktadir ve genel durumu iyidir.

lgG4-iH; hastalarin >%90'inin 50 yasin iizerinde oldugu
bir yetiskin hastaligidir. Kadinlarda daha az gorilir ancak
gorildiigiinde siklikla sialadenit ve dakriyoadenit seklinde
gelisir (6). Yani erkek egemen bir hastalik olarak distinilebilir.
Bu ozelligi kadinlarda daha sik goriilen klasik otoimmiin
hastaliklardan ayirici tanida 6nemli bir yardimcidir. Nadir olmakla
birlikte pediatrik yasta da olgu serileri bildirilmistir. Pediyatrik
olgu serileri yetiskinlerle benzer karekteristik ozellikleri tasir.
Cocuklarda goriildiigiinde dakriyoadenit ve orbita kitlesi ile
prezente olmasi siktir (7). Hastalik hakkinda ortak bir iletisim
saglamak icin, Ekim 2011'de Boston'da 35 uzmanin katilimiyla
uluslararasi  bir sempozyum diizenlenmistir. Japon grubu
tarafindan secilen 1gG4 iliskili hastalik (IgG4 releated disease)
tanimi onaylanmistir (1). Ornegin Mikulicz hastaligi; 1gG4
iliskili dakroadenit ve sialadenit, Kittner hastaligi; 1gG4 iliskili
submandibular bez hastaligi, Riedel tiroidit; 1gG4 iliskili tiroid
hastahigi, Ormond hastaligi; 9G4 iliskili retroperitoneal fibrozis
seklinde yeni adlandirma ile kullaniimaya baslanmistir. 1gG4-iH
icin organ tutulumlarini klinik olarak tanimak ve ayirici tani icin
akilda bulundurmak faydali olacaktir. Pankreas; 1gG4 ile iligkisi ilk
gosterilmisorgan tutulumudur. Tip 1T otoimm{in pankreatit olarak
da bilinir (8). Tip 1 otoimmiin pankreatitin tipik prezentasyonu
60 yas erkekte agrisiz atessiz sarihk olmasidir. Tomografi ile
goriintllendiginde pankreas diffiiz olarak blylmustiir ve sosis
seklinde pankreas olarak adlandirilir. Bu bulgu tedaviye baslamak
icin yeterli goriilmektedir (9). idiyopatik retroperitoneal fibrozis
son 10 yila kadar Ormond hastaligi olarak ifade edilirdi. Hastalar
genelde tam lokalize edilemeyen sirt ve bel agrisi, yan agrisi veya
triner obstriiksiyona bagli abdominal agri ile gelir (5). Periaortik
fibrozise anevrizmal dilatasyon ve diseksiyona kadar ilerleyebilir

Resim 2: Ekspoze edilmis kist/kitle yapisinin intraoperatif gériinimi
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(9,10). Bobrek tutulumu; unilateral veya bilateral psédotimor ile
karakterizedir (9). Tomografide blyiimiis bébrekler ve hipodens
lezyonlar olarak goriiliir (10). Genelde bobrek tutulumu tek basina
g6riilmez ve diger organ tutulumlari da eslik eder (11). Tukuriik
bezi tutulumunda; kitle lezyonu olmasi ile birlikte malignitenin
dislanmasi 6nemlidir (12). Ayrica tiikiiriik bezi tutulumunda
Sjogren Sendromu ile ayiricr tanisini yapmak zordur. Ciinki iki
hastalik da klinik ve laboratuvar olarak benzerdir. 1gG4-iH'de
sikka semptomlar (agiz ve g6z kurulugu) beklenmez veya
Sjogren hastaligina kiyasla hafiftir (8). 1gG4-iH'de lakrimal bez,
parotis bezi ve submandibular bez genelde birlikte tutulumun
farkli kombinasyonlariyla karsimiza ¢ikar (10). Lakrimal bezler
ve tikiirlik bezlerinde genelde bilateral ve simetrik bir sislik
yapar. Yeni isimlendirme 6ncesinde Mikulicz hastahgi olarak
anilirdi (13). Goz yasi bezi tutulumunun yaninda siklikla orbita
ici yumusak doku tutulur. Ekstraokiler kaslar, goz kapagi,
optik sinir ve orbital kemik dahi tutulabilir. Hasta propitozis,
eksoftalmus, periokiilar sislik veya sinir basisi bulgulariyla
gelebilir (10). Bizim hastamizda g6z yasi bezi tutulumuyla
ilgili semptomlari olmasa da sol gozde son zamanlarda gelisen
bleferopitoz bulgusu ortibital tutulum lehine yorumlanmistir.
Bleferopitozun kullanilan kortikosteroide cevap vermis olmasi
tanimizi dogrular niteliktedir. Hastalarin bir kismi rinit, nazal
polip, astim, kronik siniizit gibi alerjik semptomlar icin uzun
stireli 6ykd verir. Orta diizey serum eozinofilisi ve on kata kadar
IgE yiiksekligi goriilmesi siktir (5,11). lgG4-iH; bircok organi es
zamanli veya ardi sira tutabilir (14). Coklu organ tutulumuyla
ilerledigi icin tani konduktan sonra goriintiileme yontemleriyle
diger organ tutulumlarinin eslik edip etmedigi arastiriimasi
tavsiye edilmektedir (9), ancak bizim olgumuzda boyle bir
tarama yapilamadi. Hastanin baska sehirde yasamasi ve ailesine
donme istegi buna engel olmus oldu. Klinik prezentasyonu
indolen yani semptomsuz aylar siiren bir dénemden sonra
ortaya cikar (15). Ates, kilo kaybi, yorgunluk gibi konstitlisyonel
semptomlar gostermeden baslar (9). Kesin tani igin; biyopsi,
patolojik yorumlama, klinik korelasyon gereklidir (Tablo 1) (5).

Ayrica goriintlileme ydntemlerinden de faydalanmak yararli
olacaktir. Tani igin en dnemlisi yer kaplayan ve sislik olusturan
lezyon varliginda bunun yaninda bir veya daha fazla organda
diffiiz veya lokalize sisliklerde 1gG4-iH'den siiphelenmektir
(12). itiraf edilmelidir ki olgumuzda bdyle bir 6n tani giindeme
getirilmemistir. Histopatolojik degerlendirme ve patolojik tani ile
budurumun farkinavarildi. Ancak bundan sonrakigtinlik pratikte

Tablo 1: IgG4-iH kapsamh klinik tani kriterleri (2011)

bu tavsiyeye uyum gosterilmelidir. Serum lgG4 yliksekligi yanisira
eozinofili, serumda IgE yuksekligi, hipergamaglobilinemi ile
hipokomplenmentemi gibi degisiklikler de goriilebilir. Serumda
[gG4 yiiksekligi 6nemli olmasina ragmen baska hastaliklarda
da yiikselebilecegi unutulmamalidir (12). Radyoloji IgG4-iH'yi
kitle etkisi gosteren diger hastaliklardan ayirmada c¢ogunlukla
yetersizdir (15). Yine de tomografi ile organ biiyiimelerini ayirt
edebilir, florodeoksiglukoz - pozitron emisyon tomografi (PET)
ile de enflamasyona bagl tutulum artisi g6rilebilir (13). Bizim
hastamizda PET taramasi yapilamamistir. Elimizde panoramik
mandibula grafisi ve tomografi goriintilemesi (Resim 3)
mevcuttur. Bu filmlerin degerlendirilmesinde mandibula sol
ramusunda kortikal harabiyete yol acmayan ekspansiyonla
beraber kistik yapilar dikkati cekmektedir (Resim 4).

Patolojik tanidaigne biyosisi yeteri kadar verisaglayamayabilir.
Kitlenin cerrahi olarak ¢ikartilip incelenmesi faydali olacaktir (15).
Notrofil infiltrasyonu, nekrozis ve graniilom olusumu varsa baska
tanilara yonelinmelidir (6). Genel histopatolojik bulgulari 1gG4
plazma hiicrelerinden yogun lenfoplasmositik infiltrasyon (Resim
5-8), storiform fibrozis (riizgargiilii seklinde fibrotik patern)
ve obliteratif flebiti icerir. Obliteratif flebit vendz damarlarin
infiltrat ile kismi veya tam tikanmasiyla olusur (11). IgG4-iH'de
patogenez; genetik yatkinligr olan kisilerde lokal otoantijenler,
enfeksiy6z ajanlar ve alerjik maddeler etkisiyle hedef dokuda
sitokin [interleukin (IL)-4, IL-5, IL-13] ve transforming growth

Resim 3: Hastanin 3 boyutlu bilgisayarli tomografisinde sol mandibular
ramus bolgesinde kitle fark ediliyor

1) Klinik muayenede tek veya cok sayida organda karakteristik yaygin/lokalize sislik veya kitleler,

2) Hematolojik incelemede yiiksek serum lgG4 konsantrasyonlari (135 mg/dL),

3) Histopatolojik incelemede:
(1) Belirgin lenfosit ve plazmasit infiltrasyonu ve fibrozis.

(2) 19G4 + plazma hiicrelerinin infiltrasyonu: 1lgG4 +/IgG + hiicrelerinin orani >%40 ve >10 lgG4 + plazma hiicresi/400 kat blyitmede

Kesin tani: 1) + 2) + 3), muhtemel (probable) tani: 1) + 3), Olasi (possible) tani: 1) + 2) olarak belirlenmistir (4)
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factor beta (TFG-P) Uretimi artisi meydana gelir. Bu sekilde T2
baskin immiin reaksiyonu aktive edilir (14). Bilinen otoimmiin
hastaliklardaki bulgularin aksine, bagisiklik sistemini kontrol
altina alan diizenleyici T-hticreleri (Treg; regulatory T-cell) artan
sayida mevcuttur. Treg'ler, fibroblastlar tarafindan kollajen

Resim 4: Panoramik mandibula grafisinde sol mandibula ramusundaki
kortikal diizensizlik ve kistler goriiliiyor

Resim 5: Belirgin fibrotik zeminde lenfoplazmositer iltihabi hiicre
infiltrasyonu (HEX100)

Resim 6: Yogun lenfoplazmositik infiltrasyon (HEX200)

iiretimini uyaran TGF-p salgilarlar. Bu etki, [gG4-iH lezyonlarinda
goriilen karakteristik storiform fibrozu agiklar (9). Bu reaksiyonlar
B hiicresinin sinif degisimi (class switching) ve [gG4 tireten plazma
hiicresinin artisiyla kendini gosterir (14). 9G4 Fc reseptorlerine
affinitesi yoktur ve komplemani etkinlestiremez yani patolojik
ozellik gostermezler. Bu yiizden lgG4-iH'de IgG4 molekiilii
nedensel bir rol oynamaktan ziyade muhtemelen bir Th2
(yardimer T-hiicreleri, T-helper cell) ve Treg bagisiklik tepkisine
bagh olarak fibroinflamatuar sirecin bir belirtecidir. Etkilenen

Resim 7: Lenfosit ve plazma hiicrelerinden zengin iltihabi odakta seyrek
eozinofil l6kosit varligi (HEX400)

Resim 8: Bazi plazma hiicrelerinde IgG4 immiinreaktivitesi (IgG4X400)

Histopatolojik degerlendirme;

Olguya ait biyopsi 6rneklerinin histopatolojik incelemesinde hematoksilen
eozin (HE) boyali preparatlarda yer yer kaba hyalinize goriiniimde izlenen
fibrozis zemininde yogun lenfoplazmositik infiltrasyon izlendi. Kiigiik
lenfositler ve araya karismis plazma hiicreleri yani sira seyrek eozinofil
[6kosit varhgr gorildi. Yapilan imminohistokimyasal boyamada
CD138 ile immiinoreaktivite gosteren plazma hiicrelerinin bazilarinda
1gG4 ile pozitif boyanma saptandi. Her biiyiik blyltme alaninda 1gG4
imminoreaktivitesi gdsteren plazma hiicre sayisinin 10'dan fazla olmasi
IgG4 iliskili hastalik agisindan anlamli bulundu
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dokularda Th2 ve Treg hiicre sayilari artmistir. Ayrica Th2 yanitiyla
uretilen IL-5 ile eozinofil sayisi da artmistir. Hastalarin yarisina
yakininda eozinofil infiltrasyonu goriilmekle birlikte bir kisminda
da alerjik hastaliklar eslik edebilir (11). Serum IgG4 diizeyi
normal olsa dahi ilgili dokuda diffiiz olarak artmis 1gG4 pozitif
plazma hiicre sayisi hastaligin ayirt edici ézelligidir (5). Tedavi;
dokunun cerrahi olarak cikartiimasi, sistemik glukokortikoidler
ve imminosipresiflerdir (10). Organ tutulumu ve semptomlar
oldugunda glukokortikoid tedavisini beklemek uygun olmayabilir
ve dncelikle hastanin cerrahi tedavisi gerekebilir. Bir kere biyopsi
ile histopatolojik olarak hastaligin tanisi konuldugunda sadece
semptom ve bulgularin giderilmesine yonelik palyatif islemler
yapiimali agresif cerrahi islemlerden kaginilmahidir. Ornegin
hastamizda hemimandibulektomi yapilmasi gereksiz bir cerrahi
islemdir ve histopatolojik degerlendirme sayesinde bu hataya
diisiilmemistir. Glukokortikoidlere hizli yanit giiven vericidir
ve eder tedaviye baslamadan once doku drneklemesi yapmak
miimkiin olmadiysa tani koyucudur. Glukokortikoidlere kot
yanit varsa bagka hastaliklarin arastirilmasina yogunlasilabilir
(4). Ashnda glukokortikoidler hastaligin enflamasyon evresinde
yardimer olmaktadir, fibrozis gelistikten sonra belki de cerrahi
tek ¢oziimdiir (9). Her ne kadar literatiirde tedavinin 3 yila kadar
stirdiirlilebilecegi yazilsa da (16) bizim olgumuzda 1 senenin
sonunda hastamizin genel olarak iyi olmasina ilave olarak
oral yolla steroid aldiktan sonra ortaya ¢ikan mide rahatsizhig
nedeniyle hastanin kendisi ilacin kesilmesini glindeme getirdigi
icin  glukokortikoid tedavisi sona erdirildi. Hastaya vyeni
sikayetleri olmasi halinde yeniden baslanabilinecegi soylendi.
Tedavide cevap alinamayan hastalara kullanabilinen bir ilag
da ritiksumabdir. Anti CD-20 etkisiyle B hiicrelerini azaltir ve
serum IgG4 diizeyinde disls ile hastalik aktivitesinde ciddi bir
gerileme sagladigi soylenmektedir (17). Tum bunlarin 6tesinde
hastamizin agiz agma hareketinde bir kisitlilik da mevcuttu ve
bu kistin tedavisi sirasinda Weber Ferguson kesisinin de sagladigi
imkanla mandibula etrafindaki yumusak dokulardaki fibrotik
degisikliklerin  farkina varilmis olundu. Onlarin rezeksiyonu
ile agiz acma hareketleri rahatladigi gibi o doku &rneklerinin
histopatolojik degerlendirilmelerinden kisithhiga neden olan asil
patolojinin teshisi konulmus oldu. Son olarak sunu vurgulamak
gereklidir ki; sol yliz yarisinda sislik sikayetiyle baska bir hastaneye
basvuran ve kendisine c¢enesinde rastlanan kistik tlimor igin
hemimandibulektomi 6nerilen ancak Koronaviriis hastaligi-2019
salgini nedeniyle yapilmadigi icin klinigimize gelen hastada
mandibular kistler basitce tedavi edilirken tamamen tesadiifen
saptanan perimandibular fibrotik yapilardan alinan doku
orneklerinin histopatolojik degerlendirilmesi sonucunda igG4-
IH'nin varligindan haberdar olunmus oldu. Burada rezeke edilen
dokularin bir 6n tani olmamasina ragmen patolojiye gonderilmis
olunmasi semptoma neden olan asil hastahdin farkina
variimasina yaramis oldugu gibi hastanin gereksiz cerrahilere
maruz kalmasini da 6nlenmis olundu.
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Ultrasonography and MR Imaging Findings in a Patient with Tubal
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Tubal Adenofibromlu Bir Olguda Ultrasonografi ve MR Gortnttileme Bulgular
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Abstract

Adenofibroma is an uncommon tumor containing both epithelial and stromal components. In this report, we aimed to present a case of fallopian
tube adenofibroma with an emphasis on imaging findings. On ultrasonography, a spongy semisolid mass, and on T2-weighted MR sequences, a
multilocular hyperintense mass adjacent to normal left ovary were seen. Tiny hyperintense locules were noted in the hypointense fibrous component,
which resembles the "black-sponge" appearance previously described for ovarian adenofibromas. Although there is no current evidence that the
diagnosis of tubal adenofibroma can solely be made by imaging, the presence of “black sponge”-like appearance may support this diagnosis.

Key Words: Fallopian Tubes, Adenofibroma, Ultrasonography, Magnetic Resonance Imaging

Adenofibrom, hem epitelyal hem de stromal bilesenler iceren nadir bir tiimordiir. Bu yazida fallop tiipii kaynakli adenofibrom olgusunun goriintileme
bulgularini sunmayi amagladik. Ultrasonografide siingerimsi semisolid kitle, T2 agirlikli MR sekanslarinda normal sol overe komsu multilokiiler
hiperintens kitle goriildii. Daha dnce over adenofibromlari icin tanimlanan "siyah siinger" gériiniimiine benzeyen hipointens fibroz komponentte
kiictik hiperintens lokiller kaydedildi. Tubal adenofibrom tanisinin yalnizca gériintiileme ile konulabilecegine dair giincel bir kanit bulunmamakla
birlikte, “siyah slinger" benzeri goriinimiin varhgi bu taniyi destekleyebilir.

Anahtar Kelimeler: Fallop Tiipleri, Adenofibrom, Ultrasonografi, Manyetik Rezonans Goriintlileme

Introduction

Adenofibroma is an uncommon benign tumor composed
of an admixture of glandular and stromal tissues. The fallopian
tube adenofibromas are considered to be analogous to those
of the ovary however, they develop much less frequently than
those in the ovary (1-3).

the incidence of tubal adenofibromas is not known. Several
studies revealed that these tumors probably develop much more
frequently than was formerly believed. In a study published
in 2008, the frequency of adenofibromas arising from tubal
fimbriae was found to be higher than expected. However, in
this study most of these adenofibromas, limited to fimbriae,
were smaller than 1 cm and were considered to be incipient.
It was emphasized that they were very likely to be overlooked

Most tubal adenofibromas are discovered as incidental
findings at the time of histological examination for other
gynecological disorders. Since the fallopian tubes are not
routinely completely sampled and examined histologically,

by methods other than histological examination (4). In a more
recent study published in 2020, incidental adenofibromas were
found histologically at a rate of 2.2% in the tubes of patients
who underwent surgery for ovarian tumor (5).
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Large clinically significant tubal adenofibromas are very
uncommon. The tumor is usually a round, solitary mass that has
developed either intraluminally or has attached to the serosal
surface or fimbriated part of the fallopian tube (2).

Our purpose here is to present the ultrasonography (US) and
magnetic resonance imaging (MRI) findings of an adenofibroma
of the distal portion of the fallopian tube. To our knowledge,
MRI features of adenofibroma along with US findings in this
location has not been previously described.

Case Report

A 42-year-old, gravida 5, para 3 woman with clinical symptoms
of menstrual disturbance for 4 months was referred to the MRI
department because of a pelvic mass detected by US. Because
there was a suspicion of intestinal origin of the mass on US
examination, MRI was planned to determine the site of origin and
lesion characterization. She had one cesarean delivery and there
was no significant past history. The serum levels for CA-125, CA-
19-9, and CEA were all within normal limits, as well as blood cell
counts and blood biochemistry. Transabdominal US and HD-flow™
power Doppler US performed on the same day of MRI revealed
a 57x50 mm hypovascular, spongy mobile, and semisolid mass
adjacent to normal left ovary (Figures 1a and b). Its US features
were not found to be typical for a degenerated exophytic myoma.

Pelvic MRl was performed on a 3.0-Tesla scanner with
phased array body coil. It revealed a well-circumscribed
nodular mass with dimensions of 63x59x54 mm (LxTrxAP) in
the left anterolateral side of the uterine corpus and in the
inferior aspect of the left ovary. On T1-weighted MR images,
the mass appeared mostly homogeneous and was isointense
with skeletal muscle. On T2- weighted and short tau inversion
recovery (STIR) images, it was predominantly hyperintense
mass containing linear hypointense bands (Figures 2a and
b). There was a hypointense solid component on its superior
aspect (Figure 2a). On diffusion weighted images, diffusion
restriction was not detected. After IV gadolinium chelate
injection, mild enhancement, more prominent in the upper
solid portion and linear bands of the mass was observed.
The MRI appearance of the lesion suggested a degenerated
leiomyoma. The lesion was considered to be originated from
serosal surface of the uterus or from the broad ligament.

In laparoscopic exploration, the uterus and left ovary
were normal. There was a solid mass of 6 cm in diameter that
involved the distal ampulla, infundibulum and fimbriae of the
left fallopian tube. The left ovary was seen clearly separate from
the lesion. The left ovarian fossa was normal. Right ovary, right
fallopian tube, pouch of Douglas, and the bladder peritoneum
were normal. Preserving the left ovary, a left salpingectomy was
performed and the mass was excised.
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The laparoscopic specimen sent to pathology department
was a cream-colored solid tissue of 9x6x5 cm in size. It was
well circumscribed with the cut surface exhibiting a cream
colored fibrillary and multicystic-spongy appearance. On
microscopic examination, cystic and cleft like glands were lined
by bland tubal epithelium. The stroma was highly fibrotic. No
mitosis or periglandular cuffing was identified (Figure 3a).
Immunohistochemically, the stroma was negative with desmin
(Figure 3b); positive with steroidogenic factor 1. No fibrous
framework was seen with reticulin staining. In the light of this
findings tubal adenofibroma diagnosis was made.

Adenofibroma of the fallopian tube is an uncommon benign
tumor of the female genital tract containing both epithelial
and fibrous stromal components. It locates mostly within the
fimbriated end of the fallopian tubes (1-4). There are evidences

Figure 1a, b: Transabdominal HD-flowTM power Doppler US images of
the adnexal mass showing its close relation to the left ovary (a), and
its hypovascular, spongy and semisolid texture (b). The mass (arrows)
was separate from the uterus, and its US features were not typical for a
degenerated exophytic myoma

LEIA: Left external iliac artery, LEIV: Left external iliac vein, US: Ultrasonography
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that the tumor is an embryologic remnant originating from the
Miillerian duct rather than a proliferating neoplastic process (6).

Tubal adenofibroma may present diagnostic difficulties on
clinical and radiological basis due to its rarity and nonspecific
presentation. Most common symptoms are menstrual
disturbances, pelvic pain and reproductive dysfunction (2,3).

Figure 2a, b: STIR coronal MR image a) shows fibrous component (arrow)
containing multiple, small hyperintense cystic locules. This corresponds
to "black sponge-like appearance”. T2-weighted axial MR image b) shows
well-defined multilocular hyperintense mass in left adnexal region
(arrow). Linear hypointense bands within the lesion representing fibrous
strands are well visualized

STIR: Short tau inversion recovery, MR: Magnetic resonance

On US, tubal adenofibroma may be seen as a complex
structure with reqular wall and fine papillae on its internal
surface. It may attain a considerable size between the uterus
and ovary. On Doppler examination, the tumor is hypovascular
(2). The fallopian tube adenofibroma may be misdiagnosed as
ectopic pregnancy during US if it presents as a cystic tumor
containing a subcentimetric solid mass on its wall (3). The
tumor, however, more frequently mimics malignancy on US and
CT due to its complex cystic and solid appearance (7,8).

A pattern-based approach, combining tumor morphology
and signal patterns on MRI, may allow substantial narrowing
of the differential diagnosis of gynecological masses (9). In
our case, however, both US and MRI did not enable a specific
diagnosis of tubal adenofibroma. Although the surgical specimen
was described as solid spongy mass and the ultrasonographic

Figure 3a, b: Microscopic examination. a) Cystic and cleft glands are
embedded in highly fibrotic stroma. This appearance is responsible for
sponge-like macroscopy (H&E, 40x). b) Stroma is negative with desmin
except internal positive controls such as tunica muscularis of the tuba
uterina (upper left corner). This indicates the neoplasm does not show
any smooth muscle differentiation
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echo texture was semisolid with tiny anechoic cysts, the
hyperintensity of the mass on T2-weighted images mostly
favored the cystic content. Because the lesion was solid in
consistency both macroscopically and microscopically, T2
hyperintensity on MRI was thought to be due to the spongy
structure formed by cystic glands.

There is limited data about the imaging features of tubal
adenofibroma. Therefore, US and MRI characteristics described
for its ovarian counterpart may be helpful to recognize the
tubal form. Ovarian cystadenofibroma may present as a
purely cystic lesion, almost indistinguishable at MRI from
a cystadenoma. However, it more often produces a complex
cystic appearance with solid components and thick septations.
In case series, it is shown that the fibrous components of
ovarian adenofibromas tend to have very low signal intensity
on T2-weighted MR images (10). Takeuchi et al. (11) noted
that the dense fibrous stromal proliferation with scattered
small cystic glandular structures create a "black sponge”-like
appearance on T2-weighted images. The very hyperintense tiny
cysts within the hypointense solid component are found to be
characteristic findings of ovarian cystadenofibromas (11). Jung
et al. (12) presented clues for the MRI differential diagnosis
of ovarian cystadenofibroma and cystadenocarcinofibromas.
Diffuse or partial thickening of the cyst wall with dark-
signal-intensity in multilocular cystic masses are found to
be suggestive findings of ovarian cystadenofibroma. A mild
enhancement in the solid components of the mass can be seen
(12). These previous observations are also mentioned in a more
recent study involving a larger series of patients (13). After
retrospective evaluation of images in our case, we realized that
the tiny hyperintense cystic structures in the solid component
of the lesion which have been described by Takeuchi et al.
(11) for ovarian cystadenofibromas were apparent on both
T2-weighted and STIR images. We also retrospectively noted
that tumor morphology and T2-weighted signal patterns of
mucinous type of ovarian cystadenofibromas presented in
literature were very similar that in our case (14,15).

In conclusion, currently, there is no substantial evidence
that, the diagnosis of tubal adenofibroma can be made by
imaging findings. Normal uterus and ovary separate from the
mass can suggest the tubal origin of the lesion. Although it
may exhibit variable patterns, adenofibroma may be included
in the differential diagnosis list when complex mass containing
cystic components and septa, as well as solid tissue with low T2
signal and minimal enhancement are seen. The presence of a
"black sponge”-like appearance on T2-weighted sequences may
support diagnosis, with a pattern-based approach.
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