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GENEL BILGILER

Sakarya Tip Dergisi, tibbin her dalr ile ilgili olabilecek retrospektif, prospektif veya deneysel arastirma, derleme,
olgu sunumu, editdryal yorum/tartisma, editore mektup, cerrahi teknik, aywrici tani, tibbi kitap degerlendir-
meleri, soru-cevaplar ve tip giindemini belirleyen giincel konulari yayinlayan, ulusal ve uluslararast tiim tibbi
kurum ve personele ulasmay: hedefleyen bilimsel bir dergidir.

Dergi yilda dért say olarak Mart, Haziran, Eyliil ve Aralik aylarinda yaymlanmaktadir. Derginin resmi yayin dili
Tiirkge ve Ingilizcedir. Ingilizce yazim tercih sebebidir.

Dergi ile ilgili her tiirli iglem ve bagvuru www.sakaryamj.com yapilabilir. Gegmis sayilarda yaymlanan galig-
malara bu adresten ulagilabilir.

BIiLIMSEL POLITIKALAR VE ETIK SORUMLULUGU:

Yazilarmn bilimsel sorumlulugu yazarlara aittir. Tim yazarlarin calismaya aktif olarak katilmig olmas: gerekli-
dir. Génderilen yazilarin dergide yaymlanabilmesi icin daha énce bagka bir bilimsel yaymn organinda yaymn-
lanmanus olmast gerekir. Génderilen yaz1 daha énce herhangi bir toplantida sunulmus ise; toplant ad, tarihi
ve diizenlendigi sehir belirtilmelidir. Klinik aragtirmalarm protokoli ilgili kurumun etik komitesi tarafindan
onaylanmis olmalidir. Insanlar iizerinde yapilan tiim galismalarda, “Yéntem ve Geregler” bsliimiinde galisma-
nimn ilgili komite tarafindan onaylandifi veya calismanin Helsinki ilkeler Deklerasyonuna (www.wma. net/e/
policy/b3.htm) uyularak gergeklestirildigine dair bir ciimle yer almalidir. Calismaya dahil edilen tiim insanlarn
bilgilendirilmis onam formunu imzaladig: metin iginde belirtilmelidir.

Lal ler bélii

Galismada “Hayvan” ogesi kull ise yazarlar, inde Guide for the
Care and Use of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda galismala-
rinda hayvan haklarint koruduklarini ve kurumlarinmn etik kurullarindan onay aldiklarint belirtmek zorun-
dadr.

Gereg ve

Degerlendirme Siireci:

Dergiye gonderilen yazilar, ilk olarak dergi standartlar1 agisindan incelenir. Derginin istedigi forma uymayan
yazilar, daha ileri bir incelemeye gerek goriilmeksizin yazarina iade edilir. Tim yazilar énce editor tarafindan
6n degerlendirmeye alinir; daha sonra incelenmesi igin damgma kurulu iiyelerine gonderilir. Tiim yazilarda
editoryel degerlendirme ve diizeltmeye bagvurulur; gerektiginde, yazarlardan bazi sorulart yanitlamas ve eksik-
leri tamamlamas! istenebilir. Degerlendirme sonucu kabul, mingr revizyon, major revizyon, yeniden yazilmas:
gerekli ya da ret karar1 gikabilir. Dergide yaymnlanmasina karar verilen yazi basim siirecine alimr; bu asamada
tiim bilgilerin dogrulugu igin ayrintih kontrol ve denetimden gegirilir; yayin éncesi sekline getirilerek yazarlarin
kontroliine ve onayimna sunulur.

Yayn Hakka:

1976 Copyright Acte gore, yayimlanmak iizere kabul edilen yazilarin her tiirlii yayn hakki dergiyi yayimlayan
kuruma aittir. Yazarlar, www.sakaryamj.com internet adresinden ulagacaklar “Yaymn Haklar1 Devir Formu"nu
doldurup, online olarak makale ile birlikte géndermelidirler.

+ Olgu sunumu/serisi ve derleme disindaki bilimsel galigmalarda etik kurul onay belgesi sisteme yiiklenme-
lidir.

« Veri toplama siireci Aralik 2010 tarihinden énce kabul edil

«  Bilimsel galsmalar, galsmadaki yazarlarm isim ve soy isimleri(caliymaya dahil olan tim yazar isimleri
yazimaly) ile caligma baghgindaki tiim kelimelerin(baglalar harig) sadece ilk harfleri biiyiik harf olacak
sekilde DergiPark sistemine yiiklenmelidir.

+ Yazarlarn aym sayada ilk sim oldukdars yalnizca bir galismalars yaylanacaktur

«  SCL SSCI, SCIE, ESCI veya A&KHCIde indeksl ligmal.
Dergisinde yaynlanmus herhangi bir calismaya atifta bulunan yazarlarin calismalarina dncelik verilecektir.
(Galigma bilgilerinin ve varsa linkinin Editore Sunum Sayfasinda belirtilmesi gerekmektedir.)

«  Yazim dili Ingilizce olan bilimsel ¢aligmalarin veya yazim dili Tiirke olan alismalarmn Ingilizce zetlerinin
yaziminda akademik diizenleme hizmeti veren profesyonel kurum veya kuruluglardan yardim alindigmm
belgelenmesi durumunda bu calismalara 6ncelik verilecektir.

1 hismal ektir.

inda Sakarya Tip

YAZININ HAZIRLANMASI

«  Derleme tiiriindeki bilimsel calismalar igin yazar say1st iigii gegmemelidir.

+ Olgu sunumlar igin yazar sayist altiy1 gegmemelidir.

+ Yazilar cift satir aralikli ve 10 punto olarak, her sayfanmn iki yaninda ve alt ve iist kisminda 2.5 cm bostuk
birakilarak Imalidur. Yaz stili Arial olmahdir.

«  Yazlar Microsoft Word formatinda olmahdur. (tablolar dahil olacak sekilde)

«  Kisaltmalar, 6zette ve ana metinde kelimenin ilk getii yerde parantez icinde verilmeli ve tiim metin bo-
yunca o kisaltma kullanilmalidir. Kiigiik harflerle yapilan kisaltmalara getirilen eklerde kelimenin okunugu
esas almir: cmyi, kgdan, mmiden, kr.un, Biiyiik harflerle yapilan kisaltmalara getirilen eklerde ise kisalt-
‘manin son harfinin okunusu esas alinir: BDT’ye, TDK'den, THY de, TRT'den, TLnin vb. Ancak kisaltmast
biiyiik harflerle yapildig: halde bir kelime gibi okunan kisaltmalara getirilen eklerde kisaltmanin okunugu
esas alunir: ASELSAN'da, BOTA$m, NATOdan, UNESCO'ya vb.

. Editore sunum sayfasi ayr1 bir Word dosyast olarak gonderilmelidir. Editore sunum sayfasinda gonderi-
len caligmanmn Kategorisi, es zamanli olarak bagka bir dergiye gonderilmemis oldugu, daha énce baska bir
dergide yaymlanmamus oldugu, varsa gahgmayt maddi olarak destekleyen kisi ve kuruluglar ile varsa bu
kuruluslarm yazarlarla olan iliskileri belirtilmelidir.

+ Kapak sayfast ayr1 bir Word dosyast olarak gonderilmelidir. Kapak sayfasinda baslik basit ve anlagilir sekilde
olmalidur (Tiirkge ve Ingilizce). Baslik 60 karakterden daha uzun oldugu takdirde Ingilizce ve Tiirkge kisa
bashik da kapak sayfasina eklenmelidir. Tiim yazarlarm ad, soyad: ve unvanlari, cahigtiklart kurumun ad:
ve sehri bu sayfada yer almalidur. Bu sayfaya ayrica “yazigmadan sorumlu” yazarm isim, agik adres, telefon
ve e-posta bilgileri eklenmelidir.

Istatistik Bilgi Notu
«  Kullamlan istatistiksel yontem, orijinal veriye erigebilecek bilgili bir okuyucunun rapor edilen aonuqlan
onaylayabilecegi bir ayrintida belirtilmelidir. Istatistiksel terimler, kisaltmalar ve

gilizce anahtar kelimeler belirtilmelidir.

« Girig (Introduction): Girig blimiiniin son paragrafinda galigmanin amacini bildiren bir ciimle yer alma-
ldr.

+ Gereg ve Yontemler (Materials and Methods): Aragtirmanin tipi, etik hususlar, kullantlan istatistiksel analiz
yontemleri belirtilmelidir.

+  Bulgular (Results)

« Tartigma (Discussion)

+ Kaynaklar (References)

Olgu isi i¢in yazinin b

« Oz (Abstract): Tiirkge ve Ingilizce suetler makelenin bashig ile birlikte verilmelidir. Ozetler tek paragraflik
olmahdur. (100-150 kelime olmalidir.)

«  Anahtar Kelimeler (Keywords): Tiirkge Gzetten sonra Tiirkge anahtar kelimeler, Ingilizce 6zetten sonra In-
gilizce anahtar kelimeler belirtilmelidir.

«  Giris (Introduction)

«  Olgu Sunumu (Case Report)

«  Tartigma (Discussion)

«  Kaynaklar (References)

Derleme i¢in yazinin béliimleri

« Oz (Abstract): Derleme ézetleri kisa ve tek paragraflik olmahdir (ortalama 100-150 kelime; boliimsiiz;
Tiirkge ve ingilizce)

«  Anahtar Kelimeler (Keywords): Tiirkge Gzetten sonra Tiirkge anahtar kelimeler, Ingilizce 6zetten sonra In-
gilizce anahtar kelimeler belirtilmelidir.

«  Giris (Introduction)

«  Konu Ile ilgili Basliklar

« Sonug (Conclusion)

«  Kaynaklar (References)

Anahtar Kelimeler

«  Enaz3en fazla 6 adet, Tiirke ve Ingilizce yazilmalidir.

« Kelimeler birbirlerinden noktah virgil (5) ile ayrilmalidir.

«  ingilizce anahtar kelimeler “Medical Subject Headings (MESH)’e uygun olarak verilmelidir (www.nlm.nih.
gov/mesh/MBrowser.html).

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

Kaynaklar

+  Yazarlar yalnizca dogrudan yararlandiklar: k 1yazlarinda go

+  Kaynaklar yazida gelis sirasma gore yazilmah ve metinde ciimle sonunda noktalama isaretlerinden hemen
sonra “Ust Simge” olarak belirtilmelidir.

+  Gahgmada bulunan yazar sayis: 6 veya daha az ise tiim yazarlar belirtilmeli, 7 veya daha fazla ise ilk 6 isim
yazhp “et al” eklenmelidir.

+  Kaynak yazim igin kullanilan format Index Medicus'ta belirtilen sekilde olmalidir (www.icmje.org).

+  Kaynak listesinde yalnizca yayml ya da
malar yer almalidir.

+  Kaynak sayisinin arastirmalarda 50 ve derlemelerde 100, olgu sunumlarinda da 10 ile smirlandirilmasma
Gzen gosterilmelidir.

+  Kaynaklarmn dizilme sekli ve noktalamalar asagidaki Srneklere uygun olmalidir (Noktalama isaretlerine
liitfen dikkat ediniz):

ilirler.

kabul edilmis veya DOI numarast almis alis-

Makale igin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yil, cilt, say1, sayfa
nosu belirtilmelidir.

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

Kitap igin; Yazar(lar)in soyad(lar)1 ve isim(ler)inin basharf(ler)i, bolim baghs, editoriin(lerin) ismi, kitap ismi,

kagmet baski oldugu, sehir, yaymevi, yil ve sayfalar belirtilmelidir.

Ornek:

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

« Tiirkge kitaplar iin; Gokge O. Peptik ilser. Dilek ON, editér. Mide ve Duedonum. 1. Baski. Ankara: Anit
Matbaasy; 2001. 5:265-276.

« On-line yaymlar igin format; DOI tek kabul edilebilir on-line referanstir.

Selul Resim, Tablo ve Grafikler
Sekil, resim, tablo ve grafiklerin metin i¢inde gectigi yerler ilgili ciimlenin sonunda belirtilmelidir.

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

«  Tablolar her sayfaya bir tablo olmak iizere yazinin gonderildigi dosya iinde olmali ancak yaziya ait gekil,
grafik ve fotograflarin her biri ayr bir imaj dosyas: (jpeg ya da gif) olarak génderilmelidir.

«  Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin altindaki agiklamada belirtilmelidir.

«  Daha 6nce basilmg sekil, resim, tablo ve grafik kullanilms ise yazili izin al hidir ve bu izin agiklama
olarak sekil, resim, tablo ve grafik agiklamasinda belirtilmelidir.

«  Resimler/fotograflar renkli, ayrintilar1 goriilecek derecede kontrast ve net olmahdir.

Gikar iligkisi: Yazarlarin herhangi bir gikar dayalt bir iliskisi varsa bu agiklanmalidr.

Tegekkiir: Bu bilimde yazar olarak ismi gegmeyen ancak tesekkir edilmesi gereken Kisiler veya kurumlar yer
almalidir.

lanmak iizere gonderilen galismalar igin kontrol listesi

Iidir. Kullanilan bilgisayar program, istatistiksel yonteme dair agiklama verilmelidir. Galigma deseni ve
istatistiksel yonteme dair kaynaklar miimkiinse belirtilmelidir.

«  Sonuglarin sunumunda, 6zellikle ortalama ve yiizdelik verirken, ondalikli hanelerin gosteriminde virgiilden
sonra sonra 2 hane kullanilmalidir (112,2 yerine; 112,20 veya 112,21 gibi). P, t, Z degerleri istisnadir ve
virgiilden sonra 3 hane verilmelidir (p<0,05 yerine tam deger p=0,001). Tam say1 disindaki gosterimlerde
virgiilden sonra iki hane, istatistiksel degerlerin (p.t.z,EKi-Kare gibi) virgillden sonra ii¢ hane degerlerin

1 p degerlerinin da p<0,05 veya p>0,05 yerine test istatistigi ile birlikte tam p degerinin
(bu degerin binde birden kiigiik olmas durumunda p<0,001 bigiminde) gosterilmesi gerekmektedir

Yazinin Béliimleri

+ Calismanin gonderildigi metin dosyasmmn icinde sirastyla, Tirkce baghk, Tirke ozet, Tiirkge anahtar
kelimeler, ingilizce baghk, Ingilizce ozet, Ingilizce anahtar kelimeler, aliymanin ana metini, kaynaklar,
her sayfaya bir tablo olmak iizere tablolar ve son sayfada sekillerin (varsa) alt yazilar1 seklinde olmahdir.
Tablolar kaynaklardan sonra, her sayfaya bir tablo olmak iizere alismanin gonderildigi dosya iginde ol-
mali ancak caliymaya ait sekil, grafik ve fotograflarin her biri ayr1 bir imaj dosyas: (jpeg ya da gif) olarak
gonderilmelidir.

Aragtirma Makalesi i¢in yazinin boliimleri

« Oz (Abstract): Tiirke ve Ingilizce 6zetler galiymanin bashg ile birlikte verilmelidir. Ozetler Amag (Objec-
tive), Gereg ve Yontemler (Materials and Methods), Bulgular (Results) ve Sonug (Conclusion) boliimlerine
ayrilmal ve 250 sozciigi gegmemelidir.

«  Anahtar Kelimeler (Keywords): Tiirkge dzetten sonra Tiirkge anahtar kelimeler, ingilizce 6zetten sonra In-

Galigmalar tam olmali ve sunlari kapsamalidur:

«  Sorumlu yazarca imzalanmug “Telif Hakki Formu” (mavi kalemle ve 1slak imzal: olacak sekilde)
«  Etik kurul onaymin PDF veya JPEG formatindaki goriintiisii(Olgu sunumu- serisi ve derleme yazilar: igin
gerekli degildir.)
«  Editore Sunum Sayfast
+  Kapak Sayfast
« Yazinn Bélimleri
« Tiirkge ve Ingilizce baslik
« Oz (Tiirkge ve Ingilizce)
« Anahtar sozciikler (en az 3 ve en fazla 6) (Tiirkge ve Ingilizce)
« Uygun bolimlere ayrilmis ana metin
« Kaynaklar yazida gelis sirasia gore yazilmali ve metinde ciimle sonunda noktalama isaretlerinden he-
men sonra “Ust Simge” olarak belirtilmelidir.
« Dergi yazi kurallarma uygun olarak hazirlanmis kaynaklar listesi
« Biitiin sekil, tablo ve grafikler
+  Gahgmalar, galsmadaki yazarlarin isim ve soy isimleri(caliymaya dahil olan tim yazar isimleri yazilmalr)
ile calisma bashgindaki tiim kelimelerin(baglaglar haric) sadece ilk harfleri bityiik harf olacak sekilde Der-
giPark sistemine yitklenmelidir.

Kontrol listesinde belirtilen kogullar: saglamayan caligmalar igin degerlendirme siireci baglatilamayacaktur.
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Information to Authors

General Information:
Sakarya Medical Journal is a scientific journal that publishes retrospective, prospective or experimental research
articles, review articles, case reports, editorial comment/discussion, letter to the editor, surgical technique, dif-
ferential diagnosis, medical book reviews, questions-answers and also current issues of medical agenda from
all fields of medicine and aims to reach all national/international institutions and individuals. The journal is
published four times in a year and in March, June, September and December. The official languages of the
journal are Turkish and English, but english manuscripts are preferred. Any processes and submissions about
the journal can be made from the website: www.sakaryamj.com. Past issues of the journal are also available at
this website.

Scientific Policies and Ethics Responsibility:
‘The author(s) undertake(s) all scientific responsibility for the manuscript. All the authors must actively partici-
pate in the study. The author(s) guarantee(s) that the manuscript itself or any substantially similar content of the
manuscript has not been published or is being considered for publication e If the manuscript had been
presented in a meeting before; the name, date and the province of the meeting should be noted.

‘The protocol of the clinical investigations must be approved by the appropriate ethical committee of the related
institution. All manuscripts dealing with human subjects must contain, in the Materials and Methods section,
a statement indicating that the study has been approved by the committee or there should be a statement that
the research was performed following the Declaration of Helsinki principles (http://wwuw. wma.net/e/policy/
b3.htm). In research work which includes humans, informed consent must be obtained prior to the study and
this should be stated in the text.

All papers reporting experiments using animals must include a statement in the Material and Methods section
giving assurance that all animals have received humane care in compliance with the Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) and indicating approval by the institutional ethical
review board.

Review Process:

Upon submission, all manuscripts are reviewed to check for requirements requested by the Journal. Manuscripts
that do not comply with these requirements will be sent back to authors without further evaluations. All the
papers are first evaluated by the editor; later the papers are sent to advisory board members. If needed, some
questions can be asked to the authors to answer; or some defaults may have to be corrected by the authors. The
result can be acceptance, minor revision, major revision, rejection in the current form, or rejection. Accepted
manuscripts are forwarded for publication; in this stage, all information and data are checked and controlled
properly; the proof of the article to be published by the journal are forwarded to the writers for proof reading
and corrections.

Copyright Statement:

In accordance with the Copyright Act of 1976, the publisher owns the copyright of all published articles. All
manuscripts submitted must be accompanied by the “Copyright Transfer and Author Declaration Statement
form” that is available in www.sakaryamj.com.

« Bthics committee approval certificate should be uploaded to the system for scientific studies except case
report / series and review articles.

« Studies for which data collection process is completed before December 2010 will not be accepted.

« Scientific studies should be uploaded to the DergiPark system including the names and surnames of the
authors (all author names should be written and only the first letters of all the words (except connectors)
in the title of the study.

« An author can only have one article published in an issue where she/he is the first author.

« Priority will be given to the works of the authors, who refer to any study published in the Sakarya Medical
Journal in their studies published in the journals indexed in SCI, SSCI, SCIE, ESCI or A & HCI, (informa-
tion about the study and the link, if any; should be stated on the Presentation to the Editor Page).

« Priority will be given to studies where it is documented that an assistance has been obtained from profes-
sional institutions or organizations providing academic editing services in the writing of scientific studies in
English, or in English abstracts of Turkish studies.

Manuscript Preparation

+ Author number for review articles should not exceed three.

+ Author number for case report presentations should not exceed six.

+ Articles should be written with double line space in 10 font size and right, left, upper and lower margins
should all be 2.5 cm. Writing style should be Arial.
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Abstract

Objective  In recent years, an increasing number of women diagnosed with malignant or non-malignant diseases have been subjected to cytotoxic chemoradiotherapy. Women who
face the possibility of premature ovarian failure caused by cytotoxic therapy may retain their fertility potential via ovarian tissue cryopreservation. Despite its advantages,
this fertility preservation method for women at risk of losing reproductive function is considered experimental due to 1) a possible decrease in the ovarian follicular pool

as a result of cryopreservation and thawing procedures (although this has been minimised by improved methods), or by ischemic damage occurring in the graft during
ovarian transplantation; and 2) the risk of minimal residual disease for cancer patients which can be defined as reintroducing pre-existing cancer cells in ovarian tissue
before cryopreservation. Although the indications for ovarian cryopreservation now extend beyond cancer, cancer survivors remain as the patient population who most
commonly need this procedure. For these patients, the risk of minimal residual disease is an important challenge for the application of this method. Even though the risk of
reimplanting pre-existing cancer cells through ovarian transplantation is minimal or non-existent for most types of cancer, this risk must be ascertained according to cancer
type and disease stage. Moreover, the efficacy of ovarian tissue transplantation is determined by the degree of success in minimising follicular loss. For this purpose, many

experiments aim to reduce ischemic damage in transplanted ovarian grafts, and to determine the best methods/protocols for human ovarian cryopreservation, comparing

‘slow freezing’ and ‘vitrification’ ( Sakarya Med J 2019, 9(1):1-10)

Keywords ~ Human ovary; cryopreservation; transplantation; fertility preservation; minimal residual disease

0z

Amag  Son yillarda malign veya malign olmayan hastalik teshisi alan artan sayida kadin hasta sitotoksik kemoradyoterapiye maruz kalmistir. Sitotoksik tedavinin neden oldugu erken ovaryan
yetmezlik olasiligina maruz kalan kadmlar, ovaryum dokusunun dondurularak korunmast yoluyla dogurganlik potansiyellerini koruyabilirler. Avantajlarina ragmen, iireme fonksiyonunu
kaybetme riski tasiyan kadinlarda bu fertilite koruma yontemi heniiz deneysel kabul edilmektedir. Bunun en 6nemli iki nedeni; 1) Ovaryan folikiiler havuzda bir azalma durumu: Gelistirilmis
yontemler ile en aza indirilmis olmasina ragmen kriyoprezervasyon ve ¢oziilme prosediirlerinin bir sonucu olarak ve ovaryan transpl d dana gelen iskemik hasar nedeni
ile goriilmektedir. 2) Minimal rezidiiel hastalik riski: Kanser hastalart igin ovaryum dokusunda dondurma oncesi var olan kanser hiicrelerinin ovaryum transplantasyonu yoluyla tekrar
hastaya verilme riski olarak tanimlanabilir. Her ne kadar ovaryan kriyoprezervasyon endikasyonlart kanserin itesine gegse de, kanserden kurtulanlar bu isleme en ¢ok ihtiyag duyan hasta
popiilasyonudur. Bu hastalar i¢in minimal rezidiiel hastalik riski, bu yontemin uygulanmasinda énemli bir skintidir. Onceden var olan kanser hiicrelerinin yeniden yerlestirilme riski cogu
kanser tipinde olmasa ya da minimal olsa da, bu risk kanser tipine ve hastalik evresine gire tespit edilmelidir. Ayrica, ovaryan doku transplantasyonunun etkinligi, ovaryan folikiiler kaybin
azaltilmasindaki bagart orant ile ortaya konabilecektir. Bu amagla ¢ok sayida deney, transplante over graftinda iskemik hasart azaltmaya ve insan over dokusunun kriyoprezervasyonunda

Slow freezing’ ve “itrifikasyon’ yontemlerinin karsilastirilarak en iyi yontem/protokolii belirlemeye calismaktadir. ( Sakarya Tip Dergisi 2019, 9(1):1-10 ).

Anahtar

Kelimel Insan ovaryumu; kriyoprezervasyon; transplantasyon; fertilite koruma; minimal rezidiiel hastalik
elimeler
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Introduction
Surgical, medical, and technological developments in can-
cer therapies have led to improvements in quality of life
and survival rates; however, preservation and maintenance
of fertility are also of great importance. Women of repro-
ductive age are at risk for a wide variety of cancer types,
with breast cancer being the most frequent. Furthermore,
4,000 girls are exposed to chemotherapy (CT) and/or ra-
diotherapy (RT) every year, which may potentially cause
sterility. Over the last few decades, cancer therapy during
childhood and adolescence has greatly improved survival
rates. Whereas the 5-year survival rate has increased from
56% to 64% among adult women, it has increased from

56% to 75% among children.'?

Factors playing a role in the preservation of fertility are
related to age at the time of diagnosis, type, location, and
severity of cancer, and also treatment protocols received
by the patient. Cancer treatment today consists mainly
of conservative surgery, CT, and RT. Using these current
treatment modalities in some cancer types, such as breast
cancer, cure rates have exceeded 90%. However, there are
very few effective clinical methods to preserve female fer-
tility following aggressive CT and RT protocols. The ad-
verse effects of chemotherapeutic agents or radiation on
ovarian function are generally progressive, and mostly
irreversible, leading to permanent amenorrhea and infer-

tility.

Importantly, these group of patients at risk of losing re-
productive function may retain their fertility potential via
ovarian tissue cryopreservation. Despite its advantages,
this fertility preservation method for women is considered
experimental due to 1) a possible decrease in the ovarian
follicular pool as a result of cryopreservation and thaw-
ing procedures (although this has been minimised by
improved methods), or by ischemic damage occurring in
the graft during ovarian transplantation; and 2) the risk of
minimal residual disease for cancer patients which can be

defined as reintroducing pre-existing cancer cells in ovari-

an tissue before cryopreservation.

Although many cancer types do not always metastasise to
the ovary, some cancers, such as leukaemia, may confer
a high risk due to their systemic nature. Neuroblastoma,
breast cancer, and also cancers of gastrointestinal origin
may also carry a risk for micrometastasis to the ovary.
Histological evaluation of multiple ovarian tissue samples
should be performed to minimise this risk before cryopres-
ervation. Moreover, in leukaemia and lymphoma patients,
cancer cells should be screened for tumour markers (i.e. b2
microglobulin, LDH, uric acid), and immunohistochem-
ical or other molecular analysis methods should be per-
formed. In patients who undergo oophorectomy due to a
genetic predisposition towards ovarian cancer due to mu-
tations of tumour suppressor genes such as BRCA-1 and
BRCA-2, implantation of the same tissue confers greater
risk of potential future malignancy. This procedure is also
not recommended in cases of ovarian cancer, because ma-

lignant cells might spread throughout the body again.

Methods For Fertility Preservation
The Ethics Committee of the American Society for Re-
productive Medicine (ASRM) has approved sperm cryo-
preservation in men and assisted reproductive techniques
(ART) in women to achieve embryo cryopreservation.5
Most fertility preservation strategies are still considered to
be at an experimental stage, and do not guarantee full re-
covery of fertility. Current strategies and future treatment

options are shown in Table 1 .2

Cryopreservation and Transplantation
of Ovarian Tissue
In women, cryopreservation of whole/cortical ovarian
tissue before receiving chemo/radiotherapy, and trans-
plantation of thawed ovarian tissue after full recovery is
an effective method for preserving fertility. This method
has advantages for the preservation of both endocrine
function (i.e. regaining ovarian hormonal secretions), and

reproductive function (i.e. preserving the oocyte/follicular
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Table 1. Fertility preservation methods

1. Cryopreservation of embryos

2. Cryopreservation of ovarian tissue of whole ovary for future transplantation

3. Cryopreservation of oocytes for future fertilisation, embryo retrieval, and transfer

maturation

4. Storage of frozen ovarian tissue or primordial follicles isolated from ovarian tissue for in vitro growth and

5. Ovarian transposition before radiotherapy

6. Hormonal prophylaxis with gonadotropin-releasing hormone (GnRH) analogues

7. Pharmacologic prophylaxis with antiapoptotic (sphingosine-1-phosphate) agents

8. Uterine transplantation in patients with uterine agenesis or non-functional uterus

reservoir).

Cryopreservation of ovarian tissue is a particularly prom-
ising method in the preservation of gonadal function dur-
ing the prepubertal period, in that these patients do not
require ovarian stimulation. A partner is not required for
the procedure, and it can be applied without any delay. At
the same time, the cryopreserved ovarian tissue provides a
source of follicles for in vitro maturation (IVM), if neces-
sary. Immature oocytes are smaller than mature ones, and
are also more resistant to freezing and thawing procedures.
Furthermore, during autotransplantation there is no need

for immunosuppressive treatment.

Alkylating agents, such as chlorambucil, cyclophospha-
mide, ifosfamide, mechlorethamine, melphalan, and ion-
ising radiation in particular frequently lead to ovarian
failure. Among paediatric cancers, in particular Hodgkin’s
lymphoma, Wilms tumor, B-cell nonHodgkin lymphoma
(B-NHL), which are treated with RT or alkylating agents,
ovarian cryopreservation can be regarded as a suitable al-

ternative treatment.®”

After accumulating sufficient experience in experimental
ovarian autograft studies in animals, the same technique is
now being applied in humans.®* However, due to technical
and ethical issues [Fig. 1], this treatment is still considered
experimental in humans, although there is a wide range of

indications for ovarian tissue cryopreservation, as shown

in Table 2.

Minimal
Residuel Disease
is a Risk for
Reintroducing
Cancer Cells

Follicular Pool
may Decrease
During
Cryo/Thawing
Procedure due
Autotransplantation of to follicular
Cryopreserved/Thawed loss

Ovarian Tissue

CHALLANGES!!!

Fully Recovery
of Patient is
Mandatory for
Application of
this method

Ischemic
Damage Can
Occur During

Transplantation

Figure 1. Challenges for cryopreservation and transplanta-

tion of ovarian tissue

Ovarian Follicular Pool and Cryopreservation Proce-
dures (Slow Freezing versus Vitrification)
First of all, a possible decrease in the ovarian follicular pool
as a result of cryopreservation and thawing procedures is
the first challenge of autograft applications. In the last dec-
ades, researchers are intensively trying to determine the
best method of human ovarian cryopreservation by com-
paring the two methods, ‘slow freezing’ and ‘vitrification.
Currently, the most common methods for the evaluation
of cryopreserved ovarian tissue in terms of its function-
ality are as follows; investigation of histomorphological
changes, apoptotic gene expressions and immunohisto-
chemical localization of protein markers for proliferation
and apoptosis. However, these end-points do not reflect

true ovarian function. The gold standard for the success of
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Table 2. Indications for ovarian tissue cryopreservation

Cancer in children

Hodgkin’s and non-Hodgkin’s lymphoma

Leukaemia

Ewing’s sarcoma

Wilms’ tumour

Neuroblastoma

Pelvic osteosarcoma

Genital rhabdomyosarcoma

Breast cancer

Infiltrative ductal histological subtype

Infiltrative lobular

Stage I-III

Stage IV

Cervical cancer

Squamous cell carcinoma

Adeno/adenosquamous carcinoma

Autoimmune and haematological diseases

Systemic lupus erythematosus

Behget’s disease

Steroid resistant glomerulonephritis

Inflammatory bowel disease

Pemphigus vulgaris

Rheumatoid arthritis

Progressive systemic sclerosis

Juvenile idiopathic arthritis

Multiple sclerosis

Autoimmune thrombocytopenia

Aplastic anaemia

Sickle cell disease

Benign ovarian disease

Endometriosis

Benign ovarian lesions requiring repeated surgeries

Patients receiving pelvic radiation

Ewing’s sarcoma

Osteosarcoma

Tumours of the spinal cord

Retroperitoneal sarcoma

Rectal cancer

Benign bone tumours

Prophylactic oophorectomy

BRCA-I-positive patients

BRCA-II-positive patients

Hematopoietic stem cell transplantation

Malignant diseases

Genetic, haematological, and autoimmune disorders
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a fertility preservation method is live birth, which can take

several years to achieve.”'

The results of previous studies comparing the two methods
are controversial due to various protocols employed for
cryopreservation. But apparently, slow freezing and vitri-
fication of human ovarian tissue result in similar morpho-
logical integrity, estradiol release, follicular proliferation

and apoptosis rate, in vitro."

Zhou et al. in 2016 showed that vitrification and slow
freezing techniques result in equivalent numbers of intact
primordial follicles.’? Herraiz et al. demonstrated that vit-
rification of bovine ovary using ethylene glycol (EG), di-
methyl sulfoxide (DMSO), sucrose, and synthetic serum
substitute offers higher follicular density, proliferation,
and viability, lower cell death and, could preserve a larger
population of quiescent follicles than slow freezing or oth-

er vitrification protocols."

Moreover, Luyckx et al. have reported that transplanta-
tion of human cryopreserved prepubertal ovarian tissue
to mice demonstrated that a very high number of follicles
survive after transplantation and a large pool of primordi-
al follicles remains dormant. In addition, growing follicles
were observed, proving the responsiveness of prepubertal

ovarian tissue to gonadotropins.**

Actually, the two methods have their own advantages and
disadvantages. Slow freezing, which is known as equilib-
rium freezing, requires low concentration of cryoprotect-
ants which is less toxic, but may be insufficient for avoiding
ice crystal formation within the cells. It is more time con-
suming and requires an expensive programmable freezing
machine, Vitrification is now regarded as a potential al-
ternative to the conventional slow freezing method. This
method is a non-equilibrium ultra-rapid method of cryo-
preservation with extremely fast rates of cooling where by
embryo/ovarian tissue is transitioned from 37°C to -196°C

(in liquid nitrogen) in <1 minute. It has the advantage of

preventing ice crystal formation by a short exposure to
high concentrations of cryoprotectants with low water
content and eliminating the use of expensive equipments.
The main drawback is exposure of the tissue to a high
concentration of cryoprotectants which may have a det-
rimental effect. This can be minimized by allowing a very
short exposure i.e. 30-40 seconds, combining several cryo-
protectants and using a less toxic cryoprotectant. Some of
the commonly used cryoprotectants are DMSO, glycerol,

ethylene glycol, propanediol, and sugars.'

Loss of Follicle due to Post-transplantation Ischemia
The second main challenge for autograft applications is the
post-transplantation ischemia which reduces the lifespan
of a graft, and causes massive loss of follicles in the early
stages after transplantation. In fact, ischemia is much more
detrimental to ovarian tissue than freezing/thawing inju-

ries.'®

Although ovarian tissue is well endowed with angiogen-
ic factors, the process of angiogenesis requires more than
48 h to revascularise a cortical slice; thus, ovarian grafts
are subject to hypoxia, which leads to follicular loss. The
survival rate of primordial follicles after transplantation
ranges from 5% to 50%. Though the ovary becomes revas-
cularised within 48 h after transplantation in rodents, re-
vascularisation may occur more slowly in human ovarian
grafts, as they are inherently more fibrous, with a reduced
follicle density."” In this context, one of the most impor-
tant questions to be resolved for successful ovarian trans-
plantation is how to minimise ischemic injuries before and
during the establishment of angiogenesis in ovarian grafts.
Because ovarian reserve correlates with the number of
follicles in the ovary, the significant follicular loss caused
by ischemia after transplantation can directly affect ovar-
ian reserve and subsequent longevity of ovarian function.
Thus, the degree of success in minimising follicular loss
will determine the efficacy of ovarian tissue transplanta-

tion. In recent years, many experiments have aimed to
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reduce ischemic damage in transplanted ovaries. For in-
stance, Nugent et al. reported that antioxidant treatment
using vitamin E improved the survival of follicles in ovari-

an grafts by reducing ischemic injury."®

In this context, we have an ongoing research project inves-
tigating whether catestatin, a novel proangiogenic agent re-
duces ischemic tissue damage and protects cryopreserved/
thawed ovarian tissue grafts in rats against apoptosis and
follicular loss. Vitrification was used as the cryopreserva-
tion method, and whole ovarian autotransplantation to the
back muscle was performed. Our preliminary data shows
that both freeze/thaw and transplantation cause a signif-
icant loss of follicular pool and that much more primor-
dial and primary follicles degenerate from ischemia and
reperfusion than from freezing/thawing injury (Figure 2;
A-D) (Project number: TSA-2016-1830, Akdeniz Univer-
sity BAP Research Project Commision, Project title: The
investigation of the effects of cryopreservation and auto-
transplantation of rat ovarian tissue on the expression of
angiogenic factors and mast cells and the effect of catesta-

tin application on these values.)

Moreover, recent investigations also suggest that micro-
vascular transplantation of cryopreserved whole ovaries
may allow immediate revascularisation, ensuring better

fertility preservation.

Reimplantation of the Primary Tumour
One of the most important concerns with ovarian tissue
cryopreservation is the possibility of re-seeding a tumour.
Theoretically, ovarian tissue may carry micro-metastases
that could “re-infect” a patient who had been previously

cured of her cancer.

Ovarian transplantation might be particularly risky in
blood-born malignancies, such as leukaemia, in which
cancer cells are already in the blood, and therefore pre-
sumably within the cryopreserved ovarian tissue. Shaw
et al. showed that fresh and cryopreserved ovarian tissue
samples taken from donors with lymphoma transmitted

the cancer into previously healthy graft recipients.'

Ideally, ovarian tissue cryopreservation should be per-
formed in patients with a low risk of cancer metastasis to

ovaries. Most of the malignancies encountered in the re-

Fig 2. (A-D) Histologic illustrations of ovarian tissue from wistar rats (4-6 weeks’ of age)

(A) Control group. Normal ovarian histological appearance
with a large pool of primordial follicles, besides intact pri-
mary and secondary follicles are seen (x100).

(B) Frozen-thawed ovarian tissue. Diminished pool of pri-
mordial follicles, besides degenerated primary and second-
ary follicles are observed (x100).
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(C) Fresh ovarian tissue after grafting. A few intact primor-
dial and growing follicles besides many atrophic follicles
were observed (x100).

productive years do not metastasise to the ovaries. The risk
of ovarian metastasis according to cancer type is shown in
Table 3.

As summarised by Sénmezer and Oktay, the cancers with
high risk of ovarian involvement are leukaemia, Burkitt’s
lymphoma, neuroblastoma, and genital rhabdomyosarco-
ma.”*> Patients with high-risk cancers should not be given
the option of ovarian autotransplantation, or ovarian tis-
sue harvest should be performed after the first round of
CT to ablate any neoplastic cells residing within the ova-
ry?* However, this method of application carries a risk of

diminishing the ovarian reserve with each cycle of CT.

To eliminate reimplantation of the primary tumour, alter-
native techniques, such as IVM of primordial follicles or
ovarian tissue xenografting, can be applied in patients with
a high risk of minimal residual disease.”>** Regardless of
the risk of the cancer involved, a histological assessment
for micrometastases must be made on portions of the
removed ovarian tissue before cryopreservation to avoid

transplanting tissue that contains cancer.?’

Currently, there is no guarantee that ovarian tissue trans-
plantation in a woman in whom the tissue was collected at

the time of active cancer disease can be regarded as 100%

(D) Frozen-thawed and grafted ovarian tissue. Many atroph-
ic follicles and degenerated primary follicles, besides a few
intact primordial follicles are seen. Dystrophic calsification

and necrosis can also be noticed (x100).

disease-free and safe. Confidential and simple methods
to detect whether the ovarian tissue to be transplanted
harbours cancer cells are urgently needed and further re-

search is required.

The most frequently used in vitro methods to detect malig-
nant cell contamination in ovarian tissue that are available
for individual patients include; histology, immunohisto-
chemistry, and detecting molecular markers using reverse
transcription/quantitative polymerase chain reaction (RT/
QPCR). Although each of these methods has its individual
strengths and weaknesses, none of them is perfectly suit-
ed to detect malignant cells. Histology has been validated
for many years, and the use of immunohistochemistry is
also prevalent. However, both methods are relatively in-
sensitive. Immunohistochemistry is also prone to both
false-negative and false-positive results.” Molecular mark-
ers are highly sensitive, but detecting genetic material
from nonviable malignant cells that do not survive may
also occur.” Furthermore, most tumours do not display

any detectable molecular markers.

Importantly, patients should be fully aware that pieces of
tissue used for grafting cannot be fully checked for con-
tamination with residual disease, and that safety cannot

be 100% guaranteed. On the other hand, if residual ma-
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Table 3. The risk of ovarian metastasis.

Low risk Moderate risk High risk
Squgmous cell carcinoma of the Breast cancer Stage IV Leukemia
cervix
. Infiltrative o
Ewing’s sarcoma w lobular Burkitt’s lymphoma
Breast cancer Stage I-1II Colon cancer (including tumors of Neuroblastoma

rectum and appendix)

Infiltrative ductal

the cervix

Adeno/adenosquamous carcinoma of

Genital rhabdomyosarcoma

Wilms’ tumor .
nancies

Upper gastrointestinal system malig-

Non-Hodgkin’s lymphoma

Hodgkin’s lymphoma

Osteogenic sarcoma

Non-genital rhabdomyosarcoma

lignant cells have been localised to ovarian tissue, ovarian
tissue transplantation should obviously not be performed.
Generally, a cancer patient is considered disease-free after
treatment, which may imply that malignant cells are not
completely absent from the patient but only present at sub-
clinical levels. However, the actual number of malignant
cells is unknown. The question is therefore: how many ma-
lignant cells are necessary to cause a relapse? Again, the
answer is unknown in humans for most cancers, but stud-
ies in rats have shown that just a few malignant leukemic

cells are sufficient to cause a relapse **!

The number of malignant cells introduced back into the
patient is dependent on the number of ovarian tissues
transplanted. The number of autotransplanted tissues may
vary from three fragments to more than ten, and this will
clearly impact the number of malignant cells potential-
ly transplanted. However, the number of cells needed to
cause relapse in connection with ovarian tissue transplan-

tation in humans is completely unknown.

Finally, the contributions of cancer stem cells (CSCs) to
cancer progression should also be emphasised here. These
cells, which were first identified in leukaemia, are a pop-
ulation of stem-like cells. They have been reported to
possess the abilities of self-renewal, invasion, metastasis,
and engraftment of distant tissues. The CSC hypothesis at-
tempts to explain tumour cell heterogeneity based on the
existence of stem cell-like cells within solid tumours. In
fact, the elimination of CSCs is challenging for most hu-
man cancer types due to their heightened genetic instabil-
ity and increased drug resistance.* In this context, the de-
tection of CSCs in an ovarian graft is of great importance,

and requires further investigation.

Orthotopic and/or Heterotopic
Transplantation of Ovarian Tissue
The most frequently applied method for cryopreservation
and transplantation of ovarian tissue is reimplantation of
small frozen cortical sections of ovary retrieved from the
patient before initiation of cancer therapy. After treatment

is terminated and remission achieved, those frozen tissue
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specimens are thawed, and subjected to orthotopic and/or
heterotopic autotransplantation.’ In orthotopic transplan-
tation of ovarian tissue, after tissue sections are thawed,
they are placed in their proper anatomical place in the
ipsilateral or contralateral ovary or immediately beneath
this area. Thus, this procedure enables natural fertilisation,
but on the other hand, it requires abdominal surgery and
general anaesthesia. A laparoscopic approach, which is less

invasive, is an alternative to abdominal surgery.

Ovarian stimulation in female patients after orthotopic
autotransplantation of frozen/thawed ovarian cortical tis-

% Donnez et al.

sue has successfully achieved ovulation.
published the first case of successful pregnancy and live
birth in a patient with a previous history of CT and RT for
lymphoma treatment who had undergone autotransplan-
tation with frozen/thawed ovarian tissue.® Meirow et al.
also performed in vitro fertilisation and reported the first
case of live birth following orthotopic autotransplantation
of frozen ovarian tissue in a patient who had developed

premature ovarian failure after CT.

In heterotopic autotransplantation of ovarian tissue, the
graft is implanted in subcutaneous tissue of the forearm or
abdominal wall. The advantage of heterotopic autotrans-
plantation is that the surgery is less invasive. Furthermore,
it does not require general anaesthesia and the surgical
wound heals rapidly. However, it is difficult to monitor
follicular maturation, and there is no chance of spontane-
ous pregnancy. Restoration of ovarian function has been
reported an average of 2 years following implantation of
heterotopic autografts to subcutaneous tissue covering
the brachioradial fascia of the forearm. Researchers have
even percutaneously aspirated oocytes in a patient.9 Since
the first birth in 2004, more than 20 healthy children have
been born worldwide to women who underwent auto-

transplantation of frozen/thawed ovarian cortex.**%’

Conclusions
As techniques improve and clinical indications expand,
ovarian tissue cryopreservation offers the ability to protect
and extend reproductive capacity. Other clinical options
for women and girls who face a high likelihood of dimin-
ished or absent ovarian reserve resulting from obligatory
disease treatments may be limited or non-existent. How-
ever, before cryopreservation of ovarian tissue becomes as
a practice, well-standardised and improved methods are
required for all stages of the procedure, from the freeze/
thaw process to transplantation. The development of strict
evaluation criteria regarding the risk of reintroducing ma-
lignant cells via transplantation of ovarian grafts is also
mandatory. The emerging role of CSCs in ovarian grafts
should also be investigated further in different types of

cancer.

Finally, when seeking patient consent for ovarian tissue
cryopreservation, a thorough discussion must ensue re-
garding the fate of the tissue and the inherent procedural
risks to the health of the patient. Moreover, clinicians must
consider that many patients might not fully recover from
their illness, and may experience a chronic course of the
disease. Therefore, every patient should be carefully as-

sessed individually.
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Anahtar
Kelimeler

Diyabette bozulan glikoz metabolizmas1 dokular iizerinde yikici etkilere sahiptir. Uluslararasi Diyabet Federasyonunun (IDF) verilerine gére 2017 yilinda diinya
genelindeki 425 milyon diyabetli bireyden yaklagik 6.7 milyonu Tiirk toplumunda bulunmaktadir. Diyabetik ayak, yiiksek kan glikozunun sinir ve damar hasari gibi yikict
etkileri sonucunda ortaya ¢ikan alt ekstremitelerde goriilen minér bir travmayi takiben geligen iilser, enfeksiyon ve derin doku hasaridir. Diyabetik ayak diinya genelinde
her 20 saniyede bir ayak kaybina neden olmaktadir. Ayak yaralar1 diyabetik popiilasyonda %80 oraninda majér amputasyonla sonuglanabilen durumlardir. Yara bakimi
tiim cerrahi hastalarinda oldugu gibi diyabetik amputasyon gegiren bireylerde de enfeksiyon ve yeniden amputasyonlar1 6nlemek agisindan 6nemlidir. Diyabete bagl:
bozulan yara iyilesmesi amputasyon sonras siiregte de bireyi etkilemektedir. Steril teknikle yapilacak pansuman, negatif basingli yara tedavisi gibi uygulamalar iyilesmeyi
destekleyerek yara iyilesme siirecini hizlandirabilecek yontemlerdir. Bu makale diyabetik hastalarda amputasyon sonrasi yara iyilesme siireci ve yara bakimi konusunda
farkindalik yaratmak amaciyla yazilmgtir. ( Sakarya Tip Dergisi 2019, 9(1):11-15)

Amputasyon; diyabetik ayak; yara iyilesmesi

Abstract

Keywords

The impaired glucose metabolism in diabetes has destructive effects on tissues. According to the International Diabetes Federation (IDF) data in 2017, approximately 6.7 million out of 425 mil-
lion diabetic patients worldwide are in the Turkish population. Diabetic foot is a ulcer, infection and deep tissue damage following minor trauma in lower extremities resulting from destructive
effects of high blood glucose, nerve and vascular damage. Diabetic foot causes loss of foot every 20 seconds through out the world. Foot wounds are those that can result in 80% of the major
amputation in the diabetic population.As with all surgical patients, wound care is important to prevent infection and putations in individuals with diabetic amputation. Worsening
wound healing due to diabetes affects the individual in the post-amputation period.Applications such as dressing with sterile technique, negative pressure wound treatment, injection of growth
factors to the wound site, hyperbaric oxygen therapy are methods that can accelerate the wound healing process by supporting healing. This article was written to raise awareness about the
factors affecting wound healing processes in amputations with diabetic patients. ( Sakarya Med J 2019, 9(1):11-15 ).

Amputation; diabetic foot; wound healing
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GIRiS
Diyabetes mellitus, pankreastaki beta hiicrelerinden insii-
lin hormunu iiretiminde ya da dokulardaki insiilin kulla-
niminda bir bozukluktan kaynaklanan karbonhidrat, yag
ve protein metabolizmalarindaki degisikliklerle karakteri-
ze, kronik bir hastaliktir.! Uluslararasi Diyabet Federasyo-
nuwnun (IDF) verilerine gore 2017 yilinda diinya genelinde
425 milyon diyabetli birey bulunmakla birlikte bu sayinin
2045 yilinda 629 milyona ulasacagi tahmin edilmektedir.
Yine ayni verilerde Tirk toplumunda diyabet goériilme
siklig1 %12.8 ve diyabetli insan sayis1 yaklasik 6.7 milyon
olarak belirtilmistir. Diyabete bagli kiiresel saglik harca-
masinin ise 2017 yilinda 727 milyar dolar oldugu belir-
lenmistir.* Bakim maliyeti bu kadar yiiksek olan diyabette
ayak yaralar1 yaygin goriilen bir komplikasyon olup diin-

yada her 20 saniyede bir ayak kaybina neden olmaktadir.?

Diyabetik Ayak Yaralar1
Diyabetik ayak genellikle noropatik, iskemik ve néro-iske-
mik olarak siniflandirilmaktadir. N6ropatik ayak, diyabe-
tik néropatinin motor, duyusal ve otonomik bilesenlerinin
bir sonucudur. Motor néropatide, ayagin intrinsik kaslari-
nin ilerleyici atrofisine bagli ayak deformiteleri ortaya ¢ik-
maktadir. Duyusal néropatide agr1 algis1 bozuldugu i¢in
ayak travmalara ve yara olusumuna kars1 korunmasiz kal-
maktadir. Otonomik noropatide cilt kuru ve ¢atlak bir hal
aldig1 i¢in diyabetik ayak yaralarinin olusumu risk fakto-
riidiir. Iskemik ayak hizl ve ilerleyici bir durumdur ve alt
ekstremitelerde ayak enfeksiyonu riskini arttirmaktadir.*
Noro-iskemik ayakta ise hem noéropatik hem de iskemik

olaylar birlikte gériilmektedir.

Diyabetik Ayak Yaralar1 ve Amputasyon
Diyabetik ayak, periferik noropatiye bagl sinir hasar1 ve
periferik damarlardaki ateroskleroz gibi nedenlerle alt
ekstremitelerde goriilen mindr bir travmaya bagli gelisen
iilser, enfeksiyon ve derin doku hasaridir.> Diyabetik ayak
yaralarindan %60 oraninda noéropati sorumludur.” Di-
yabetik ayak goriilme siklig1 erkeklerde ve Tip 2 diyabet
hastalarinda daha fazladir.® Diyabetik hastalardaki noro-

pati, iskemi ve immiinsiipresyon gibi nedenler direngli
enfeksiyonlarin geligmesine neden olmaktadir. Bu enfeksi-
yonlarin kemige kadar ilerlemesi siklikla amputasyona ve
hatta 6liime neden olabilmektedir.”!® Amputasyonlar i¢in
tanimlanan en yaygin endikasyonlar gangren, enfeksiyon
ve iyilesmeyen yaralardir."" Ulkemizde yapilan amputas-
yon sayist Saglik Bakanlig1 verilerine gore yilda yaklasik
12000 civarindadir.”? Travmatik nedenler disindaki am-
putasyonlarin %50%si diyabete bagli olarak ger¢eklesmek-
tedir.® Diyabetik amputasyonlarin %45-85’i 6nlenebilir
nedenlerden kaynaklanmaktadir.'*'* Noropati, enfeksiyon
ve iskeminin iyi yonetilememesinden kaynaklanan ayak
yaralar1 diyabetik popiilasyonda %80 oraninda major am-

putasyonla sonuglanabilen durumlardir.”®

Diyabette Yara Iyilesmesi
Yara iyilesmesi birbiriyle iliskili hemostaz, inflamasyon,
epitel doku olusumu ve olusan dokunun yeniden sekil-
lenmesi gibi birgok olayin bir arada gerceklestigi bir sii-
re¢ oldugu i¢in, bu siirecte meydana gelecek degisiklikler
yaranin kroniklesmesine ve iyilesmenin gecikmesine yol
acabilmektedir.”* Normal yara iyilesmesinde enflamatuar
hiicrelerin yara yatagina go¢iiyle uyarilan biytime faktor-
lerinin etkisiyle meydana gelen endotel hiicre proliferas-
yonu, anjiogenezis, kollajen sentezi gibi olaylar diyabette
degisiklige ugradig icin yara iyilesmesini geciktirebilmek-

tedir.'”

Diyabetik hastalarda gelisen mikrovaskiiler (néropati, re-
tinopati, nefropati) ve makrovaskiiler (koroner arter has-
talig1, perifer arter hastaligi, serebrovaskiiler hastaliklar)
komplikasyonlarin temelinde yatan neden hiperglisemi-
dir."® Hiperglisemi diyabetik hastalarda l6kosit fonksiyo-
nunu bozarak notrofil ve makrofajlarin yaraya yetersiz
gociine neden olmaktadir. Bu tiir hiicresel degisiklikler di-
yabetik bireyleri yara enfeksiyonu riskine yatkin hale geti-
rebilmektedir."? Ayrica hastalarin bozulan glikoz metabo-
lizmalar1 normal kosullarda hipoksi durumunda hiicreleri
uyaran, diisitk oksijen basincina kars: doku ve hiicrelerin

adaptasyonunu saglayan, hiicre ¢ogalmasi, anjiogenezis
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gibi islevlere sahip olan hipoksiyle indiiklenen faktor-1
(HIE-1) proteininin fonksiyonunu bozarak tiim iyilesme
stireglerini etkileyen bir yalanct hipoksiye neden olmak-
tadir.*"” Bunun yani sira hiperglisemi kollajen sentezini de
bozarak yaranin kapanmasini geciktirebilmektedir.'® Tiim

bu sebepler diyabette yara iyilesmesini etkilemektedir.

Diyabetik Amputasyon Sonrasi
Yara Iyilesmesinde Bakim
Amputasyon siireci bireyi ve ailesini etkileyen kompleks
bir siiregtir. Bu siirecte bireye verilecek olan bakim, hem
bireyin cerrahi isleme bagli olusan yara bakim stirecini
hem de agr1 yonetimi, postoperatif komplikasyonlarin ta-
kibi ve 6nlenmesi, egitim, hasta gtivenligi, mobilizasyon,
beslenme ve rehabilitasyon gibi hasta gereksinimlerinden

dogan ¢ok yonlii bir stireci kapsamalidir.

Yara bakimi tiim cerrahi hastalarinda oldugu gibi diyabetik
amputasyon gegiren bireylerde de enfeksiyon ve yeniden
amputasyonlar: 6nlemek agisindan son derece 6nemlidir.
Diyabete bagli bozulan yara iyilesme stireci amputasyon
sonrasinda da bireyi etkilemektedir. Amputasyon gidugi
yiitksek kan glukozu, yetersiz kan dolagimi ve zayiflamis
bagisiklik sistemi gibi nedenlerle siklikla enfekte olmakta-
dir.® Yara alaninin kanlanmasi ve oksijenlenmesinin des-
teklenmesi, yaranin enfeksiyon ve travmalardan korunma-

s1iyilesme stirecinde 6nemlidir.”!

Yara iyilesmesinde hiicrelere gereksinim duydugu enerji-
yi saglamak icin beslenme de bir diger 6nemli faktordiir.
Karbonhidrat, yag, protein, vitamin ve minerallerin den-
geli alimi hiicre yenilenmesi ve doku onarimini saglarken,
besin eksiklikleri yara iyilesmesinde gecikmeye neden
olarak yaranin kapanmasinda gecikme ve enfeksiyona
neden olabilir. Yara iyilesmesinde; enerji kaynag: olarak
karbonhidratlara, hiicre membraninin yenilenmesi igin
yaglara, dokunun direncini saglayacak kollajenin yapimi
ve immiin sistemi giiglendirmek i¢in protein, vitamin ve
minerallere ihtiya¢ duyulmaktadir.?** Armstrong ve ar-

kadaglarinin yaptig1 randomize kontrolléi bir ¢alismada,

diyabetik ayak {ilserinde yara iyilesmesine protein deste-
ginin etkisini incelemigler ve 270 hastaya 16 hafta boyunca
verilen protein destek iceceginin yara iyilesmesinde hiz-
lanma sagladigini saptanmiglardir.?* Diyabetik ayak tlseri
olan 57 hastayla yapilmis bir bagska randomize kontrollii
caligmada magnezyum ve E vitamini desteginin tlser bii-

yikliigii tizerinde olumlu etkisi oldugu bulunmustur.”

Amputasyon sonrasi siire¢te yara yeri; kanama, enfeksi-
yon, 6dem ve travma agisindan gozlenmelidir. Vital bul-
gular ameliyat sonrasi donemde kanama ve enfeksiyon
bulgular1 agisindan degerlendirilmeli, nérovaskiiler deger-
lendirme (duyu, 6dem, agri, nabiz, hareket, cilt rengi ve
1s1s1) kalan ekstremite (giiditk) dolasimini saglamak icin

yakindan takip edilmelidir.

Ameliyat sonrasi siiregte aseptik kosullara uygun gercek-
lestirilen pansuman teknikleri, negatif basingh yara ka-
patma tedavisi gibi tedaviler iyilesmeyi destekleyerek yara
iyilesme siirecini hizlandirir. Boylece giidigiin proteze ha-
zirlanmasi kolaylastirilmig olur. Steril tekniklere uyularak
gerceklestirilen giidiitk bakimi hizli iyilesmeye ve giidigtin
fonksiyonlarini daha kisa siirede kazanmasina yardimci
olmaktadir. Diz alt1 seviyeden ampute edilen 20 hastanin
dahil edildigi, amputasyon giidiigiinde 6dem kontroliiniin
saglanmasinda elastik bandaj uygulamasi ile bandajlamaya
ek olarak masaj ve giidiigiin elevasyona alindig1 kompleks
bosaltic1 terapi (KBT) yonteminin karsilagtirildigt bir ¢a-
lismada KBT uygulanan hastalarda kalic1 proteze gecisin

daha kisa siirede gergeklestigi saptanmigtir.?®

Negatif basin¢li yara tedavisi (NBYT) yaradaki boslugu
dolduran 6zel bir siinger ve bir aspiratér yardimiyla ara-
likli ya da devamli olarak yaradaki fazla eksuday1 uzaklas-
tiran ve yaranin hizla iyilesmesini saglayan bir yontemdir.
Yapilan ¢aligmalarda diyabetik hastalarda amputasyon
sonrasi yara iyilesmesinde kullanilan NBY T nin standart
nemli pansumana oranla daha hizli iyilesmeye katk: sagla-
dig1 ve birok klinisyen tarafindan standart nemli pansu-

mana gore tercih edildigi gorilmustiir.”’*
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Kronik yaralarda NBYT tedavisinin etkinligini 6l¢en bir
calismada diyabetik ayak nedeniyle amputasyon yapilan 2
hastada NBYT sonrasi enfeksiyon bulgularinin geriledigi
ve yaralarin kapandigi gorilmustir.® Diyabetik ayak iil-
seri nedeniyle kismi ayak amputasyonu yapilan 65 hastada
yapilan NBYT ile klasik nemli pansumanin karsilastiril-
dig1 retrospektif bir ¢caliymada NBYT ile yara bakiminda
%90’a varan graniilasyon dokusuyla daha bagarili sonugla-
rin elde edildigi gortlmiistiir.” Bir diger calismada diyabe-
tik ayak yarasi olan 40 hastanin yarisina NBYT ve debrid-
man, yarisina ise pansuman ve debridman uygulanmigtur.
NBYT uygulanan hastalarin yaralarinin daha kisa stirede
iyilestigi ve amputasyon oranlarinin daha az oldugu goriil-

mistiir.*

Diyabetik yaralarin tedavisinde aktif yara kapama teknigi
olarak, negatif basingli yara kapatma tedavisinin yani sira,
hiperbarik oksijen tedavisi, ¢esitli debridman tedavileri
(Maggot tedavisi, enzimatik debridman), yaraya biiyiime
faktorlerinin enjeksiyonu ve greft uygulama gibi cesitli te-

daviler de kullanilmaktadir.®

Hiperbarik oksijen tedavisi, yaraya 1.5 ila 3 atmosfer ba-
sincinda 1-2 saate kadar degisen siirelerde %100 oksijen
verilmesi esasina dayanan tedavi seklidir. Etki mekaniz-
masi tam olarak anlagilamasa da ilk teoriler dokudaki arte-
riyel oksijen basinci artisini saglayarak vazokonstriksiyona
neden oldugu yoéniindedir. Boylece vendz sistemde sivi
emilimi artar ve 6dem azalir. Bu durum yara boélgesinde
dokunun perfiizyonunu artirarak yara iyilesmesini kolay-
lagtirir.** Hiperbarik oksijen tedavisinin ayrica diyabette
bozulan anjiogenezisi artirarak iyilesmeye yardimci ol-
dugu distintilmektedir. Enfekte diyabetik ayak nedeniyle
antibiyotik tedavisine ek olarak hiperbarik oksijen tedavisi
alan 30 hastayla yapilan bir ¢alismada hastalarin 19 unda
klinik iyilesme goriiliirken, 11 hastada etkin tedavi sagla-
namadigi belirlenmistir.® Diyabetik ayak yarasi olan ve hi-
perbarik oksijen tedavisi uygulanan 48 hastanin tedavi 6n-
cesi ve sonrasi yara iyilesmesinde Insiiline Benzer Bilyiime

Faktorii-1 (IGF-1) seviyelerindeki degisimin incelendigi

bir ¢aliymada, 40 hastada tam iyilesme saglandig1 ve iyi-
lesen grupta biiylime faktorlerinin anlaml sekilde yiiksek

bulundugu gortlmiistiir.*

Maggot tedavisi, laboratuvar kosullarinda steril olarak
cogaltilan Lucilia sericata tiirii sinegin larvalarinin yara
tedavisinde kullanilmasidir. Maggot tedavisi yara iyiles-
mesine 3 yolla etki eder. ilk olarak larvalar yara yiizeyin-
deki nekrotik ve enfekte olmus dokuyu sindirerek meka-
nik debridman saglarlar. Ikincisi salgiladiklar1 sindirim
enzimleri sayesinde enzimatik debridman yaparak yaray1
mikroorganizmalardan korurlar. Son olarak larvalarin
yara yiizeyindeki hareketleri mekanik uyari olusturarak
inflamatuar hiicrelerin yara yerine gé¢tinii arttirarak yara
iyilesmesine katkida bulunur. Diyabetik ayak yarasi olan
23 hasta tizerinde yapilan bir ¢aliymada maggot tedavisi-
nin iyilesme tizerinde olumlu sonuglar olusturdugu goriil-

mistir.”

SONUC

Diyabette yara iyilesmesi birgok faktore bagli olarak gecik-
mektedir. Bu durum cerrahi bir girisim olan amputasyon
stirecinde de iyilesmenin gecikmesine, bireyde cesitli yara
komplikasyonlarinin gelismesine yol agmaktadir. Bu du-
rum, ameliyat sonrasi siirecte giidiigiin proteze hazirlan-
masini geciktirerek bireyin daha uzun siire hastanede yat-
masina ve tekrarli amputasyonlara neden olabilmektedir.

Ameliyat sonrasi siirecte uygun yara bakim teknikleri-
ni kullanarak planli bir bakim yapilmasi bireyin iyilesme
stirecini ve yasam kalitesini etkilemektedir. Bunun i¢in
diyabetik bireylerde amputasyon sonrasi yara bakim tek-
nikleriyle ilgili daha ¢ok ¢aligma yapilmasina ve bu konuda

literatiir olusturulmasina gerek duyulmaktadir.

Bu makale 13.Ulusal Yara Kongresine poster bildiri olarak

sunulmustur.
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Ama¢  Bu ¢aligmada yenidogan yogun bakim kliniginde izlenen preterm infantlarda tedavileri sirasinda ortaya gikan ve taburcu sirasinda devam eden kritik olmayan hasarlari ve

risk faktorlerini degerlendirmek amaglanmugtir. ( Sakarya Tip Dergisi 2019, 9(1):16-21 )

Geregve  Necmettin Erbakan Universitesi Meram Tip Fakiiltesi yenidogan yogun bakim iinitesinde 2011 ile 2017 yillar1 arasinda tedavi edilen preterm bebeklerin tedaviye baglt

Yontemler  oldugu diisiiniilen deformiteleri ve risk faktorleri retrospektif olarak kaydedildi.

Bulgular ~ Calismada 1040 preterm infant retrospektif olarak degerlendirildi. En sik goriilen deformite kafatas sekil bozuklugu idi (%14.4). Nazal Siirekli Pozitif Havayolu Basinci

(nCPAP)’a bagh nazal deformasyon (%13.8) ikinci siklikta gozlendi. En sik risk faktorii siirekli sabit pozisyon ve nCPAP uygulamasi idi.

Sonug  Preterm infantlarin yasam sanslar1 arttik¢a deformasyona neden olabilecek enstiirmanlarla karsilasmalar1 da artmaktadir. Baglangigta bebeklerinin yagadiginin sevincinde
olan ebeveynler bu problemleri sorun etmese de bu infantlar biylidiigiinde onlarda psikolojik sorunlara neden olabilecegi unutulmamali ve bu deformasyon olusumunu

onleyebilmek igin gerekli 6zen gosterilmelidir.

Anahtar  prematiire; morfolojik deformite; taburcu bebek
Kelimeler

Abstract

Materials and

Objective  To evaluate the non-critical damages that occurred during the discharge of the patients in preterm infants in the neonatal intensive care unit and their risk factors
( Sakarya Med J 2019, 9(1):16-21 ).

Method
%S Medical Faculty between 2011 and 2017,

We retrospectively evaluated treatment related deformities and risk factors of preterm infants who were treated in the neonatal intensive care unit at Necmettin Erbakan University Meram

Results A total of 1040 preterm infants were evaluated retrospectively. The most common deformity was skull deformity (14.4%). Nasal deformation (13.8%) due to nasal continuous positive airway

pressure (nCPAP) was the second most common. The most common risk factor was continuous fixed position and nCPAP application.

Conclusion  As the survival chances of the preterm infants increase, their encounter with the instruments that may cause deformation increases. Although parents who are initially delighted by their babies
living do not mind these problems, it should be kept in mind that these infants may cause psychological problems when they grow up, and care should be taken to prevent this deformation.
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GIRiS
Son yillarda diinyada perinatal ve neonatal bakimda ar-
tan tecriibe ve teknolojik gelismelerle birlikte prematiire
bebeklerin solunum sikintis1 sendromu, intraventrikiiler
kanama ve enfeksiyonlar gibi ¢cok kritik komplikasyonlar:
azalmis ve ¢ok kiictik preterm bebeklerin yasam sanslar1
artmigtir. Bu durumun erken ve ge¢ dénemde yasamu teh-
dit etmeyen ve yenidogan yogun bakim uygulamalarinin
olumsuz sonuglarina bagli bazi morbiditelere neden ol-
dugu gorilmustiir.! Ortaya ¢ikan bu bozukluklarin ¢ogu
zamanla diizelirken bazilar1 ise fonksiyonel ve estetistik
bakimdan sorunlara neden olmakta ve hatta rekonstriiktif
tedavilere gereksinim gostermektedir. Preterm infantlarin
kritik sorunlarinin taburculuk sirasinda ve sonrasinda de-
gerlendirildigi pek ¢ok ¢aligma var. Literatiirde invaziv ve
noninvaziv girisimler sirasinda nazal yaralanma, palatal
hasar, dermal kalsinozis gibi komplikasyonlarin tek bagi-
na degerlendirildigi caligmalar da bulunmaktadir."* Ancak
bildigimiz kadariyla preterm bebeklerin kritik olmayan ne
tiir sorunlarla taburcu edildigi tizerine bir ¢aligma bulun-
mamaktadir. Biz bu ¢aligmamizda yenidogan yogun ba-
kim kliniginde izlenen preterm infantlarda tedavileri sira-
sinda ortaya ¢ikan hasarlar ve risk faktorlerini retrospektif

olarak degerlendirdik.

GEREC ve YONTEM
Ocak 2011-Aralik 2017 tarihleri arasinda Necmettin Er-
bakan Universitesi Meram Tip Fakiiltesi Ugiincii Basamak
Yenidogan Yogun Bakim Unitesinde izlenen hastalar1 kap-
sayan tanimlayici ¢alismada hastalarin verileri hastane
kayitlarindan retrospektif degerlendirildi. Caligmaya 32
haftadan kiigtik tigiinct diizey yogun bakim gerektiren ve
yasayan tiim infantlar alindi. Konjenital anomaliye baglh
dismorfik ozellikleri olan, tedavisi devam ederken olen
ve cerrahi gerektiren hastalar ¢alismaya dahil edilmedi.
Hastalarin gebelik haftasi, dogum agirligi, fizik muaye-
ne bulgular kaydedildi. Tiim hastalarin hastanede yattig:
stire boyunca aldig1 tedaviler ( intravendz kalsiyum infiiz-
yonu, total paranteral nutrisyon), invaziv ve noninvaziv

girisimler (torax tiipil, eksternal ventrikiiler drenaj sistemi

(EVDS), periton diyalizi, endotrakeal tiip uygulamasi, nC-
PAP, orogastrik (OG) veya nazogastrik (NG) feeding) ve
uygulama siireleri kaydedildi. Hastalarin taburculugu si-
rasinda yapilan fizik muayenelerinde gozlenen farkliliklar
kaydedildi. Caligma i¢cin Necmettin Erbakan Universitesi

Meram Tip Fakiiltesi etik kurulundan onay alind1.

Veri kullanimu ve istatistik analizi SPSS 20 (SPSS Inc., Chi-
cago, IL, ABD) kullanilarak yapildi. Tanimlayicr istatistik-
ler kesikli saysal degiskenler i¢in ortalama + standart sap-
ma (SS) bigiminde gosterilirken kategorik ve siralanabilir

degiskenler olgu sayis1 ve (%) seklinde ifade edildi.

BULGULAR

Calismada 1040 preterm infant retrospektif olarak deger-
lendirildi. 32 hasta konjenital anomaliye bagl dismorfik
gortiiniim, 6 hasta taburculuk sirasinda ayrintili fizik mu-
ayene bulgularinin olmamasi nedeniyle ¢alismaya dahil
edilmedi. Hastalarin ortalama gebelik haftas1 29.36 + 2.37,
ortalama dogum agirligi 1248.16 + 389.4 gr, ortalama has-
tanede yatis stiresi 70 + 13 giin idi. Mekanik ventilator
(MV); 200/1002 (%19.9), nCPAP; 600/1002 (%59.9), pno-
motoraks nedeni ile torax tiipii; 68/1002 (%6.8), periton
diyalizi; 24/1002 (%2.4) hastaya uyguland1. Posthemorajik
hidrosefali nedeni ile eksternal ventrikiiler drenaj sistemi
veya rezervuar takilan hasta sayis1 16/1002 (%1.6), solu-
num problemi nedeni ile trakeostomi agilan hasta sayisi
5/1002 (%0.5), enteral beslenmeyi bagsaramadig1 i¢in OG
sonda ile taburcu edilen hasta sayis1 40/1002 (%3.99) idi
(Tablo 1).

Taburcu sirasinda yapilan fizik muayenede saptanan de-
formiteler ve risk faktorleri Tablo 2'de gosterildi. Hasta-
larin %14.4 (144/1002)tinde kafatas1 seklinde deformite,
%3 (30/1002)’tinde tek tarafli kulak deformitesi, %1.3
(13/1002)’tinde tst dudak ve yumugsak damakta oluklan-
ma (endotrakeal tiip ve/veya OG sondaya bagl) gézlendi.
nCPAP ihtiyac1 olan hastalarin %13.8 (83/600)’inde nC-
PAP bagl nazal septumun 6n kisminda deformite tespit

edildi. Bunlarin disinda torax tiipii, periton diyaliz, patent
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duktus arteriosus (PDA) ligasyonu gibi girisimsel islemle-
re ait skarlar ve ilag¢ ekstravazasyonu sonucu olusan defor-

miteler tespit edildi.

TARTISMA
Bu ¢aligmada yenidogan yogun bakimda tedavi edilen pre-
term bebeklerin taburcu aninda kritik olmayan hasarlan-

malar1 degerlendirildi.

Preterm infantlar intrauterin hayattan ekstrauterin ha-
yata adaptasyon siirecini yenidogan yogun bakim iinite-
sinde gecirmektedirler. Bu siirede preterm infantlar ¢ogu
onlenebilir mekanik problemlerle karsilasabilmektedir.
Dogum sonrasi hayatta yercekimi ve preterm bebeklerin
pozisyonu kranial, palatal ve fasiyal kemiklerde devias-
yonlara sebep olabilir. Bu da preterm infantin fasiyal go-
rintimiinii degistirebilir.* Bebegin kraniumunun yumusak
ya da sekil verilebilir olmasi kraniumun diiz bir yiizey
tizerine yatirildiginda diizlesmesine yol acgar. Ozellikle
posterior deformasyonel plagiosefalinin sirt iistii yatis po-
zisyonunun bir sonucu olarak gelistigi yaygin olarak kabul
edilir. Prematiir dogan infantlar ve dogum sonras1 uzun
slire prone pozisyonda yan yatirilan bebekler dolikosefalik
kranium gelisimi yoniinden yiiksek risklidir.* Calismamiz-
da da taburcu edilen preterm bebeklerde kafatasi sekil bo-
zuklugu oldugunu gordiik.

Preterm infantlar beslenme ve spontan solunumu devam
ettirmede zorlanabilmektedir. Agir kronik akciger hasta-
lig1 nedeni ile mekanik ventilasyon gereksinimi olan pre-
term infantlarin uzun siire entiibasyon ve OG/NG beslen-
me ihtiyaci olmaktadir. Orotrakeal ve orogastrik tiiplerin,
alveolar krest ve damagin medyan bolgesine basing uygu-
ladigy, palatal biytimeye ve ¢enenin inisine olumsuz etki-
de bulundugu tahmin edilmektedir. Bir ¢aligmada, OG tiip
kullaniminin her ek giinii i¢in palatal oluk gelisim riskini
% 2 artirdig1 gosterilmistir.? Baska bir caliymada palatal
oluklanmanin preterm bebeklerde oral beslenmeye gegi-
si olumsuz etkiledigi bildirilmistir.! Bizim ¢aliyjmamizda

da hastalarimizin son muayenesinde bir kisminda palatal

oluklanma ve dis pulpasinda deformasyon gézledik. Pala-
tal oluklanmanin kalict olup olmadig: ise bilinmemekte-
dir.?

Binasal pronglar, preterm bebeklere nCPAP uygulanmasi
i¢in sik kullanilan araglardir. Bununla birlikte, bunlar ko-
lumella iizerine basinca bagli kan akim hizini azaltabilir.>
Bu durum doku perfiizyonunu bozar, doku hasar1 ve is-
kemiye yol agabilir. Kabuklanma, kizariklik, kanama, en-
diirasyon gibi 6nlem alindiginda tamamen iyilesebilecek
komplikasyonlar olusabilirken kalic1 sekellere neden olan
septal perforasyon ve kolumella nekrozu da gelisebilir.”-**
Literatiirde nCPAP iliskili bilateral timpanik mempran
riptird, su intoksikasyonu, aerikular seroma gibi nadir
komplikasyonlar bildirilmistir.">'* Bu komplikasyonlar
nCPAP cihazlar ve nazal pronglarin tiim tipleri ile olusa-
bilir.”" Bizim ¢alisgmamizda nCPAP ile iligkili nazal sep-

tumda hasar ve antevert nares gozlenmistir.

Preterm infantlarda kulagin i¢ ve dig kartilaj tabakas1 ¢ok
hassastir ve vaskiilarizasyonu kotiidiir. Bu yiizden trofik
komplikasyon riski yiiksektir. Uzun siireli ayni pozisyon-
da bulunmak normalde de az kanlanan bu organin kan-
lanmasini daha da bozarak kulak aerikulasinda nekroz
ve enfeksiyona zemin hazirlamaktadir. Calismamizda
hastalarin bir kisminda taburcu olurken hayatin ilk giin-
lerindeki muayeneden farkli olarak tek tarafli kulak aeri-
kulalarin anterior deviasyonunu tespit ettik. Bu durumun
dogumdan sonraki ilk muayenede olmamast ve tek tarafli
olmasi hastalarin uzun siire ayni pozisyonda kalmalar: ve
ince olan kulak aerikulasinin kolay katlanabilmesinden
kaynaklanabilecegini diisiindiirmektedir. Caliyjmamizda
bir hastada psédomonas sepsisine bagl kulak helixinde
nekroz gelismis ve nekrotik alan debride edilerek sonra-

sinda rekonstriiksiyon uygulanmigti.

Intraventrikiiler kanama, posthemorajik ventrikiiler dila-
tasyon ve hidrosefali preterm infantlarin yonetimde 6nem-
li bir sorundur ve kalict morbidite ile iliskilidir.'” Progressif

ventrikiler dilatasyona bagli olumsuz sonuglar1 6nlemek
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i¢in seri lomber ponksiyon, EVDS, ventrikiilo-peritoneal
sant, ventrikil ici arag, beyin omurilik sivisinin transa-
raknoidal aspirasyonu gibi terapotik yaklasimlara ihtiyag
duyulabilir.'® Gerek bagin agirhiginda artisa neden olan
hidrosefali gerekse preterm infantin motor hareketlerinin
yercekimi kuvvetinden etkilenmesi hastanin bas pozisyo-
nunu kontrol etme yetenegini kisitlar. Bu durum o6zellikle
ventrikiil i¢i ara¢ uygulanan hastalarda operasyon yerinin
kanlanmanin bozulmasina ve ciltte nekrotik alan olusu-
muna zemin hazirlayabilir. Calismamizda da gorulduga
gibi yatak zemininin operasyon yeri ile uzun siire temasi
ve bag hareketlerinin kisitli olmasi o bélgede nekroza ve

sonugta da lokalize alopesi gelismesine neden olabilir.

Preterm infantlarin tedavisi sirasinda ilag ekstravazasyonu

nucu selliilit, osteomyelit, kompartman sendromu bildiril-
mistir.”** Kanlanmanin iyi olmadig bolgelerde ve biiyiik
lezyonlarda erken cerrahi miidahale ile kalsiyum kristalle-
rinin ¢ikartilmasi veya deri grefti uygulamasi gerekebilir.
Calismamizda ilag ekstravazasyonunun (amfoterisin b,
kalsiyum glukonat) hastalarda kontraktiir ve doku nekro-

zuna neden oldugu gozlenmistir.

Sonug olarak preterm bebeklerin yasam sanslar: arttik¢a
deformasyona neden olabilecek enstiirmanlarla karsilas-
malar1 da artmaktadir. Baslangicta bebeklerinin yagsadi-
gmin sevincinde olan ebeveynler bu problemleri sorun
etmese de bu infantlar bityiidiigiinde onlarda psikolojik
sorunlara neden olabilecegi unutulmamali ve deformas-

yon olusumunu onleyebilmek igin gerekli 6zen gosteril-

siklikla goriilir. Literatiirde kalsiyum ekstravazasyonu so-  melidir.
Tablo 1: Hastalarin demografik 6zellikleri ve tanimlayici istatistikler
Demografik ozellik Tanimlayicr istatistikler
Gestasyonel yas (hafta) (ortalama+SS) 29.36+2.37
Dogum agirhig (gr) (ortalama+SS) 1248.16+389.4
Hastanede kalis siiresi (giin) (ortalama+SS) 70+13
nCPAP (1 aydan uzun siire Ncpap ihityaci / Total Ncpap) 84/600
Mekanik Ventilator (1 aydan uzun siire MV ihityaci / Total MV ihtiyacr) 23/200
Periton diyalizi (n/N) 24/1002
Gogiis tipii (n/N) 104/1002
PDA ligasyon (n/N) 7/1002
OG sonda ile taburcu (n/N) 40/1002
Tedavi gerektiren hidrosefali (n/N)
Ventrikiilo-peritoneal sant 13/1002
EVDS 7/1002
Tekrarlayici lomber ponksiyon 42/1002
Ventrikill ici arag 9/1002
SS: Standart sapma, nCPAP: Nazal Siirekli Pozitif Havayolu Basinc,
MYV: Mekanik ventilator, PDA: Patent duktus arteriosus, OG: Orogastrik,
EVDS: Eksternal ventrikiiler drenaj sistem
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Tablo 2. Taburcu edilirken tespit edilen dismorfoloji ve risk faktorleri

Morbidite Hasta sayis1 n (%) Risk faktorii

Kafa sekli bozukluk 144 (14.4) stirekli sabit pozisyon
Plagiosefali 112 (77.8) -

Dolikosefali 32 (22.2) -

Kulak deformitesi 30 (3) sﬁ;zlii;a;l;i; rz 2121;31’12 2;:::51
Kulak aerikulasinin nekrozu 1(3.3) psddomonas sepsisi
Diger (kulak aerikulasinin 6ne dogru kivrilmas,

kulakta gentiklenme) 29 (96.7) )

Dudak ve yumusak damak hasari 13 (1.3) uzuns(s)ifji;:éigf: ri,r(;r: 0G
Palatal oluklanma 13 (100)

Dudak ve dis pulpasinda deformasyon 2(15.4)

Nazal septum hasar1 83 (13.8) nCPAP

Skar

Alin 2(33.3) nCPAP
Abdomen 24 (2.4) periton diyaliz

Torax 104 (10.4) torax tiipii, PDA ligasyonu
Alopesi, sagh deri skar1 2(0.2) hidrossﬁaii t;e(iell:;tsii:riz reser
Kalsiyum ve/veya ilag ekstravazasyou 4(0.4)

Doku nekrozu 3(75) Amfoteristielz1 fv‘i]; kalsiyum
Kontraktiir 1(25) hipokalsemi tedavisi

OG: Orogastrik, PDA: Patent duktus arteriosus, nCPAP: Nazal siirekli pozitif havayolu basinci
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Abstract

Objective

Materials
and Methods

Results

Conclusion

Keywords

In this study, we aimed to determine contrast nephropathy incidence in patients who admitted to emergency department and got intravenous contrasted computerized
tomography scan. (Sakarya Med ] 2019, 9(1):22-29)

Medical records patients who admitted to the emergency department between October 2013 and October 2014 and underwent intravenous contrasted computerized
tomography scan were examined. 142 patients over 16 years old were included in our study. Patient data on demographics, clinical and laboratory findings, previous
diagnoses, prognoses and prophylactic treatments were collected and examined.

50,7 % of the patients were female and 49,3 % were male. The mean age was 52,0. 11,2 % of the patients had contrast nephropathy. When the patients were examined
separately at 72th and 120th hours, the incidence of radiocontrast nephropathy was found as 9,2 % and 8,5 %, respectively. Women and patients who had diabetes mellitus,
low glomerular filtration rate and malignancy were found to have a high risk for contrast nephropathy.

Intravenous contrast usage has increased in emergency departments. Appropriate risk assessment should be made and prophylactic treatment should be administered to the
patients with high risk. Also, serum creatinine values should be examined before intravenous contrast administration and should be monitored closely after the exposure.

Contrast-induced nephropathy; contrast media; emergency department
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Bu galismada eriskin Acil Servisine bagvuran ve intraveniz kontrast madde verilerek bilgisayarli tomografi gekilen hastalarda kontrast madde nefropatisi gelisme sikliginin degerlendirilmesi
amaglanmgtir. ( Sakarya Tip Dergisi 2019, 9(1):22-29 ).

Ekim 2013 - Ekim 2014 tarihleri arasinda acil serviste intravenoz kontrast madde verilerek bilgisayarli tomografi cekildigi tespit edilen hastalarin dosyalary, retrospektif olarak tarandu. 16 yas
ve iistii 142 hasta calismaya alinds. Bu hastalarin demografik, klinik ve laboratuvar verileri, tamilari, klinik sonlanmalart ve uygulanan profilaktik tedavileri degerlendirildi.

Hastalarin %50,75inin kadin, %49,3’iiniin erkek oldugu ve yas ortalamasinin 52,0 oldugu tespit edildi. Hastalarin % 11.2’sinde kontrast madde nefropatisi gelistigi belirlendi. Ayrica hastalar
72.saat ve 120.saat olarak iki ayr1 zaman diliminde degerlendirildiginde kontrast madde nefropati sikligi % 9.2 ve % 8.5 olarak tespit edildi. Kadinlarda, diyabeti, malignitesi olanlarda,
glomeriiler filtrasyon hizi diisiik hastalarda kontrast madde nefropatisi gelisimi agisindan daha yiiksek risk saptand.

Acil servislerde kontrast madde kullanimi hizla artmaktadir. Hastalara dogru bir risk analizi yapilmal, riskli gruplara gerekli profilaktik tedavi uygulanmali ve kreatinin diizeyi gerek
uygulama oncesi gerekse uygulama sonrasi siki takip edilmelidir.

Kontrast madde nefropatisi; kontrast madde; acil servis
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INTRODUCTION
Nowadays, radiological diagnostic methodespecially with
the spread of iodinated contrast agent (CA) has steadily
increased. CA is used in approximately 60 million cases
around the world annually.! A number of complications
accompany these increasing uses. Contrast induced neph-
ropathy (CIN) is the most important of these complicati-
ons.? CIN is the third most common cause of kidney failure
acquired in the hospital is after surgery and hypotension.’
CIN is defined as increase of serum creatinine by 0.5 mg/
dL or an increase of 25% or more relative to the baseline
value after 48-72 hours of intravenous (IV) CA administ-
ration, and a decrease in calculated glomerular filtration

rate (eGFR) 25% or more, or a combination of these.*

Although the incidence of CIN is unknown, it was found
to be up to 50% in patients with a risk factor like chronic
renal failure (CRF) in diabetics and 1-2% for those without
risk factors. Hypotension, age (75 years), congestive heart
failure (CHF), diabetes mellitus (DM), hypertension (HT),
CRE, nephrotoxic drug use, proteinuria, anemia, hyperuri-
cemia, hypercalcemia, multiple myeloma (MM), used CA
amount and type have been shown to facilitate the deve-
lopment of CIN in various studies. IV fluid administration
is the only practical way of preventing the development
of CIN.® In addition, a variety of methods such as N-a-
cetylcysteine (NAC), calcium channel blockers, mannitol,
angiotensin converting enzyme (ACE) inhibitors, theop-
hylline, fenoldopam and hemodialysis have been used in
clinical trials but, debates about the usefulness of these

methods are still in progress.

In recent years, diagnostic imaging interventions have
frequently been used in emergency departments. Cont-
rast enhanced computerized tomography (CT) is the most
common diagnostic imaging intervention which uses CA
in the emergency department. On the other hand, it has
been determined that half of the physicians do not have
known about the risks related to CIN in a study.® Despite

the high frequency of contrast-enhanced CT in emergency

departments, there are not enough studies in the literature
regarding the rate of CIN in the emergency. For this reason,
we planned this study to evaluate thefrequency of CIN in
emergency department patients who had contrast-enhan-
ced CT. In addition we aimed to determine the association
between CIN frequency and demographic variables such
as age and sex and pre-contrast treatment. Thus, we targe-
ted to make a contribution to predicting patients at risk in

terms of CIN in emergency department.

MATERIALS and METHODS
This is a descriptive and cross sectional study which was
carried out on 282 patients who had an IV contrast enhan-
ced tomography in the emergency department of Kahra-
manmaras Sutcu Imam University (KSU) between October
20, 2013 and October 20, 2014, with the approval of KSU
Medical Faculty Scientific Research Ethics Committee
(Decision date:10.11.2014; Decision no:6). The study inc-
luded 142 patients over the age of 16 who had 72 hours or
120 hours creatinine value after IV CA delivery for emer-
gency diagnostic evaluation in the emergency department.
Demographic, clinical and laboratory data, diagnostic and
clinical outcomes of these patients, and prophylactic treat-
ments applied to emergency or hospitalized patients were
evaluated. 140 patients who had achronic renal disease
requiring dialysis, whose file information was not available
from the hospital automation system, died within 72 hours
after the contrast was given, or whose creatinine level had
not measured at 72 hours or 120 hours after the administ-
ration of contrast, were excluded. CIN was defined as an
increase of 0.5 mg/dL or or a 25% or higher increase in
serum creatinine levels compared to the baseline level ob-
served at 72 hours and 120 hours after administration of
IV CA. Basal creatinine levels with a baseline creatinine
value of <1.2 mg/dL evaluated as normal, and basal cre-
atinine levels in patients with >1,2 mg/dL assessed as ab-
normal. GFR is calculated based on the “Modification of
Diet in Renal Disease” equation. Patients who received 600
mg oral NAC before and after CA administration, given IV

sodium bicarbonate infusion before and after CA admi-
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nistration, given >100 mL/h IV serum physiologic (0.9%
and 0.45%) for at least 4 hours before CA administration,
defined as having received preventive treatment. Statisti-
cal analysis was performed using the SPSS 20.0 package
program. Mean, frequency and standard deviation values
were determined in the analysis of the data. Compliance
of normal distribution were analyzed using the Kolmogo-
rov-Smirnov test variable. Chi-square and Studentt-test
were used to determine the difference between the two
groups. The paired t-test was used to determine the change
in repeated measures. Statistically, p<0.05 was considered

significant.

RESULTS
The mean age of the patients was 52.0 + 20.6 (min=18,
max=95), and 50.7% (n=72) were female and 49.3%
(n=70) were male. CIN has developed at the 72nd hour, in
9 (12.5%) female patients, in 4 (5.7%) male patients. Of the
12 patients who developed CIN at 120th hours, 11 (15.3%)
were female and 1 (1.4%) were male. At the 120th hour, a
significantly higher CIN development rate was detected in
female patients (x2=8.799, p=0.003). Furthermore, when

these patients are classified according to age groups; it was
determined that 56 (39.4%) patients were in the age range
of 18-44, 36 (25.4%) were between the ages of 45-64 and 50
(35.2%) were in the age range of 265. The distribution and
averages of the numerical dataof the total 142 patients are

summarized in Table 1.

75 patients (52.9%) were found to have accompanying di-
sease. The relationship between illnesses and development
of CIN at different time periods is shown in Tables 2 and 3.
Especially in DM and malignant patients, it was found that
there was a statistically significant difference between the

72nd hour and 120th hour CIN development frequency.

Baseline creatinine values were above >1.2 mg/dL in 12
(8.5%) of the patients included in the study. Basal creati-
nine levels in these patients were assessed to be impaired,
and all of these patients were found to have received IV
0.9% saline 2100 mL/h for at least 4 hours as a prophylac-
tic therapy before administration of IV CA. There was no
statistically significant difference regarding the develop-

ment of CIN at 72nd hours and 120th hours when only

Table 1. Distribution of numerical data in the study.

n minimum maximum mean Std. Deviation
Age 142 18.00 95.00 52.0423 20.65106
SBP 142 60.00 190.00 118.5352 21.38126
DBP 142 30.00 110.00 72.6408 13.25813
Basal BUN 142 3.00 55.00 18.0070 9.12443
Basal Cr 142 0.23 2.00 0.7902 0.28556
72nd BUN 142 4.00 50.00 15.288 9.09881
72nd Cr 142 0.22 2.20 0.7065 0.28981
120th BUN 142 2.00 50.00 15.0563 9.98991
120th Cr 142 0.20 2.00 0.6507 0.27653
Basal GFR 142 40.61 398.16 112.3951 52.94364
72nd GFR 142 25.21 412.08 130.1289 61.34129
120th GFR 142 28.15 498.68 147.6451 77.58696
SBP:Sistolic Blood Pressure, DBP:Diastolic Blood Pressure, BUN:Blood Urea Nitrogen,
Cr:Creatinin, hr:hour, GFR:Glomerular Filtration Rate
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Table 2. The relationship between additional diseases and the frequency of 72th hour CIN development
. CIN+ CIN- Total

Disease N (%) N (%) N (%) P value X2

+ 3 33.7 6 66.7 9 100 0.009 6.754
DM

- 10 7.5 123 92.5 133 100

+ 6 15.8 32 84.2 38 100 0.097 2.746
HT

- 7 6.7 97 93.3 104 100

+ 2 18.2 9 81.8 11 100 0.280 1.168
CHF

- 11 8.4 120 91.6 131 100

+ 5 45.5 6 54.5 11 100 0.000 18.89
Malignancy

- 8 6.1 123 93.9 131 100

+ 2 12.5 14 87.5 16 100 0.622 0.243
CAD

- 11 8.7 115 91.3 126 100
Others +| 5 135 | 32 86.5 | 37 100 0.285 1.14

- 8 7.6 97 92.4 105 100
Total 13 9.2 129 90.8 142 100
DM:Diabetes mellitus, HT:Hypertension, CHF:Congestive Heart Failure, CAD:Coronary Artery Disease

Table 3. The relationship between additional diseases and the 120th hour CIN development frequency
. CIN+ CIN- Total

Disease N (%) N (%) N (%) P value X2

+ 3 33.3 6 66.7 9 100 0.006 7.690
DM

- 9 6.8 124 93.2 133 100

+ 4 10.5 34 89.5 38 100 0.591 0.289
HT

- 8 7.7 96 92.3 104 100

+ 2 18.2 9 81.8 11 100 0.227 1.459
CHF

- 10 7.6 121 92.4 131 100

+ 3 27.3 8 72.7 11 100 0.019 5.460
Malignancy

- 9 6.9 122 93.1 131 100

+ 0 0 16 100 16 100 0.197 1.664
CAD

- 12 9.5 114 90.5 126 100
Others +| 5 135 | 32 865 | 37 100 0.198 1.658

- 7 6.7 98 93.3 105 100
Total 12 8.5 130 91.5 142 100
DM:Diabetes mellitus, HT:Hypertension, CHF:Congestive Heart Failure, CAD:Coronary Artery Disease

cases with prophylactic IV fluids an were compared with  tion. In 13 of these 16 patients (81.2%) CIN developed in
cases without preventative IV fluid (x2=1.321, p=0.250) 72 hours and in 3 (18.8%) in 120 hours (Figure 1).
(x2=1.210, p=0.271). We noticed that 16 (11.2%) of the pa-

tients had developed nephropathy after IV CA administra-  The incidence of CIN in patients is evaluated in two diffe-
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rent time zones, 72nd hours and 120th hours; The preva-
lence of CIN growth in 72nd hours of 142 patients received
in total study was 9.2% (13 patients) and the incidence of
CIN growth in 120th hours was 8.5% (12 patients).

Patients were diagnosed as 29 (20.4%) traumatic findin-
gs, 22 (15.5%) pulmonary embolism, 12 (8.5%) ileus, 11
(7.7%) biliary pathologies, 9 (6.3%) pancreatitis, 5 (3.5%)
appendicitis, 5 (3.5%) acute mesenteric ischemia and in 32

(22.5%) patients were evaluated as normal after imaging.

Total number of
patients included in
the study (n = 142)

[—l—l

1 ( 1

Patients with CIN
| developed (n =16)
J (11.2%)

CIN (n = 126)
(88.8%)

J

Patients without

L. § |
Patients who
developed CIN at

120 hours (n =3)
(18.8%)

Patients who
developed CIN at
72 hours Ln )= 13)

L (81.2% o

Figure 1. Contrast induced nephropathy (CIN) develop-

ment frequency flow diagram.

83 of the 142 patients (58.5%) were hospitalized, and 59
(41.5%) were discharged from the emergency service. CIN
was found in 8 (9.6%) of the 83 hospitalized patients and
in 5 (8.5%) of 59 discharged patients when evaluated re-
garding 72nd hour CIN development. CIN was found in 5
(6%) of hospitalized 83 patients and 7 (11.9%) of 59 disc-
harged patients when evaluated regarding 120th hour CIN
development. There was no statistically significant diffe-
rence in the evaluation of the clinical outcomes of the pa-
tients and the frequency of CIN development at 72nd and
120th hours (x2=1.520, p=0.218 and x2=0.056, p=0.813).

DISCUSSION
The use of diagnostic tests in emergency departments has
increased and the use of CA has also increased conside-

rably. CIN is a condition with high incidence, morbidity,

and mortality, and has recently been a highly clinical and
researched clinical problem particularly at risk. The num-
ber of studies on the frequency of CIN associated with CA
use in emergency services is very few. In a recent study
on the frequency of CIN development due to contrast-en-
hanced CT imaging in emergency surveillance patients,
CIN frequency was 11%, in another retrospective study
involving 198 patients with acute stroke pre diagnosis
with IV contrast enhanced CT angiography CIN frequ-
ency was 2.9%, and another frequency of 4.5% in another
study conducted in emergency services.”*® In our study,
we found the CIN development frequency to be 11.2%.
Also, we determined these rates as 9,2% and 8,5% when
the patients were evaluated in two separate time periods,
72nd hours and 120th hours respectively. We have found
that the frequency of CIN development is similar to other
studies in the literature. In addition, the majority of CIN
was observed in the first 72 hours, consistent with the li-
terature. However, in this study, CIN can be seen even in
120th hours, and most of the studies in the literature are
not followed up after 72 hours, which is a big disadvantage
in terms of detecting CIN that can develop after this hour.
Patients with a high risk of developing complications
should be correctly identified so that management and
preventive measures of CIN patients can be taken. Many
studies to date have revealed many of the risk factors
that cause CIN. The most important of these risk factors
is pre-existing kidney disease.” Other important risk fa-
ctors are; type, amount and frequency of administration
of CA, HT, cardiogenic shock and hypotension, decreased
intravascular volume and dehydration, sepsis, myocardial
infarction (MI), anemia and nephrotoxic drugs, renal in-
volvement DM, CRF (Stage 4).>'%1112

Although there is no definite age limit for a significant inc-
rease in CIN, many studies in the literature show that over
75 years of age have an increased risk for CIN develop-
ment.>'"'>!* Studies in the literature have shown that CIN
is more common in female patients.'”>'¢ Increased CIN

frequency in women was found to be associated with older
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age, impaired basal renal function, and more common risk
factors such as HT and DM." In our study, we found that
the frequency of CIN development in female gender was
higher supporting the literature. In many previous studies,
the use, frequency, type, osmolarity, and route of administ-
ration of CA have been shown to be an important risk fa-
ctor for the development of CIN.'#192021:22 In this study, we
found that all patients were using a single non ionized low
osmolar CA and that the sole route of administration was
an IV route and 100 mL of CAwas given to the patients.
For this reason, we did not conduct a comparison study
on the amount, type andtype of CA. Preexisting kidney di-
sease story is the most critical risk factor that plays a role
in the development of CIN.5 Patients with a serum creati-
nine clearance of less than 50 mL/min/1.73m? and eGFR
less than 60 mL/min have been found to have an increased
risk of CIN.23 In our study, patients with CRF were not
included in the study and therefore were not evaluated for
risk factors. We have also found eGFR over 60 mL/min
in majority of patients. Despite not finding a statistically
significant difference between CIN development frequen-
cy and eGFR in our study, we found that the frequency of
CIN development in our study was directly proportional
to the decrease in eGFR as it is in other literature studies
performed. In a previous study by Cavusoglu et al., they
found that patients with serum creatinine levels of 1.4-1.9
mg/dL had a five-fold increase in CIN compared to pa-
tients with a serum creatinine level below 1.2 mg/dL.10
When we evaluated patients regarding baseline serum cre-
atinine levels in our study, we found that creatinine levels
were below 1.2 mg/dL in all CIN patients. Although this
finding is controversial in the literature, we attributed this
to the treatment of prophylactic fluid with creatinine va-
lues of 1.2 mg/dL and above, which we have applied. Alt-
hough diabetic nephropathy is seen as a definite risk factor
for CIN development, DM patients without nephropathy
are considered as risky."' As we have seen in our study, we
found that the frequency of CIN development was high in
patients with diabetes. This finding is consistent with the

literature and supports that diabetes is a significant risk fa-

ctor for CIN development. Studies by Mehran et al., Rihal
et al. have shown that HT is a risk factor for CIN develop-
ment.'”>® Marenzi et al. have not considered HT as a risk
for CIN in their study.* We did not detect a significant
CIN development in patients with HT in our study. Hy-
pertension is known to cause renal dysfunction and dec-
rease GFR, which may lead to CIN. Studies have reported
that CHF has a definite risk of developing CIN.>"! Mainly,
<50% of the left ventricular ejection fraction is considered
significant for CIN development.'! In our study, we did not
find any significant risk of developing CIN in patients with
CHE In the literature, many studies on CHF have been
performed on a group of patients with cardiac problems
and coronary intervention. We think that this is the reason
why our work is not meaningful because we added all the
patients who applied to the emergency service and perfor-
med IV CA during imaging to the study. Some drugs may
pose a risk for the development of CIN. Since we do not
have data on medicines registered in patients’ files because
of the retrospective nature of the study we conducted, we
were not able to assess whether there was a relationship
between these drugs and the frequency of CIN develop-
ment concerning risk. There are also risk factors such as
malignancy, coronary artery disease (CAD), decreased
intravascular volume and dehydration, hypotension, hype-
ruricemia, liver insufficiency, MM, hyperlipidemia, sing-
le kidney regarding CIN development. In our study, we
found that there was a significant risk increase in patients
with malignancy from these risk factors. In patients with
CAD, we could not detect a substantial increase in risk for

CIN development.

Since CIN does not have a valid treatment method, the
primary strategy should be to prevent the development of
nephropathy.”® Although there have been numerous ex-
perimental and clinical trials to date to avoid CIN, there
has still been no traditional practice except for IV fluid
treatment. However, the length of time and the amount
of the solution to be administered remains uncertain. In

some studies, it is recommended to apply normal saline
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at 1-1.5mL/kg/min for 6-12 hours (without heart failure),
starting 3-12 hours before the procedure to provide 150
cc urine output for 6 hours after the procedure.26 In our
study, we found that patients were treated with IV fluid
prophylactically, and we found that there was no statisti-
cally significant difference in CIN development between
both treated and untreated cases at both time points. Alt-
hough this result suggests that IV fluid hydration is useless
to be protected from CIN, IV hydration is a frequent app-
lication with oral intake restriction in many patients with
emergency services. Hydration is performed in different
amounts and durations according to the complaints of the
patients. For this reason, it is wrong to make a particular
comment unless a randomized prospective study is per-

formed.

The CIN frequency was 11.2% in the patients who were
admitted to the adult emergency department of the KSU
Medical Faculty Hospital and who were given CT with IV
CA. Although 8.5% of CIN is observed within the first 72
hours, it is particularly useful to have at least 120 hours of
follow-up time for risky patients, since CIN at 120th hours
is not negligible. Since CIN does not have adequate treat-
ment, the primary strategy should be to prevent CIN. For
this reason, a risk analysis should be performed towards
the disease, the necessary prophylactic treatment should
be applied to these risk groups, and the creatinine level
should be monitored before application or after applica-
tion. The frequency of CIN development is significantly
higher in patients with DM and malignancies, and these
two diseases should be questioned especially in patients
who will take CA. Although we did not find a statistically
significant difference between baseline creatinine level and
CIN development, we concluded that this was related to
the prophylactic fluid treatment given to all patients with
high baseline creatinine (1,2 mg/dL and above). Also, as
GEFR calculated in patients decreases, CIN development is
increased, so it is useful to figure GFR values of patients
before treatment, even by the emergency departments’ la-

boratories.

The most critical prophylactic treatment to prevent CIN
is IV hydration. Much of the other treatment modalities
are still controversial. In our study, we found that isoto-
nic fluid infusion was given prophylactically to all patients
with a high baseline creatininevalue and that none of these
patients developed CIN. For this reason, as in the literatu-
re, infusion of IV fluid, especially at risk and high baseline
creatinine value, should be given prophylactically. The best
way to protect patients from CIN is never to use the CA.

IV contrast usage has increased in emergency depart-
ments. In many patients, the risk of CIN can be ignored for
some reasons, such as the fact that life-threatening illness,
and necessary imaging tests are performed without eva-
luating renal function. In addition to taking the existing
diseases into account, it should not be forgotten that the
hydration is needed to prevent the development of CIN.
Appropriate risk assessment should be made and prop-
hylactic treatment should be administered to the patients
with high risk. Also, serum creatinine values should be
examined before intravenous contrast administration and
should be monitored closely after the exposure. Instead of
long-term treatment protocols in CIN prophylaxis, fast
and easy treatment protocols should be established whi-
ch also take into account the time and patient intensity in

emergency department.
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Autism is a neurodevelopmental disorder. Although Autism is substantially hereditary, it has been associated with environmental factors as well. This study investigates
the correlation between pregnancy period and delivery characteristics and Autism and to evaluate whether or not there is a correlation between the symptom severity and
some factors in this period. ( Sakarya Med J 2019, 9(1):30-37 )

In the study, 35 children, who were admitted to the Child/Adolescent Psychiatry Clinic, diagnosed with Autism were taken as the study group, and their 35 siblings of the
same gender with the closest age and without any mental disorder were taken as the control group. The diagnosis of Autism was made according to the Diagnostic and
Statistical Manual of Mental Disorders-5 Diagnostic Criteria in the clinic interviews held. Characteristics of delivery and birth were questioned by sociodemographic data
form. And the symptom severity of Autism was assessed by using the Autism Behavior Checklist.

The rate of unplanned pregnancy and stressful life events during pregnancy was found to be significantly higher in the cases with Autism. The social relating, body and
object use, language skills and total scores of the Autism Behavior Checklist were found to be significantly higher in children with Autism who were born as a result of
unplanned pregnancy.

There are few studies on Autism etiology in our country. It is important to investigate the effects of environmental factors in the etiology of Autism, and that elucidation of
the etiology can contribute to prevention studies of the disorder.

Autism Spectrum Disorder; gestation; unplanned pregnancy; birth
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Otizm Spektrum Bozuklugu norogelisimsel bir bozukluk olup biiyiik oranda kalitimsal olmakla birlikte cevresel faktorler de iliskili bulunmustur. Bu ¢calismada gebelik siireci ve dogum ozellik-
leri ile Otizm Spektrum Bozuklugu arasindaki iligkinin incelenmesi ve Otizm Spektrum Bozuklugu belirti siddeti ile bu siirecteki bazi faktorlerin iliskisinin olup olmadiginin degerlendirilmesi
amaglanmigtir. ( Sakarya Tip Dergisi 2019, 9(1):30-37 ).

Calismada aragtirma grubu olarak Darica Farabi Egitim Arastirma Hastanesi cocuk psikiyatri poliklinigine bagvuran, Otizm Spektrum Bozuklugu tamist konulan 35 ocuk alinmus, kontrol
grubu olarak ise bu ¢ocuklar ile ayni cinsiyetteki, yast en yakin olan, herhangi bir ruhsal bozuklugu olmayan 35 kardesi alinmigtir. Olgularin gebelik siireci ve dogum izellikleri ile ilgili bilgiler
sosyodemografik veri formu ile toplanmugtir. Otizm Spektrum Bozuklugu tanist yapilan klinik goriismelerde Psikiyatride Hastaliklarim Tanimlanmast ve Siniflandirilmasi El Kitabi 5 tani
kriterlerine gore konulmus, belirti siddeti Otizm Davranis Kontrol Listesi ile degerlendirilmigtir.

Otizm Spektrum Bozuklugu olan olgularda plansiz gebelik ve gebelikte stresli yasam olayi yasama orani anlaml diizeyde yiiksek bulunmustur. Otizm Davranis Kontrol Listesini iligki kur-
ma, beden ve nesne kullanimu, dil becerileri ve toplam puanlarinin, plansiz gebelik sonucu dogan Otizm Spektrum Bozuklugu olan olgularda belirgin diizeyde yiiksek oldugu saptanmustir.

Otizm Spektrum Bozuklugu etyolojisinde cevresel etmenlerin etkilerinin incelenmesinin dnemli oldugu, etyolojinin aydinlatilmasinin bozuklugu dnleme ¢alismalarina katk: saglayabilecegi
diisiiniilmektedir.

Otizm spektrum bozuklugu; gestasyon; planlanmamas gebelik; dogum
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INTRODUCTION
Autism Spectrum Disorders (ASD) is a neurodevelopmen-
tal disorder characterized by deficiencies in social com-
munication and interaction, repetitive behavioral patter-
ns, interests or activities, in which symptoms begin at an
early stage of development.! The prevalence of the disease
in developed countries is presumably reported as 1,5%.>*
Considering the prevalence according to gender, the male/

female ratio is indicated as 4/1.*

The etiopathogenesis of ASD is quite complex and the eti-
ologic factors can only be detected in 15-25% of the ca-

ses.’

Although the underlying etiology of ASD has not
been elucidated to a large extent, a progress has been made
about the neurobiological and genetic basis and risk fac-
tors of this complex condition over the past decade. The
family and twin studies have shown the effects of genetic
factors. The fact that the diagnosis of autism is more com-
mon in siblings of children diagnosed with autism than
in siblings of children with normal development and the
concordance rate is greater in monozygotic twins than in
dizygotic twins of the same gender has revealed the role of

genetic factors in autism.®*

Genetic factors as well as environmental factors have been
reported to influence the subsequent cell generation by af-
fecting the fetal programming in the prenatal period or by
making changes in the control of gene expression.'’ Con-
sidering the studies on environmental factors, numerous
studies report that the prenatal and perinatal risk factors
are associated with autism.'*'® The use of thalidomide du-
ring pregnancy, having rubella infection, vitamin D defi-
ciency, smoking, elevated fever especially during the 2nd
trimester, the use of antidepressant during the 2nd and/or
3rd trimester, air pollution due to traffic, advanced age of
mother and father are also indicated to be the risk factors
for ASD.!>!4151926 Experiencing hemorrhage or preeclam-
psia during pregnancy and breech presentation in the deli-
very process, cesarean delivery, fetal hypoxia and delivery

before the 35th gestational week were found to be the risk

factors in the studies conducted. Being the first child and
low birth weight were also significantly associated with
autism spectrum disorder.'>'*1827.2829 Tt is also reported in
the literature that mother’s mental status during pregnan-
cy and stressful life events experienced during pregnancy

may be the risk factors for ASD.'¢*

The aim of this study was to investigate the correlation
between pregnancy period and delivery characteristics
and autism spectrum disorder, and to evaluate whether or
not there is a correlation between the symptom severity of

autism spectrum disorder and some factors in this period.

MATERIALS and METHODS
Sample

This research is a case-control study. A total of 35 patients,
who have sibling with the same gender, and without mental
disorder, under 18 years were selected as the study group
from the patients diagnosed with ASD who were admitted
to the Child/Adolescent Psychiatry Clinic of the Darica
Farabi Training and Research Hospital between May to
November 2017. And their 35 siblings of the same gen-
der with the closest age and without any mental disorder
were taken as the control group. The diagnosis of ASD was
made according to the Diagnostic and Statistical Manu-
al of Mental Disorders-5 Diagnostic Criteria in the clinic
interviews held and the symptom severity was assessed by
using the Autism Behavior Checklist. The mental statuses
of the siblings of the children with ASD were also clinically
evaluated. Those who did not agree to participate in the
study and were not diagnosed with ASD and did not have
a sibling of the same gender and had a sibling with mental
disorder were excluded from the study. The study was ap-
proved by the Kocaeli Clinical Research Ethics Committee
(Project Nr.: 2016/152).

Data collection tools:
Socio-demographic data form: It includes characteristi-
cs such as parental age/education level/marital status, way

of getting pregnant, number of pregnancy, hospitalization
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status during pregnancy/drug use/stressful event expe-
rienced/malnutrition/vitamin D deficiency/smoking/use
of tap water, type/place/season of delivery, whether or not

there is a problem during delivery.

Autism Behavior Checklist (ABC): It is one of the sca-
les used for the assessment and screening of ASD. ABC
is a 57-item assessment tool consisting of a total of five
sub-scales which are sensory behavior, social relating,
body and object use, language and social and adaptive
skills. The lowest score that can be got from the scale is
0, the highest score is 159.* The validity and reliability of
the Turkish version of the Autism Behavior Checklist were
done by Yilmaz Irmak et al. The cut-off score of the Tur-
kish version of the scale was determined as 39> The data

were analyzed using the Statistical Package for the Social

Sciences 22.0 software. The Kolmogorov-Smirnov test for
normality of the distribution was carried out prior to the
analysis of the numerical data. The MannWhitney U test
was used for the analysis of the quantitative independent
data. The chi-square test was used for the analysis of qu-
alitative independent data, and the Fischer test was used
when the conditions were not met for the Chi-square test.

The statistical significance level was accepted as p <0,05.

RESULTS
A total of 70 cases, 8 (11,4%) females and 62 (88,6%) ma-
les, were included in the study. The mean age of the cases
diagnosed with ASD is 83,4+30,6 months and the mean
age of the siblings is 111,8+58,5 months. The sociode-
mographic characteristics of the cases participating in the

study are defined in Table 1.

Table 1. Sociodemographic characteristics of individuals families
Characteristics Groups N (%)
Mother’s education level No education 2 (5,7)
Primary school 14 (40,0)
Secondary school 8(22,9)
High school 10 (28,6)
University 1(2,8)
Father’s education level Primary school 12 (34,3)
Secondary school 7 (20,0)
High school 15 (42,9)
University 1(2,8)
Father’s job Private 19 (54,3)
Employee 16 (45,7)
Monthly income 1000-1500 16 (45,7)
1501-2000 11 (31,4)
2001-2500 2 (5,7)
2501-3000 2(5,7)
3001-3500 1(2,9)
3501 and more 3 (8,6)
Marital status Together 35 (100,0)
Divorced 0(0,0)
Kinship between parents Yes 9(25,7)
No 26 (74,3)
N: Number
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Table 2. Comparison of the characteristics of the ASD and control group’s mothers’s pregnancy period

Control . Post hoc
- ASD group | Kisquare
Characteristics Groups group N (%) P value Power
N (%) ’ analyses
Pregnancy order Second (after abort/curettage) 4(11,4) 6(17,1) % 10
1 16(457) | 6(17,1) 0,055 % 73
2 (after healthy birth) 11 (31,4) 13 (37,1) % 7
3 3(8,6) 7 (20,0) % 28
4 1(2,9) 3(8,6) % 17
No 34 (97,1) | 35(100,0) 1,000 % 17
Multiple pregnancy
Yes (twin) 1(2,9) 0(0,0)
Yes 29 (82,9) 21 (60,0) 0,034* % 56
Planned pregnancy
No 6(17,1) | 14(40,0)
Use of oral contraceptive before | Yes 0(0,0) 2(57) 1,000 % 30
pregnancy No 6(17,1) 14 (40,0)
By natural ways 35(100,0) | 34 (97,1) 0,314 % 17
Type of conception
Other 0(0,0) 1(2,9)
Yes 32(91,4) | 31(88,6) 0,690 % 6
Regular doctor check in pregnancy
No 3 (8,6) 4(114)
No 30 (85,7) 33(94,3) 0,232 % 22
Hospitalization in pregnancy Due to non-febrile disease 4(11,4) 1(2,9) % 28
Due to fever disease 1(2,9) 1(2,9) % 3
Yes 10 (28,6) | 7(20,0) 0,403 % 13
Drug use in pregnancy
No 25(71,4) | 28(80,0)
Yes 8(22,9) 16 (45,7) 0,044* % 52
Stressful life event in pregnancy
No 27.(77,1) | 19 (54,3)
Yes 6(17,1) 6(17,1) 1,000 % 3
Malnutrition in pregnancy
No 29 (82,9) 29 (82,9)
Yes 12(343) | 13(37,1) 0,803 % 4
Problems in pregnancy
No 23 (65,7) 22(62,9)
< 5kg 4(11,4) 3(8,6) 0,849 % 6
Weight gain during pregnanc 6-17 k¢ 26 (74,3) 28 (80,0) % 8
ght g g pregnancy g
>18kg 5(14,3) 4(11,4) % 6
Yes 11 (31,4) 7 (20,0) 0,389 % 19
Vitamin D deficiency in pregnancy | No 18 (51,4) 18 (51,4) % 3
Unknown 6 (17,1) 10 (28,6) % 21
Yes 2(5,7) 1(2,9) 1,000 %8
Smoking in pregnancy
No 33(94,3) | 34(97,1)
Yes 19(54,3) | 15(42,9) 0,339 % 16
Smoker at home during pregnancy
No 16 (45,7) 20 (57,1)
Yes 30(85,7) | 27(77,1) 0,356 % 15
Tap water usage in pregnancy
No 5(14,3) 8(22,9)

ASD: Autism Spectrum Disorders, N: Number, Kg: Kilograms, *P < 0,05.
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The pregnancy and delivery characteristics of the cases
with ASD diagnosis and the control group are seen in Tab-
le 2 and Table 3, and the rate of unplanned pregnancy and
stressful life events during pregnancy was found to be sig-
nificantly higher in the cases with ASD (p <0,05).

In the ASD group, the correlation between the subscores
and total scores of the ABC scale and parental educatio-

nal level, parental age during delivery, monthly income

level, experiencing a stressful event during pregnancy,
birth order of the child and whether or not the pregnancy
was planned were investigated. The social relating, body
and object use, language skills and total scores of the ABC
scale were found to be significantly higher in those with
ASD who were born as a result of unplanned pregnancy
(p <0,05) (Table 4). There was no significant correlation
between the subscores of the ABC scale and other charac-

teristics (p >0,05).

Table 3. Comparison of birth characteristics of ASD diagnosed cases and control group

_— Control group | ASD group Ki square
Characteristics Groups N (%) N (%) P value
Term 30 (85,7) 28 (80,0) 0,526
Birth time Preterm 4(11,4) 3 (8,6)
Post-term 1(2,9) 4(11,4)
Spring 7 (20,0) 7 (20,0) 1,000
Summer 10 (28,6) 10 (28,6)
Birth season
Autumn 7 (20,0) 7 (20,0)
Winter 11 (31,4) 11 (31,4)
1500-2000 gr 1(2,9) 0 (0,0) 0,445
2001-2500 gr 4(11,4) 2(5,7)
Birth weight 2501-3000 gr 7 (20,0) 8(22,9)
3001-3500 gr 11 (31,4) 15 (42,9)
3501 gr and more 11 (31,4) 10 (28,6)
Normal 17 (48,6) 17 (48,6) 1,000
Delivery method
Caesarean 18 (51,4) 18 (51,4)
Yes 6(17,1) 10 (28,6) 0,255
Problems in birth
No 29 (82,9) 25 (71,4)
Hospital 34 (97,1) 35 (100,0) 1,000
Place of birth
Home 1(2,9) 0(0,0)

ASD: Autism Spectrum Disorders, N: Number

Table 4. Comparison of ABC scores according to whether the pregnancy is planned or not

Subscales Unplanned pregnancy Planned pregnancy Mann-Whitney U test
Mean +SD Median Mean +SD | Median P value

Sensory Behavior 12,5+ 6,1 12,0 10,4 + 4,7 11,0 0,311

Social Relating 19,6 £8,1 20,0 10,9 £ 6,2 11,0 0,003*

Body and Object Use 14,4+7,8 19,5 10,0 £ 6,1 8,0 0,006*

Language Skills 18,1 £9,1 23,0 12,5+5,2 14,0 0,040*

Social and Adaptive Skills 16,9 +£9,2 16,5 12,1+73 11,0 0,117

Total 84,4 + 34,9 94,0 55,8 + 21,5 55,0 0,018*

ABC: Autism Behavior Checklist, SD: Standard Deviation, *P < 0,05.
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DISCUSSION
35 children/adolescents with diagnosed with ASD were ta-
ken as the study group, and their 35 siblings were taken as
the control groups in the study. Whether some of the fac-
tors during the pregnancy and delivery period contributed
to the etiology of ASD and some factors that are predicted
to affect the severity of autism symptoms were investigated

in the study.

In the literature, there are conclusions that ASD may be
linked to numerous factors like Vitamin D deficiency,
fever, air pollution during pregnancy and delivery peri-
0d.?»*»%, In the study conducted, many factors thought
to play a role in the etiology of ASD related to pregnancy
and delivery period were questioned. Among these factors,
only unplanned pregnancy and stressful life events during
pregnancy were found to be significantly higher in child-
ren with ASD, and no correlation was found between ASD

and other factors.

Stress, natural disasters such as earthquakes, floods, stor-
ms, unavoidable events such war and terrorism, or domes-
tic violence can be caused by problems in human relations
in the home or business environment. Considering the
literature, there are studies reporting a significant corre-
lation between encountering stressful events and expe-
riencing stress before delivery and the increased risk for
ASD, similar to the conclusion of the study.’***** It has
been reported that stress is involved in the etiology of ASD
through various mechanisms. One of these mechanisms is
in the form of impairments in the negative feedback sys-
tem of the hypothalamic-pituitary-adrenocortical (HPA)
axis caused by stress, and an increase in the glucocorticoid
levels. Psychological stress experienced during pregnancy
increases the secretion of corticotropin-releasing hormone
(CRH) from the hypothalamus and regulates the HPA axis
and also affects the programming of the fetal HPA axis.
Thus, early life stress increases the susceptibility of indivi-
duals to mental disorders in later stages by causing an inc-

rease in stress response.’ Some human and animal studies

proved the significant effects of prenatal stress activating
the HPA axis on postnatal behavior. Elevated plasma CRH
levels have been associated with preterm labor and anxiety
in the preconception period. It has also been reported that
acute stress increased the level of serum interleukin-6 le-
vel, which is secreted by the mast cell and is responsible for
the neuroinflammatory response, thereby contributing the
pathogenesis and symptoms of autism by the impairing
the permeability of the blood-gut barrier and blood-brain
barrier and increasing the penetration of neurotoxic mo-
lecules into the brain.”” Changes in the Gamma-aminobii-
tirik asitergic, serotoninergic, and dopaminergic pathways
and changes secondary to increased activity in the sym-
pathoadrenal system have also been reported to be other
mechanisms of action of stress in the etiology of ASD.***

It has been suggested by the animal studies conducted that
prenatal stress negatively affected the neurodevelopment
of infant and led to behaviors resembling autism symp-
toms." It has been suggested that psychological stress may
affect the neurodevelopment through mechanisms such as
Deoxiribo Nucleic Acid methylation or the programming
of the HPA axis."”** It has been indicated that in Rhesus
apes, exposure of mother to prenatal stress hormones or
psychological stress resulted in abnormalities in the im-
mune function that occur in the postnatal period and
continues in the late childhood period.* It has been in-
dicated that impaired immune functions, such as lympho-
cyte proliferation, natural killer cell activity and cytokine
production, may reduce the ability to resist viral and bac-
terial infections, and may therefore be associated with an
increased risk of autism, suggesting that the pathological
mechanisms of prenatal stress are linked to prenatal infec-
tions.* Although the conclusions of this mentioned study
are biologically reasonable, the evidence supporting the
correlation between psychological stress during pregnan-
cy and ASD is limited and inconsistent in human studies.*
Experiencing a stressful event during pregnancy may also
cause mother to have an unhappy mood during preg-
nancy. It has been reported by the studies that there were

significant correlations between mother’s unhappy mood
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and ASD. It has been suggested that the unhappy mood of
mother may increase the maternal hormone levels, such as
adrenaline, and that the adrenalin may affect the cerebral
blood flow of infant as a result of causing placental vaso-
conduction or may alter the fetal hormone levels, so as to

affect the development of infant.*

In the study conducted, unplanned pregnancy was associ-
ated with ASD. It has been suggested that unplanned preg-
nancy may result in mother’s not being ready mentally and
a major source of stress for pregnancy and perceptions for
subsequent processes, and may affect this process similar to
stress experienced during pregnancy period. Furthermore,
this association may also have been caused by not taking
care of the environmental factors or nutritional process
that may be effective in terms of the development of ASD
during pregnancy period, or by not performing necessary
medical follow-ups. The ABC total score, social relating,
body and object use and language skills of children with
ASD who were born as a result of unplanned pregnancy
were found to be significantly higher. Considering the
studies, the women who had unplanned pregnancy were
found to have a higher level of postnatal depression.*** It
has been thought that depression symptoms such as tur-
ning in upon himself/herself, not wanting to communicate
with people may have caused mother to interact less with
child, thus child’s ability to communicate, body and object
use and language development may be negatively affected.
There are also studies in the literature revealing a strong
correlation between the oral responsiveness levels, inte-
raction styles and frequency of parents, and the language

skills of autistic children.***

The study has various strengths and limitations. There are
few studies on the pregnancy and delivery period of ASD
cases in our country. It has been thought that inclusion of
the siblings of the same gender with the closest age to that
of patients diagnosed with ASD as the control group redu-
ced the effect of the genetic factor, known to be important

in the etiology of ASD, to lower levels. The low number of

samples in the study and control groups limits the gene-
ralization of the study results and control of confounding
factors. Moreover, the fact that some of the patients were
in the adolescence period may have caused a problem in
recalling the answers to questions asked retrospectively so
bias probability is high. In case-control studies, it is not

known which of the “Cause and Result” started first.

In this study, the stress experienced during pregnancy
and the unplanned pregnancy were found to be correlated
with ASD. It was determined that the patients with ASD,
who were born as a result of unplanned pregnancy, had
more symptoms of autism, such as social relating, body
and object use, language skills, and a higher total symptom
severity. It has been thought that getting pregnant by plan-
ning and living stress-free may allow mother to adapt to
pregnancy, delivery and subsequent processes easier, and
may reduce the possibility of the ASD development, and
may lead the symptom severity to be lower, even if ASD

develops.

It is reported that the prevalence of ASD has increased in
recent years. Although it is indicated that this may be due
to causes such as increased awareness of both clinicians
and parents about the disease, better record-keeping and
increased use of screening scales, these causes cannot exa-
ctly explain the increase in the prevalence.” Therefore, it is
thought that it is also important to investigate the effects
of environmental factors in the etiology of ASD, and that
elucidation of the etiology can contribute to prevention

studies of the disorder.
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Oz
Ama¢  Calismamizda Tip 2 diabetes mellitus (T2DM) hastalarinda serum ginko (Zn) ve bakir (Cu) selenyum (Se), mangan (Mn) ve demir (Fe) eser elementlerinin diizeyleri ve
oranlarindaki olasi degisimi ve hastalik patogenezindeki rolleri aragtirilmugtir. ( Sakarya Tip Dergisi 2019, 9(1):38-45 )

Geregve  Gahismaya 70 T2DM ve 40 saghikli birey dahil edilmistir. Tiim bireylere ait serum Zn, Cu, Se, Mn ve Fe diizeyleri indiiktif eslesmis plazma optik emisyon spektrofotometresi

Yontem  (ICP-OES) ile él¢iilmiistiir.

Bulgular ~ Serum Zn, Se, Mn diizeylerinin T2DM grubunda kontrol grubuna gére anlamli derecede azaldig: belirlendi (sirasiyla p<0,01, p<0,001, p<0,01). Cu ve Fe degerlerinin ise
T2DM grubunda kontrol grubuna gore istatistiksel olarak anlamli derecede arttig1 belirlendi (sirastyla p<0,001 p<0,05). T2DM grubunda Cu/Zn, Cu/Se, Cu/Mn oranlar1
kontrol grubundan istatistiksel olarak daha yiiksek oldugu bulundu (hepsi i¢in p <0,001). Ayrica, Fe/Zn, Fe/Se, Fe/Mn oranlar1 kontrol grubundan istatistiksel olarak daha
yiiksek oldugu gozlendi (hepsi i¢in p <0,01). T2DM grubunda Cu diizeyi ile Cu/Zn orani arasinda; Fe diizeyi ile Fe/Zn, Fe/Se ve Fe/Mn oranlar: arasinda; Fe/Se ile Fe/Mn
oranlari arasinda; Fe/Mn ile Cu/Mn oranlari arasinda yiiksek derecede pozitif korelasyon oldugu belirlendi. Ayrica Zn diizeyi ile Cu/Zn orani arasinda; Mn diizeyi ile Fe/
Mn ve Cu/Mn oranlar1 arasinda; Se diizeyi ile Cu/Se orani arasinda ise yiiksek derecede negatif bir korelasyon oldugu goriildii.

Sonu¢  Cahsmamizin bulgular1 eser elementlerin T2DM patogenezinde yer aldigimi gostermektedir. T2DM hastaliginda eser element seviyelerinin ve oranlarmin iligkili
mekanizmalarini belirlemek igin ileri ¢ahismalara ihtiyag vardir.

Anahtar  Tip 2 Diabetes Mellitus; Cinko; Selenyum; Mangan; Bakir; Demir

kelimeler

0z

Objective  The aim of this study was to investigate the role of serum zinc (Zn) and copper (Cu) selenium (Se), manganese (Mn) and iron (Fe) levels and ratios, and their role in the pathogenesis of Type

2 Diabetes Mellitus (T2DM). ( Sakarya Med ] 2019, 9(1):38-45 )

Materials and

Methods hotometry (ICP-OES).

70 T2DM and 40 healthy subjects were included in the study. Serum Zn, Cu, Se, Mn and Fe levels of all individuals were measured by inductively coupled plasma optical emission spectrop-

Results  Serum Zn, Se, Mn levels were significantly decreased in T2DM group compared to the control group (p<0.01, p<0.001, p<0.01, respectively). Cu and Fe values were significantly increased
in T2DM group compared to the control group (p<0.001 p<0.05, respectively). In the T2DM group, Cu/Zn, Cu/Se, Cu/Mn ratios were found to be statistically higher than the control group
(p<0.001 for all). Also, Fe/Zn, Fe/Se, Fe/Mn ratios were found to be statistically higher than the control group (p<0.01 for all). There were the highest positive correlations betweeen Cu and
Cu/Zn; Fe and Fe/Zn; Fe/Se and Fe/Mn; Fe/Se and Fe/Mn; Fe/Mn and Cu/Mn in T2DM group. Also, there were the highest negative correlations between Zn and Cu/ Zn; Mn and Fe/Mn, and

Cu/Mn; Se and CujSe.

Conclusion ~ When we examine the findings of our study, it shows that trace elements are involved in the pathogenesis of T2DM. Further studies are needed to determine the associated mechanisms of trace

element levels and ratios in T2DM disease.

Key words  Type 2 Diabetes Mellitus; Zinc; Selenium; Manganese; Copper; Iron
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GIRiS

Tip 2 diabetes mellitus (T2DM), insiilin sekresyon bozuk-
lugu ve insiilin direncinin meydana geldigi, karbonhidrat,
protein ve lipid metabolizmalarinda bozukluklara yol agan,
hiperglisemi ile karakterize kronik progresif metabolik bir
hastaliktir."? Hastaligin gérillme sikligindaki artis sebebiy-
le, 6nemli bir saglik sorunu haline gelmektedir.* T2DM
gelisiminde etkili olan etiyolojik faktorler arasinda gene-
tik yatkinlik, viral enfeksiyonlar, otoimmiinite ve obezite
bulunmaktadir.* Kronik hiperglisemiye bagh kan damar-
lar1 ve sinir hiicrelerindeki hasar sonucunda retinopati,
noropati ve nefropati gibi mikrovaskiiler komplikasyonla-
rin yani sira kardiyovaskiiler hastalik gibi makrovaskiiler
komplikasyonlar da T2DM hastaliginda goriilmektedir.>

Viicuttaki yasamsal pek ¢ok mekanizmada yer alan eser
elementler, organizmanin gelisimi, bliylimesi ve fizyolojisi
i¢in gereklidir.” Eser elementlerin gesitli metabolik siireg-
lerde insan saglig: ve hastaliklar1 tizerinde bir¢ok 6nemli
rolleri bulunmaktadir.’ Biyokimyasal reaksiyonda rol alan
bu elementlerden bazilar1 insiilin ve glukoz metabolizmasi
ile de ilgilidir.® Eser elementlerden biri olan ¢inko (Zn)nun
pankreasin beta hiicrelerine taginmasi insilin tretimi ve
verimli bir sekilde vezikiillerin icine paketlenmesi i¢in
gereklidir. Ayrica adipozitlerde ve iskelet kaslarinda ¢in-
ko parmak proteini 407 ve ¢inko-alfa-2-glikoproteinin
glukoz tastyici tip 4 (GLUT 4) proteininin ekspresyonunu
arttirarak, bu hiicrelere insiilin ile indiiklenen glikoz ali-
mina aracilik etmektedir.® Bakir (Cu) elementinin ise mi-
tokondriyal elektron tasima zincirinin terminal ucundaki
sitokrom oksidaz fonksiyonunda 6nemli bir rolii bulun-
maktadir. Pankreatik asiner hiicreleri ve hepatositler gibi
metabolik olarak aktif dokularda Cu eksikligi mitokond-
rilerin distorsiyonuna katk: saglamaktadir.” Karbonhidrat
metabolizmasinda rol oynayan bagka bir eser element olan
mangan (Mn)’1n optimal insiilin sentezi ve salgilanmasi
ile iliskili oldugu belirtilmektedir. Ayrica Mn'nin insiilinin
reseptoriine baglanmasini arttirdig1 ve instlinin fizyolojik
etkisini kolaylagtirdig1 ifade edilmektedir.® Demir (Fe),
hticresel membran lipitlerine, proteinlere ve niikleik asit-

lere saldiran, giiglii prooksidantlardan biri olan hidroksil

radikallerinin olusumunda 6nemli bir katalizordiir. Fe'nin
katalize ettigi hidroksil radikallerinin olusumu basglangicta
insiilin direncine, daha sonra azalmis insiilin sekresyonu
ve daha sonra T2DM gelisiminde etkili oldugu 6ne siiriil-
mektedir.'*!" Selenyum (Se) 6nemli bir antioksidan eser
elementtir. Se bagimli glutatyon peroksidazin (Se GSHpx)
ko-faktorii olan Se, oksidatif strese karsi savunma siste-

minde gorev almaktadir."”?

Bu bilgileri dikkate alarak yaptigimiz literatiir aragtirma-
sinda glikoz metabolizmasi ve/veya oksidatif stresle iliskili
olduklari bildirilen bu elementler ile T2DM hastalig1 ara-
sindaki iligkiyi arastiran ¢ok sayida ¢aligmanin bulundugu-
nu ancak bu aragtirmalarda ¢eligkili bulgularin var oldugu
gortlmiistiir."**** Bu caligmada T2DM hastalarinda Zn,
Cu, Mn, Fe ve Se elementlerinin serum diizeyleri ile birlik-
te Cu/Se, Cu/Zn, Cu/Mn, Fe/Se, Fe/Zn ve Fe/Mn oranlar1
da degerlendirerek bu belirteglerin T2DM hastaliginin pa-

togenezindeki olasi rollerinin arastirilmasi amaglanmigtur.

GEREC ve YONTEMLER
Bu calisma Istanbul Egitim ve Arastirma Hastanesi Aile
Hekimligi Poliklinigine Eyliil- Kasim 2018 tarih araligin-
da bagvuran 70 T2DM ve 40 saglikli birey ile gerceklesti-
rildi. Istanbul Egitim ve Arastirma Hastanesi Etik Kurulu
(3.08.2019 tarihli ve 1388 karar numarali) onay1 ve tiim ka-
tilimcilardan bilgilendirilmis olur formu alinarak, Helsin-
ki Deklarasyonu kurallarina uygun olarak ¢aligma yapildi.
Caligmamiz vaka-kontrol arastirmasi olup, T2DM teshisi
konulan ve baska herhangi bir hastalik teshisi bulunmayan
bireyler caligmaya dahil edildi. Aglik plazma glukozunun
>126 mg/dl olmasi, oral glukoz tolerans testinin 2. saa-
tindeki plazma glukozunun >200 mg/dl olmasi, rastgele
plazma glukozunun >200 mg/dl ile birlikte diyabet semp-
tomlarinin bulunmasi, HbAlc diizeyinin >%6,5 olmasi
kriteleri dikkate alinarak Tip 2 DM hasta grubu olusturul-
du.?® Ayrica kontrol grubuna herhangi bir hastaligi bulun-
mayan, benzer yas araligindaki saglikli bireyler dahil edil-
di. T2DM hastalarindan ve saglikli bireylerden 4 ml venoz
kan 6rnegi alinarak 2000 rpmde 10 dk. santrifiij edildi ve
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serum Ornekleri analiz edilinceye kadar -80°C'de sakland.
Serum Orneklerinde Zn, Cu, Mn, Fe ve Se diizeyleri in-
diiktif eslesmis plazma optik emisyon spektrofotometresi
(ICP-OES, Thermo iCAP 6000, Cambridge, Ingiltere) ile
olgiildii. Analiz i¢in serum 6rnekleri % 0,3 HNO3 (Mer-
ck, Darmstadt, Almanya) ile 1:10 oraninda ile sulandirildi.
1000 mg/l konsantrasyonlarda olan stok soliisyonlar1 kul-
lanilarak kalibrasyon standartlar1 hazirlandi. Stok soliis-
yonlar1 ve % 0,3 oraninda HNO3 igeren distile su kullani-
larak 0,0025, 0,0050, 0,0100, 0,0500, 0,2500 ve 0,5000 ppm
konsantrasyonlarda multielement standart soliisyonlar:
(Millipore, Bedford, MA, ABD) hazirlandi. Zn, Cu, Mn, Fe
ve Se element diizeylerinin belirlenmesinde 213,800 nm,
324,754 nm, 257,610 nm, 259,940 nm ve 196,026 nm dalga
boylar1 kullanildi. Element diizeyleri sonuglar: pug/dL ola-
rak belirlendi ve Cu/Se, Cu/Zn, Cu/Mn, Fe/Se, Fe/Zn, Fe/

Mn oranlari her hasta i¢in ayr1 ayr1 hesaplandi.

istatistiksel Degerlendirme
Istatistiksel degerlendirmeler “Statistical Package for the
Social Sciences-SPSS 21.0 for Windows” paket programi
kullanilarak gerceklestirildi. Normal dagilim gosteren ve-
rilerin incelenmesinde Sudent t, normal dagilim gésterme-
yen verilerin incelenmesinde ise Mann-Whitney U testleri
kullanilarak gruplar arasindaki anlamliliklar belirlendi.
Sonuglar ortalamazstandart sapma (S.S.) olarak verildi ve

p<0,05 degerler anlami olarak kabul edildi. Ayrica Pearson

korelasyon testi ile degiskenler arasindaki iliski aragtirildi.

BULGULAR

Caligma T2DM hastalarinin olusturdugu vaka grubu ve
saglikli bireylerin olusturdugu kontrol grubu ile gercekles-
tirildi. Vaka ve kontrol gruplarina ait tiim veriler ortala-
ma * standart sapma (S.S.) olarak verildi. Vaka ve kontrol
gurubu verileri arasinda bulunan yas, cinsiyet, viicut kitle
indeksi (VKI) arasinda istatistiksel bir anlamlilik olmadig1
goriildi (sirastyla p=0,362, p=0,100, p=0,218). T2DM has-
ta grubunun Aglik kan sekeri (AKS) ve HbAlc diizeyleri
ise kontrol grubuna gore istatistiksel olarak anlamli dere-
cede yiiksek oldugu bulundu (her ikisi de p<0,001)

(Tablo 1).

T2DM ile kontrol gruplarinin element diizeyleri karsilagti-
rildiginda, T2DM grubunun serum Zn, Mn ve Se diizeyle-
rinin kontrol grubuna gore istatistiksel olarak anlamli de-
recede azaldig goriildi (sirastyla p<0,01 p<0,01, p<0,001)
(Tablo 2). Serum Cu ve Fe degerlerinin ise T2DM grubun-
da kontrol grubuna gore istatistiksel olarak anlamli dere-
cede artt1g1 belirlendi (sirastyla p<0,001 p<0,05) (Tablo 2).
T2DM grubunun Cu/Zn orami 1,61+0,30, Cu/Se orani
9,30+1,60, Cu/Mn orani ise 148,40+29,03 olarak hesap-
land1. Kontrol grubunun ise Cu/Zn orani 1,14+0,21, Cu/
Se orani 6,40+1,24, Cu/Mn orani ise 101,40+27,27 olarak
belirlendi. Kontrol grubuna gére T2DM grubunda Cu/Zn,

Tablo 1. Tip 2 Diabetes Mellitus ve Kontrol Gruplarina ait Demografik Ozellikler
T2DM Kontrol
(n:70) (n:40) P
Yas (Yil) 56,43+8,35 53,96+9,36 0,362
Cinsiyet
Kadin (n:60) 38 22 0,100
Erkek (n:50) 32 18 0,100
Viicut Kitle indeksi (VKI) kg/m2 28,2143,85 25,71%2,73 0,218
Hastalik Siiresi (Yil) 6,43+1,85 0 -
AKS (mg/dl) 150,80+36,90 96,84+8,64 <0,0001
HbAlc (%) 7,84+1,02 5,14+0,25 <0,0001
Veriler ortalama + standart sapma (S.S.) olarak verilmistir. AKS: Aclik kan sekeri.
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Tablo 2. Tip 2 Diabetes Mellitus ve Kontrol Gruplarina ait Serum Zn, Cu, Mn, Fe ve Se Diizeyleri
T2DM Kontrol

Zn (pg/dl) 73,45+10,86** 84,12+13,66

Cu (pg/dl) 115,50£12,70*** 94,08+15,02

Mn (pg/dl) 0,8120,13* 0,99+0,26

Fe (pg/dl) 113,10+24,16* 93,85+24,63

Se (pg/dl) 12,84+2,10%** 14,98+2,17

Veriler ortalama + standart sapma (S.S.) olarak verilmistir. T2DM: Tip 2 Diabetes Mellitus, Zn: Cinko,

Cu: Bakir, Mn: Mangan, Fe: Demir, Se: Selenyum. *p<0,05, **p<0,01, ***p<0,001.

Cu/Se, Cu/Mn oranlarinin istatistiksel olarak yiiksek oldu-
gu gozlendi (tiimi i¢in p<0,001).

T2DM grubunun Fe/Zn orami 1,56+0,35, Fe/Se orani
9,08+2,40, Fe/Mn orani ise 145,80+45,98 olarak bulundu.
Kontrol grubunun ise Fe/Zn orani 1,16+0,37, Fe/Se orani
6,82+2,08, Fe/Mn orani ise 98,89+45,98 olarak belirlendi.
T2DM grubunun Fe/Zn, Fe/Se, Fe/Mn oranlar1 da benzer
sekilde kontrol grubuna gore istatistiksel olarak ytiksek ol-
dugu bulundu (tiimi i¢in p<0,01) (Sekil 1a ve 1b).

Element diizeyleri ve oranlar: arasindaki iligki incelendi-
ginde T2DM grubunda Zn ile Mn diizeyi ve Fe/Se, Fe/Mn,
Cu/Mn oranlari arasinda; Cu ile Fe/Zn, Cu/Zn ve Cu/Mn
oranlar1 arasinda; Fe ile Fe/Zn, Fe/Se ve Fe/Mn oranlar1

arasinda; Mn ile Cu/Zn orani arasinda;Fe/Zn orani ile Fe/

Se, Fe/Mn, Cu/Zn oranlar1 arasinda; Fe/Se orani ile Fe/
Mn, Cu/Se ve Cu/Mn oranlar1 arasinda; Fe/Mn ile Cu/
Mn oranlar1 arasinda; Cu/Se ile Cu/Mn oranlar1 arasinda
pozitif korelasyon oldugu goriildii. Buna ek olarak Zn ile
Cu/Zn orani arasinda; Mn ile Fe/Mn ve Cu/Mn oranlar1
arasinda; Se ile Fe/Se ve Cu/Se oranlar1 arasinda negatif bir

korelasyon oldugu gozlemlendi (Tablo 3).

TARTISMA
T2DM hastaligi, 6nlenmesi ve tedavisinde yeni yaklagim-
lara ihtiya¢ duyulan uluslararas1 bir saglik sorunudur.”!
Bir¢ok etkene bagli olarak gelisen T2DM hastalig1, endok-
rin etkilesimlerdeki fonksiyonel bozukluklara, karbonhid-
rat, lipit ve eser element metabolizmasindaki bozukluklara
katkida bulunmaktadir. Diyabetle iliskili metabolik disre-

giilasyonlar ¢oklu organ sistemlerinde patolojik degisik-

Tablo 3. Tip 2 Diabetes Mellitus Grubuna ait Serum Zn, Cu, Mn, Se, Fe diizeyleri ve Cu/Zn, Cu/Se, Cu/Mn, Fe/Zn, Fe/
Se, Fe/Mn Oranlarinin korelasyonu
Zn Cu Fe Mn Fe/Zn Fe/Se Fe/Mn Cu/Zn Cu/Se
Zn
Cu -0,121
Fe 0,287 0,336
Mn 0,486* 0,161 -0,153
Se 0,277 0,310 0,022 0,334
Fe/Zn -0,353 0,428* 0,789*** 0,189 0,206
Fe/Se 0,414* 0,026 0,754*** -0,396 -0,626** 0,455*
Fe/Mn 0,537** 0,180 0,812*** | -0,674*** -0,213 0,430* 0,804***
Cu/Zn -0,750%* 0,739*** 0,023 0,442* 0,411 0,517* -0,278 -0,255
Cu/Se 0,230 0,303 0,147 -0,267 -0,801%** 0,009 0,614** 0,319 0,020
Cu/Mn 0,418* 0,482* 0,399 -0,761* -0,144 0,109 0,443* 0,767*** 0,022 0,466*
Degerler r; korelasyon katsayisi olarak verilmistir, *p <0,05, **p <0,01, ***p <0,0001 olarak kabul edilmistir
(Pearson korelasyonu)
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Sekil 1a. Tip 2 Diabetes Mellitus ve kontrol gruplarina ait Se-  $ekil 1b. Tip 2 Diabetes Mellitus ve kontrol gruplarina ait

rum Cu/Zn, Cu/Se, Fe/Se, Fe/Zn Oranlar1. Veriler ortalama +
standart sapma (S.S.) olarak verilmistir. ¥+ p<0,01,
$+4p<0,001.

liklere neden olmakla birlikte, makro ve mikro vaskiiler
komplikasyonlardan kaynaklanan agir morbidite ve mor-

talite yiikiine sebep olmaktadir.22

Eser elementlerin viicuttaki farkli metabolik stire¢lerde
hayati rolleri oldugu bilinmektedir.!* Diyabet hastaliginda
bazi elementlerin metabolizmalarinda degisim meydana
geldigi, bu element diizeylerindeki degisim ile hastaligin
ilerlemesi arasinda bir iliski oldugu belirtilmektedir.?* Di-
yabet hastaliginda artan glukoz konsantrasyonun pank-
reas beta hiicrelerinin mitokondrilerinde serbest radikal
artisina yol acarak oksidatif hasarda artiga sebep oldugu
bildirilmektedir. Eser elementler, antioksidan enzimlerin
kofaktorleridir, eksiklikleri durumunda antioksidanlarda
azalma ve artan lipit peroksidasyonu yoluyla artan oksida-

tif stres ile iligkili olabilecekleri ifade edilmektedir.®

Zn elementi, insiilin tiretimindeki gérevinin yani sira ser-
best radikallerin yikici etkisine karsi koruyucu bir meka-
nizma ile T2DM prognozunda rol almaktadir.®® T2DM
hastaliginda Zn olas1 degisimi ile ilgili yaptigimiz literatiir
aragtirmasinda celiskili bulgularin oldugu dikkati ¢ekmis-
tir. Karahan ve ark., Hussain ve ark., Ekin ve ark., Atalay
ve ark. T2DM hastalarinda kontrol grubuna gore azalan

serum Zn verileri oldugunu bildirirken, Evliyaoglu ve

Serum Fe/Mn, Cu/Mn Oranlari. Veriler ortalama + standart
sapma (S.S.) olarak verilmistir. ¥ p<0,01, ¥+ p<0,001.

ark. ise anlamli bir degisim bulunmadigini bildirilmis-
lerdir."?*?¢ Calismamizin verileri incelendiginde hasta
grubunda serum Zn diizeylerinde anlamli bir azalma ol-
dugu goriilmektedir. Elde ettigimiz veriler gastrointestinal
absorpsiyonda azalma ve/veya hiperzinkiiri nedeniyle Zn
diizeyinde azalmanin goriilebilecegi gortistini destekle-

mektedir.®?’

Cu elementi oksidatif stresin gelisiminde rol oynamakta
ve Cu diizeyinin artis1 metal bagimli serbest radikallerin
toksik etkisini de artirmaktadir.?® T2DM hastaliginda Cu
diizeyleri ile ilgili yapilan arastirmalar incelendiginde ben-
zer sekilde ¢eliskili bulgularin oldugu gorilmistiir. Farid
ve ark., Pujar ve ark., 2014, Tamrakar ve ark’nin yaptikla-
r1 ¢aligmalarda T2DM hastalarinda saglikli bireylere gore
anlamli bir Cu artis1 oldugu bildirilirken, Yeasmin ve ark.,
Basaki ve ark., Ahmed ve ark. diisitk Cu diizeyi oldugunu,
Terres-Martos ve ark. ise Cu diizeylerinde anlamli bir de-
gisim olmadigini bildirmislerdir.**'¢2">? Calismamizda
T2DM hastalarinda saglikli bireylere gore anlaml bir Cu
artis1 oldugu goriilmektedir. Bulgularimizda elde ettigimiz
Cu diizeylerindeki artigin, glikasyonu uyaran ve Cu iyon-
larinin proteinlerin bakir baglama bolgelerinden salinma-
sina neden olan hiperglisemiye bagli olabilecegini diisiin-

diirmektedir.?®
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Serbest Fe olduk¢a pro-oksidandir ve reaktif oksijen tiir-
leri (ROT) tretebilmektedir. Bu nedenle, yiiksek serbest
Fe konsantrasyonu organizma igin zararhdir.® T2DM
hastaliginda Fe diizeyleri ile ilgili yapilan arastirmalar
incelendiginde benzer sekilde ¢eliskili bulgularin oldugu
gortlmistir. Ekin ve ark., Atari-Hajipirloo ve ark., Zheng
ve ark., Sanjeevi ve ark’nin yaptiklar: ¢alismalarda T2DM
hastalarinda saglikli bireylere gore anlamli bir Fe artig1 ol-
dugu bildirilirken, Yerlikaya ve ark., Atalay ve ark. hasta
grubunda diisiik Fe diizeyi oldugunu, Ekmek¢ioglu ve ark.
ise plazma Fe diizeylerinde anlamli bir degisim olmadigini
bildirmislerdir.®'7-192>?63° Serum Fe diizeyi ile ilgili elde et-
tigimiz veriler incelendiginde T2DM hastalarinda saglikli
bireylere gore anlaml bir Fe artisi oldugu gorilmektedir.
Elde ettigimiz veriler glikoz proteinlerinin Fe'yi baglayarak
diyabet hastaliginda siklikla gelisen komplikasyonlar ara-
sinda bulunan periferik vaskiiler disfonksiyon ve periferal
noropatilerin etiyolojisinde 6nemli rol oynadig: hipotezini
desteklemektedir.*!

Mn elementi kofaktor olarak gorev yapmakta ve serbest
radikalleri uzaklastirmaya yardimci olmaktadir.®? Serum
Mn ile T2DM iliskili aragtirmalar incelendiginde Farid
ve ark., Yeasmin ve ark. verilerimize paralel sonuglar elde
ederek hasta grubunda kontrol grubuna gore azalan Mn
diizeyleri oldugunu bildirmislerdir.'>*' Ancak Ekin ve ark.
T2DM grubunda artan Mn diizeyleri oldugunu ifade et-

mislerdir.”®

Se en onemli antioksidan ozellik gosteren eser element-
lerden biridir.!* T2DM hastaliginda Se diizeyleri ile ilgili
yapilan aragtirmalar incelendiginde de celiskili bulgular
oldugu gorilmiistiir. Kornhauser ve ark. T2DM grubunda
kontrol grubuna gore Se'nin daha diigiik oldugunu, Ek-
mekgioglu ve ark’nin yaptiklari ¢alismada ise plazma ve
eritrosit 6rneklerinde Se diizeylerinde anlaml bir degisim
olmadigini, ancak lenfosit orneklerinde Se’nin anlamli
bir azalma gosterdigini bildirmislerdir.'®** Elde ettigimiz
bulgular T2DM grubunda kontrol grubuna gore serum

Se diizeylerinin daha diitk oldugunu gostermektedir.

Antioksidan 6zellikleri nedeniyle Senin oksidatif stresi
ve dolayisiyla diyabet gelisimini engelleyebilecegi bildiril-
mektedir. Diyabetik hastalarda goriilen diisitk Se GSHpx
aktivitesinin tromboz ve kardiyovaskiiler komplikasyon-

larla iliskili olabilecegi vurgulanmaktadir.'?

Eser elementlerin ¢esitli metabolik siireglerde 6nemli rol-
leri bulunmakta ve bu elementlerin oranlarindaki denge-
sizliklerinin ateroskleroz, astim, diyabetes mellitus, koro-
ner kalp hastalig1 gibi cesitli hastaliklarin parognozunda
etkili olabilecekleri bildirilmektedir."” Yaptigimiz litera-
tir taramasinda T2DM hastaliginda element oranlarini
inceleyen smnirli sayida ¢alisma oldugunu ve ¢aligmalarin
biyiik bir bolimiiniin Cu/Zn oranu ile iliskili oldugu dik-
kati ¢ekmistir. Yapilan caligmalarla ilgili bulgular incelen-
diginde T2DM grubunda kontrol grubuna gore artan Cu/
Zn oranlar1 oldugu gortlmektedir.'”! Zn ve Cu element-
leri antioksidan enzim olan Cu/Zn Siiperoksit dismutaz
(SOD)’1n temel aktivitesi i¢in gereklidir. Cu, Zn element
diizeylerinde ve Cu/Zn oranindaki degisikliklerin, anti-
oksidan savunma sistemindeki dengeyi etkileyebilecegi ve
serbest radikallerin toksik etkisini artirabilecegi bildiril-
mektedir.*’ T2DM hastalarinda saglikli bireylere gore Fe/
Zn element oraninda anlaml artisinin oldugu da bildi-
rilmistir.'” Caligmamiza ait veriler incelendiginde Cu/Zn,
Cu/Se, Cu/Mn, Fe/Zn, Fe/Se ve Fe/Mn oranlarinin T2DM
grubunda kontrol grubuna gore arttig1 goriilmektedir. Ay-
rica T2DM grubunda bazi element diizeyleri ve oranlari
arasinda bir korelasyon oldugu da dikkati ¢ekmektedir.
Ozellikle Cu diizeyi ile Cu/Zn orani arasinda; Fe diizeyi ile
Fe/Zn, Fe/Se ve Fe/Mn oranlar1 arasinda; Fe/Se ile Fe/Mn
oranlar1 arasinda; Fe/Mn ile Cu/Mn oranlari arasinda yiik-
sek derecede pozitif korelasyon oldugu, Zn diizeyi ile Cu/
Zn orani arasinda; Mn diizeyi ile Fe/Mn ve Cu/Mn oran-
lar1 arasinda; Se diizeyi ile Cu/Se orani arasinda ise yiiksek

derecede negatif bir korelasyon oldugu gortlmektedir.

Sonug olarak ¢alismamizin bulgular1 T2DM hastalarinda
serum Zn, Mn, Mg, Se diizeylerinde azalma, Cu ve Fe dii-
zeyleri ve Cu/Zn, Cu/Se, Cu/Mn, Fe/Zn, Fe/Se ve Fe/Mn
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oranlarinda ise artis oldugunu gostermektedir. Bu bulgu-
lar bozulmus eser element metabolizmasinin T2DM pa-
togenezinde ve progresyonunda rol oynayabilecegi fikrini

akla getirmektedir.

Cikar iliskisi:
Yazarlarin herhangi bir ¢ikar dayali bir iligkisi bulunma-

maktadir.
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Abstract

Objective  Millions of Syrian had to abandon their country due to the civil war and took refugee in neighboring countries. This refugee crisis is affecting the countries that accept
immigrants in terms of health care service, economical, political and social issues. We aim to evaluate, density of the Syrian refugees in outpatient and emergency services,
inpatient services, specific interventions, and investigations ordered between 2013 and 2016. ( Sakarya Med J 2019, 9(1):46-51)

Materials ~ We tried to determine density of Syrian refugees among the patients who presented to the emergency department and outpatient clinics and the patients hospitalized in
and Methods  our hospital between 2013 and 2016. It was tried to determine the density of Syrian patients among the interventional procedures and specific investigations ordered in
the pediatric sub-branches.

Results  Approximately 13,538 Syrian refugees presented to our hospital for examination, investigations and treatment between 2013 and 2016. The number of Syrian refugees who
presented to our hospital increased to 8,540 in 2016 from 265 in 2013. The percentage of Syrian refugees in the ECG, Cerebral MRI and CT, Rhythm Holter and EEG tests
and the number of Syrian refugees in the total number has increased over the years over the years 2013-2016. The rate of Syrian refugees involved in the hospital invoice
raised to 6.63% in 2016 from 1.05% in 2013.

Conclusion  The crisis in Syria affects neighboring countries in many issues. Countries like Turkey which accept a large number of refugees should rearrange their health policies
considering refugees. Further multicenter studies are needed to determine the impact of this immigration on health care system.

Keywords  refugee; child; Health Care Services

Amag  Suriyede bagslayan i¢ savas sebebiyle milyonlarca Suriyeli iilkesini terk ederek komsu iilkelere siginmugtir. Yasanan bu sigimmact krizi go¢ alan iilkeleri saglik ve bakim hizmetleri, ekonomik,
siyasi ve toplumsal bircok konuda etkilemektedir. Bu ¢alismada hastanemizde 2013-2016 yillar: arasinda verilen poliklinik ve acil servis hizmeti, yatan hasta hizmeti, yapilan ozellikli giri-
simler ile istenilen tetkiklerdeki Suriyeli siginmact yogunlugu belirlenmeye calisilmistir. ( Sakarya Tip Dergisi 2019, 9(1):46-51 ).

Gereg ve

Yot 2013-2016 yillar: arasinda hastanemiz acil servisi ve polikliniklere basvuran hastalar ile hastanemizde yatarak tedavi goren tiim hastalar icindeki Suriyeli sigimmact yogunlugu belirlenmeye
ontems

caligildr. He izdeki pediatri yandallarinda yapilan girisimsel islemler ve ozellikli tetkiklerdeki Suriyeli hastalarin yogunlugunu belirlemeye ¢alisild:.

Bulgular ~ 2013-2016 yillart arasinda hastanemize yaklagik olarak 13538 Suriyeli siginmaci muayene, tetkik ve tedavi amactyla basvurmugtur. 2013 yilinda hastanemize bagvuran Suriyeli sigimmac
sayist 265 iken 2016 yilinda bu rakam 8540a yiikselmistir. 2013-2016 yillar: arasinda hastanemizde yapilan OGD, KIA ve karaciger biyopsisi ile EKO, Beyin MRG ve BT, Ritim holter ve EEG
tetkiklerindeki Suriyeli siginmact sayist ve toplam sayt igindeki Suriyeli siginmact yiizdesi yillar icinde giderek artmugtir. 2013 yilinda hastane faturasindaki Suriyeli siinmact orant % 1,05
iken 2016 yilinda bu oran % 6,63 yiikselmistir.

Sonug  Suriyede yasanan kriz komgu iilkeleri birgok konuda etkilemektedir. Tiirkiye gibi fazla sayida miilteci kabul eden iilkelerin saglik politikalarini sigimmacilari goz tiniinde tutarak yeniden
diizenlemesi gerekmektedir. Yasanan bu go¢iin saglik sistemi iizerine etkisini gormek igin cok merkezli calismalara ihtiyag vardir.

Anahtar

Kelimeler milteci; cocuk; saglik bakim hizmeti
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INTRODUCTION
Millions of Syrian had to abandon their country due to the
civil war that began in Syria in 2011. According to the Uni-
ted Nations data, 4 to 6 million Syrians have abandoned
their country since 2011.* The Syrian people who escaped
from the conflicts have taken refugee, especially in Turkey;
Lebanon, Jordan, Iraq and other neighboring countries.
Turkey has declared to implement an “open door policy”
for Syrian refugees and embraced the aggrieved people
shortly after the civil war began.** According to data of the
United Nations High Commissioner for Refugees, Turkey
is the country which harbors the largest number of Syrian

refugees.

This refugee crisis affects many countries, especially the
countries that accept refugees, in terms of many health
and care services, economic, political and social issues.
Providing adequate health care services for refugees is a
challenging issue for these countries in terms of economy
and workload. Turkey, Lebanon and Jordan are the leading
countries affected by this situation.*® Currently, 25% of
the Lebanese population consists of Syrian refugees, and
this crisis is now called the Syrian-Lebanese crisis in Le-

banon.®’

The protection provided to the Syrians who took refugee
in our country is the Temporary Protection according to
the international literature.'®!! The Syrians who are taken
to the status of “foreigners under temporary protection” by
issuing and registering their ID card (foreign identificati-
on document) can benefit from several services including
healthcare, education, temporary shelter and social aid.”?
Our country hosts more than 3 million Syrian refugees as
of today, and it is known that so far, 25.919.750 outpatient
services, 1.143.393 inpatient services, and 953.466 surge-
ries were carried out for the Syrian and Iraqi refugees. This
increases both the health care costs of our country, and the

workload of health workers.'**

More than half of the Syrian population that has migra-

ted out of the country consists of women and children.>'®
Children are naturally the most affected by migration and
war. While refugee children are exposed to many traumas
such as war, violence, seperation from family and abuse on
one hand, their health is negatively affected and threate-
ned by long-term migratory journeys, poor and inadequ-
ate nutrition, conditions with lack of hygiene and being

deprived from preventive health services.> '8

The aim of this study was to evaluate the prevalence of Sy-
rian refugees in outpatient and emergency services, inpa-
tient services, special interventions and the investigations
ordered between 2013-2016.

MATERIAL and METHOD

This study was conducted as a descriptive cross-sectional
study to determine the density of Syrian refugees among
the total presentations in a tertiary pediatric hospital. All
patients who presented to the emergency department and
outpatient clinics of our hospital between 2013 and 2016
were scanned through the registration system, and the
density of Syrian refugees among the total presentations
was tried to be determined. The number of patients hospi-
talized and treated in the inpatient services of our hospital
between the same dates was determined and the density of
the Syrian refugees among these patients was investigated.
Among the interventional procedures and specific inves-
tigations ordered in the pediatric sub-branches between
2013 and 2016; the numbers of cerebral magnetic resonan-
ce imaging (MRI) and computed tomography (CT), elect-
roencephalography (EEG), esophagogastroduodenoscopy
(EGD), rhythm holter, echocardiography (ECO), bone
marrow aspiration (BMA), bone marrow biopsy and liver
biopsy were determined. We tried to determine the density
of Syrian patients in these investigations and procedures.
This study was approved by University of Health Sciences,
Ankara Child Health and Diseases Hematology Oncology
Training and Research Hospital Institutional Review Bo-
ard (12/09/2017-28).
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Statistical Analysis: The descriptive categorical variables
are expressed as number (n) and percentage (%). The re-
sults were evaluated using the ‘Statistical Package for Soci-
al Sciences - SPSS 17 (Chicago, USA) software.

RESULTS
Approximately 2.200.478 patients admitted to the emer-
gency department and outpatient clinics of our hospital for
examination, investigations and treatment between 2013
and 2016. About 13.538 (0.62%) of these patients were Sy-
rian refugees. Of Syrian refugees, 30.9% presented to the
emergency department and 69.1% to the outpatient clini-
cs. Approximately 68.000 patients have been hospitalized
in the inpatient clinics of our hospital with 0.82 (n=555) of
them being Syrian refugees. The number of Syrian refuge-
es who presented to our hospital increased to 8540 in 2016
from 265 in 2013. Likewise, the number of Syrian refugees
hospitalized in the inpatient services of our hospital rai-
sed to 492 in 2016 from 11 in 2013. A significant increase
was found both in the number of Syrian patients who pre-
sented to our hospital, and the number of Syrian patients

hospitalized in our hospital between 2013 and 2016. The

number and rate of Syrian refugees’ presentations to our

hospital between 2013-2016 are shown in Table 1.

Among the interventional procedures performed between
2013 and 2016 in pediatric sub-branches of our hospital;
when the distribution of EGD, BMA, BMB and liver bi-
opsy was examined, it was found that the number of Syrian
refugees increased especially in 2015 and 2016. The distri-
bution of Syrian refugees by the interventional procedures

performed , and years is given in Table 2.

Among the procedures performed and investigations or-
dered between 2013 and 2016 in our hospital; cerebral
MRI and CT, routine and sleep-activated EEG, rhythm
holter, and echocardiography were included in this study.
The number and rate of Syrian refugees in these procedu-
res and investigations gradually increased between 2013
and 2016. While ECO was performed in 13 Syrian refu-
gees in 2013, this number increased to 156 in 2016, and
similarly the number of MRIs ordered for Syrian refugees
raised to 128 in 2016 from only one in 2013. Table 3 shows

the changes in the number and rate of Syrian refugees in

Table 1. The number and rate of Syrian refugees’ presentations to our hospital between 2013-2016
SR};rfl:gflees Total number of patients Nl:zl‘)]iecre();;::;rs‘?s;lcy Numt;zrn(l)i;zlr)lrclinic Number of Inpatients
n % n n % n %
2013 265 0.06 73 0.06 192 0.06 11 0.08
2014 1297 0.23 493 0.40 804 0.19 5 0.03
2015 3436 0.59 1235 0.92 2201 0.49 47 0.27
2016 8540 1.42 2380 1.72 6160 1.33 492 2.82
Table 2. Distribution of Syrian refugees in interventional procedures by years
SR};rflj;ees Esophagz§2it;§duoden— Bone marrow aspiration Bone marrow biopsy Liver biopsy
n % n n % n %
2013 - - 8 2.20 2 4 - -
2014 - - 8 2.52 2 3.28 1 2.56
2015 4 0.57 15 4.27 5 5.81 7.84
2016 12 1.61 33 8.44 2 2.47 6.67
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Table 3. Change in the number and rate of Syrian refugees in the investigations ordered between 2013-2016
Syrian refugees ECO Rhythm Holter | Routine EEG | Sleep Act. EEG | Cerebral CT Cerebral MRI
n (%) n (%) n (%) n (%) n (%) n (%)
2013 13 (0.10) . 1(0.03) . 1(3.85) 1(0.03)
2014 43 (0.36) 2(0.13) 11 (0.24) - 2(7.69) 14 (0.27)
2015 86 (0.76) 5(0.34) 16 (0.51) 28 (0.73) 7(9.72) 41 (0.92)
2016 156 (1.2) 5 (0.36) 64 (1.47) 91 (1.92) 11 (11) 128 (2.94)
ECO: Echocardiography EEG: Electroencephalography CT: Computed Tomography
MRI: Magnetic Resonance Imaging
the investigations by years.
DISCUSSION

The total amount of invoices reported to the Social Secu-
rity Institution by our hospital between 2013 and 2016 was
approximately 221.551.752 Turkish liras (TL) (89.988.526
United States Dollar (USD)], with about 8.605.083 TL
(3.495.159 USD) (3.88%) of this amount covered the he-
alth care services delivered to the Syrian refugees. The sha-
re of Syrian refugees in the annual invoice was 1.05% in
2013, while this rate increased to 6.63% in 2016. Similarly,
health care costs for the Syrian refugees increased to ap-
proximately 4.260.110 TL (1.407.370 USD) in 2016 from
about 465.865 TL (244.420 USD) in 2013. The costs of he-
alth care services that were delivered to the Syrian refugees

increased over years, both in price and rate (Figure 1).
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Millions of Syrian abandoned their country and took refu-
ge in neighboring countries due to the civil war, which be-
gan in Syria. This migration that started in 2011, becomes
gradually influential in countries that accept the refugees.
Turkey, Lebanon and Jordan are the leading countries that
host the largest number of refugees. One of the most im-
portant problems faced by countries that accept the refu-
gees is health care services provided to the refugees.>®* In
a study conducted in Jordan, it was reported that the total
expenditure of the Jordanian Ministry of Health for Syri-
an refugees between January 2013 and April 2013 was ap-
proximately 53 million USD, of which only 5 million USD

of this amount was covered by the United Nations. This

2015 2016

Years

Figure 1. Change in the share of Syrian refugees in the invoice of our hospital between 2013 and 2016
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negatively affected the budget of the Jordanian Ministry
of Health, thus Jordanian economy.® Likewise, Syrian re-
fugees, who make up 25% of the Lebanese population, are
adversely affecting economy and health care system of Le-
banon.** Our country has accepted the largest number of
Syrian refugees. While the expenditure for Syrian refuge-
es between April 2011 and November 2014 was 4.5 billi-
on USD, today this amount is known to exceed 20 billion
USD. Health care services constitute an important part of

the expenditures.>?

Approximately 13.538 Syrian refugees presented to our
hospital between 2013 and 2016 for examination, inves-
tigations and treatment. Of these patients, 555 received
treatment on inpatient basis. The distribution of Syrian
refugees among all patients admitted to our hospital inc-
reased gradually between 2013 and 2016. The number of
Syrian refugees who received inpatient treatment increa-
sed significantly, especially in 2015 and 2016. Likewise, the
number and rate of the Syrian refugees in EGD, BMA and
liver biopsy, cerebral MRI and CT, rhythm holter and EEG
examinations performed in our hospital between 2013 and
2016 increased gradually. While the amount of health care
services delivered to Syrian refugees in our hospital was
approximately 465.865 TL in 2013; this amount increased
to 1.575.932 in 2014, 2.303.176 TL in 2015 and 4.260.110
TL in 2016. Health care services provided to Syrian refu-
gees increased by about nine folds in 2016 compared to
2013. The reasons for the increase both in number and
rate of Syrian refugees who presented to our hospital over
the years can be explained as follows: First of all, Ankara
where our hospital is located, is not a border province with
Syria, thus the migration that started in 2011 was first felt
at the border provinces and was then reflected on the other
provinces of Turkey. Furthermore, since the Syrian refuge-
es who settled in our country learned later that health care
services provided for them were free of charge, the num-
ber of their visit to hospitals have increased by years. The
registration of Syrian refugees has been carried out more

regularly in recent years. The increased visits to pediatric

hospitals by Syrian refugees in recent two or three years
could be accepted normal because of the fact that the Sy-
rian refugees who migrated to and settled in our country
have children here.”*"* However, studies have found that
the prevalence of preventive health care and vaccination
was low among Syrian refugees. The reasons for this have
been reported as financial concerns, language problems,
and problems in the registration processes.*! We believe
that increasing the accessibility of primary health care ser-
vices to Syrian refugees will reduce the frequency of pre-
sentations to tertiary healthcare institutions such as our

hospital.

As the limitations of this study; it was conducted in a sing-
le center, and all interventional procedures and investiga-
tions performed in our hospital were not included. After
citizenship numbers have been issued for Syrian refugees,
the registration process has become more robust, so there

may be shortcomings in records, especially before 2014.

In conclusion, crisis in Syria is affecting neighboring
countries in many issues. Countries that accept a large
number of refugees such as Turkey need to reorganize
their health policies accordingly. The Syrian refugee crisis
should be governed at the global level with international
organizations and countries to share the burden of refugee

flows with the primary receiving countries.
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Abstract

Objective ~ Osteoarthritis of the knee is the most common musculoskeletal disease in older adults which causes chronic knee pain. Pulsed radiofrequency (PRF) on genicular nerves
(GN) has become increasingly popular in the treatment of chronic knee pain due to its long duration of action and non-destructive therapy. This study aimed to reveal the

effects of ultrasound-guided PRF therapy on GN in patients with knee osteoarthritis (KOA). (Sakarya Med J 2019, 9(1):52-58 )

Materials ~ This longitudinal study included patients, who were diagnosed with grade 3 to 4 gonarthrosis according to the Kellgren-Lawrence classification which patients suffered
and Methods  from intractable knee pain, at least for six months despite conservative treatment. The ultrasound-guided PRF on GN (GPRF) was performed in those patients with a
reduction of 50% or more visual analog scale (VAS) score after the diagnostic GN block (GNB). VAS and Western Ontario and McMaster Universities Osteoarthritis Index

(WOMAC) scores were evaluated before, and 1, 3, 6 and 12 months after the procedure.

Results  Of the 293 patients included in the criteria, ultrasound-guided GPRF was administered to 232 patients who responded to GNB. While the mean VAS score of the patients
before the GPRF was 6.77 + 1.24, the mean VAS scores at the 1st, 3rd, 6th and 12th months of the GPRF were 2.76 + 1.14, 2.94 + 1.08, 3.53 + 0.64, and 4.58 + 0.75,
respectively. The mean WOMAC score of the patients before GPRF was 65.75 + 14.15, while the mean WOMAC score of the 1st, 3rd, 6th and 12th months after GPRF was

36.14 + 13, 36.52 + 11.06, 37.88 + 10.86, and 41.67 + 10.84, respectively.

Conclusion  Ultrasound-guided GPRF therapy in chronic knee pain which does not respond to conservative treatments reduces pain for at least 12 months and is effective improving

knee functions.

Keywords ~ Gonarthrosis; pulsed radiofrequency; genicular nerve; knee pain

0z

Amag  Gonatroz, yetiskinlerde kronik diz eklem agrisina neden olan en yaygin kas-iskelet sistemi hastaligidir. Genikiiler sinirlere radyofrekans uygulanmasi, uzun etki siiresi ve dokuda destriisyona

d, davil:

yol agmamasi nedeniyle kronik diz agrisinin tedavisinde giderek popiiler hale gelmistir. Calig konservatif

yamit vermeyen, kronik diz agrili gonartroz hastalarinda,

genikiiler sinirlere ultrason esliginde uygulanan pulsed radyofrekans tedavisinin (GPRF) uzun dénem agri ve diz fonksiyonlarina olan etkisini incelemeyi amagladik.( Sakarya Tip Dergisi

2019, 9(1):52-58 ).

Geregve  Calismaya, Kellgren-Lawrence siniflamasina gire evre 3-4 gonartroz tanist almus olan, en az 6 ay boyunca uygulanan konservatif tedavilere ragmen agrilar: gegmeyen hastalar dahil edildi.
Yontemler  Genikiiler sinirlere ultrason esliginde gerceklestirilen tanisal blok ile VAS skoru %50 ve daha fazla azalan hastalara GPRF uyguland:. Hastalarm VAS ve Western Ontario and McMaster

Universities Osteoarthritis Index (WOMAC) skorlart islem Gncesi, islem sonrast 1, 3, 6 ve 12. ayda degerlendirildi.

Bulgular  Kriterleri karsilayan 293 hastadan, genikiiler sinirlere ultrason esliginde uygulanan tanisal bloga yanit veren 232 hastaya GPRF uygulandi. Hastalarin GPRF oncesi VAS skoru ortalamast
6.77+1.24 iken GPRF sonrast 1, 3, 6 ve 12.ay VAS skoru ortalamalar: sirasiyla 2.76+1.14, 2.94+1.08, 3.53+0.64, 4.58+0.75 bulundu. Hastalarin GPRF dncesi WOMAC skoru ortalamas:

65.75+14.15 iken GPRF sonrast 1, 3, 6 ve 12.ay WOMAC skoru ortalamalar: sirastyla 36.14+13, 36.52+11.06, 37.88+10.86, 41.67+10.84 bulundu.

Sonug  Konservatif tedavilere yanit vermeyen gonartroza bagl kronik diz eklem agrisinda, ultrason esliginde uygulanan GPRF tedavisi, en az 12 ay boyunca agriy: azaltmakta ve diz fonksiyonlarim

iyilestirmekde etkilidir.

Anahtar

Kelimeler Gonartroz; pulsed radyofrekans; genikiiler sinir; diz agrist
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INTRODUCTION
Osteoarthritis of the knee is the most common musculos-
keletal disease in older adults, and it often causes disability
due to treatment difficulties. Chronic knee pain can nega-
tively effect on quality of life by joint stiffness, functional

limitations, and disturbance in sleep.!

The treatment of knee osteoarthritis (KOA) requires an
all-around approach, including noninvasive methods
(nonsteroidal anti-inflammatory drugs, physical therapy,
and rehabilitation), minimally invasive methods (int-
ra-articular corticosteroid or hyaluronate injections and
genicular nerve procedures) and surgical procedures.
Nonsteroidal anti-inflammatory (NSAI) drugs are often
ineffective and may lead to serious adverse effects in the
elderly population aged.> Corticosteroids administration
into the joint space, provide pain control for 3-4 weeks.
Hyaluronate, at best, may be as effective as NSAI drugs,
and, in comparison with intra-articular corticosteroids, it
has a delayed onset of effects and a longer-lasting benefit.’
Surgery should be considered for patients with advanced
stage of KOA, but this may not be possible because of many
fragile patients who are at high risk during surgery. The
pulsed radiofrequency (PRF) of genicular nerves (GN),
which are becoming increasingly popular in these patients
or in patients who are not willing to undergo surgery, may
be a good option. The PRF is a variation of conventional
radiofrequency (CRF), which does not cause harmful ef-
fect on to the targeted tissue and it has neuromodulatory

role with long duration of action.

The aim of this study was to investigate the effects of ultra-
sound-guided GPRF in patients with KOA, on both chro-

nic pain and function of the knee.

MATERIALS and METHODS
Patient Selection
This longitudinal study included 293 patients 18 years of
age or older who were diagnosed with grade 3 to 4 go-

narthrosis (M17) according to the Kellgren-Lawrence

classification between November 2014 and March 2017.4

These patients suffered from intractable knee pain (Visual
Analog Scale score >5) at least six months despite other
treatments including, physiotherapy, systemic analgesics,
and intra-articular injection (hyaluronic acids, corticos-
teroids). The information of patients was obtained from
the hospital’s electronic database after approval of the Sa-
karya University Faculty of Medicine Ethical Committee
(71522473/050.01.04/61). The exclusion criteria was acu-
te knee pain, prior knee surgery, rheumatologic diseases
affecting the knee, progressive neurological disorders,
intra-articular injection during the previous 3 months,
radicular pain, anticoagulant treatments, pacemakers, and

Implantable Cardioverter Defibrillator (ICD).

Diagnostic Genicular Nerve Block Technique
All procedures were performed in the operating room.
The patient was placed in a supine position, and vital sig-
ns were monitored (electrocardiogram, noninvasive blood
pressure, and peripheral oxygen saturation). The diagnos-
tic genicular nerve block (GNB) was applied after the skin
disinfection with ultrasound guidance (M5 Color Diag-
nostic Ultrasound System; Mindray, Shenzhen, China)
using a 12 MHz linear transducer. The targets for diagnos-
tic GNB included the superior lateral, the superior medi-
al, and the inferior medial genicular nerves. To perform
a superior medial genicular nerve block, a linear 12 MHz
high-frequency ultrasound transducer was placed over the
medial joint space in a sagittal orientation. The ultrasound
transducer was moved proximally following the medial
hyperechoic margin of the femur to identify the transition
point of the medial femoral condyle for visualizing the su-
perior medial genicular artery because of the superior me-
dial genicular nerve close to the superior medial genicular
artery. Color Doppler was then utilized to find the superi-
or medial genicular artery. If the superior medial genicular
artery cannot be visualized the ultrasound transducer was
turned 90 degrees to provide a transversal view, perpendi-

cular to the longitudinal femur axis.
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This same procedure was repeated at the medial tibia and
the lateral femur to target the inferior medial genicular
artery and superior lateral genicular artery, respectively
(Figure 1, 2). The ultrasound-guided GNB performed with

0.5% bupivacaine 3 ml each of the genicular nerve.
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Figure 1. Color Doppler image demonstrating the superior

lateral genicular artery (sagittal plane).
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Figure 2. Ultrasound guided superior lateral genicular

nerve block (axial plane)

Pulsed Radiofrequency Application Technique
The genicular nerve pulsed radiofrequency (GPRF) was
performed in those patients with a reduction of 50% or
more Visual Analog Scale (VAS) score after the diagnostic
GNB. The ultrasound-guided GPRF was administered un-
der operating room conditions while the patient was mo-

nitored in a supine position.

After the genicular arteries were visualized using the afore-

mentioned ultrasound technique the 22 G 5-mm active-tip
100-mm radiofrequency needle (SC-K; Top Neuropole,
Tokyo, Japan) was advanced to each nerve sequentially
using the in-plane approach under real-time ultrasound
guidance. After proper needle tip placement was confir-
med, sensorial stimulation was given at 50 Hz for 1 ms to
identify the nerve position. With the sensory stimulation,
paresthesia, pain, or discomfort at the knee was required
to be less than 0.5 volts. In addition, the motor stimulus
applied at 2 Hz for 1 ms and at least 1 volt to determine the
absence of fasciculation. The GPRF treatment was applied
for three cycles at 42 °C, 45 V, 2 Hz, and 20 ms, with a wide
wave for 120 s (NeuroTherm, Middleton, MA, USA). VAS
and Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC) assessments of those patients
that underwent the GPRF treatments were conducted pos-
toperatively at the 1st month, 3rd month, 6th month, and
12th month follow-ups.®

Assessment of Pain and Functional Status
Before and after the GNB and GPRF applications, pain
assessments were done using a VAS. The knee joint func-
tion and improvement of the quality of life was evaluated
using the WOMAC. The WOMAC consists of three parts,
pain, stiffness, and physical function, with a total of 24 qu-
estions. The WOMALC test has been proven validity in the
Turkish language before.>S, The test questions are scored
on a scale of 0-4, which correspond to: None (0), Mild (1),
Moderate (2), Severe (3), and Extreme (4). In the first part
of the questionnaire, the patient is asked to rate the seve-
rity of the pain during different physical activities (during
walking, using stairs, in bed, sitting or lying, and standing
upright). The severity of joint stiffness is assessed in the se-
cond part based on the patient’s perceived difficulty when
walking after first waking and later in the day. The third
part of questionnaire assesses to physical function with 17
items. Higher scores on the WOMAC indicate worse pain,

stiffness, and functional limitations.
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Statistical Analysis
In the data analysis, SPSS for Mac version 23.0 was used.
The values were given as the mean*standard deviation
(SD) in the statistical analysis. The demographic variab-
les were compared using a t-test or chi-squared test for
the continuous and categorical variables, respectively.
The difference between the repeated measurements in the
group was assessed using the Repeated Measures-ANOVA
(RM-ANOVA). A p level of <0.05 was accepted for the sta-

tistical significance.

RESULTS

Between November 2014 and March 2017, diagnostic
GNB was performed on 293 patients. A total of 259 pa-
tients had a positive response (at least 50% reduction in
VAS score) to the diagnostic GNB. Of 259 patients with
positive diagnostic GNB, 12 had on-going pain relief, and
247 had recurrent pain when they were assessed for GPRF,
6 had refused GPRE. Of 241 patients with scheduled GPRF
treatment, 9 had decided to surgery in wating for GPRF
treatment, 232 had received GPRF treatment. The flowc-
hart of the study is presented in Figure 3.

Recicved diagnostic genicular nerve block

(8+293)

;N

] Pain relicf (n-299) |

No pain relief (n=34)

On going
pain elic
(n=12)

Recurent pain after
diagnastic genicular
nerve block (n=247)

Paticnts scheduled
PRF ol
(

Figure 3. Flowchart of the study

The mean age of the patients was 61.97+10.49 years. The
mean value of Body Mass Index (BMI) was 33.55+6.8.
The number of patients with grade 3 according to Kellg-
ren-Lawrence score was 177, and the number of patients
with grade 4 was 116. The number of patients with affected
right and left knee was 185, and 108 respectively. Demog-
raphic data and characteristics of these patients are shown
in Table 1.

Table 1. Age, Sex, Body Mass Index, Side of The Affect-
ed Knee, and Grade of The Gonarthrosis in Patients

Patients (n=293)
Age (years) 61.97+10.49
Sex (Male/female, n) 112/181
BMI (kg/m2) 33.55+6.8
Kellgren Lawrence (grade 3/4) 177/116
Side (Right/left) 185/108

Age and BMI (Body Mass Index) values are given by mean
average * standard deviation and percentiles.

The VAS and WOMAC total scores were measured before
therapy and at the 1st, 3rd, 6th, and 12th months following
treatment. While the mean VAS score of the patients be-
fore the GPRF was 6.77 £ 1.24, the mean VAS scores at
the 1st, 3rd, 6th and 12th months of the GPRF were 2.76
+ 1.14, 2.94 £ 1.08, 3.53 + 0.64, and 4.58 + 0.75, respe-
ctively. The mean WOMAC score of the patients before
GPRF was 65.75 + 14.15, while the mean WOMAC score
of the 1st, 3rd, 6th and 12th months after GPRF was 36.14
+ 13, 36.52 + 11.06, 37.88 + 10.86, and 41.67 + 10.84, res-
pectively. A significant improvement was seen in pain and
physical functions at the 1st, 3rd, 6th, and 12th months
after the GPRF procedure compared to the pre-treatment
scores (Figure 4, 5). The VAS scores and WOMAC scores
are shown in Table 2. No adverse event or complications
such as hemorrhage, thermal wound, infection, sensory
or motor loss in the procedure area were observed in the
follow-up GPRE
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DISCUSSION
To the best of our knowledge, this is the most extensive
study showing the clinical efficacy of ultrasound-guided
GPRF in KOA. In this study, we found that ultrasound-gu-
ided GPRF can reduce osteoarthritis-related knee pain

and knee function in patients with Kellgren-Lawrence

classification grade 3 to 4. The patients experienced signi-
ficant pain relief and functional improvement in the knee
during the 12 month follow-up period. Furthermore, ult-
rasound-guided GPRF is a minimally invasive procedure
for relieved the knee pain without any adverse effect. The
procedure was performed with ultrasound guidance as it
was safe in experienced hands, cost-effective, and reduced
complications. With ultrasound guidance, vessels, perios-
teum, ligaments, tendons, and other structures can be vi-
sualized. Thanks to real-time imaging with ultrasound, the
accuracy of the needle placement may increase. In contrast
to the other radiological imaging techniques, ultrasound

does not use or produce ionizing radiation.

The radiofrequency (RF) is used in different clinical con-
ditions such as trigeminal neuralgia, cervicogenic heada-
ches, and spinal pain.”® Recently, PRF has been applied in
the pain management of knee osteoarthritis as a relatively
new intervention. Both PRF and conventional radiofrequ-
ency (CRF) have been demonstrated to have similar effects
on neuronal conduction. The advantages of PRF compared
to CRF are that PRF tends to be less neuro-destructive and
PRF does not cause irreversible tissue damage or long-las-
ting structural effects, neuritis-like reactions, motor defi-
cits and the risk of deafferentation syndrome.”!! PRF the-
rapy provides an analgesic effect on neuropathic pain by

suppressing the nociception-induced release of excitatory

Patients According to Months

Table 2. Distribution of Visual Analog Scale, and Western Ontario and McMaster Universities Osteoarthritis Index in

Pretreatment 1 st month 3 rd month 6 st month 12 th month
VAS 6.77+1.24* 2.76+1.14% 2.94+1.08F 3.53+0.64 4.58+0.75
WOMAC Pain 13.0944.55* 6.97+4.19 7.21£3.60F 7.89+£3.01 9.84+3.15
WOMAC Stiffnes 4.79+1.73* 3.88+£1.95 3.86+1.47 3.88+1.09 4.03+1.62
WOMAC Function 45.24+8.64* 23.85+10.17 23.98+9.33 24.61+9.36 26.12+7.73
WOMAC Total 65.75+14.15% 36.14+13 36.52+11.06F 37.88+10.86 41.67+10.84

VAS: Visual Analog Scale.

*Differences compared with 1, 3, 6, and 12 months (p<0.001).
MDifferences compared with 3, 6, and 12 months (p<0.001).
tDifferences compared with 6, and 12 months (p<0.001).

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index.
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neurotransmitters.””> Chronic knee pain in osteoarthritis
is considered nociceptive pain. However, the neuropathic
mechanism may also play a role in the pain of osteoarth-
ritis.”®* Hochman et al. reported that 34% of patients with
osteoarthritis have a neuropathic symptom including bur-
ning, tingling, numbness, and pins and needles."* Place-
bo-controlled studies showing that PRF is effective were
performed in neuropathic pain.'>' For all these reasons,

PRF was preferred in our study.

Knowledge of knee joint innervation is essential for a
successful RF treatment. The knee joint is innervated by
the articular branches of the femoral, common peroneal,
saphenous, tibial and obturator nervesl. These articular
branches are known as genicular nerves. They provide in-
nervation to the capsule of the knee joint, as well as to the

intra-articular and extra-articular ligaments."”

Genicular nerve RF could contribute to analgesia and
muscle relaxation at the chronic knee pain. Choi et al. in-
vestigated fluoroscopic guided CRF of the genicular ner-
ves. Their studies have shown that the CRF of the genicular
nerves provided more than 50% relief in pain intensity in
more than 50% of patients for 12 weeks and improvement
in the knee function.” Protzman et al. reported that the
CREF of the genicular nerves branches provided the impro-
vement in chronic knee pain after total knee replacement.”
In the reports of Choi et al. and Protzman et al. CRF was
implemented three genicular nerves (superior-lateral, su-
perior-medial, inferior-medial). Kesikburun et al. repor-
ted a significant reduction in VAS and WOMAC scores
over time in their study of the efficacy of PRF treatment
on nine patients with medial knee osteoarthritis.”® In the
report of Kesikburun et al. GPRF was implemented two
genicular nerves (superior-medial, inferior-medial) beca-
use of the authors was the thought that these are the only
two nerves clinically relevant in pain from KOA of the me-
dial compartment.” Ahmed applied ultrasound-guided
GPREF to three branches of genicular nerve on one patient

with OA and reported a significant reduction of pain for

six months also improvement in neuropathic features.?' In
our study, we applied GPRF to three branches of genicu-
lar nerve, and we found a significant decrease in the mean
score of VAS and improvement in total WOMAC score in

our one year follow-up.

The relatively high volume of local anesthetic administered
for diagnostic GNB could have compromised selectivity of
the block. Therefore, in this study, no more than 3 cc bupi-
vacaine were applied to each nerve for the diagnostic GNB.
This study has some limitations. The invasive pseudo in-
terventional procedure was an ethical problem to the cont-
rol group. Therefore, the main limitation of this study is
the lack of a control group. The second limitation is a lack
of assessment of knee joint proprioception after GPRF be-
sides, although psychological factors may contribute to the
perception of pain they were not evaluated in this study.
The third limitation is the range of motion was not asses-
sed in our study and there was no electrodiagnostics as-
sessment as electromyography (EMG) for defining or exc-

luding unwanted side effects of PRE.

CONCLUSION
This study has shown that chronic knee pain can be cont-
rolled for a long period of time, using ultrasound-guided
GPRF in gonarthrosis. There was significant pain relief,
along with a significant improvement in the knee joint
function. Ultrasound-guided GPRF therapy in patients
with gonarthrosis can be applied safely as a nondestructive
method, and that it can be repeated, if necessary. There is
a need for large series, long-term, randomized controlled

trials to confirm our results.
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Abstract

Objective  This study was performed to investigate the effects of N-Acetylcysteine (NAC) on matrix metalloproteinases (Mmp-2 and Mmp-9) immunoreactivity in testicular tissue of
diabetic rats. ( Sakarya Med J 2019, 9(1):59-67 )

Materials 28 male rats were allocated into four groups n (7); No treatment was applied to control group. Animals in the NAC alone group was treated with i.p.100 mg/kg NAC daily.
and Methods  Diabetes was induced upon injection of a single dose streptozocin 50 mg/kg intraperitoneally on diabetes group (DM). Following diabetes development, Diabetic + NAC
groups were treated with i.p.100 mg/kg NAC daily. Oxidative damage was evaluated with Total Antioxidant Status (TAS) and Total Oxidant Status (TOS) activities while the

testicular damage was determined by histopathological evaluation and immunohistochemical assessment of MMP-2 and MMP-9 at the testicular tissues.

Results  TAS levels were found to be increased in diabetic NAC-treated group animals whereas TOS, MMP-2 and MMP-9 levels were decreased in the same group. For the
histological findings, there were no testicular changes in the NAC alone and control group whereas the alterations such as marked degeneration, vacuole formation and
basement membrane thickening of tubules seminiferus contortus were observed in the testicular tissues of the DM group. But, in the treatment group, DM+NAC, these
alterations were found to be comparatively decreased.

Conclusion  Our findings suggest that administration of NAC minimize testicular damage in diabetic rats and might be a potential candidate to reduce/eliminate the negative effects
of diabetes on the testicular tissue.

Keywords  NAC, MMP2, MMP9, Testes, Diabetes

Amag  Bu galisma N-Asetilsisteinnin (NAS), diyabetik ratlarmn testis dokusunda metalloproteinazlarin (Mmp2-Mmp9) immun reaktivitesi iizerine olan etkilerini arastirmak amaciyla yapilds. (
Sakarya Tip Dergisi 2019, 9(1):59-67 ).

Geregve 28 adet erkek rat 4 gruba ayrildi (n:7). Kontrol grubu hayvanlarmna herhangi bir uygulama yapilmadi. NAS grubundaki hayvanlara 30 giinliik deney siiresince her giin i.p. 100 mg/kg NAS
Yontemler  verildi. Diyabet grubundaki (DM) hayvanlarda diyabeti olusturmak icin intaperitonel (i.p.) tek doz 50 mg/kg streptozotosin uygulands. Diyabet olusumundan sonra DM + NAS grubuna 27
giin sure ile her giin i.p. 100 mg/kg NAS verildi. Oksidatif hasar, toplam antioksidan ve toplam oksidan aktivitelerinin olgiimii ile; testis hasart ise testis dokusunun histopatolojisi ve Mmp2-M-

mp9 immun reaksiyonlarimin immunhistokimyasal degerlendirmesi ile yapild.

Bulgular  Diyabetik ratlardaki diiiik olan TAS seviyesinin, NAS uygulanan diyabetik ratlarda artmus oldugu saptandi. Diyabetik ratlarda artmis olan TOS, Mmp2 ve Mmp9'un NAS uygulamas ile
jik yapisina sahip oldugu gozlendi. Kontrol grubu ile karsilagtirildiginda, DM grubunda goze carpar bir sekilde

7 T

azaldigr gozlendi. NAS u grupta testis dokusunun olagan hi:
L

, vakuol olus ve seminifer tiibiillerin bazal membraninda kalinlasma gozlendi. DM ile karsilastirildiginda, DM + NAS grubunda dokudaki hasarin belirgin sekilde azaldigt
gozlendi.
Sonug  Bulgularimiz NAS uygulamastnin diyabetik ratlarda testis hasarint azalttigini ve diyabetin testis dokusu iizerindeki negatif etkilerini azaltma/elimine etmekte kullanilabilecegini gostermek-
tedir.

Anahtar

) NAS, MMP2, MMP9, Testis, Diyabet
Kelimeler



Sakarya Med J 2019;9(1):59-67
YALCIN Effect Of MMP-2 And MMP-9 On Immun Activities In Diabetic Rat Testis Model

INTRODUCTION
DM is a metabolic condition that causes any deficiency
or disability in the mechanism of insulin.! In addition to
disruption of the insulin mechanism, there are common
disorders in carbohydrate, fat, and protein metabolism >*
and therefore problems in other organs and systems.**
Male infertility is a serious complication of DM in addi-
tion to the other major organ and/or organ systems di-
sorders. 7 Adverse effects of diabetes mellitus on fertility
occur at several different ways. ° Altered spermatogenesis,
degenerative and apoptotic testicular changes, inconsis-
tent glucose and testosterone levels, and also insufficient
sexual physical behaviors were described both in diabetic

men and animal models."

The blood-testes barrier is essential for the development
and maturation of germ cells." MMPs are endopeptidases
and may degrade the most proteinous components of the
extracellular matrix (ECM) and basement membranes.!?
MMP-2 (gelatinase A) and MMP-9 (gelatinase B) involved

1314 that are

in the functioning of the blood-testes barrier
secreted by Sertoli and peritubular cells and these two cell
types cooperate for deposition of ECM components in the

basement membrane.'>'®

Besides endocrine disorders,”” oxidative stress is also an
important factor in the pathogenesis of many chronic
complications of diabetes.>'®* Among the targets of oxi-
dative stress in diabetes are MMP-2 and MMP-9, which
are susceptible to oxidative stress.? Changes in the blo-
od-testis barrier in streptozotocin-induced diabetic rats

adversely affect spermatogenesis.”

NAG, a precursor of reduced glutathione (GSH), has been
used in therapeutic practices.” Experimental studies sug-
gest that NAC showed increased antioxidant capacity and
depression of reactive oxygen species rate associated with
increases of GSH levels.”” GSH is the most important int-
racellular antioxidant.” NAC showed the ability to prevent

the toxic effects of oxidative stress during diabetes and

have been proposed as a complementary treatment.”*
The mechanisms responsible for the beneficial effects of
NAC have been associated to its antioxidant properties.*3
Antioxidant treatments that relied on the effects of oxida-
tive stress have reduced glycemic index and also complica-
tions of DM.***” Therefore, in this study, whether the cont-
ribution of NAC to prevent pathology in the blood-testis
barrier, which is known to be damaged in diabetic rats was
investigated by immunohistochemical, pathological and

biochemical methods.

MATERIALS and METHODS
Chemicals and Test kits
Streptozotosin (STZ) (Sigma Chemical Co Louis Mis-
souri), acetylcysteine (NACR, Basel Pharmaceutical Inc.
Sakarya-Turkey), Total Oxidant and Antioxidant Status
Test Kits (Rel Assay DiagnosticR, Gaziantep, Turkey),
and analytical reagents and solvents (Sigma Aldrich® and
Merck®) which used in all procedures were commercially

purchased.

Animals, diets and experimental protocols
A total of 28 male Wistar Albino Rat (200-220 gr), 8-10 we-
eks of age, supplied by Adiyaman University Experimental
Animal Production and Research Center were divided
into four groups (n=7). After seven-days acclimatization
in a room condition at which maintained 12 h light/12 h
dark cycle at room temperature (25+3°C) with ad libitum
standard rodent pellet diet and water, the experiment was
started. First group was named as Control group and ani-
mals were maintained on rodent standard pellet diet and
water ad libitum, without any treatment during 30 days of
experimental period. The second group was called as DM
group. Streptozotocin was dissolved in 0.1 M sodium cit-
rate buffer (pH: 4.5) and a single dose of STZ in 50 mg/kg
ratio was administered to animals via i.p. route at the first
day of the experiment. After 72 hours, blood samples were
taken from the tail veins. Animals with glucose levels abo-
ve 250 mg/dl were considered as diabetic. The third group
was called DM+NAC group. Streptozotocin was dissolved
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in 0.1 M sodium citrate buffer (pH: 4.5) and a single dose
of STZ in 50 mg/kg ratio was administered to animals via
i.p. route. After 72 hours, animals with blood glucose le-
vels above 250 mg/dl were considered diabetic in samples
taken from the tail vein. Following experimental diabetes,
NAC was administered daily at a dose of 100 mg/kg via i.p.
route until the end of the experiment. The animals in the
fourth group, defined as the NAC group, were adminis-
tered daily 100mg/kg NAC via i.p. route for the duration
of the experiment. Glucose levels and body weights of all
groups were measured and recorded regularly at the onset
and at the end of the experiment. At the end of the experi-
ment, rats in all groups were decapitated under ketamine

(75 mg/kg) + xylazine (10 mg/kg) anesthesia.

Throughout the experiment, animals were processed ac-
cording to the suggested ethical guidelines for the care of
laboratory animals (Laboratory Animal Care Committee
of Adiyaman University, protocol number: 2018/008).
Blood samples were collected by cardiac puncture before

decapitation under the anesthesia.

Tissue preparation and histopathologic examination
Animals were sacrificed after collecting the blood samples.
Testes tissues were removed and fixed in buffered 10% for-
malin solution. Tissue samples were embedded in paraffin
after routine procedures and then sectioned and stained
with hematoxylin-eosin (HxE) and then stained sections
were blindly analyzed by two experts. Mainly marked de-
generation, vacuole formation and basement membrane
thickening were scanned under a light microscope (Lei-
ca DM500 attached Leica DFC295 Digital Image Analyze
System).

Immunohistochemical methods:
Streptavidin-biotin-peroxidase complex method was used
with Thermo Scientific™ TP-015-HA commercial kit. An-
tibodies against Matrix Metalloproteinase-2 (MMP-2,
Rabbit Polyclonal H-029-30, Phoenix Pharmaceuticals,
Inc., California, USA) and Matrix Metalloproteinase-9

(MMP-9, Rabbit Polyclonal, BS-4593R Bioss Inc., Massa-
chusetts) with 1/200 dilutions. Positive and negative cont-
rols were made as recommended by the manufacturers.
Sections were visualized with 3-amino-9-ethylcarbazole
(AEC) chromogens and background colorized with Ma-
yer’s Hematoxylin. Sections were scanned under a light
microscope (Leica DM500 attached Leica DFC295 Digital
Image Analyze System). A histological score was created
based on the prevalence of immunopositivity as 0.1:<25%,
0.4:26-50, %0.6:51-75%, 0.9:76-100%) and severity (0: no
lesion, +0.5: very little lesion, +1: little lesion, +2: mild le-
sion, +3: moderate lesion). Histological scorer= Distribu-

tion x severity.

Biochemical analysis:

After the experimental period, blood samples were ta-
ken from animals by intracardiac puncture under general
anesthesia and then centrifuged at 2500 rpm to separate
sera for 5 minutes. The obtained sera were stored at -200C
until analyzed. To evaluate the degree of damage, Serum
Total Antioxidant Level (TAS), 38 and Total Oxidant Level
(TAS), 39 were measured for judging the degree of damage
based on previous studies, by using the Total Antioxidant
Status Assay Test Kit (Rel Assay DiagnosticR, Gaziantep,
Turkey) and the Total Oxidant Status Assay Test Kit (Rel
Assay DiagnosticR, Gaziantep, Turkey) with auto analyzer
(Olympus AU2700).

Statistical Methods

Statistical analysis was performed in SPSS 15.0 program.
The normal distribution of the TAS, TOS and immune va-
riables in the groups was evaluated by Kolmogorov Smir-
nov test. One-way variance-analysis was used for TAS,
TOS and Immune variables between groups. Levene sta-
tistics were used for homogeneity test of variances. Tukey
dual comparison test was used to determine the differen-
ces of groups of significant variables. Results were given
as mean + SD. Significance level was accepted at least P
<0.05.
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RESULTS
Beginning and final body weights of animals
When compared the beginning and final body weights of
rats in all groups were evaluated; the final body weights
of the Control and NAC groups were statistically higher
than the beginning (p <0.05). However, the body weights
of DM and DM+NAC groups were statistically decreased
compared to the beginning (p<0.05). (Table 1).

Biochemical Findings
Blood-glucose levels: The beginning and final blood-glu-
cose levels of the rats in all groups were compared and no
changes were observed in the Control and NAC groups.
However, blood-glucose levels in DM and DM+NAC
groups were found to be significantly increased compared

to the beginning (p <0.05). (Table 2).

TAS and TOS levels: The level of TOS, which was signi-
ficantly elevated in the DM group (p <0.05), was close to
each other in the Control, NAC, and NAC + DM groups (p
<0.05). A significant TAS level decrease was observed in
DM group compared to DM + NAC group (p <0.05) and
also in DM+NAC group compared to Control and NAC
groups (p <0.05) (Table. 3).

Histopathological Findings
In microscopical examination of HE stained sections, nor-
mal histological testicular tissues were seen in the Control
(Figure 1a) and NAC (Figure 1b) groups. When compa-
red with the Control group, marked degeneration, vacuole
formation and basement membrane thickening of tubules
seminiferus contortus were observed in the DM group (Fi-

gure 1c). Compared with DM group, a marked decrease of

Table 1. Beginning and final body weights of animals (g).

Control NAC DM DM+NAC
Beginning body weights (g) 211.96+14.08 201.02+15,20 250.73+11.10 222.05+15.88
Final body weights (g) 268,17+8.68a 284,63+9,07a 179,27+6,48a 178,25+15,75a
Values are given as mean * standard deviation.
a According to the beginning body weight (p <0.05).
Table 2. Beginning and final blood-glucose levels of animals (mg/dl).

Control NAC DM DM+NAC
Beginning blood-glucose levels (mg/dl) 102,94+4.31 105,41+2.45 105.37+2.24 102.93+2.13
Final blood-glucose levels (mg/dl) 103.30+5.06 107,09+3.78 384.76+54.43a 374.44+53.77a
Values are given as mean + standard deviation.
a According to the beginning blood-glucose levels, p <0.05).

Table 3: Serum TAS and TOS levels and immunohistochemical localizations of MMP-2 and MMP-9 in testes tissues of

animals.
N TOS, TAS, MMP-2, MMP-9
P*0.000 P*0.000 P*0.008 P*0.002
Control 7 17,41b+0,55 1,68a+0,10 1,41b+0,37 1,20b+0,30
NAC 7 17,63b£0,79 1,77ax0, 07 1,45b+0,33 1,20b+0,30
DM 7 22,29a+1,20 1,27¢+0, 07 2,22a+0,62 1,97a£0,50
DM+NAC 7 18,53b+0, 92 1,49b+0, 09 1,84ab+0,43 1,45ab+0,32

*:One Way Anova

e Means within the same column with differing superscripts are significantly different (p <0.05)
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these lesions were observed in the DM+NAC group (Fi-
gure 1d).

Immunohistochemical Findings
Immunohistochemical investigations showed that both
MMP-2 (Figure 2a-2d) and MMP-9 (Figure 3a-3d) immu-
noreactivity were especially localized in the seminiferous
tubules in the testicular tissue. Granular-type cytoplasmic

staining was observed both sertoli and in germ cells.

A significant elevation of both MMP-2 and MMP-9 levels
were detected in DM group compared with the Control
and NAC groups (P<0. 05). but this value was statistically
insignificant. Although no statistically significant diffe-
rence between DM and DM+NAC groups were observed.
(P<0. 05) (Table 3), both MMP-2 and MMP-9 levels were
decreased at DM + NAC groups compared to DM.

DISCUSSION
Arrangement of intercellular junctions and associated pro-
teins are critically important in the movement of germ cel-
Is across the seminiferous epithelium in the unique design
of spermatogenesis.*’ Sertoli cells are indispensable in sup-
porting developing germ cells, and any damage to them
leads to reduced support capabilities.** Because of the de-
terioration of adhesion between the Sertoli cells and germ
cells, the movement of germ cells within the seminiferous
epithelium disrupt and early release of immature germ cel-
Is occur during differentiating of germ cells moving across

the BTB and this is likely to cause infertility.***?

The permeability of BTB is affected by the cytokine-medi-
ated, * and/or by protease-mediated corruption of juncti-
on proteins. MMPs, a group of proteases, can disrupt or re-

gulate the different blood barriers (including blood-testes

Figure 1A-D: Hematoxylin & Eosin stained testes.
The scale bars represent 100 pm. A: Microscopical
view of Control group. Normal testicular tissues. B:
Microscopical view of NAC-treated group. Normal
testicular tissue view. C: Microscopical view of DM
group. Marked degeneration (black arrow) and base-
ment membrane thickening (blue asterix) of sem-
iniferous tubules were observed in the DM group.
D: Microscopical view of DM + NAC. A significant
decrease of degeneration (black arrow) and basement
membrane thickening (blue asteriks) of seminiferus
tubules.

Figure 2A-D: MMP-2 immunoreactivity of testes
tissues. The scale bars represent 25 um. Tissues were
stained with Streptavidin biotin peroxidase com-
plex method with Mayer’s Hematoxylin counter-
stain. AEC chromogen was used for visualization.
A: Control group. B: NAC group. C: DM group. D:
DM+NAC group.

Figure 3A-D: MMP-9 immunoreactivity of testes
tissues. The scale bars represent 25 um. Tissues were
stained with Streptavidin biotin peroxidase com-
plex method with Mayer’s Hematoxylin counter-
stain. AEC chromogen was used for visualization.
A: Control group. B: NAC group. C: DM group. D:
DM+NAC group.
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barrier) by degrading tight junction proteins.*™*

Matrix metalloproteinase-9 is essential for assessing se-
men quality * and MMP-2 regulates the migration of sper-
matogonia and spermatocytes.*” MMP-2 activation in the
testis contributes to the decreased supportive capacity of
Sertoli cells by altering junctional connections between
Sertoli cells and germ cells*** and such disruptions will
cause initiating germ cell detachment.*! In an in vivo study
MMP-2-induced germ cell detachment inhibited by pret-
reatment with a MMP-2 inhibitor.*?

Decreases in tissue inhibitor of metalloproteinase-2
(TIMP-2) expression in Sertoli cells led to MMP-2 acti-
vation.* Activated MMP-2 may alter the microenviron-
ment in the adluminal compartment and further lead to
the remodeling of tight junctions at the BTB between ad-
jacent Sertoli cells. Finally, activated MMP-2 may directly
breaks laminin/integrin complexes at apical ectoplasmic
specializations (ESs) between Sertoli cells and spermatids
and further contribute to the release of these cells into the

lumen.*!

Immunoreactivity of MMP-2 and MMP-9 explained by
researchers in mice,” rats®* and dogs.*® MMP-2 has been
reported to be localized in apical ESs that are mainly as-
sociated with the heads of prolonged spermatids.® In
dogs, MMP-2 immunoreactivity was described in head
of elongate spermatid, residual body and the Sertoli cell
and MMP-9 immunoreactivity was defined in cytoplasm
of spermatocyte, round spermatid and residual body.*
Same to researchers intra- or extra tubular immunorea-
ctivity were detected testes tissues of rats in immunohis-
tochemical staining. These more frequently cytoplasmic
immunopositivity were seen more intense in diabetic ani-
mals. Although they did not decrease to the extent of the
control levels, these values were significantly decreased in

NAC-treated diabetic animals.

According to the results obtained in the study, the high

MMP-2 and MMP-9 levels in diabetic animals are not
compatible with the results of some studies, but there is
no discrepancy. Because, in experimental and in field stu-
dies in which MMP levels are detected, especially in dia-
betics, differences are observed in serum and tissue levels,
in different tissues, in active and passive form, and in the
method used to determine. For example, significantly ele-
vated MMP-9 was measured in the sera of diabetic patient
53 and increased levels of activated MMP-2 and MMP-9
from the retinas of diabetic patients had been reported.*
A significant reduce was described the activity of latent
MMP-2, active MMP-2 and MMP-9 in diabetic testes by
using different techniques and decreases in MMP-2 and
MMP-9 have been associated with testopathy.** When the
literature on the subject is viewed collectively, the detri-
mental effects of both increases and decreases of MMPs
levels are damaging for the total health of the organism.
Therefore, the steady-state balance levels are essential for

leading a healthy life.

Oxidative stress associated testicular damages has been
described both in diabetic rats and humans. Testicular
oxidative stress, induced by both oxygen and nitrogen
free radicals, cause MMPs activation and this irregular
MMPs and TIMPs are adversely affect the construction
of the multi-layered epithelium and cytoskeleton of germ
cells.**** In our study, elevated TOS and decreased TAS
levels in diabetic animals returned to normal course with
NAC treatment. In parallel with the increase of oxidative
stress, MMP-2 and MMP-9 levels were high in the diabetic
animals and these levels decreased with NAC administra-
tion. TAS levels increased with NAC administration, whe-
reas MMP-2 and MMP-9 immunoreactivities decreased.

In conclusion; in our study, it was observed that the evi-
dent decrease in body weights of diabetic animals were not
prevented by NAC treatments and similarly increased blo-
od glucose levels in diabetic animals were not affected by
NAC applications. But, NAC application caused a decrease
in elevated MMP-2 and MMP-9 levels which elevated with
diabetes. These findings suggest that NAC might be a po-
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tential candidate to reduce/eliminate the negative effects

of diabetes especially on male fertility on the testes health.
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Abstract

Objective  To compare the outcomes of patients grouped according to the intraoperative size of the anteroposterior tear treated using double- or single-row repair techniques. (

Sakarya Med J 2019, 9(1):68-73 )

Materials ~ We examined the outcomes of 112 patients who met our inclusion/exclusion criteria by using the preoperative and postoperative Constant scores. We divided the patients
and Methods  treated using single- or double-row techniques into 4 groups based on the intraoperative size of the anteroposterior tear, including both the supraspinatus and infraspinatus

tears. Further, we divided the patients in these 4 groups into two additional subgroups treated using single- and double-row techniques.

Results  The single-row group included 64 patients and the double-row group included 48 patients. The mean follow-up time for the single- and double-row groups was 35.61 and

33.46 months, respectively. We observed a significant improvement in the outcomes of patients in the single- and double-row groups. The preoperative and postoperative
Constant scores of patients in the single-row groups were 35.96 and 81.23, respectively (p<0.001). The preoperative and postoperative Constant scores of patients in the
double-row groups were 31.60 and 74.31, respectively (p<0.001). Patients with an intraoperative tear size of 1-3 cm treated using the single-row technique showed better

outcomes than those treated using the double-row technique (postoperative Constant scores 81.22 and 71.86, respectively, p=0.005).
Conclusion  Thus, the single-row repair technique was used successfully in patients with supraspinatus and infraspinatus tears ranging from 1-3 cm.

Keywords  constant score; double row; single row; size of the anteroposterior tear; rotator cuff tear; rotator cuff repair

0z

Amag  Cerrahi sirasindaki rotator mangetteki anteroposterior yirtik dlgiisiine gore olusturulan gruplardaki tek sira ya da ¢ift sira tamir yontemi ile opere edilen hastalarin klinik sonuglarint karsi-

lagtirmak. ( Sakarya Tip Dergisi 2019, 9(1):68-73 ).

Geregve  Dabhil etme ve etmeme kriterlerine uyan 112 hastanin cerrahi 6ncesi ve sonrasi sonuglar: Constant Skoru kullanilarak degerlendirildi. Hem supraspinatus hem de infraspinatus yirtigina aymi
Yontemler  anda sahip olan, tek sira ya da ¢ift sira tamir yontemi ile ameliyat edilen hastalar cerrahi sirasinda saptanan anteroposterior yirtik dlgiisiine gore 4 gruba ayrilds. Ayrica bu 4 grup ¢ift sira ve

tek stra olmak iizere 2 alt gruba daha ayrild.

Bulgular  Hastalarin 64ii tek sira, 48’i ¢ift sira grubu igindedir. Ortalama takip siiresi tek sira grubu ve ¢ift sira grubu icin sirasi ile 35.61 ve 33.46 aydir. Hem tek sira hem de cift sira grubundaki
hastalarin sonuglarinda istatistiksel olarak anlamly ilerleme saptands. Tek sira grubunda cerrahi oncesi ve sonrasindaki Constant skorlar: sirast ile 35.96 ve 81.23 olarak saptand: (p<0.001).
Cift sira grubunda cerrahi 6ncesi ve sonrasindaki Constant skorlari sirast ile 31.60 ve 74.31 olarak saptand: (p<0.001). Cerrahi sirasinda yirtik élgiileri 1 cm ile 3 cm arasindaki grupta yer
alan hastalardan tek sira teknigi ile tedavi edilen hastalarin sonuglarinin ¢ift sira teknigi ile tedavi edilenlere gore daha iyi oldugu saptandi. (Cerrahi sonrasinda Constant skorlari sirast ile

81.22 ve 71.86 olarak saptands, p=0.005).

Sonug  Cerrahi oncesi AP yirtik dlgiileri 1 cm ile 3 cm da hem supraspi hem de inf
uygulanmgtir.

Anahtar

Kelimel constant skorus; tek sira; ¢ift stra; anteroposterior yirtik dlgiisii; rotator manget yirtigi; rotator manget tamiri
elimeler

spinatus yirtiginin ikisine de sahip olan hastalarda tek sira tamir uygulamast basarili bir sekilde
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INTRODUCTION
With the technological improvements in arthroscopic ins-
truments, arthroscopic repair has been increasingly used
over the open technique for repair of the rotator cuff tear."*
To date, however, no consensus has been established about
the preferred technique for rotator cuff tendon tears.*” Bi-
omechanical studies have shown that the double-row repa-
ir technique is superior to the single-row repair technique
in the extent of footprint coverage, strength of the repaired
tendon, gap formation, pressure under the repaired ten-
don, and the number of cycles to failure, and to date, no
clinical differences have been observed between the doub-

le- and single-row repair techniques.* !

Previous studies indicate that factors such as the shape of
the tear, preoperative anteroposterior (AP) size of the tear,
fatty degeneration of the tendons, the tendon quality and
age have been evaluated to decide whether the double- or
single-row technique should be used for repair of the ro-
tator cuff tear.>'*"” However, the most important factor
for selecting an appropriate suture technique for avoiding
damage to the rotator cuff has not been established thus
far.l3479 111618 The double-row repair is recommended,
particularly for tears greater than 3 cm. No clinical diffe-
rences are observed between the single- and double-row
repair techniques for tears smaller than under 3 cm.>51%2
This study aimed to evaluate the results of patients grou-
ped according to the intraoperative sizes of the AP tear un-
dergoing rotator cuff repair by using the single- or doub-

le-row techniques.

MATERIALS and METHODS
Our study was approved by our institutional review board
(No: 17-1124-18) and informed consent forms were ob-
tained from all participants before commencement of the
study. This study is a descriptive cross-sectional study. The
inclusion criteria were as follows: 1) persistent pain despite
6 months of conservative treatment and 2) full-thickness
tear, including both the supraspinatus and the infraspi-

natus tendons. The exclusion criteria were as follows: 1)

presence of shoulder injuries such as instability, glenohu-
meral arthritis, 2) presence of an irreparable or a partial
rotator cuff tear, 3) presence of inflammatory diseases such
as rheumatoid arthritis, 4) a history of shoulder surgery,
5) presence of an active infection at the shoulder joints,
6) presence of a neurologic deficit, and 7) having a teres

minor and/or a subscapularis tear.

A total of 287 patients underwent arthroscopic rotator cuff
repair at our clinic from January 2010 to November 2017.
Supraspinatus and infraspinatus tears were present in 112
(39%) patients. The remaining patients were excluded from
the study because of infraspinatus, supraspinatus, and sub-
scapularis tears (n=93, 32.40%), only supraspinatus tear
(n=60, 20.91%), supraspinatus and subscapularis tears
(n=20, 6.97%), and only infraspinatus tears (n=2, 0.69%).
Single-row repair and double-row repair was performed in
64 (57.14%) and 48 (42.85%) patients, respectively.

We divided the patients in our study into 4 groups ac-
cording to Cofield’s classification of rotator cuff tears by
measuring the intraoperative size of the AP tear using a
ruler during the arthroscopic surgery. 2 Subsequently,
patients in these 4 groups were divided into two subgroups
as a single- and double-row repair group (Table 1). We
evaluated the Constant score of the patients and duration
before the operation to the last follow-up at least 6 mont-
hs after the surgery (Table 2 and 3). A minimal clinically
important difference (MCID) for the Constant score has
been used to assess the success of the treatment of patients
with a rotator cuff tear® ?*, and an improvement of 10.4
points in the Constant score is required for a minimum

significant clinical difference.”

All operations were performed by the senior surgeon in a
modified beach chair position. The single-row technique
was performed using one, two, or three 4.5-mm titanium
anchors. The double- row technique was performed using
one, two, or three anchors for medial row fixation and one

or two knotless anchors for lateral row fixation. If subacro-
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Table 1: Demographics characteristics of patients

Single-row repair Double-row repair p value Total
Age (meantsd) 59.0748.60 60.85%7.64 0.130* 59.8418.22
Gender F/M 47/17 37/11 0.659** 84/28
?ﬁf::nfi"slé‘)’w'up time 35.61£19.91 33.46118.74 0.286* 34.69+19.36
Cuff repair 64 (57.14%) 48 (42.85%) 112 (100%)
Acromioplasty 57 (58.76%) 40 (41.23%) 97 (100%)
Tenotomy 36 (53.73%) 31 (46.26%) 67 (100%)
Tenodesis 10 (52.63%) 9 (47.36%) 19 (100%)
AC joint resection 5(62.5%) 3 (37.5%) 8 (100%)
Preoperative tear size
<lcm 2 (50%) 2 (50%) 4 (100%)
1-3cm 59 (72.83%) 22 (27.16%) 81 (100%)
3-5cm 3(11.11%) 24 (88.88%) 27 (100%)
>5cm 0 0 0

* Student t-test, **chi-square test, AC: acromioclavicular, sd: standard deviation

Table 2: Relationship between the Constant scores of patients in the single- and double-row subgroups

AP Tear <lcm 1-3cm 3-5cm

Size Group S D P S D P S D p
Pre-CS 38.50%4.95 29.00f1.41 | 0.060* 35.98%13.89 | 33.09%13.34 0.201* 34.00%3.46 30.4616.92 | 0.198*
Post-CS 68.5010.71 89.50+2.12 | 0.003** 81.2249.16 | 71.86+15.28 0.005** 90.00%1.73 75.29%11.58 | 0.020**

anteroposterior

** indicates a significant p value

Values are expressed as meantstandard deviation

*Student t-test, S: single row, D: double row, p: p value, Pre-CS: preoperative Constant score, Post-CS: postoperative Constant score, AP:

Table 3: Relationship between the Constant scores of patients in the single- and double-row groups

Preoperative Postoperative p value
Single-row
Constant score 35.96£13.37 81.23%9.28 p<0.001 **
Double-row
Constant score 31.60£10.25 74.31%13.54 p<0.001 **
p value 0.031** 0.008**

* Student t test, Values are expressed as meantstandard deviation, ** indicates a significant p value

mial impingement was observed after cuff repair, we per-

formed acromioplasty. Biceps tenotomy or tenodesis was

performed if we observed biceps tendonitis, synovitis, or
superior labrum from anterior to posterior (SLAP) lesions,

and we performed acromioclavicular (AC) joint resection

for symptomatic arthrosis (Table 1).

After the surgery, all patients used a Velpeau bandage for
4 weeks. The patients performed passive pendulum exerci-

ses on postoperative day 1. The patients were encouraged
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to do these exercises 5 times a day for 10 min. After 4 we-
eks, all patients were given a predetermined physiotherapy
program. Strengthening exercises were initiated between
week 8 and week 12. Sporting activities were not allowed

until postoperative month 6.

Statistical analysis: Continuous variables were expressed
as meanKstandard deviations (SD) and nominal variables
were expressed as frequencies and percentages (%). Statis-
tical analysis of two independent and dependent groups
was performed using the paired t-test and independent
t-test, respectively. The chi-square test was used to compa-
re qualitative data between the two groups. The significan-
ce was set at p<0.05. Analyses were performed using the
Number Cruncher Statistical System (NCSS) 2007 (Kays-
ville, Utah, USA).

RESULTS
The single-row group included 64 patients (women, 47
and men, 17), and the double-row group included 48 pa-
tients (women, 37 and men, 11). The mean age of patients
in the single- and double-row groups was 59.07+8.60 years
(range 39-70) and 60.85+7.64 years (range 48-74), respe-
ctively. The mean follow-up time of the patients in sing-
le- and double-row groups was 35.61+19.91 months (range
6.90-79.91) and 33.46+18.74 months (range 7.33-73), res-
pectively (Table 1). The Constant scores of the patients in
single- and double-row groups were measured according

to the intraoperative size of the AP tear (Table 2).

We observed a significant difference in the preoperative
(35.96£13.37 and 31.60%10.25) and postoperative (81.23+
9.28 and 74.31+13.54) Constant shoulder scores (p<0.001)
of the single- and double-row groups, respectively (Tab-
le 3). In addition, the postoperative Constant score of the
single-row group was significantly different from that of
the double-row group (p=0.008). However, one patient in
the double-row group had a lower postoperative Constant
score than the preoperative score (from 63 to 29 points),

and the symptoms of this patient showed no improvement

during the follow-up. Moreover, the Constant score im-
proved from 39 to 41 points in a patient in the double-row
group. Apart from these patients, all patients in the single-
and double-row groups (100% and 95.83%, respectively)
showed a more than 10-point improvement in the Cons-

tant scores.

We observed a significant difference in the postoperative
Constant scores between the single- and double-row su-
bgroups (68.50+0.71 and 89.50+2.12, respectively) in pa-
tients with an intraoperative AP tear smaller than 1 cm (p
= 0.003). Patients with an intraoperative AP tear smaller
than 1 cm in the double-row subgroup had better outco-
mes than those in the single-row subgroup (Table 2). Mo-
reover, patients in the single- and double-row subgroups
with an intraoperative AP tear measuring 1-3 cm and
those with AP tear measuring 3-5 cm showed a significant
difference in the postoperative Constant scores (p=0.005
and p=0.020, respectively). The patients with AP tear mea-
suring 1-3 cm and those with AP tear measuring 3-5 cm in
the single-row subgroups (81.2249.16 and 90+1.73, respe-
ctively) had better outcomes than those in the double-row
subgroups (71.86x15.28 and 75.29%11.58, respectively)
(Table 2).

DISCUSSION
We evaluated the functional scores of patients with a ro-
tator cuff tear repaired using a single-row or a double-row
repair technique. We observed significant improvements
in the scores of the patients after surgery with both tech-
niques. Our results were consistent with those reported
previously.>7#121 Given the MCID, 100% of patients in
the single-row group and 95.8% of patients in the doub-
le-row group showed significant improvements after the
surgery. Our results were similar to those reported by Ni-
cholas et al."! The results of the study by Nicholas et al.
showed a significant improvement of 89% in the American
Shoulder and Elbow Surgeons Shoulder (ASES) score in

36 patients treated using single- or double-row techniques.
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Our results of repair using the single- or double-row te-
chnique based on the intraoperative size of the AP tear of
the rotator cuff were different from those reported previ-
ously.>#1*2" Our results showed that patients with a tear
size>1 cm in the single-row group had a better Constant
score than those in the double-row group. However, pa-
tients with a tear size<1 cm in the double-row group had
better Constant scores than those in the single-row group.
Carbonel et al.® analyzed 160 patients undergoing arthros-
copic cuff repair during a period of two years, and they
did not observe any significant difference in the Constant
scores of patients with tear a size 1-5 cm in the single- and
double-row groups. The results of a study by Park et al.’’
in patients with a tear size>3 cm showed that patients in
the double-row group had better outcomes than those in
the single-row groups; however, no significant difference
was observed in the single- and double-row groups in the
case of patients with a tear size<3 cm. The results of a me-
ta-analysis performed by Spiegl et al.* showed no signifi-
cant difference in the outcomes of patients with small- and
medium-size tears treated using double- and single-row
techniques, whereas a significant difference was observed
in patients with large or massive tears. Our study had 64
patients in the single-row group and 48 in the double-row
group. We divided the patients further into subgroups for
analyzing the effect of the intraoperative AP tear size on
the Constant scores; however, the number of patients in
each subgroup, particularly the subgroups of patients with
a tear size smaller than 1 cm and those with a tear size
of 3-5 cm, was not sufficient for statistical evaluation. The
differences between our results and those reported pre-
viously may be attributed to the lack of a sufficient num-
ber of patients in each subgroup. However, we observed
a significant difference in the outcomes of the subgroup
of patients with tear size 1-3 cm in the double- and sing-
le-row groups, and patients in the single-row group had
better outcomes. Thus, our results showed that single-row
repair was successful in patients with a rotator cuff tear

measuring 1-3 cm.

Our study had a few limitations. The number of the pa-
tients in each group was not sufficient for statistical eva-
luation, particularly the subgroups of patients with tear
size<l cm and 3-5 cm. Although we observed meaningful
statistical differences in these subgroups, they were not
sufficient to deem our results significant. Further, since
this was a retrospective study, it may be associated with a

bias during patient selection.

Consequently, our results showed that patients with an
intraoperative tear of 1-3 cm, including the supraspinatus
and infraspinatus tendons, could be successfully treated

using the single-row repair technique.
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Abstract
Objective  Bullying that influences health and many health related behaviors in adolescences can lead to negative changes on their behaviors even in the later periods of life. The aim
of this study is to evaluate the cases of exposure to bullying, depression, anxiety state, relations with the family and school success among the students in a middle school
in Adana. (Sakarya Med ] 2019, 9(1):74-83 )
Materials  This cross-sectional study was carried out among middle school students at 6th, 7th and 8th grade in the city of Adana. The survey form applied to the students included
and Methods  socio-demographic attributes, Child Depression Scale, STAI Scale, California Bullying Victimization Scale, Family Assessment Scale and Conners Teacher Rating Scale.
Results  The number of students at 6th, 7th and 8th grade was 53 (44,5%), 29 (24,4%) and 37 (31,1%) respectively . 33 of the students (27,7%) in the study were victims of peer
bullying. Students who were subject to violence at home, at lower year levels and with non-graduate mothers were more exposed to bullying. The ones exposed to bullying
were detected to have high levels of depression anxiety and hyperactivity.
Conclusion  School bullying is an issue which is common all over the world and should not be underestimated. This study has ascertained that children exposed to bullying have high
levels of anxiety and incidence of depression, also these children were found to be more hyperactive.
Keywords  Students; Depression; Bullying
0z
Amag  Ergenlerde saglik ve bircok saghkla ilgili davranislari etkileyen zorbalik, yasamin sonraki donemlerinde bile davranislarda olumsuz degisiklige neden olabilir. Bu ¢alismanin amact, Adanada-
ki ortaokul 6grencilerinde zorbalik, depresyon, kayg durumu, aileyle iliskiler ve okul basarist ile ilgili olgularin degerlendirilmesidir. ( Sakarya Tip Dergisi 2019, 9(1):74-83 ).
Y“Ge[reglve Kesitsel tipteki bu ¢alisma, Adana ilinde 6., 7. ve 8. simiflarda ortaokul 6grencileri da yiiriitiilmiistiir. Ogrencilere uygul anket formu, sosyodemografik ozellikler, Cocuk Depresyon
ontemier Olgegi, Durumluk Kaygi Olgegi, Kaliforniya Zorbalik Magduriyet Olgegi, Aile Degerlendirme Olgegi ve Ogretmenlik Derecelendirme Olgegidir.
Bulgular 6., 7. ve 8. stnif ogrencilerinin sayisi sirastyla 53 (% 44,5), 29 (% 24,4) ve 37 (% 31,1) idi. Arastirmada 33 6grenci (% 27,7) akran zorbaligi kurbaniydi. Evde siddete maruz kalan, daha diisitk
sinifta okuyan ve anneleri okul bitirmemis olan 6grenciler, zorbaliga daha ¢ok maruz kalmisti. Zorbaliga maruz kalanlarda yiiksek diizeyde depresyon, kaygi ve hiperaktivite saptanmugtir.
Sonug  Okul zorbalig, tiim diinyada yaygin olan ve goz ard edilmemesi gereken bir konudur. Bu ¢alisma, zorbaliga maruz kalan cocuklarin yiiksek diizeyde kayg: ve depresyon sikligi tasidigini ve
bu ¢ocuklarin daha hiperaktif olduklarin: tespit etmistir.
Anahtar

Kelimeler

Ogrenciler; Depresyon; Zorbalik



Sakarya Med ] 2019;9(1):74-83
NAZLICAN et al. Exposure to Bullying In A Middle School

INTRODUCTION
Bullying is a topic with a wide coverage on TV, newspa-
per and social media and remains on the agenda of both
Turkey and the world. Having an impact on health and
many health related behaviors in adolescences, bullying
can cause negative changes on people’s behaviors on the
forthcoming years. With this respect, bullying is a public
health problem.! According to Olweus; bullying at school
is described as a vulnerable child’s continuous exposure
to aggressive behaviors of one or more students.? Bullying

can be not only physical but also psychological.?

It is possible to divide bullying to four types in general.
The first is physical (pushing, slapping, attacking with a
dangerous tool, pull one’s hair or ears, any kind of physical
violence on the body with the aim of threatening, attac-
king with weapon or knife, pranking); the second is verbal
(mocking, nicknaming, sniping, swearing, leaving verbal
offending notes); the third is emotional (cast out of the
group, belittlement, discrimination, damaging property,
unfriendly approach on purpose) and the fourth is sexual
bullying ( sexually explicit words, molesting and distur-
bing by touch). The one who bullies can be an individual

as well as a group.*

People acting aggressively are called bully while the ones
who are exposed to bullying are described as victim or
aggrieved.”® Some studies also mention about a third party
referred as bully-victim who acts aggressively at one time

and gets bullied at another.”

When looked at the literature in the light of studies done
so far, it is observed that bullied children are not self-con-
fident and assertive; have low self-esteem and are cast out
by their friends; do not claim their own rights, show soci-
ally insufficient behaviors; have negative sense of self; are
depressed and anxious.*’? On the other hand, the child-
ren who bully others are considered to act aggressively,
give damage on purpose, have high self-esteem and low

anxiety; however, similarly to the victims, they might also

be alienated from their friends."*** The children who bul-
ly and get bullied have lower academic success than those

who are not involved in these.!

The aim of this study is to evaluate the cases of exposure
to bullying, depression, anxiety state, relations with the fa-
mily and school success among the students in a middle

school in Adana.

MATERIALS and METHODS
Study Design: This cross sectional study was conducted
among 6th, 7th and 8th grade middle school students in
the city of Adana, Turkey between the months of Septem-
ber- October, 2013. The University of Cukurova granted
Ethical approval to carry out the study. (Date 08/23/2013,
no. 22/10) Written parental permission was received be-
fore the application of survey on the students and surveys
were applied to those whose families allowed. The survey
was accomplished by reaching 119 students (85%) out of
140. The students filled out the questionnaires and scales
based on their declaration, accompanied by school coun-
selors in their classrooms. Credentials were not asked from
the students. After a short conversation, they were infor-
med that there would be some questions about themselves
and the challenges they faced at school. It was especial-
ly pointed out that this was not an exam or test and the
questions did not have true or false answers. Besides, the
students were assured that their answers were confidential.
Following the survey, they were thanked for their coopera-
tion.The survey form applied to the students included so-
cio-demographic attributes, Child Depression Scale, STAI
Scale, California Bullying Victimization Scale, Family As-

sessment Scale and Conners Teacher Rating Scale.

Children’s Depression Inventory: Developed by Kova-
cs, this scale is used to measure the level of depression
on children. It is a self-rated scale and can be applied to
children aged between 6 and 17 and adolescents. CDI con-
tains 27 items in total and each item contains 3 sentences

to choose from by evaluating the last two weeks. Each sen-
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tence set contains statements indicating depression symp-
toms. The inventory can be filled out by reading out for the
child or being read by the child himself/herself. The child
is asked to evaluate his/her last two weeks and check the
most suitable sentence for himself/herself among 3 opti-
ons. The answers are scored as 0, 1, 2. Depression score is
obtained by summing up these scores. The highest possible
score is 54. High level of total score means the high seve-
rity of depression level. The cut off score is accepted as 19.

Its customization in our country was done by Oy (1990).7

State-Trait Anxiety Inventory (STAI-I, STAI-II): Develo-
ped by Spielberger and his friends, this test can be applied
to children aged over 14. Adaptation of the scale to Tur-
key, reliability and validity have been done by Oner and Le
Compte. State Anxiety Inventory determines how an indi-
vidual feels at a certain state and under certain circums-
tances while Trait Anxiety Inventory identifies how an in-
dividual feels regardless of situation and circumstances. It
is a self-report test, consisting of 20 questions to measure
state and trait anxiety. State Anxiety Inventory is quite sen-
sitive to analyzing the emotive reactions that shows instant
changes. Found on the second part of inventory with 20
items again, Trait Anxiety Inventory aims to measure the
continuity of anxiety usually inclined by a person. Score
range is between 20 (low anxiety) and 80 (high anxiety).
Scores at 36 and below indicate absence of anxiety, scores
between 37 and 42 suggest mild anxiety, scores of 43 and
above refer to high level of anxiety. In general, higher le-
vels of state and trait anxiety scores suggest higher levels of
anxiety and it is also stated that persons with scores above

60 are required to receive professional support.'**

California Bullying Victimization Scale (CBVS): Cons-
tructed by Felix and his friends, this is a self-report scale
used to assess bullying victimization among middle school
students. Adaptation of the scale to Turkish, study of relia-
bility and validity were done by Atik. CBVS includes seven
items of victimization: gossip spread behind; being kept

out of the group or being ignored, being hit, pushed or get-

ting physical harm, being threatened, property’s being sto-
len or damaged, exposure to sexual comments, jokes and
harassments. The pupils assess how often they or anyone
at school experience these cases on a five point scale (1 =
Never, 2 = Once in the past month, 3= 2 or 3 times in the
past month, 4 = About once a week, and 5 = Several times a
week). Then, in order to understand power imbalance, the
pupils are asked on a three point scale if the people who
bully them are more popular, more successful or stronger.
In the following questions, students are asked to give in-
formation about when and where the bullying occurred.
The criterion for categorization of bullied students is 2-3
times a month or more. The non-victim students are those
who have never experienced being a victim. Peer victims
are students experiencing at least one victimization at any
frequency but not reporting power imbalance. As for bul-
lied victims, they refer to students who experience at least
2-3 times of victimization per month and report at least

one power imbalance.?

Family Assessment Scale: Developed by Brown Univer-
sity and Butler Hospital within the frame of Family Rese-
arch Program, this scale is used with the aim of revealing
if the family fulfils their functions about which subjects.
Validity and reliability tests were done by Epstein, Baldwin
and Bishop in 1983 and it is known that this scale was
adapted to Turkish by Bulut. The scale includes 7 sub-di-
mensions as problem solving, communication, roles, af-
fective responsiveness, sufficient involvement, behavior
control and general functions. Scale items point at healthi-
ness like “Family members acts in a tolerant way towards
each other” or unhealthiness like “At home, we don’t share
our troubles, worries with each other”. Scores vary from 1
(healthy) to 4 (unhealthy). Score average above 2 refers to
unhealthiness in family functions and average point below

2 means healthiness in family functions.”

Conners Teacher Rating Scale (CTRS-28): This is a 28
item scale developed by Conners (1969) for teachers to rate

students’ in-class behaviors. Validity and reliability analy-
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sis of CTRS was done by Dereboy and his friends (1997) in
our country. Questions are answered by teachers on a 4 op-

» o«

rarely”,

»

tion Likert scale. Options of “never’, very Often”
and “always” are scored as “0”, “1”, “2” and “3” respectively.
As for sub scales, there are eight questions for Attention
Deficit/ Passiveness, seven questions for Hyperactivity and
eight questions for Conduct Disorder. If the total score is
found above 18 for Lack of Attention/Passiveness, above
16 for Hyperactivity and above 18 for Conduct, the child

may be said to have ADHD.?**

Statistical analysis : In our study, we assessed with the
help of CBVS if the students were prone to bullying or
not. Students were divided into two groups as bullied and
non-bullied. These two groups were analyzed in terms
of their socio-demographic attributes and their relations

with other scales used in the study.

Data management and computations of descriptive sta-
tistics of the survey were performed using SPSS 19.0 for
Windows software. Pearson chi-square, Fisher’s exact test
was applied to assess the results. The level of statistical sig-

nificance was accepted as p<0.05.

Ethical considerations: Prior to the study, permission has
been taken from Ethics Committee of Faculty of Medicine,

Cukurova University.

RESULTS
Out of 119 students participating the study, 56 (47,1 %)
were female and 63 (52,9 %) were male. Average age was
13.1+0.9 (min=12, max=15). While average age of the fe-
male students was 12.9+0.8, average age of male students
was 13.2+0.9. There was a difference in the average age of

male and female students. (p=0,026)

53 students in the study were at 6th grade class (44,5%) , 29
were at 7th grade and 37 were at 8th grade. Socio-demog-

raphic attributes of these students are shown in Table 1.

Table 1. Socio-demographic attributes of the students
(n=119)

Socio-demographic Attributes Number | Percent
Mother’s Education

Mliterate 7 5.9
Literate 1 0.8
Elementary School 61 51.2
High School 34 28.6
College 16 13.4
Father’s Education

Tlliterate 4 3.4
Literate 2 1.7
Elementary School 46 38.6
High School 38 31.9
College 29 244
Mother’s Occupation

Housewife 79 66.4
Civil Servant 21 17.6
Laborer 11 9.3
Tradeswoman 8 6.7
Father’s Occupation

Civil Servant 41 34.5
Self-employed 35 294
Laborer 20 16.8
Unemployed 12 10.1
Tradesman 11 9.2
House Status

Rent 62 52.1
Own 57 47.9
Economic Status

Bad 8 12.6
Fair 46 38.7
Good 50 42.0
Very good 15 6.7
Family type

Parents together 115 96.6
Parents divorced 4 34
Total 119 100.0

When students were asked about their success in lessons,
13 (10,9%) of them were very successful, 92 (77,3%) were
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successful and 14 (11,8%) were unsuccessful, they said. 23
students (19,3%) were working during summer holiday
and 5 students (4,2%) were working both during summer
and school period. 3 students (2,5%) mentioned that they
were smoking, 70 students (58,8%) said one of their pa-
rents was smoking. 16 students (13,4%) also said that their

fathers are drinking alcohol.

When they were asked if they see physical violence at
home, 3 students (2,5%) said they were subject to it and 2

(1,7%) said their mother was exposed to it.

Our study revealed that 33 students (27, 7%) were vic-
tims of peer bullying. Symptoms of depression were seen
in 19 students (16, 0%). According to state scale of STAI,
37 students had high level of anxiety while trait scale of
STATI found high levels of anxiety in 60 students (50, 4%).
17 students had attention deficit, 5 students (4,2%) had
hyperactivity and 4 students (3,4%) had conduct disorder.
The gender distribution in the results of scales used in the

study is shown in Table 2.

When we compared being bullied with socio-demographic

Table 2. Distribution of scale scores by gender

Female Male Total X2,p value
Scale Result Nr. %% Nr. %* Nr. %%
CBVS
Non-bullied 37 43.0 49 57.0 86 723 X2=2,027
Bullied 19 57.6 14 42.4 33 27.7 p=0.155
CDI
Depressed 44 44.0 56 56.0 100 84.0 X2=2,352
Non depressed 12 63.2 7 36.8 19 16.0 p=0.125
FAS
Healthiness in family functions 55 48.7 58 51.3 113 95.0 X2=2,343
Unhealthiness in family functions 1 16.7 5 83.3 6 5.0 p=0.126
STAI -State
Absence of anxiety 24 40.0 36 60.0 60 50.4 X2=7,234
Mild anxiety 16 72.7 6 27.3 22 18.5 p=0.027
Severe anxiety 16 43.2 21 56.8 37 31.1
STAI - Trait
Absence of anxiety 9 31 20 69 29 24.4 X2=4,3109
Mild anxiety 17 56.7 13 43.3 30 25.2 p=0.116
Severe anxiety 30 50.0 30 50.0 60 50.4
Conners Attention Deficit
Absence of AD 50 49.0 52 51.0 102 85.7 x2=1,102
Presence of AD 6 353 11 67.7 17 14.3 p=0.294
Conners Hiperactivity
Absence of Hyperactivity 56 49.1 58 50.9 114 95.8 X2=4,639
Presence of Hyperactivity 0 0.0 5 100.0 5 4.2 p=0.031
Conners Conduct
Absence of Conduct Disorder 56 48.7 59 51.3 115 96.6 x2=3,679
Presence of Conduct Disorder 0 0.0 4 100.0 4 34 p=0.055
* row percentage **column percentage CBVS: California Bullying Victimization Scale CDI: Children’s Depression Inventory
FAS: Family Assessment Scale  STAL: State-Trait Anxiety Inventory
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attributes, it was detected that lower class students were
more subject to bullying (p<0,05). Exposure to bullying
was seen more in students who had non-graduate mother
and those who had domestic violence against themselves
or their mother (p<0,05). There was not a meaningful cor-
relation between exposure to bullying, father’ education,
parents’ occupation, status of house and economic status
(p>0,05). (Table 3)

When we compared exposure to bullying with other scales,
we identified that bullied children were more depressed,
had higher levels of anxiety and hyperactivity (p<0,05).
On the other hand, there was not a meaningful correlation
found between exposure to bullying and unhealthiness in
family functions, Conners attention deficit and Conners
conduct disorder. (p>0, 05) (Table 4)

Table 3. Comparison of exposure to bullying and socio-demographic variables
Female Male Total X2,p value

Nr. %* Nr. %% Nr. %**
Class Grade
6th grade 23 43.4 30 56.6 53 44.5 X2=12.493
7th grade 20.7 23 79.3 29 24.4 p=0.02
8th grade 10.8 33 89.2 37 31.1
Mother’s Education
Non-graduate 5 62.5 3 37.5 8 6.7 X2=5.173
Graduate 28 25.2 83 74.8 111 93.3 p=0.023
Father’s Education
Non-graduate 1 16.7 5 83.3 6 5.0 x2=0.386
Graduate 32 28.3 81 71.7 113 95.0 p=0.534
Mother’s Occupation
Housewife 19 24.1 60 75.9 79 66.4 x2=1.589
Working 14 35.0 26 65.0 40 33.6 p=0.208
Father’s Occupation
Unemployed 2 16.7 10 833 12 10.1 x2=0.815
Working 31 29.0 76 71.0 107 89.9 p=0.367
House Status
Rent 19 30.6 43 69.4 62 52.1 x2=0.548
Own 14 24.6 43 754 57 47.9 p=0.459
Economic Status
Bad 1 12.5 7 87.5 8 6.7 X2=2.054
Fair 15 32.6 31 67.4 46 38.7 p=0.561
Good 12 24.0 38 76.0 50 42.0
Very good 5 33.3 10 66.7 15 12.6
Domestic violence
Violence towards my mother or me 4 80.0 1 20.0 5 4.2 p=0.021
No violence towards my mother or me | 29 25.4 85 74.6 114 95.8

79




Sakarya Med J 2019;9(1):74-83
NAZLICAN et al. Exposure to Bullying In A Middle School

Table 4. Comparison of exposure to bullying and scale sores
Not Bullied Bullied Total X2,p value

Say1 %* Say1 %* Say1 %
CDI
Depressed 77 77.0 23 23.0 100 84 X2=6,995
Non depressed 9 474 10 52.6 19 16 p=0.008
FAS
Healthiness in family functions 80 70.8 33 29.2 113 95.0 X2=2.425
Unhealthiness in family functions 6 100.0 0 0.0 6 5.0 p=0.119
STAI -State
Absence of anxiety 54 90.0 6 10.0 60 50.4 X2=19.299
Mild anxiety 11 50.0 11 50.0 22 18.5 p<0.001
Severe anxiety 21 56.8 16 43.2 37 31.1
STAI - Trait
Absence of anxiety 25 86.2 13.8 29 244 X2=7,071
Mild anxiety 24 80.0 6 20.0 30 25.2 p=0.029
Severe anxiety 37 61.7 23 38.3 60 50.4
Conners Attention Deficit
Absence of AD 73 71.6 29 28.4 102 85.7 x2=0.175
Presence of AD 13 76.5 4 23.5 17 14.3 p=0.676
Conners Hiperactivity
Absence of Hyperactivity 85 74.6 29 254 114 95.8
Presence of Hyperactivity 1 20.0 4 80.0 5 4.2 p=0.021
Conners Conduct
Absence of Conduct Disorder 82 71.3 33 28.7 115 96.6 x2=1.588
Presence of Conduct Disorder 4 100.0 0 0.0 4 3.4 p=0.208
CBVS: California Bullying Victimization Scale
CDI: Children’s Depression Inventory
FAS: Family Assessment Scale
STALI State-Trait Anxiety Inventory

DISCUSSION
School bullying is an issue which is common all over the
world and should not be underestimated. In various stu-
dies, It is possible to come across with findings that ratios
of both bully and victim (students exposed to peer bull-
ying) reach to 50% 25. The researches done in the last 30
years set forth that bullying is a serious threat on the he-
althy development of children and it has reached to seve-
re levels at schools. Piskin (2005) summarizes below the
ratios he found in his scanning related to the prevalence of

bullying and victimization worldwide:

Ratios of victim students are 30% in Australia, 28-40 % in
Italy, 04-36 % in England, 15-30% In Greece, 20-22% in
Portugal, 21% In Canada, 10% in USA, 10% in Norway.
Bullying student ratios are found to be 20% in England,
15-20% in Italy, 6% in Greece, 12% in Canada, 13% in
USA, 7% in Norway and varies between 11% and 50% in
Turkey. This ratio is found to be 27,7% in our study.” Our
study indicates that the prevalence of bullying in Turkey is

close to and even more than in these countries.
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Victims are more sensitive and touchy than other students.
They have some common characteristics such as weak
communication and having the ability to solve problem?*2.
As a result of interviews with parents of male victims,
Olweus determined that these victims were identified with
prudence and susceptibility since their childhood*. Due to
these characteristics accompanied with physical weakness,
they have difficulty in standing our and showing themsel-
ves in peer groups. These are important reasons, contribu-
ting to their victimization. At the same time, continuous
exposure to harassment of their peers increase their feelin-
gs of anxiety and insecurity. It also causes negative self-as-
sessment to become further negative.””?® The findings of
our study that bully victims have hyperactivity and high
anxiety levels support these studies. In addition, the fact
that we more frequently encounter exposure to bullying in
students at lower classes can be linked to physical weak-

nesses of these students.

Following their reviews on literature; Dake, Price and Tel-
ljohann summarize the attributes of victims as following:
-They fall into depression.

-They have suicidal ideas.

-They feel lonely.

-They have low self-esteem.

-They are anxious.

- They confront psychiatric problems.

-They have eating disorders.

-They are less popular than other children.

-They spend most of their time alone.

-They have parents who provides very few opportunities to
control social status.

-They have parents who are less responsible and less sup-
portive.

-They come from cruel and bad home environment.
-They have problems of abuse.

-Their social adaptation is weak.

-Their attachment with school is weak.

-Their absence rates are high.”

In our study, non-graduate mother and presence of vio-
lence amongst family were risk factors for exposure to
bullying. This situation also seems in accordance with the
current literature. According to McNamar, children in vic-
tim status usually come from over protective and watchful
families. These parents believe that their children are wor-
ried and defenseless. They try to prevent any kind of conf-
lict their children might confront as far as possible because
they think their children cannot overcome these problems.
However, by keeping them out of conflicts constantly, the-
se parents indeed hinder their children’s learning conflict
solving skills. Researchers believe that families’ attitude of
overprotecting their children is both the reason and the
result of being exposed to bullying.>***!

In order to prevent peer bullying at schools, with a team
work including all personnel (executives, teachers and
psychological advisors), parents and also students; scho-
ol counselling service can develop an effective prevention
program by giving trainings on awareness about bullying
to all it may concern.’® The focus should be not only on
the persons in roles of bully and victim but also persons
in other roles during the process of bullying. A small try

might cause a big impact.

The approach in avoidance of peer bullying should be in
the way of assessment, prevention and intervention. As-
sessment as the first step should include observation,
interview, socio-metric measurements, surveys, teacher
comments and self-assessment of bullies. The stage of as-
sessment should be planned meticulously and conducted
by professionals such as executives, psychological counse-

lors, teachers and psychologists.”

Regarding bullying processes that the students are exposed
to, it is beneficial to receive help from social service offi-
cers so that teachers and parents become aware of them
and provide solutions.* If the bullied person were an adult,
no one would pay much attention to the bullying. However
the victim’s being a child requires the help of adults and

instructors. Interviews with parents, effective communica-
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tion, special attention of parents and teachers will have an

impact on prevention of tyrannous behaviors.*®

In this study, high levels of anxiety, high incidence of
depression and also more hyperactivity have been found
amongst bullied children. School bullying is a common
problem over the world which should not be underesti-
mated. The main reason why school bullying is deemed as
such important is the nature of its results. A bullied child
will be alienated from the school where the bullying ta-
kes place, will live in fear and anxiety, will be absent from
school in every possible situation, thus his success will fall
and he will adopt violent methods. In addition, it seems
inevitable that they might also have different psychological
issues. For these reasons, large scale social projects are ne-

eded to be devised in order to prevent violence in schools.
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0z
Amag  Norotrofin ailesinin énemli iiyelerinden Norotrofin-3 (NT3) ve Nérotrofin-4/5'in (NT4/5), mikroskop kontrollii lazer mikrodiseksiyon teknigiyle, akson kesisi (aksotomi)
olusturulmus dorsal kok gangliyon (DRG) néronlarmin hayatta kalma yetenegini etkileyip etkilemedigini arastirmak. ( Sakarya Tip Dergisi 2019, 9(1):84-91)
Geregve  Balb/C irku yetiskin farelerden anestezi altinda ve aseptik kosullarda DRG ¢ikartildi, DRG’lerden de néron kiiltiirii hazirlandi. Hiicre ekiminden 48 saat sonra kiiltiirler,
Yontem  NT3 (50 ng/ml), NT4/5 (50 ng/ml) ve NT3+NT4/5 kombinasyonu ile muamele edildi. Néritler gévdeden 200 pm uzaklikta lazer isin1 ile aksotomi edildi. Néronlarin 8lii-
canli ayrimi igin propidyum iyodiir (PI) alim testi uygulandi. Noronlar zaman aralikli floresan mikroskobik goriintiileme sistemi ile gortintiilendi.
Bulgular  PI, 6lii hiicrelerin ¢ekirdegini floresan mikroskobu altinda parlak kirmizi gésterdi. Tiim deney gruplari, kontrol grubuna gore 24.ve 48. saatlerde hasarl néronlarin hayatta
kalma oranlarinda 6nemli artis gergeklestirdi (p<0,001). En fazla hayatta kalma oran1 NT3+NT4 grubunda, sonra sirasiyla NT3, NT4 ve kontrol gruplarinda goriildi
(p<0,001). Hayatta kalma oranlar1 48. saatte 24. saate gore azalma gosterse de bu azalma istatistiksel olarak 6nemsizdi.
Sonu¢  NT3+NT4/5 kombinasyonu, NT3 (50 ng/ml) ve NT4/5 (50 ng/ml), in vitro aksotomi hasar1 modelinde yarali DRG néronlarinin hayatta kalma oranlarim artirmaktadur.
Sunulan veriler, nérotrofik faktérlerin periferik sinirlerin mekanik yaralanmalarinda terapotik potansiyele sahip oldugunu gostermektedir.
Anahtar  Dorsal kok gangliyon; duyusal néron; aksotomi; Norotrofin-3; Nérotrofin-4/5
kelimeler
Abstract

Objective  To investigate whether of Neurotrophin-3 (NT3) and Neurotrophin-4/5 (NT4/5), important members of the neurotrophin family, affect the survival ability of dorsal root ganglion (DRG)

neurons that had axonal injury induced by axotomy with a microscope-controlled laser microdissection technique. (Sakarya Med J 2019, 9(1):84-91 )

Materials and ~ DRGs were harvested from Balb/C adult mice under hesia and aseptic conditions. DRG neuron culture was prepared. After culturing the DRG neurons for forty-eight hours, the cultures
Methods  were treated with NT3 (50 ng/ml), NT4/5 (50 ng/ml) and NT3+NT4/5 combination. Neurites were axotomized at 200 um distance from the perikaryon with the microscope-controlled laser
beam. A propidium iodide (PI) uptake test was performed to determine the dead-alive distinction of neurons. Neurons were visualized with a time-lapse fluorescent microscopic imaging

system.

Results ~ PI shows the dead cells’ nucleus as bright red under the fluorescence microscope. All experimental groups showed a significant increase in axotomized-neurons’ survival rates at 24th and 48th
hours compored to control group (p<0,001). It was determined that the highest survival rate was in NT3 + NT4 group, then NT3, NT4 and control groups respectively (p<0,001). Although the

survival rates decreased at the 48th hour, compared to that at 24th hour, this decrease was statistically insignificant though.

Conclusion  Combination of NT3+NT4/5, NT3 (50 ng/ml) and NT4/5 (50 ng/ml) increased the survival rate of DRG neurons in vitro axotomy injury model. The data presented suggested that neurotrophic

factors appears to have therapeutic potential in the mechanical injury of peripheral nerves.

Key words  Dorsal root ganglion; sensory neuron; axotomy; Neurotrophin-3; Neurotrophin-4/5
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GIRiS
Periferik sinir sisteminde kiimelenen noéron topluluklar:
gangliyon olarak adlandirilir. Gangliyonlar, etraflari siki
bag dokuyla sarili néron ve glia hiicrelerinden olusan
yuvarlak yapilardir.! Duyu ve otonom gangliyon olarak
iki grupta siiflandirilirlar. Duyu gangliyonu grubunda
yer alan dorsal kok gangliyonlar (DRGs) komsu iki ver-
tabra arki arasinda yerlesiktir. Bu gangliyonlarda yer alan
noéronlarin temel gorevi farkli duyu reseptérlerince treti-

len sinyalleri merkezi sinir sistemine iletmektir.?

Periferik sinir yaralanmalar1 siklikla zayiflatict motor ve
duyusal bozukluklara neden olur. Cerrahi teknik ve re-
konstriiktif seceneklerde 6nemli gelismelere ragmen, so-
nuglar genellikle zayiftir. Glintimiizde periferik sinir hasa-

rinin tedavisi ne yazik ki yoktur.?

Norotrofik faktorler, néronal gelisim, noronlarin hayatta
kalmasi, proliferasyon, farklilasma, myelinizasyon, akso-
nal bityiime ve sinaptik plastisite gibi pek ¢ok siirecte go-
rev alirlar. Norotrofik faktorlerin rejenerasyona da katkida
bulunduklar1 bilinmektedir.** Norotrofin ailesinin en iyi
bilinen iiyeleri; sinir bityiime faktorii (NGF), beyin koken-
li biytime faktorii (BDNF), norotrofin-3 (N'T3) ve nérot-
rofin-4/5 (NT4/5)’tir. Bunlara ilaveten sitokin ailesi olarak
bilinen 1osemi inhibe edici faktor (LIF), sillier norotro-
fik faktor (CNTF), glial hiicre kokenli faktér (GDNF) ve
fibroblast biiytime faktorii (FGF) de primer duyu noron-
larinin gelisimine ve yagsamlarinin devamina katkida bulu-

nan diger molekillerdir.®

Genellikle iskelet kasinda sentezlenen nérotrofin ailesinin
bir tiyesi olan NT3’{in ayn1 zamanda motor néronlarin ge-
lisimine de katkis1 oldugu da bilinmektedir. NT3’tin veya
onun reseptorii olan Tropomyosin receptor kinase Cnin
(TrkC) ekspresyonunda meydana gelen kusurlar siddetli
duyu hasarlarina neden olurlar. NT3 geni olmayan fareler-
de ileri derecede hareket kusurlar1 meydana gelirken; bu
hayvanlarin duyu ve sempatik néronlarinda énemli mik-

tarda kayiplarin oldugu gozlenir” NT3’lin ayni zamanda

embriyonik DRG néronlarinin canliliginin korunmasin-
da da tegvik edici etkiye sahip oldugu bildirilmistir.® NT4
memeli norotrofini iki grup tarafindan klonlandigindan
dolay1r NT-4 veya NT-5 olarak adlandirilmis, ancak daha
yaygin NT 4/5 olarak anilmaktadur.’

Bu calismada; fare DRG noron kiiltiirlerinde, mikroskop
kontrollii lazer mikrodiseksiyon teknigi kullanilarak, ak-
sonal uzantilar1 hassas lazer 1sm1 ile kesilen néronlarin
hayatta kalma kabiliyetini, NT3 ve NT4/5’in etkileyip et-

kilemediginin arastirilmasi amaglandu.

GEREC VE YONTEMLER
Deney hayvanlar1

Calismada, Van Yiiziincii Yil Universitesi Deney Hayvan-
lar1 Aragtirma Ve Uygulama Merkezinden saglanan 6-8
haftalik Balb-C irk1 fareler kullanild1. Deney hayvanlarinin
bakimi, beslenmesi ve kullanimina iliskin tiim prosediir-
ler, Avrupa Birligi Konseyinin Hayvan Deneyleri Direktifi
86/609/ECC uyarinca, Hayvan Deneyleri Yerel Etik Ku-
rulu tarafindan onaylandi. Fareler intaperitoneal ketamin
uygulamasiyla (40mg/kg) anestezi edildi, servikal transek-
siyonla 6ldiirtildii. DRG’ler aseptik kosullarda, stereo mik-
roskop altinda ¢ikarildi. Gangliyonlar, hiicre kiiltiirii yapi-
lincaya kadar soguk RPMI 1640 vasatinda bekletildi.'®!!

Hiicre kiiltiiriiniin hazirlanmasi
Enzimatik pargalamaya kolajenaz ile baslandi, HBSS ile
yikands, tripsin ile enzimatik ayristirma gergeklestirildi.
Mekanik ayristirma gangliyonlarin tiriturasyonuyla ya-
pildi. Medyuma DNAz eklendi, 50 Hz frekansta ajitasyon
islemi yapildi. Santrifiij ile ayrisan hiicreler ¢oktiriildii,
pellet NBA, FCS ve tripsin inhibitorii ile muamele edildi,
percoll gradienti ile noronlar diger hiicrelerden ve doku
kalintillarindan ayrildi. Elde edilen néronlar, NBA iginde
600 pl siispansiyon olarak bir giin 6ncesinde Poly-L-Lysi-
ne ve laminin ile kaplanan petri kaplarina ekildi. hiicreler
tabana tutunduktan sonra medyum NBA ile 1,5 ml hacme
tamamlandi, noron kiiltiirleri %5 CO2 ayarli 37 0C sicak-

11k, %100 nem saglanan etiivde, 48 saat inkiibasyona bira-
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kildi. o1

Noronlarda canliliklarin dogrulanmas:
Hiicre Kiltirt medyumuna propidyum iyodir (7.5 uM)
eklendi. Propidyum iyodiir alim testi ile ¢ekirdegi boya-
nan, floresan mikroskopta parlak kirmizi renk veren hiic-

reler 6lii, boyanmayan hiicreler canli kabul edildi (sekil 1).

Aksotomi (akson kesisi) modelinin olusturulmasi
Aksotomi i¢in canli noronlar segildi. Ayrica canli néron-
larin membranlarinin deforme olmamasina, kabarcik,
vakuol veya boncuklu nevritler gibi stres belirtileri goster-
memesine 6zen gosterildi (Sekil 2a). Aksotomi i¢in nérit-
lerin boyunun en az 200 um, en kalin, en uzun ndritler
olmalarina dikkat edildi (Sekil 2a). Aranan ozellikler za-
man aralikli mikroskop sisteminde (Cell Observer-Zeiss)
secildi (Sekil 2a). Aksotomi islemi, ultraviyole (UV) laser
tinite atagmanly, 6zel invert mikroskop sistemi ile gercek-
lestirildi (Sekil 2b). Bu sistem PALM Microlaser Techno-
lojisi ve LPMC sisteminden olugmaktadir, sistemde laser
iiretici tinite, motorize invert mikroskop (Axiovert 200M)
ve kontrolleri saglayan 6zel yazilimli (RoboLPC) bilgisayar

bulunmaktadir. Mikroskopta bulunan laser tnitesi 337

a ; v

nm dalga boyunda, her biri 3 ns siiren ve yaklagik olarak
300 pJ enerji salan darbeler tiretmektedir. Laser mikrodi-
seksiyon sistemiyle aksotomi yapmak i¢in 63X kuru faz
kontrast objektif (Achroplan N.A. 0.75, Zeiss Almanya),
laser 15101, mikroskobu ve mikroskoba bagli olan CCD ka-
112

meray1 kontrol eden bilgisayar sistemi kullanildi.

(Sekil 2b)

Aksotomi yapilan néronlara tedavi amagh
norotrofinlerin uygulanmasi
Yarali néronlari tedavi etmek i¢in deney gruplarina sira-
styla; NT3 (50 ng/ml), NT4/5 (50 ng/ml) ve NT3 (50 ng/
ml)+NT4/5 (50 ng/ml) kombinasyonu eklendi, kontrol
grubuna hi¢ birsey eklenmedi. Segilen noronlarin akson-
lar1 gévdeden 200 um uzakliktan kesildi (Sekil 2b).

Hiicre takip ve goriintiileme
Aksotomi sonrasi kiiltiirler, canli hiicre (Cell Observer-Ze-
iss) goriintilleme (zaman aralikli mikroskopi) sistemine
transfer edildi. Goriintilleme 20X biiytitmeli objektifle
yapildi. Sistem motorize bir invert mikroskop (Axiovert
200M) ile tim fonksiyonlarin kontrol edilip programla-
nabildigi bilgisayar ve yazilimindan olusmaktadir. Mik-

Sekil 1. Aksotomi 6ncesinde noronlarin 6li-canli olduklarinin tespiti. (a) Hiicrelerin faz-kontrast mikroskop goriintisi. Si-
yah oklar canli DRG néronlarini gosteriyor, sar1 oklar néron gévdesinden 200 pm uzaklikta ndrit mesafesini gosteriyor. (b)
Kirmizi floresan mikroskobik goriintii. Kirmizi floresan goriintii a resminde siyah okla gosterilen néronlarin 6li olmadiklari-

n1 dogruluyor. Kirmizi ok, olii satellit hiicresini gosteriyor. Skala bar: 50 pm
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Sekil 2. Laser mikrodiseksiyon sisteminde DRG néronunun 63X biiyiitmeli objektifde goriintiisii. (a) aksotomi 6ncesi go-
riinti, sar1 ok aksotomi yapilacak alani gosteriyor. (b) aksotomi sonras: goriintii, sar1 ok aksotomi yapilan alani gésteriyor.

roskop tizerinde bulunan dijital kamerayla goriintiiler
bilgisayar ortamina aktarilabilmektedir. Tabla {izerinde
bulunan ve preparatin yerlestirildigi inkiibasyon kutusu
destek {initeler sayesinde hiicreler i¢in fizyolojik kosullar
saglanmaktadir (37 °C, %5 CO2, nem). Sistemde kulla-
nilan bilgisayar programi (Axiovision 3.1) mikroskobun
tiim fonksiyonlarinin bilgisayar ortaminda diizenlenebil-
mesine olanak saglamaktadir. Goriintiilenen pozisyonlar
6zel bir formatla (zvi) depolanir ve bu goriintiiler birlesti-
rilerek film haline getirilebilir (24). Caligmada goriintiile-
meler sirasiyla aksotomi dncesi ($ekil 3a), aksotomiden 24
saat (Sekil 3b) ve 48 saat (Sekil 3c) sonra gerceklestirildi.
Aksotomi uygulanmis hasarli néronlarin hayatta kalma
oranlar1 % olarak hesapland1.” (Sekil.4)

istatistiksel Analiz
Istatistik hesaplamalar ve analizler icin SPSS MINITAB
paket programi kullanilmistir. Goriintii analizleri 24. ve
48. saatlerde gergeklestirildi. Gruplar arasi farkin belirlen-
mesi amaciyla oran kargilastirilmasi Z testi ile yapildi. Ca-
lismada elde edilen sonuglar tanimlayici istatistik olarak
ortalamaz+standart sapma kullanilarak 6zetlendi ve istatis-

tiksel anlamlilik diizeyi p<0.05 olarak alindu.

BULGULAR
Aksonal yaralanma modeli olusturmak icin segilen DRG
noronlarinin, aksotomi 6ncesinde (inkiibasyondan 48 saat
sonra) canli olduklar1 ve noritlerini uzattiklar: dogrulandi
(Sekil 1). DRG noéronlarinin aksonal yaralanma modeli,
lazer mikro diseksiyon teknigiyle basariyla olusturuldu
(Sekil 2). Kontrol (aksotomi), NT3 (50 ng/mL), NT4/5 (50
ng/mL) ve NT3+NT4/5 gruplarinda hiicrelerde 6liim-can-
lilik oranlari, zamana (aksotomi ve tedavi uygulamasinin
24.ve 48. saatlerinde) bagli olarak incelendi (Sekil 3). Yaral:
noronlarin hayatta kalma oranlari tedaviden 24 saat sonra;
Kontrol grubunda %36.73 (18/49), NT3 deney grubunda
%80.39 (41/51), NT4/5 deney grubunda %74.00 (37/50),
NT3+NT4/5 deney grubunda %94.44 (51/54) belirlen-
di. Tedaviden 48 saat sonra; Kontrol grubunda %28.57
(14/49), NT3 deney grubunda %76.47 (39/51), NT4/5
deney grubunda %64.00 (32/50), NT3+NT4/5 kombinas-
yonu deney grubunda %88.88 (48/54) saptandi (Sekil 4).
Hem 24. saatte hem de 48. saatte deney gruplar1 (NT3,
NT4/5, NT3+NT4/5) kontrol grubu ile kargilastirildiginda
noronlarin hayatta kalma oranlarinda istatistiksel olarak
onemli artis saglandi (p<0,001) (Sekil 4). Deney gruplar:
arasinda yapilan karsilastirmada NT3+NT4/5 kombinas-
yon grubunun, NT4/5 grubundan olan farki hem 24.saatte
(Z =2,94; P =0,003) hem de 48.saatte 6nemliydi. (Z =
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Aksotomi oncesi Aksotomi sonrasi 24. saat  Aksotomi sonrasi 48. saat

NT4/5 NT3 KONTROL

NT3+NT4/5

Sekil 3: Yarali néronlarin tedaviye verdikleri yanitlar. (a) Aksotomi dncesi faz-kontrast+kirmizi floresan (birlestirilmis) goriin-
titler. (b) Aksotomi sonrasi 24. saat birlestirilmis goriintiiler. (c) Aksotomi sonrasi 48. saat birlestirilmis goriintiiler. Siyah oklar
canli néronlary, sar1 oklar aksotomi yapilacak noktalari, kirmizi oklar 6len noronlar: gosteriyor. Skala bar: 50 pm.

-3,10; P = 0,002). Yine NT3+NT4/5 kombinasyon grubu-  zaman diliminde de istatistiksel fark yoktu. Hayatta kalma
nun, NT3 grubundan olan farki 24.saatte 6nemliydi (Z =  oranlar1 48. Saatte, 24. saate gore azalma gosterse de bu
2,20 P =0,027), fakat 48.saatdeki farki 6nemli degildi (Z  azalma istatistiksel olarak 6nemsizdi.

=1,70 P =0,090). NT3 ile NT4/5 gruplar1 arasinda her iki
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Sekil 4. Aksotomi hasarli néronlarin hayatta kalma oranlar1. Aksonal yaralanmadan ve tedavi uygulamasindan 24 saat ve 48 saat

sonra hasarli néronlarin hayatta kalma oranlari. Farkli harfler istatistiksel farkliligi gostermektedir (P<0.05).

TARTISMA
Hiicre Kiiltiirii; Arastirilan konuya iliskin daha sinirl bilgi
ve veri sunsa da hiicre kiiltiiriinden alinan sonuglar diger
fizyolojik degiskenlerden uzak oldugundan in vivo ¢alig-
malara kiyasla daha optimizedir. Bu avantaji dolayisiyla
hiicre kiiltiirti galismalari in vivo ve faz ¢aligmalarina ge-

giste ilk basamak olarak kabul gormiistiir.'*'>

Giintimiizde etkin olarak uygulanan ¢ok ¢esitli sinir hasar
modelleri mevcuttur. Bunlardan en yaygin kullanilanilan-
lar1 siyatik sinir, optik sinir, omurilik kesileri ve kortikal
yaralama gibi in vivo hasar modelleridir.'*"” In vivo model-
ler her ne kadar noronal hasara kars: cevaplar1 agiklamaya
yardimci olsa da yeterli degildir. Halbuki sinir hasarlarina
kargt molekiiler ve hiicresel tepkilerin ve mekanizmala-
rin aydinlatilmasinda in vitro metodlar daha etkin kul-
lanilmaktadir. Kiiltiir ortamlarinda uygulanabilen bir¢ok

in vitro hasar modeli bulunmaktadir; bunlardan bazilar1

mikro bigaklar, makaslar, bistiiriler, cam kapillerler gibi
malzemelerle mekanik hasar olusturma modelleridir.”® Bu
calismada uygulanan mikrolazer 1sin1 ile aksotomi hasar
modeli; daha kolay, etkin, kontrol edilebilir ve kesin bir
uygulama olmakla birlikte yeni ve 6zgiin bir tekniktir. Sis-
tematik olarak norit kesiminde ilk kez Higgins ve arkadas-
lar1 tarafindan kullanilan bu yontem de UV lazer ile he-
deflenen noéritlerin kesimi in vitro ortamda yapilmigtir.!>*?
Bu ¢aligmada rutin olarak kullanilan bir yéntem olan laser
mikrodiseksiyon mikroskobu ile hassas ve etkin bir sekilde

aksotomi gerceklestirilmistir."!

Sinir sisteminin islevini saglikli yiiriitebilmesi i¢in merkezi
ve periferik sinir sistemindeki noronal baglantilarin 6zgiin
ve dogru bir sekilde kurulmasi gerekir. Sinir sisteminin
bu gorevlerini yerine getirmesinde etkili olan nérotrofik
faktorler noronlarin yagam siiresine, biiylimesine, mor-

folojik degisikliklerine, néronlar arasi sinyal iletimine ve
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hayatta kalmasina etki ederler.” Norotrofik faktor ailesi-
nin iiyeleri olan NT3 ve NT4/5'in merkezi ve periferik
sinir sistemi noéronlarinin canliliklarini stirdéirmelerine
ve rejenerasyonlaria katkida bulundugu bilinmektedir.?
NT3%in kiiltiiri yapilan dorsal kok gangliyon hiicrelerinin
%60’ mdan fazlasinda canliligin korunmasini tegvik etti-
gi ve trigeminal mezensefalik nukleustaki proprioseptif
noéronlar gibi normalde NGFe duyarsiz olan duyu néron-
larindan bazilarini kurtardiklar: saptanmistir.?** Her ne
kadar NT3’tin proprioseptif duyu néronlarini segici olarak
kurtardig: bilinse de ayn1 zamanda yenidogan farenin ak-
sotomi hasarli motor néronlarinin canliliginin devaminda
da destekleyici etkisinin oldugu bildirilmistir.*® NT4/5’in
ise dopaminerjik noronlarin korunmasinda aktif rol oy-
nadig1 gosterilmistir.** Ayrica, NT4/5'in oksidatif stresin
olusturdugu hasar1 azalttig1 ve bu etkiye karst korunma-
da aktif rol oynadigy, trkB reseptoriine baglandig, spinal
motor noéronlarin ve farkli populasyonlarda yer alan duyu

noéronlarinin hayatiyetini de arttirdig: bildirilmistir.”

Bu ¢aligmada aksotomi hasarina maruz kalan yarali DRG
noronlarinin hayatta kalmalaria, NT3 ve NT4/5'in kat-
kida bulunduklari ilk kez ortaya konmustur. Nérotrofik
faktorlerin etkileri, kendi aralarinda karsilastirildiginda
NT3’iin koruyucu etkisi 24. ve 48. Saatlerde NT4/5 gore
daha yiiksek egilim gosterse de aralarinda istatistiksel bir
fark bulunamadi. Bununla birlikte NT3+NT4/5 kombi-
nasyonunun 24. Saatte koruyucu etkisi, NT3 ve NT4/5’in
bireysel tedavilerine gore 6nemli oranda yiiksekti, 48.saat-
te ise NT4/5% gore yiiksekti. NT3’tin bireysel etkisini bii-
yiik bir afiniteyle Tirozin kinaz C reseptorii tizerinden ger-
ceklestirdigi, daha az afiniteyle Tirozin kinaz A ve Tirozin
kinaz B reseptorleri tizerinden de gerceklestirdigi bildi-
rilmistir.?® Buna mukabil NT4/5’in etkisini Tirozin kinaz
B reseptorii tizerinden gerceklestirdigi rapor edilmistir.”
NT3+NT4/5 kombinasyonun daha yitksek noéronal sag
kalim saglamasi, bu yetenegin iki farkli yolak tizerinden
saglanmis olabilecegini isaret etmektedir. Trk reseptorle-
rine bu norotrofinlerin baglanmasi, otofosforilasyona ve

agag1 akim sinyal kaskadlarinin aktivasyonuna yol agar. Bu

yolaklar da néronal sagkalimda, aksonal biiytimede ve si-

naptik plastisitede 6nemli rollere sahiptir.*

SONUC
Deney ve kontrol gruplarindaki yarali DRG néronlari,
hayatta kalma oranlar1 bakimindan aksotomi sonrasi 24.
ve 48. saatlerde karsilastirildi. Deney (NT3, NT4/5 ve
NT3+NT4/5 kombinasyon) gruplarinin hayatta kalma
oranlari, kontrol grubundan hem 24. hem de 48.saatlerde
daha yiiksekti. Deney gruplar: kendi aralarinda kargilagti-
rildi;, NT3+NT4/5 kombinasyon grubunun hayatta kalma
orani NT4/5 grubundan hem 24. hem de 48.saatlerde daha
yiksekti. NT3+NT4/5 kombinasyon grubunun hayatta
kalma orani1 NT3 grubundan sadece 24.saatte daha yiik-
sekti. NT3’iin koruyucu etkisi NT4/5%e gore daha yiiksek
egilim gosterse de aralarinda istatistiksel bir fark yoktu.
NT3 ve NT4/5 norotrofik faktorlerinin aksotomi sonra-
sinda yarali noronlarin hayatta kalmasini 6nemli oranda
artirdiklari, bu norotrofik faktérlerin kombinasyon teda-
visinin sinerji olusturduklari ilk kez bu ¢alismada ortaya
konuldu. Sunulan veriler, norotrofik faktorlerin periferik
sinirlerin mekanik yaralanmalarinda terap6tik potansiyele
sahip oldugunu gostermektedir, daha ileri arastirmalara

gereksinim vardur.
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Ama¢  Meme kanseri kadinlarda en sik goriilen ve farkli alt tiplere ayrilan heterojen bir kanser tiirtidiir. Bu nedenle, meme kanseri alt tiplerine 6zgii tedavi yaklasimlar1 dikkat
cekmektedir. Mevcut ¢aligmada, kemik metastazi goriilen kanser tiplerinin tedavisinde klinikte kullanilan ve anti-proliferatif ve anti-metastatik etkiye sahip oldugu bilinen
bir bifosfonat inhibitorii zoledronik asitin (ZOL)tin, iki farkli meme kanseri alt tipinde [MCF-7 (luminal A) ve MDA-MB-231 (triple negatif)] ve insan gébek kordonu
veni endotel hiicrelerinde (HUVEC) terapétik etkisinin arastirilmasi amaglanmugtir. ( Sakarya Tip Dergisi 2019, 9(1):92-102 )

Geregve  ZOLin (10-100 uM) sitotoksik ve apoptotik etkisi WST-1, Annexin V ve hiicre siklusu analizleri ile belirlenmistir. Ayrica ZOLliin, hiicrelerde ve nukleusta neden oldugu
Yontem  morfolojik degisimler sirastyla akridin oranj (AO) ve DAPI boyamast ile gériintiilenmistir.
Bulgular ~ ZOLtn MCF-7 hiicrelerine gore, MDA-MB-231 hiicrelerinde daha fazla anti-proliferatif etkiye ve erken ve ge¢ apoptotik 6liime neden oldugu analiz edilmistir (p<0.05).
Ozellikle 50 ve100 uM ZOL uygulanan hiicrelerde G0/G1 fazinda hiicre miktarinin anlaml bir sekilde arttifi saptanmistir (p<0.05). Bunun yan sira, ZOL uygulanan MCF-
7 ve MDA-MB-231 hiicrelerinde, hiicre membran biitiinliigiinde bozulma ve kromatin yogunlagmas: gozlemlenmistir. Ancak, yiiksek konsantrasyonlarda ZOLiin HUVEC
hiicrelerinde toksik etkiye neden oldugu belirlenmistir.

Sonug  Sonug olarak, ZOLiin farkli meme kanseri alt tiplerinde potansiyel terapétik etkiye sahip oldugu belirlenmekle birlikte, MDA-MB-231 hiicrelerinde, MCF-7 hiicrelerine
gore daha fazla sitotoksik etkiye ve apoptotik 6liime neden oldugu tespit edilmistir. Ancak, ZOLiin meme kanseri alt tipine bagh olarak degisen terapotik etkisine neden
olan molekiiler mekanizmalarin ve ideal uygulama protokoliiniin belirlenmesine yonelik detayl ¢alismalara ihtiya¢ bulunmaktadir.

Anahtar  Meme kanseri; meme kanseri alt tipleri; zoledronik asit; apoptoz.
kelimeler
Abstract

Objective  Breast cancer is a heterogeneous type of cancer with many subtypes and is the most common cancer among women. It is noteworthy that breast cancer subtype-based treatment options have
attracted great attention. In the present study, we aimed to i igate the therapeutic effect of a bisphosph inhibitor zoledronic acid (ZOL), which is a clinically used in the treatment of
cancer types with bone metastases and has been found to exert anti-proliferative and anti-metastatic effects, on two different subtypes of breast cancer [MCF-7 (luminal A) and MDA-MB-231
(triple negative)] and human umbilical vein endothelial cell (HUVEC). ( Sakarya Med J 2019, 9(1):92-102 )

Materials and

Method The cytotoxic and apoptotic effect of ZOL (10-100 uM) were determined by WST-1, Annexin V and cell cycle analysis. In addition, changes in cell morphology and nucleus after treatment with
ethods

ZOL were observed by acridine orange (AO) and DAPI staining, respectively.

Results  ZOL caused more anti-proliferative effect and early and late apoptotic death in MDA-MB-231 cells compared with MCF-7 cells (p<0.05). The cell population in GO/G1 phase was significantly
increased after treatment with especially 50 and 100 uM ZOL (p <0.05). Additionally, the loss of cell membrane integrity and chromatin condensation were observed in MCF-7 and MDA-
MB-231 cells treated with ZOL. However, ZOL had a toxic effect on HUVEC cells at higher concentrations.

Conclusion  In conclusion, although ZOL has a potential therapeutic effect on different subtypes of breast cancer, ZOL causes more cytotoxic effects and apoptotic death in MDA-MB-231 cells than MCF-7
cells. However, further studies are needed to determine the molecular mechanisms underlying the therapeutic effect of ZOL depending on subtypes of breast cancer and the optimal schedule
and dose of ZOL.

Key words  Breast cancer; Breast cancer subtypes; Zoledronic acid; Apoptosis
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GIRiS

Meme kanseri diinya genelinde akciger kanserinden son-
ra ikinci sirada gelen ve kadinlarda en sik goriilen kanser
tipidir."”> Meme kanserinin genomik, epigenetik, trans-
kripsiyonel ve proteomik analizler sonucunda farkl: kli-
nik, morfolojik, histopatolojik ve prognostik ozelliklere
sahip oldugu ve bu nedenle tedaviye farkli yanit gosteren
heterojen kompleks bir hastalik olarak belirtilmektedir.’*
Dolayistyla, meme kanserinin alt tipine 6zgii hedefli ilag-
larin gelistirilmesi ve/veya klinikte uygulanmasi, hastanin
tedaviye yanitinda, prognozunda ve bireysel hedefli tedavi
seceneklerinin gelistirilmesinde bilyiik 6neme sahiptir.>*

Meme kanseri ile iligkili 6lim nedenleri arasinda diger
kanser tiplerine gore meme kanseri hiicrelerinin basta ak-
ciger, karaciger ve kemik olmak tizere yitksek metastatik
potansiyele sahip olmalar1 temel rol almaktadir.”'* Kemik
metastazi metastatik hiicreler tarafindan osteoklast temelli
kemik rezorpsiyonunun uyarilmasini saglayarak kemik-
lerde osteolize, kirillganliga ve kirilmaya yatkinliga neden
olmaktadir. Zoledronik asidin (ZOL) yer aldig1 bifosfonat-
lar osteklast temelli kemik rezorpsiyonu inhibitérleridir ve
bu nedenle kemik hastaliklari, postmenopozal osteoporoz
ve kemik metastazi goriilen kanser tiplerinin tedavisinde
klinikte kullanilmaktadir. Bifosfonatlarin ana hedefi oste-
oklastlar olmasina ragmen, son yillarda yapilan 6n-klinik
ve klinik ¢alismalarda bifosfonatlarin anti-kanser aktivite-

leri {izerine odaklanilmaktadir.'-!?

Azot igeren bifosfonatlardan biri olarak ZOLiun fark-
i kanser tiplerinde anti-proliferatif, anti-metastatik ve
anti-anyijogenik etkiye sahip oldugu literatiir de belirtil-
mektedir.*"® ZOLiin meme kanseri tedavisinde etkisinin
aragtirildig1 6n-klinik ve klinik aragtirmalar incelendigin-
de, ZOLtin meme kanseri alt tipine, uygulanan doz ve sii-
resine bagli olarak degisen terapétik etkisinin belirlendigi
farkli sonuglar mevcuttur.®?' Ayrica, in vitro ¢aligmalar-
da ZOLtin meme kanseri hiicrelerinde apoptotik 6lime
neden oldugu belirlenmesine ragmen, 6liime neden olan
molekiiler mekanizmalar hentiz tam olarak aydinlatilama-

migtir.2%

Bu kapsamda mevcut ¢aligmanin amaci, ZOLn iki fark-
It meme kanseri alt tipinde [MCF-7 (6strojen reseptorii
pozitif (ER+), progesteron reseptorii pozifit (PR+), insan
epidermal bitytime faktorii reseptorii 2 negatif (HER2-) ve
MDA-MB-231 (ER-, PR-, HER2-)] uygulanan konsant-
rasyonuna ve siiresine bagl olarak bagl degisen terapotik

etkisinin aragtirilmasidir.

GEREC VE YONTEMLER
Hiicre Kiiltiirii
Mevcut ¢alismada, bir in vitro aragtirmast oldugu igin,
hormon duyarli meme kanseri hiicre hatti olarak MCF-7
ve hormon duyarsiz, triple negatif meme kanseri hiicre
hatt1 olarak MDA-MB-231 hiicreleri kullanilmistir. Bu-
nun yani sira olarak insan gébek kordonu veni endotel
hiicresi (HUVEC) kontrol hiicre hatt1 olarak kullanilmig-
tir. Hiicreler ATCC (American Type Culture Collection,
ABD)den ticari olarak temin edilmistir. MCF-7, MDA-
MB-231 ve HUVEC hiicre hatlarinin Dulbecco’s Modified
Eagle Media (DMEM, Sigma-Aldrich, ABD) besiyerine
%10 Fetal S1g1r Serumu (FBS, Gibco, Invitrogen, ABD) ve
%]1 Penisilin-Streptomisin (Sigma-Aldrich St ABD) ekle-
nerek 37°Cde, %95 nem ve %5CO2 igeren etiiv icerisinde

kiltiire edilmesi saglanmustir.

Sitotoksisite Analizi
ZOL (Novartis, Isvigre) 10 mM stok soliisyon elde edilecek
sekilde hazirlandiktan sonra deneyler gergeklestirilinceye
kadar alikotlanarak -20°C’ de saklanmistir. MCF-7, MDA-
MB-231 ve HUVEC hiicreleri her bir kuyuya 2x104 hiicre
olacak sekilde 96’l1 kuyucuklu kiiltiir plakalarina ekildik-
ten 24 saat sonra, hiicrelere 10, 25, 50 ve 100 uM ZOL ek-
lenerek hiicreler 24 ve 48 saat boyunca etiivde inkiibe edil-
mistir. Belirlenen inkiibasyon siirelerinin sonunda, her bir
kuyuya 10 uL. WST-1 (Proliferation Colorimetric Reagent
WST-1, BioVision, ABD) reaktifi eklendikten sonra, 96’11
kuyucuklu kiltiir plakalari 37°Cde 30 dakika boyunca
karanlikta inkiibe edilmistir. Son olarak, hiicrelerin mik-
roplaka okuyucu (Allsheng, Cin) ile 450 nmde absorbans

degerleri okutularak hiicre canlilig1 analizi gerceklestiril-
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mistir. Her bir deney 3 tekrarli olarak gerceklestirilmistir.

Annexin V Analizi
MCEF-7, MDA-MB-231 ve HUVEC hiicrelerinde ZOLiin
apoptotik etkisi Muse Annexin V & Dead Cell Assay (Mil-
lipore, Almanya) kullanilarak analiz edilmistir. MCF-7,
MDA-MB-231 ve HUVEC hiicreleri 6 kuyulu plakalara 1
x 105 kuyu/hiicre olarak ekildikten 24 saat sonra, 10, 25, 50
ve 100 uM ZOL ile 48 saat boyunca inkiibe edilmistir. In-
kiibasyon sonunda, hiicreler 5 dakika boyunca 2000 x gde
santrifiij edilerek, iki kez soguk fosfat tamponu (PBS) ile
yikanmuigtir. Sonrasinda, her bir deney grubu Annexin V
& Dead Cell Assay kiti ile boyanarak, oda sicakliginda 30
dakika boyunca karanlikta inkiibe edildikten sonra Muse®
Cell Analyzer (Millipore, Almanya) cihazi kullanilarak

analiz edilmistir.

Hiicre Siklusu Analizi
ZOLitn MCEF-7, MDA-MB-231 ve HUVEC hiicrelerinde
hticre siklusu tizerindeki etkisini analiz etmek i¢in Muse
Cell Cycle Kit (Millipore, Almanya) kullanilmistir. MCF-7,
MDA-MB-231 ve HUVEC hiicreleri 6 kuyucuklu plakala-
ra 5 x 105 kuyu/hiicre olarak ekildikten 24 saat sonra, 10,
25,50 ve 100 uM ZA ile 48 saat boyunca inkiibe edilmistir.
Inkiibasyon sonrasinda hiicreler %70 soguk etil alkol ile
fikse edilerek 3 saat boyunca -20°Cde bekletilmistir. Fikse
edilen hiicreler soguk PBS ile iki kez yikanarak santrifij-
lenmistir (5 dk/ 2000 x g). Sonrasinda, toplanan hiicreler
30 dakika boyunca karanlikta Muse Cell Cycle Kit (Milli-
pore, Almanya) ile inkiibe edilerek, Muse® Cell Analyzer

(Millipore, Almanya) ile analiz edilmistir.

Akridin Oranj ve DAPI Boyama
ZOLin MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde
neden oldugu morfolojik degisimlerin goriintiilenmesi
i¢in akridin oranj (AO) (Sigma-Aldrich, ABD) ve nukleus
morfolojisindeki degisimlerin goriintiilenmesi icin DAPI
(Sigma-Aldrich, ABD) boyamasi gergeklestirilmistir. Hiic-
reler 6 kuyucuklu plaka icerisinde her bir kuyuya 5 x 105
hiicre olacak sekilde ekildikten 24 saat sonra, 10, 25, 50 ve

100 uM ZOL ile 48 saat boyunca inkiibe edilmistir. In-
kiibasyon sonrasinda hiicreler oda sicakliginda 15 dakika
boyunca %4 paraformaldehid ile fikse edilerek karanlik
kosullarda 30 dakika boyunca AO (100 mg/ml) veya 5 da-
kika boyunca DAPI (5 mg/ml) ile boyanmuis ve PBS ile ii¢
kez yikanmistir. Son olarak, goriintiiler EVOS FL Hiicre
Gortintileme Sistemi (Thermo Fisher Scientific, Waltham,

Massachusetts, ABD) yardimiyla elde edilmistir.

Istatistiksel Analiz
Istatistiksel analiz icin GraphPad Prism 6 (La Jolla, CA,
ABD) programi kullanilmistir. Biitiin deneyler en az 3 tek-
rarli gerceklestirilmistir. Elde edilen degerler ortalama +
standart hata olarak ifade edilmis olup, doza bagl 6liim
oranlarinin, toplam apoptotik hiicre ve hiicre siklusundaki
hiicre miktarlarinin karsilagtirilmasinda Post Hoc (Tukey)
tek yonlii varyans analizi (ANOVA) kullanilmistir. *p<0.05

istatistiksel olarak anlamli kabul edilmistir.

BULGULAR
ZOLiin Sitotoksik Etkisinin Belirlenmesi

ZOLin MCEF-7, MDA-MB-231 ve HUVEC hiicre hatlarin-
da sitotoksik etkisinin degerlendirilmesi igin WST-1 ana-
lizi gerceklestirilmistir ve elde edilen bulgular Sekil 1de
Ozetlenmistir. 24 ve 48 saat boyunca farkli konsantrasyon-
larda ZOL uygulanan hiicrelerde canlilik oranlarinin doza
ve zamana bagli olarak anlamli bir sekilde azaldig: belir-
lendi (p<0.05). 48 saat boyunca 10 uM ZOL uygulanan
MCF-7 ve MDA-MB-231 hiicrelerinde canlilik oranlar:
sirast ile %87,88+1,73 ve %82,47+1,73 iken, 100 uM ZOL
uygulandiginda hiicrelerde canlilik oranlarinin anlaml bir
sekilde sirasiyla %67,15+3,68 ve %29,05+3,11% azaldig1
analiz edildi (p<0.01). 48 saat boyunca 10 ve 100 uM ZOL
uygulanan HUVEC hiicrelerinde ise canlilik orani sirasi
ile %91,73+1,24 ve %63,75+2,50 olarak belirlendi. Sonug
olarak, ZOLiin MCF-7 hiicrelerine gére, MDA-MB-231
hiicrelerinde daha fazla anti-proliferatif etkiye neden ol-
dugu belirlenmistir. Ancak, yiiksek konsantrasyonlarda
ZOLiin HUVEC hiicrelerinde toksik etkiye sahip oldugu
tespit edilmistir.
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Sekil 1. ZOLiin (A) MCF-7, (B) MDA-MB-231 ve (C) HU-
VEC hiicrelerinde anti-proliferatif etkisinin belirlenmesi.
Farkli konsantrasyonlarda ZOL (10, 25, 50 ve 100 puM)
uygulanan hiicrelerde 24 ve 48 saat i¢in canlilik yiizdeleri
kontrol grubu ile kargilastirilarak istatistiksel olarak analiz
edilmistir (*p<0.05, **p<0.01).

ZOLiin Apoptotik Etkisinin Belirlenmesi
ZOLin MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde
apoptotik etkisi incelendiginde, uygulanan doza bagli ola-
rak 6zellikle toplam apoptoz yiizdelerinde anlamli bir artig
oldugu gozlemlenmistir (p<0.01, Sekil 2). 10 uM ve 100
uM ZOLtin MCF-7 hiicrelerinde apoptotik etkisi incelen-
diginde, kontrol grubu (00,00+1,34) ile karsilagtirildigin-
da, hiicrelerde toplam apoptoz orani sirasiyla %8,82+0,66
ve %28,44+1,07 iken, MDA-MB-231 hiicrelerinde bu

oranlarin sirastyla kontrol gurubuna gore (%5,61+0,78),
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Sekil 2. 48 saat boyunca farkli konsantrasyonlarda ZOL uy-
gulanan MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde
apoptotik 6liimiin degerlendirilmesi. (2a) (a) Kontrol, (b) 10
uM, (c) 25 pM, (d) 50 uM ve (e) 100 uM ZOLiin hiicrelerde
apoptotik etkisi Annexin V analizi ile degerlendirilmistir. (2b)
ZOL1n hiicrelerde toplam apoptotik etkisi kontrol grubu ile
karsilastirilarak istatistiksel olarak analiz edilmistir (*p<0.05,
“*p<0.01).
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%16,22+1,64 ve %59,44+1,27%¢ arttig1 belirlendi (p<0.01).
HUVEC hiicrelerinde ise, kontrol grubu (1,83+0,39) ile
karsilastirildiginda, 10 uM ve 100 uM ZOL uygulanmasi
sonucunda, hiicrelerde toplam apoptoz oranlari sirasiyla
%8,92+0,47 ve %37,56+1,32 olarak tespit edildi. Sonug
olarak, ZOLin hem MCF-7 hem de MDA-MB-231 hiic-
relerinde apoptotik 6liime neden oldugu ancak MDA-
MB-231 hiicrelerinde MCE-7 hiicrelerine gore daha fazla
oranda erken ve ge¢ apoptotik 6liimde artisa neden oldugu
analiz edilmistir ve elde edilen bulgular WST-1 analizin-

den elde edilen sonuglar ile paralellik gostermektedir.

ZOLiin Hiicre Siklusu Uzerinde Etkisinin Belirlenmesi
ZOLin MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde
hiicre siklusu {tizerinde etkisinin belirlenmesi amaciy-
la hiicre siklusu analizi gergeklestirilmis ve elde edilen
bulgular Sekil 3'de 6zetlenmistir. 48 saat boyunca 10 uM
ve 100 uM ZOL uygulanan MCEF-7 hiicrelerinde kontrol
grubu (%71,30+0,92) ile karsilastirildiginda GO/G1 fazin-
da hiicre miktar1 siras1 ile %71,00+0,79 ve %84,10+0,64
olarak belirlenmesine ragmen, MDA-MB-231 hiicrelerin-
de kontrol gurubu (%65,50+1,34) ile karsilastirildiginda,
G0/G1 fazinda hiicre miktarinin sirasi ile %75,60+0,99 ve
%90,70+0,21°¢ arttig1 analiz edildi (p<0.01). HUVEC hiic-
relerinde ise, kontrol grubu (%71,10+1,41) ile karsilasti-
rildiginda, 10 pM ve 100 uM ZOL uygulanan hiicrelerde
GO0/G1 fazinda hiicre miktarinin sirasiyla %77,80+1,70 ve
%84,20+1,56¢ arttig1 belirlendi (p<0.01). Sonug olarak,
ozellikle yiiksek konsantrasyonlarda ZOL uygulanan hiic-
relerde GO/G1 fazinda hiicre miktarinda anlamli bir sekil-

de artis oldugu tespit edilmistir.

Hiicre Morfolojisindeki Degisimlerin Goriintiilenmesi
Farkl1 konsantrasyonlarda ZOLiin MCF-7, MDA-MB-231
ve HUVEC hiicrelerinde neden oldugu morfolojik degi-
simler AO boyamas ile goriintillenmistir ($ekil 4). MCF-
7, MDA-MB-231 ve HUVEC hiicrelerinde ZOLiin artan
konsantrasyonuna bagli olarak hiicrelerde apoptotik
olimiin arttig1 goriintillendi. ZOL uygulanan MCF-7 ve
MDA-MB-231 hiicrelerinde kontrol gruplari ile karsilag-

3a

tirildiginda, hiicre membran biitiinliigiinde bozulma, kro-
matin yogunlagmasi ve hiicre ve/veya sitoplazmik kiigiil-
meler oldugu gézlemlendi.
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Sekil 3. 48 saat boyunca farkli konsantrasyonlarda ZOLiin
MCEF-7, MDA-MB-231 ve HUVEC hiicrelerinde hiicre siklu-
su tizerinde etkisinin degerlendirilmesi. (3a) (a) Kontrol, (b)
10 uM, (c) 25 uM, (d) 50 uM ve (e) 100 uM ZOLiin hiicre-
lerde etkisi hiicre siklusu analizi ile degerlendirilmistir. (3b)
ZOLiin neden oldugu G0/G1 fazinda hiicre miktarinda artis
kontrol grubu ile karsilastirilarak istatistiksel olarak analiz
edilmistir (*p<0.05, **p<0.01).
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MCEF-7 MDA-MB-231 HUVEC

Sekil 4. Farkli konsantrasyonlarda ZOLiin MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde neden oldugu morfolo-
jik degisimlerin AO boyamast ile goriintiilenmesi. (a) Kontrol, (b) 10 puM, (c) 25 puM, (d) 50 uM ve (e) 100 uM ZOL.
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MCEF-7 MDA-MB-231 HUVEC

Sekil 5. Farkli konsantrasyonlarda ZOL uygulanan MCF-7, MDA-MB-231 ve HUVEC hiicrelerinde niikleus mor-
folojilerinin DAPI boyamast ile goriintiilenmesi. (a) Kontrol, (b) 10 uM, (c) 25 uM, (d) 50 uM ve (e) 100 uM ZOL
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Ayrica, oOzellikle 50 ve 100 uM ZOL uygulanan MDA-
MB-231 hiicrelerinde apoptotik cisimcikler ve niikleer
fragmentasyon belirlenmesine ragmen, MCEF-7 hiicrele-
rinde apoptotik hiicrelerin yan: sira nekrotik hiicreler de
tespit edildi. HUVEC hiicrelerinde ise 10 uM ZOL uygu-
lanmasindan itibaren hiicrelerin genel morfolojik yapisini
kaybettigi ve apoptotik cisimcikler ve niikleer hasar belir-
lendi.

Ayrica belirlenen konsantrasyonlarda (10, 25, 50 ve 100
uM) ZOL uygulanan MCF-7, MDA-MB-231 ve HUVEC
hiicrelerinde niikleus morfolojileri DAPI boyamasi ile go-
rintilenmistir ($ekil 5). ZOLiin artan konsantrasyonuna
bagli olarak hiicrelerde kromatin yogunlasmasi ve niikleus
fragmentasyonu olan apoptotik hiicreler gézlemlendi. So-
nug olarak, ZOLin MDA-MB-231 hiicrelerinde MCEF-7
hiicrelerine gore daha fazla apoptotik 6liime neden oldugu
ancak yiiksek konsantrasyonlarda HUVEC hiicrelerinde
de toksik etkiye sahip oldugu belirlenmistir.

TARTISMA

Mevcut ¢alismada, ZOLin farkli meme kanseri alt tiple-
rinde kontrol hiicre hatti ile karsilagtirmali olarak potan-
siyel terapétik etkiye sahip oldugu belirlenmistir. Sonug
olarak, ZOL{in MDA-MB-231 hiicrelerinde MCF-7 hiic-
relerine gore daha fazla sitotoksik etkiye ve apoptotik 6lii-
me neden olmasiyla birlikte yiiksek konsantrasyonlar da
kontrol hiicrelerinde toksik etkisi tespit edilmistir.

ZOL potansiyel iigiincii nesil bir bifosfonat inhibitortdiir
ve son yillarda meme kanseri hastalarinda klinikte yaygin
olarak kullanilmaktadir. On-klinik ¢aligmalarda ZOLiin
kanser hiicrelerinde dogrudan ve dolayli olarak anti-pro-
liferatif etkisi in vitro ve in vivo belirlenmistir. ZOLin
farkli kanser tiplerinde dogrudan etkisi uygulanan doza
ve zamana bagli olarak hiicrelerde neden oldugu sitotoksik
etkiye ve apoptotik 6liime dayanmaktadir. Dolayl etkisi
ise, kanser hiicrelerinin proliferasyonu i¢in uygun ortami

saglayan kemik mikrogevresinde etkisine baglidir.'?"*

Klinik faz ¢alismalarinda (ABCSG12, AZURE, Z-Fast,

ZO-Fast, NATAN, SUCCESS, SWOG 0307, ZEUS, RA-
DAR, STAMPEDE Study 2419) ise, adjuvan tedavi olarak
ZOLin meme, prostat ve kii¢tik hiicreli olmayan akciger
kanseri hastalarinda genel olarak hastaliksiz sag kalim
stiresinde etkili olduguna dair sonuglar mevcuttur.'¢*¢
Ornegin, ABCSG12 klinik denemesinde, ZOLiin preme-
nopozal I/II evre meme kanseri hastalarinda endokrin
tedavi ile birlikte uygulandiginda hastaliksiz sag kalim
stiresinde artis sagladigi belirtilmektedir. Ancak, AZU-
RE klinik denemesinde standart tedaviye ek olarak ZOL
uygulanmasinin premenopozal II/III evre meme kanseri
hastalarinda hastaliksiz sag kalim siiresinde etkili olmadig1
belirlenmistir. Sonug¢ olarak, ABCSG12 ve AZURE klinik
denemelerinde ZOLiin adjuvan kemoterapi olarak uygu-
lama protokollerinin ve farkli hasta kriterlerin olmasindan
dolay1 farkliliklar mevcuttur. Bu nedenle, ZOLiin kanser
tedavisinde ideal kullanimi hasta alt gruplarinin, ZOLiin
farmakokinetik ozellikleri ile uyumlu olarak anti-tiimor
mekanizmalarinin ve ideal kombin tedavi olarak uygula-
nacag1 kemoterapik ajanlarin belirlenmesine baglhdir.?¢-%
Bunun yani sira, ZOLiin anti-tiimor etkisinin maksimum
seviyede olmas i¢in, osteoporoz ve kemik metastazi olan
hastalarda oOnerilen uygulama protokoliiniin optimize

edilmesine de gerek duyulmaktadir.?*

Farkli konsantrasyonlarda ve uygulama stirelerinde (24-
168 saat) ZOLiin (6.25-100 uM), farkli kanser tiplerinde
(meme, prostat, mesane ve akciger kanseri, hepatoseliiler
karsinoma ve multipl miyelom) terapétik etkisinin aragti-
rildig: cesitli caligmalar mevcuttur.'*'® Ancak, kanser tipi
ve Ozelliklerine bagl olarak ZOLiin etkin konsantrasyon
ve uygulama stiresinin degistigi ve kontrol hiicrelerinde
etkisinin belirlendigi ¢alisma sayisinin literatiirde sinirlt
olmasindan dolayi, mevcut ¢aligmada iki farkli alt tipte
meme kanserinde ZOLiin potansiyel terap6tik etkisi aras-

tirllmagtir.

Literatiirde belirlendigi gibi ***', mevcut ¢aliymada farkli
konsantrasyonlarda ZOLiin (10,25, 50 ve 100 pM) 24 ve
48 saat boyunca MCF-7, MDA-MB-231 ve HUVEC hiic-
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relerinde sitotoksik etkisi arastirilmis ve ZOLiin uygula-
nan doza ve zamana bagli olarak MCF-7 ve MDA-MB-231
hiicrelerinde hiicre proliferasyonunu anlaml bir sekilde
azalttig1 tespit edilmistir. Bunun yani sira, ozellikle 48 saat
boyunca 100 pM ZOL uygulanan HUVEC hiicrelerinde
ZOLln toksik etkisi ve hiicrelerde apoptotik 6lime ve GO/
G1 fazinda artiga neden oldugu analiz edilmistir. Ayrica,
MDA-MB-231 hiicrelerinin MCF-7 hiicrelerine gére ZOLa
kars1 daha duyarli oldugu belirlenmistir. Ancak, Senaratne
ve ark.” calismalarinda MCF-7 ve MDA-MB-231 hiicre-
lerinde bifosfonatlarin benzer bir sekilde etki gosterdigini
tespit etmistir. Diger yandan, Toni ve ark. (2012), MCF-7
(ER+,PR+, HER2-), SK-BR-3 (ER-, PR-,HER2+), MDA-
MB-231 ve BRC-230 (ER-, PR-, HER2-) hiicrelerinde 12.5,
25 ve 50 uM ZOL1in 24, 48, 72, 96, 144 ve 168 saat boyun-
ca etkisini aragtirdiklarinda ¢alismalarinda, triple negatif
meme kanseri hiicrelerinin (MDA-MB-231 ve BRC-230)
hormon reseptor (HR)+ (MCF-7) ve HER2+ (SK-BR-3)
meme kanseri hiicrelerine gore ZOLe kars1 daha duyarli
oldugu belirtilmektedir. Ayrica, KRAS ve BRAF mutas-
yonu tastyan MDA-MB-231 hiicrelerinin, BRAF, KRAS
ve HRAS degisimi olmayan BRC-230 hiicrelerine gore
ZOLke kars1 daha duyarli oldugu belirlenmistir. MCE-7 ve
SK-BR-3 hiicrelerinin ZOLe kars1 daha az duyarli olmasi-
nin ise sirastyla kaspaz-3’tin eksprese olmamast ve ytiksek
HER?2 ekspresyonu sonucu RAS yolaginin aktivitesinden
kaynaklanabilecegi belirtilmistir. Ayrica, ZOLitn farkli
alt tipte meme kanseri hiicrelerinde G0/G1 fazinda hiic-
re miktarinda artiga ve apoptotik 6liime neden oldugu ve
bu 6liimiin triple negatif meme kanseri hiicrelerinde RAS
ekspresyonda (~10 kat) azalmaya neden oldugu belirlen-
mistir.! Wilson ve ark. *! 48 saat boyunca 50 pM ZOL uy-
gulanan MDA-MB-231, MDA-MB-436, T47D ve MCF-7
hiicrelerinde tripan mavi boyamas: sonucunda, ZOLiin
triple negatif meme kanseri hiicrelerinde (MDA-MB-231,
MDA-MB-436) anti-proliferatif etkiye sahip oldugunu
ancak, T47D ve MCEF-7 hiicrelerinde canlilik oranlarinda
ZOLtn anlaml bir azalmaya neden olmadigini belirtmis-

lerdir.

ZOLin meme ve prostat kanseri hiicrelerinde apoptotik
etkisinin aragtirildig1 caligmalar mevcuttur. Ornegin, Jag-
dev ve ark. *, 72 saat boyunca 0.1, 1, 10 ve 100 uM ZOL
uygulanan MCF-7 ve MDA-MB-231 hiicrelerinde canlilik
oranlarinin anlamli bir sekilde azaldigini ve ZOLftin hiic-
relerde apoptotik 6litme neden oldugunu belirtmislerdir.
Ancak, 0.1 pM ve 1 uM ZOLtin MCEF-7 hiicrelerinde apop-
totik 6lim de anlamli bir artiga neden olmazken, 10 pM
ZOLiin hiicrelerde 4 kattan daha fazla apoptotik 6lime
neden oldugunu analiz etmislerdir. Ayrica, 0.1, 1,10 pM
ZOLin MDA-MB-231 hiicrelerinde daha az oranda apop-
totik 6lime neden olmasina ragmen, 100 uM ZOL uygu-
lanan hiicrelerde 15 kat apoptotik 6liimde artis oldugunu
tespit etmislerdir. Diger yandan Lan ve ark., 24, 48 ve 72
saat boyunca 0.1, 1, 10, 50 ve 100 uM ZOLiin MCEF-7 ve
MDA-MB-231 hiicrelerinde etkisini inceledikleri ¢aligma-
larinda, 6zellikle 72 saat boyunca 50 ve 100 uM ZOLiin
MCF-7 ve MDA-MB-231 hiicrelerinde canlilik oran-
larinda anlamli bir azalmaya ve 6zellikle 50 uM ZOLiin
hiicrelerde GO/G1 ve S fazinda artisa ve apoptotik 6liime
neden oldugunu belirtmislerdir.® Gschwantler-Kaulic ve
ark.* postmenapozal meme kanseri hastalarinda ZAnin
hastaliksiz sag kalim {izerinde etkisini belirlemek icin
yaptiklar1 ¢alismalarinda, hormonal cevreyi taklit etmek
i¢in estradiol ile birlikte ZOLiin MCEF-7, T47D ve MDA-
MB-231 hiicrelerinde etkisini belirlemislerdir. Sonug ola-
rak, 6 giin boyunca 2.25, 6.25 ve 10.25 pM ZOL uygulanan
hiicrelerde ZOLiin hiicrelerde GO/G1 ve S fazinda hiicre
miktarinda artiga ve apoptotik dliime neden oldugunu ve
ZOLin hormon durumundan bagimsiz olarak anti-kanser
etkiye sahip oldugunu tespit etmislerdir. Ayrica, ZOLiin
anti-kanser etkisinin MDA-MB-231 hiicrelerinde estradi-
olden bagimsiz bir sekilde gerceklestigini ancak MCF-7 ve
T47D hiicrelerinde estradioliin ZOLin anti-proliferatif ve
pro-apoptotik etkisini énemli derecede azalttigini belirt-
mislerdir. Prostat kanserinde ise, Mani ve ark.ZOLtin (5,
10, 25, 50 ve 100 pM) 24, 48 ve 72 saat boyunca PC-3, DU-
145 ve LNCaP prostat kanseri hiicrelerinde anti-prolifera-
tif ve proapoptotik etkiye sahip oldugunu belirlemislerdir
** (100 uM ZOL1in etki diizeyi; PC-3 > DU-145 > LNCaP).
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Ayrica 100 uM ZOLiin PC-3 ve DU-145 hiicrelerinde er-
ken apoptoza neden olmasina ragmen, LNCaP hiicrelerin-
de ge¢ apoptoza neden oldugunu tespit etmislerdir. Mev-
cut ¢aligmada, farkli konsantrasyonlarda ZOLin MCEF-7,
MDA-MB-231 ve HUVEC hiicrelerinde apoptotik etkisi
hem kantitatif hem de kalitatif olarak analiz edilmistir.
Sonug olarak, ZOLtin MDA-MB-231 hiicrelerinde MCF-7
hiicrelerine gore daha fazla oranda G0/G1 fazinda hiicre
miktarina ve apoptotik 6liime neden oldugu belirlenmis-
tir. Ayrica, apoptoz ile iligkili karakteristik degisimler ve
niikleus morfolojileri de goriintiilenerek elde edilen veriler
desteklenmistir. Ancak literatiir de ZOLiin meme kanse-
rinde farkli konsantrasyonlarda ve uygulama siirelerinde
etkisinin arastirilmasindan dolay1 10,19-21,31-33, ideal
uygulama protokoliiniin (doz ve uygulama siiresinin) ve
hiicrelerde apoptotik 6liime yol agmasina neden olan mo-
lekiiler mekanizmalarin belirlenmesine yonelik ¢aligmala-

ra ihtiya¢ duyulmaktadir.

SONUC
Mevcut ¢aligmada farkli konsantrasyonlarda ZOLiin farkli
alt tiplerde meme kanseri ve kontrol hiicrelerinde etkisinin
degerlendirilmesi ile literatiire katki saglanmasi amaglan-
mustir. Sonug olarak ZOLiin triple negatif meme kanserin-
de daha etkin olmasiyla birlikte kontrol hiicrelerinde tok-
sik etkisi belirlenmistir. Ancak, ZOLtin apoptotik etkisine
neden olan molekiiler mekanizmalarin aydinlatilmasina
ve ideal uygulama protokoliiniin (etkin konsantrasyonu ve
uygulama siiresi) belirlenmesine yonelik detayli caligmala-

ra ihtiya¢ bulunmaktadir.
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0z
Amag  Akala ilag kullanimi (AIK), ilag tedavisinin etkili, giivenli, ekonomik uygulanmast yani sira ilag kullanim paydaslarinin rasyonel davranmasini gerektiren bir siiretir.
Hastaya ilacin kullanimin tarifleyen eczacilar da siiregte en etkin yerde bulunmaktadir. Bu galismada Sakarya ilinde faaliyet gosteren eczacilarin akile ilag kullanimi
hakkindaki bilgi diizeyi, tutum ve davranislarinin 6l¢iilmesi amaglanmistur. ( Sakarya Tip Dergisi 2019, 9(1):103-112)
Geregve  Bu amag igin tanimlayici ve kesitsel bir aragtirma planlanmis olup katilmay: kabul eden 163 serbest galisan eczacidan veriler bir anket formu ile toplanmugtir. Veriler daha
Yontem  sonra SPSS istatistik programinda degerlendirilmistir.

Bulgular  Calismaya katilan eczacilarin %55.3'ti erkek, %44.7’si kadindir. Eczacilarin %35.8’t ile en gok dahil oldugu yas araligi 30-39dur. Eczacilarin %57.9'u 15 yil ve tizeri mesleki
tecriibeye sahip oldugunu ve %96’s1 eczanesinde 4 ve alti ¢aligan1 oldugunu belirtmistir. Eczacilarin bilgi almak i¢in en sik bagvurduklar: bilgi kaynaklari ;%99.3 oranla
RxMediaPharma (Interaktif ilag Bilgi Kaynag1), %43.7 oranla internet kaynaklar1 ve %29.8 ile meslektaslar1 oldugu sonucuna varilmustir. Eczacilarin regetelerde en ok
kargilastigi sorunlar %78.9 ile okunaksiz el yazisidir. Hastalarin eczacilara en ¢ok danigtiklart konu, ilacin ag veya tok karnina alinmasidir (%71.6). eczacilarin %67.11 belirli
araliklarla ilaglarin saklama kosullarinin kontrol edildigini, %32.9’u ise uyar1 ve kalibrasyon sistemi ile otomatik kontrol edildigini belirtmistir. Ayrica eczacilar, %73.5’i
ilagla ilgili etkilesim fark ettiklerinde hekimi bilgilendirdiklerini belirtmislerdir. Eczacilara gelen her 100 regetenin 27’sinde antibiyotik oldugu ve her 100 regeteden 49’unda
da agr1 kesici oldugu saptanmistir.

Sonug  Sonugta eczacilarin, regetelenen ilacin uygun kullanilmasina iliskin hastanin bilgilendirilmesi, yénlendirilmesi ve uyumunu artiracak gekilde motive edilmesi konularinda
sorumluluklarinin oldugu agiktir.

Anahtar  Akilc {lag Kullanimy, Eczacilar, regete

kelimeler

Abstract

Objective  Rational drug use is a process that requires effective, safe, economic implementation of drug treatment as well as rational behavior of drug use sides. The pharmacists who describe the use of
the drug are also in the most effective place in the process. In this study, it was aimed to measure the level of knowledge, attitudes and behaviors of pharmacists working in Sakarya province

on rational drug use. ( Sakarya Med ] 2019, 9(1):103-112)

Materials and

Me
ethods data were then evaluated in the SPSS statistical program.

A descriptive and cross-sectional study was planned for this purpose. Data from 163 self-employed pharmacists who agreed to participate in the study were collected with a questionnaire. The

Results ~ 55.3% of the pharmacists participating in the study were male and 44.7% were female. 35.8% of pharmacists are the most involved age range is 30-39. 57.9% of the pharmacists stated that

they have 15 years or more of professional experience and 96% of them had 4 or six employees in the pharmacy.

The most frequently used sources of information for pharmacists were RxMediaPharma (Interactive Drug Information Source) with 99.3%, internet resources with 43.7% and colleagues with
29.8%. The most common problems encountered by pharmacists in prescriptions are illegible handwriting with 78.9%. The most frequently consulted subject of patients to pharmacists was that
to take the drug on as an hungry or full stomach (71.6%). 67.1% of the pharmacists stated that the storage conditions of the drugs were checked periodically and 32.9% of them were controlled
automatically with the warning and calibration system. In addition, pharmacists stated that 73.5% of the patients were informed about the drug. It was found that 27 of the 100 prescriptions

to the pharmacists were antibiotics and 49 out of every 100 prescriptions were painkillers.

Conclusion  As a result, it is clear that pharmacists have a responsibility for informing the patient about the proper use of the prescribed medication and for motivating them to increase their orientation

and enhance their compliance.

Key words  Rational Drug Use, Pharmacists, prescription.
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GIRiS
Akilcr ila¢ kullanimi (AIK), ilac tedavisinin etkili, glivenli
olmasinin yani sira ekonomik bir bicimde uygulanmasi-
na da imkan taniyan, bagta hekimler ve hemgireler olmak
tizere, eczacilar, hiikiimetler, hasta/yakinlar1 ve toplum ol-
mak tizere pek ¢cok paydasin rasyonel davranmasini gerek-
tiren bir siirectir. lacin rasyonel kullanimu ise ilacin dogru
zaman, belirtilen sekil ve dozda kullanimini gerektirir."?
Bu siireg, birgok paydasin yani sira eczacilara da birgok

sorumluluk yiiklemektedir.

Diinya Saglik Orgiitii (DSO)’ne gore AIK, “hastalarin
ilaglar1 klinik ihtiyaclarina uygun sekilde, kisisel gereksi-
nimlerini kargilayacak dozlarda, yeterli zaman diliminde,
kendilerine ve topluma en diisitk maliyette almalarini sag-

layan kurallar butiini"diir.?

AlK’inda baz ilkelere uygun hareket etmek son derece
onemlidir. Bunlar; etkinlik, giivenlilik, uygunluk ve ma-
liyettir. Hekimle hasta arasindaki iletisimin dogru sekilde
saglanip tedavi siirecinin kisisellestirilmesiyle ila¢ etkin-
ligine; belirlenen tedavi metodunun ve regetelenen ilacin
hastanin yas, kilosu, hastalik durumu ve tedavi siirecine
uygun ilag ya da ilaglar1 segerken var olan patolojik du-
rumu, ilacin olasi yan etkileri, hastanin hastalik ge¢misi,
gebelik, emzirme vs gibi bazi fizyolojik 6zelliklerinin yani
sira bazi glindelik yasam durumlarin: dikkate alinmasi ilag
uygunluguna; gerek hasta biitcesine gerekse de topluma
en az maliyetli olan ilaglarin tercih edilmesiyle maliyete;
hastaya dogru tedavinin uygulanip, dogru ilacin se¢ilmesi,
ilacin ortaya ¢ikarabilecegi olasi yan etkilere kars: hasta-
nin yakindan takip edilmesi ve ortaya ¢ikan reaksiyonlarin
hekime bildirilerek yan etki geri bildirimi yapilmasi, ilag
guvenliligine biyiik katk: saglanacaktir. Kisaca giivenlilik
ilkesi geregi ilacin ortaya ¢ikarabilecegi olasi yan etkilerin
en diigitk diizeyde tutulmasi ve ilacin kisisel ve toplumsal
maliyetlerinin minimum diizeyde olacak sekilde secilmesi

akilc ilag kullaniminin 6nemli agamalarindandir.*®

DSOniin taniminda da vurgulandigi gibi dogru teshis,

dogru tedavi, dogru ila¢ ve talimatlara uygun ilag kulla-
nimi ¢ok onemlidir. Ayni zamanda hekimin ve eczacinin
hastanin uyumunu artiracak talimatlari, tedavi ve ilag kul-
lanimu ile ilgili bilgileri anlasilir sekilde hastaya aktarma-
st AIK'nin temel ilkelerindendir. Tiim bunlarin yaninda
topluma ve hastaya ¢ikarilan maliyetleri azaltacak sekilde
uygun saklama kosullar1 ve kolay tedarik siirecinin saglan-
mast, ilgili diger paydaslar yani sira eczacinin da sorumlu-

lugunda olan akilcr ila¢ kullaniminin 6nemli alanlaridir.*”*

Dogru tedavi siirecinin baglamasi i¢cin dogru recetelemeyle
birlikte hastanin bilgilendirilmesi, akilci ilag kullaniminda
gerek hekimin gerekse de eczacilarin 6nemli rolleri arasin-
dadir. Ayrica hastanin kendi tedavisini yiiriitmek istedigi
durumlarda danisacag; ilk saglik personeli eczacilardir. Bu
stiregte eczaci, hastayr dogru ilag tedarik siireci ve dogru
kullanimi konusunda y6nlendirmelidir.® Bu noktada re-
getenin kontrol edilip varsa yanlgliklarin tespiti sorum-
lulugu da eczaciya aittir. Eczacilarin akiler ilag kullanimi
stirecindeki roltiniin 6nemini ortaya ¢ikaran diger bir du-
rumda tezgah dstd ilaglarin satigina iliskindir. Bu ilaglar,
hekim miidahalesi gerektirmeyen hastaliklarin tedavisin-
de, sadece eczacinin tavsiyesiyle, kisa bir siire iginde kulla-
nilan ve belirlenen smnirli endikasyonlarda etkili olduklari

kabul edilen ilaglardir.?

Sonug olarak, eczacinin tedavi siirecinde son basamak ol-
mas! nedeniyle regetelenen ilaci hastaya temin edip nasil
kullanilacagina dair bilgilendirme ve hastanin uyumunu
artirmak rolii AIK'de son derece dnemlidir.’ Dolayisiyla
eczacinin tutum ve davraniglarinin akiler ilag kullanimi-
n1 destekleyecek nitelikte olmasi 6nemlidir. Bu ¢aligmada;
eczacilarin ATK hakkindaki bilgi diizeylerinin 6lgiilmesi,

tutum ve davraniglarinin belirlenmesi amaglanmustir.

MATERYAL ve METOT
Arastirma igin Sakarya Universitesi Tip Fakiiltesi Girigim-
sel Olmayan Klinik Arastirmalar Etik Kurulundan izin

alinmigtir.
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Sakarya ilindeki serbest eczacilarin akilei ilag kullanimina
yonelik bilgi diizeyi, tutum ve davranislarina iliskin veriler
ile calisma gergeklesmistir. Veri toplam araci olarak aras-
tirma amacina uygun olarak Saglik Bakanlig1 {lag ve Tibbi
Cihaz Kurumu Akila flag Sube Miidiirliigiiniin hastane-
lerde akilcr ilag kullanimini degerlendirmek {izere olus-
turdugu anketlerden eczacilara yonelik olarak hazirlanan
“Hastane Eczacilarini Degerlendirme Formu” kullanil-
mistir. Anket formunun yapist degerlendirildiginde ilk alt:
soru ile katilimcilari tanimlayan sorulara yer verilmistir.
Bu dogrultuda eczanede ¢alisan eczacinin cinsiyeti, yasi,
egitim diizeyi ve mesleki tecriibe yil gibi genel tanimlayici
sorularin yani sira, eczanenin konumu ve eczanede ¢aligan
kisi say1s1 gibi eczanenin faaliyetini ortaya koyan genel so-

rular da yoneltilmistir.

Anketin ikinci bolimiinde eczacilarin akiler ilag kullanimi
konusunda bilgi, tutum ve davranislarini 6lgme ve deger-
lendirilmesine iliskin sorularin yer almaktadir. Arastirma
sonucundan elde edilen veriler SPPS 20.0 paket programi

kullanilarak bilgisayar ortamina aktarilmigtir.

Bu arastirmanin ana kiitlesi, Sakarya ilinde faaliyet goste-
ren serbest eczacilardan olugsmaktadir. Faaliyette bulunan
274 eczacinin timiine ulagilmasi amaglanmis ancak gesitli
nedenlerle (ankete katilmada isteksizlik, eczacinin eczane-
de bulunmamasi vb.) baz1 eczacilar ankete katilim goste-
rememis dolayisiyla da ankete katilmay1 kabul eden 163
eczactya ulagilarak yiiz yiize goriismeler neticesinde aras-
tirma gergeklestirilmistir. Eksik veri icermesi nedeniyle 11
anket formu degerlendirme dis1 birakilarak ¢alisma, anke-
te katilmaya kabul eden 152 eczacidan toplanan verilerle

gerceklestirilmistir.

Verilerin analizinde anketin birinci béliimiinde yer alan
sosyo-demografik ozellikler yan:i sira eczanenin konu-
mu, yardimei personel sayisi, yardimer personel tecriibesi,
Tiirkiye Farmakovijilans Merkezi (TUFAM)’ne yan etki
bildirimi, eczacinin bagvurdugu bilgi kaynaklars, ilag bilgi

diizeyleri, eczanenin saklama kosullari, hastalarin danis-

t1g1 konular, recetelerde karsilagilan sorunlar, ila¢ verme-
de sorunlara yol agan nedenler, ilag kullanim: hakkinda
bilgi verme, hangi hastaliklarda regetesiz ila¢ alma talep
durumlar1 gibi AlKe iligkin verilere ait yiizde, frekans,
aritmetik ortalama, standart sapma hesaplanmustir. Ecza-
cilarin AIKna yonelik bilgi tutum ve davranislarinin, yas,
cinsiyet, mesleki tecriibe, ¢aligan yardimci personel sayisi,
yardimei personelin mesleki tecriibesine gore anlamli fark

gosterip gostermedikleri ki-kare analizi ile hesaplanmistir.

BULGULAR
Caligmaya katilan eczacilarin %55.3'0 erkek, %44.7si ka-
dindir. Katiimeilarin %90,7’si lisans diizeyinde bir egitime
sahip olup, yas ortalamas: degisiklik gostermekle beraber
%35.8 ile en ¢ok 30-39 yas araligina mensuptur. Katilimci-
larin mesleki tecriibe stireleri degerlendirildiginde 15 yil
ve alt1 mesleki tecriibeye sahip katilimci oran1 %57.9 iken,
15 yil tizeri mesleki tecriibeye sahip katilimcilarin orani
%42.1dir. Ayrica katilimcilarin %96’s1 eczanesinde 4 ve alt1
calisana sahipken, %4’ii ise 4 tizeri ¢aligana sahip eczane-
lerdir. Caligmaya katilan eczanelerin %55.3’ti hastane, aile
hekimligi vb. bir saglik kurulusunun cevresinde faaliyet
gosterirken, diger eczaneler %44.7’lik orana sahiptir. Aras-
tirmada yer alan eczacilarin sosyo-demografik ozellikleri
ve akilcal ila¢ kullanimina yonelik diistinceleri Tablo 1de

verilmistir.

Katilimecilarin %41,6’sin1n iki ¢alisana sahip oldugu, yakla-
sik dortte birinin ise 3 ¢alisana sahip oldugu goriilmekte-
dir. 8 galisana sahip olan eczane sayisi yalnizca bir iken 6
calisana sahip olan eczane sayist iki, 5 ¢alisana sahip olan

calisan sayist ise tigtiir.

Katilimcilar, ilag ile ilgili bilgi almak i¢in bagvurdukla-
r1 bilgi kaynaklarinin neler olduguna yonelik verdikleri
cevaplar degerlendirildiginde ankete katilan eczacilarin
¢ogunun RxMediaPharmaya basvurdugu saptanmistir.
Eczacilarin bilgi almak i¢in en ¢ok bagvurdugu diger kay-
naklarin sirsiyla internet, meslektaslar ve farmakoloji ki-

taplaridir.
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Tablo 1. Eczacilarin Sosyo-Demografik Ozellikleri ve Akilci ilag Kullanimina Yonelik Diigiinceleri
Ozellikler Secenekler f %
Hastane Cevresi Eczanesi 48 31,6
Caligilan Kurum Aile Hekimligi Eczanesi 36 23,7
Diger 68 44,7
Cinsiyet Kadin 68 44,7
Erkek 84 55,3
Eitim Diizeyi Lisans 137 90,7
Yiiksek Lisans 14 9,3
20-29 34 22,5
30-39 54 35,8
Yas 40-49 41 27,2
50-59 16 10,6
60 ve tzeri 6 4
1-7 54 35,5
8-14 34 22,4
Mesleki Tecriibe (Yil) 15-21 39 25,7
22-28 14 9,2
29 ve lizeri 11 7,2
1 23 15,4
2 62 41,6
3 36 24,2
N 4 22 14,8
Eczanede Caligan Kisi Sayisi s 3 20
6 2 1,3
7 0 0
8 1 0,7

Eczalarin ilaglara yonelik bilgi diizeylerine iligkin bulgu-
lar degerlendirildiginde (Tablo 2), katilimcilarin biiyiik
gogunlugunun, % 92.8’1 (%69.1 ile iyi, %23.7 ile ¢ok iyi,)
endikasyonlar hakkindaki bilgi diizeylerini iyi ve ok iyi

olarak degerlendirdikleri saptanmigtir.

Kontrendikasyonlar hakkindaki bilgi diizeyleri igin ise
katilimcilarin %52.6 ‘s1 orta, %39.5 ise iyi olarak deger-
lendirdigi saptanmistir. Ayrica eczacilarin %50’si ilaglarin
yan etkileri hakkindaki bilgi diizeylerini orta olarak deger-
lendirirken, %42.8’i iyi olarak nitelendirmistir. ilaglarin
kullanimi sirasinda diger ilag ya da besinlerle etkilesimi ile

ilgili bilgi diizeylerini iyi ve ¢ok iyi degerlendiren katilim-

a1 sayst 97 (%63.9)dir. Ilaglara iliskin uyar1 ve onlemler
konusunda katilimcilarin %55.3’t bilgi diizeylerini iyi,
%26.3"11 ok iyi seklinde degerlendirmislerdir. ilaglarin ge-
belik, pediatri, yaslilara yonelik 6zel durumlar1 hakkindaki
bilgi diizeylerini ise katihimcilarin %45.4i iyi ve %19.7’si
ok iyi oldugunu belirtmislerdir. Tlaglarin biyoesdegerlilik
hakkindaki bilgi diizeylerini degerlendiren katilimcilar-
dan 74 (%48.7) eczaci iyi, 20’si (13.2) ¢ok iyi, 4 (%1.3)t
ise kot ve ¢ok kotii diizeyde bilgi sahibi olduklarini be-

lirtmislerdir.

Katilimaer eczacilarin regetede hastanin halen kullandig:

ilag(lar) ile ilgili bir etkilesim fark edildiginde biiyiik ¢o-
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Tablo 2. Eczacilarin ilaglara Yonelik Bilgi Diizeylerine iliskin Bulgular

Cok Kotii Kotii Orta fyi Cok fyi Ort.
Bilgi Diizeyi

% % % % %

Endikasyonlar 1,3 - 5,3 69,1 23,7 4,14
Pozoloji ve Uygulama Sekli 0,7 - 9,9 57,9 31,6 4,20
Farmakolojik Ozellikleri 1,3 0,7 13,2 57,9 27 4,09
Kontrendikasyonlar 1,3 2,0 52,6 39,5 4,6 3,44
Yan Etkiler 0,7 2,0 50 42,8 4,6 3,49
Haglarm Etkilesimleri (ilac/besin) 0,7 3,9 31,6 46,1 17,8 3,76
Uyarilar, Onlemler 2 2 14,5 55,3 26,3 4,02
Ozel Durumlar (gebelik, pediatri vb.) 2,0 0,7 32,2 45,4 19,7 3,80
Biyoesdegerlik 1,3 1,3 35,5 48,7 13,2 3,71

gunlugu (%73,5) hekimle konusup gerekli diizeltmeleri
yaptirma yolunu segerken, eczacilarin %22,5’i ise hastayi
soz konusu durum ile ilgili bilgilendirerek gerekli diizen-
lemelerin yapilmast yolunu tercih ettigini bildirmistir.
Hekimin yazdig1 regeteyi ayni sekilde sorgulamadan ve-
ren katilimer oraninin ise sadece %2,6 (4 eczaci) oldugu

gozlenmistir.

Arstirmada katilimer eczacilarin regetelerle ilgili en ¢ok
kargilastig1 sorun %78.9 ile “okunaksiz el yazisi” oldugu
belirlenmistir. Katilimcilarin en az karsilastigi sorunlarin
ilki %46.3 ile “ilacin kullanim stiresinde hata yapilmasr’,
ikincisi %44.7 ile “ilacin dozunda hata yapilmasr’oldugu

gorulmustir.

Temmuz 2012 tarihinden itibaren uygulanmaya baglanan
e-regete uygulamasi bu sorunun giderilmesi ve okunaksiz
el yazisindan ortaya ¢ikan AIK yanlslarinin giderilmesi
acisindan 6nemli bir adim olmustur. Ancak eczacilarin
verdigi cevaplara bakilirsa, uygulamanin Sakarya ilinde
verimli bir sekilde uygulanmadig1 ve ortaya ¢ikan sorunla-

rin giderilmesinde yeterli olmadig1 anlasiimaktadir.

Katilimci eczacilarin ilag vermede sorun yasamalarina yol
agan nedenlere iliskin bulgular incelendiginde katilim-
c1 eczacilarin ila¢ vermede sorun yasamalarina yol agan

nedenler icinde bityiik cogunlugu (%54,3) “okunaksiz re-

cetenin’, yaklagik dortte birinin ise (%23.4) “benzer isim

ilaglarinin olusturdugu” belirlenmistir (tablo 3).

Tablo 3. ilag Vermede Sorunlara Yol Agan Nedenler
(n:152)

flag Vermede Sorunlara Yer Agan Cevaplar
Nedenler Frekans %
Okunaksiz recete 146 543
Regetedeki ilag sayisinin fazlalig 5 1,9
Eczanedeki yogun is temposu 35 13,0
Eleman sayisinin az olmast 20 7,4
Benzer ilag isimleri 63 234
Toplam 269 100,0

Sorunlarin giinlitk ortalama kag kez yasandiginin sorul-
dugu sorunun cevaplar1 degerlendirilmis ve belirtilen
sorunlarin giinliik ortalama 5.06 kez ortaya ¢iktig1 ifade

edilmistir.

Eczacilarin hastalar tarafindan kendilerine en ¢ok danigi-
lan durumlara ait verdikleri cevaplara gore (Tablo 4) Has-
talar tarafindan eczacilara en ¢ok danigilan konu ise 4.57
ortalama ve %71.6 ile en ¢ok danisilan konu “ilacin a¢ veya
tok karnina alinmasr”, en ¢ok danigilan ikinci konu 4.24
ortalama ile ilacin dozuna iligkin sorular olurken, hastalar

tarafindan en az danigilan konu 2.66 ortalama ile ilacin uy-
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Tablo 4. Hastalar Tarafindan En Cok Danisilan Konular
Damisilan Durum En Az 2 3 4 En Cok To (f)
% % % % %

flacin a¢ veya tok karnina alinmasi 2 1,4 5,4 19,6 71,6 148
[lacin dozu 0,7 5,6 14,7 27,3 51,7 143
flacin alinma siklig 1,3 6 20,7 40 32 150
flacin uygulama siiresi 3,9 17,8 26,3 31,6 17,8 148
flacin uygulama yolu 16,8 35,6 22,8 14,8 10,1 149

gulama yolu olmustur.

Akilcr ilag kullaniminda hastalarin eczacidan regetesiz ilag
talep durumu sorusuna iligkin cevaplar: incelendiginde
hastalarin giinlitk miistahzar adi belirterek regetesiz ilag
alma sayilarinin ortalama olarak 44,33 oldugu saptanmus-

tir.

Eczacilarin hastanin uyumunu artirmak amaciyla has-
talara ila¢ kullanimi hakkinda bilgi verip vermemelerine
yonelik sorulara verdikleri yanitlara iliskin bulgular de-
gerlendirildiginde %91.9’unun regetesiz iiriin alimlarinda
hastalara ila¢ kullanimi hakkinda bilgi verdiklerini, be-
lirtmiglerdir. Regetesiz tiriin alimlarinda hastalara temin
etmek istedikleri ilaglarin ne igin istediklerini soran ka-
tilimer eczact sayist 97 (%64,7) oldugu belirlenmistir. Hig

sormayan katilimci eczacilarin orani ise %12dir (Tablo 5).

Ayrica eczaneden ila¢ temininde bulunan kisilere “Akil-
a1 Ilag¢ Kullanim1” konusunda 44 (%31.7) katilimci eczaci
bilgi verdigini belirtmektedir(tablo 5). Tablo 5’te goriil-
dugi gibi eczacilarin sadece %2,1'i 6zel saklama kosulu

gerektiren ilaglarin teslimi sirasinda, saklama kosulu ile

ilgili bilgi verme ve 6zen gosterme konusunda uyarida
bulunmadigini beyan etmistir. Hemen hemen eczacilarin
tamami (%97.9) bu konuda hastalar1 bilgilendirdiklerini

soylemistir.

Eczacilarin AIK siirecinde hastanin uyumunun artirmast
ve AIK siirecinin dogru bir sekilde islemesi i¢in hekimle
isbirligi icinde olmasi gerekmektedir. Eczacinin bu yénde-
ki tutum ve davranislarini 6lgmeye yonelik eczacinin hasta
i¢in yapilan hatal1 veya ilag etkilesimi iceren istemler igin
hastanin hekimi ile iletisime gecip ge¢medigi sorusu y6-
neltilmis ve katilimcilarin yaklagik %981 (147) hasta igin
yapilan hatali veya ilag etkilesimi iceren istemler i¢in has-

tanin hekimi ile iletisime gectigini belirtmistir.

Eczanede saklama kosullarinin takibine yo6nelik bulgu-
lar degerlendirildiginde katilimcilarin biytik ¢ogunlugu
(%67,1) saklama kosullarinin takibini; belirli araliklarla,
sorumlu kisiler tarafindan anlik ol¢iimler yapilip kayit
edilerek gergeklestirirken %32,9u ise uyar1 sistemi olan
ve kalibrasyon takibi yapilan elektronik cihazlarla siirekli

takip edilerek yapildigini belirtmislerdir.

Tablo 5. Eczacilara Hastalar tarafindan ila¢ Kullanimu ile ilgili Sorulan Sorular

F % F % F % F %

Regetesiz ila¢ Kullaniminda Hastalara {lag Kullanimi Hakkinda
Bilgi Verme

137 | 91.9 - - 12 8.1 | 149 | 100

Hastalara Temin Etmek Istedikleri {laglar1 Ne I¢in Istediklerini
Sorma

97 | 647 | 18 12 35 | 233 | 150 | 100

Akalcr flag Kullanimi Uzerine Bilgi Verme

44 (317 | 30 | 216 | 65 | 46.8 | 139 | 100

Saklama Koguluna Ait Bilgi Verme

143 | 97.9 - - 3 2.1 | 146 | 100
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Son olarak regetelerde giinliik antibiyotik, analjezik, enjek-
siyonluk ila¢ yazilma adedi ve regete basina ortalama ilag
sayisina iliskin bulgular degerlendirilmis ve recetelerde
regete bagina ortalama ilag sayisinin 3,24 ilag oldugu be-
lirlenmistir (Tablo 6).

Ayrica regetelerde her 100 adet regetenin ortalama
49,81’inde analjezik (agr1 kesici), her 100 adet regetenin
igerisinde ortalama olarak 28,99 enjeksiyonluk ilag, her
100 adet regetenin igerisinde ortalama olarak 27.01 anti-

biyotigin yer aldig1 saptanmustir. Antibiyotik kullaniminin

Tablo 6.Regetelerde Giinliik ila¢ Yazilma Adedi ve Recete Basina Ortalama ilag Sayisi

f Ortalama Min. Max.
Regetelerde Giinlitk Antibiyotik Yazilma Adedi 149 27,01 5 90
Regetelerde Giinliik Analjezik Tlag Alma Sayisi 149 49.81 10 100
Regetelerde Giinliik Enjeksiyonluk flag Alma Sayis 149 28.89 1 70
Regetelerde Regete Bagina Ortalama lag Sayist 149 3.24 2 4

hala beklenenden yiiksek oldugu goriilmektedir. Bunun
bir¢ok nedeni olabilir. Ancak regete yaziminda ve istemin-
de hala toplumda akilc1 antibiyotik kullanimina yo6nelik

yeterli bilincin olusmadig1 séylenebilir.

TARTISMA
Akilcr ilag kullanimyi; hasta, hekim, eczaci, saglik persone-
li (hemsire, hasta bakici vb.) ve hasta yakini gibi pek ¢ok
paydas1 yakindan ilgilendiren ve tedavi siirecinin verimli-
ligini artirip toplumsal maliyetini minimize etmeyi amag-
layan politikalar biitiiniidiir. AIK eczacilar, bircok énemli
paydas i¢inde yer alir. Eczacilar, hem hekimin receteledigi
ilacin hastaya dogru kullanim talimatlarin: belirterek te-
minini hem de hastanin tedavi siirecinde ila¢ kullanimi-
nin kontroliinii saglamasi agisindan AIK siirecinde 6nemli
role sahiptir. Ayrica ilag tedarik ve muhafaza siirecinde de
AIK politikalart gercevesinde énemli sorumluluk ve yii-

kimliliukleri vardir.

Galismada AIK biinyesinde degerlendirebilecegimiz egi-
tim programlarina iliskin olarak katilimci eczacilarin
%47.7’sinin daha 6nce hi¢ hizmet i¢i egitim almadig1 so-
nucuna ulagilmistir. Ankete katilan eczacilarin ortalama
mesleki deneyim siiresinin 11 yil oldugu dikkate alindi-
ginda eczacilara yonelik hizmet ici egitimlerin yetersizligi
dikkat ¢ekmektedir. Dogukanin 6nemli diger bir paydas

olan hekimler {izerinde yaptig1 caligmada katilimc1 hekim-

lerin %88.4’inin AIK kapsaminda egitim almadiklarin
belirterek ve sadece %53.2’sinin ATK hakkindaki bilgi dii-

zeylerini yeterli gordiiklerini dile getirmislerdir.’

Calismamizda eczacilarin ilaglara yonelik bilgi diizeylerini
degerlendirilmesi istendiginde eczacilarin yaridan fazlasi-
nin bilgi diizeylerini iyi olarak tarif ettikleri gortilmektedir.
Bu tutum eczacilarin egitim almay1 gerekli gérmemeleri-
nin énemli bir nedeni seklinde degerlendirilebilir. Ancak
bu tutumun lisans egitimini ¢ok 6nce tamamlayan eczaci-
larin, teorik bilgilerinin giincellenmesi ve uygulanan yeni
saglik politikalarindan yeterince haberdar olmamalarina

neden olacagini disiindiirtmektedir.

Eczacilarin AIK siirecinde hastanin ilag kullanimiyla il-
gili kargilastig1 6nemli sorunlardan biri, hastanin hastalik
gecmisine uygun ilacin verilmemesi durumu ve ilagla ilgili
yaganan olumsuz geri bildirimlerdir. Béyle bir durumda
eczacilarin bityiik gogunlugu dogru hareket ederek hasta-
y1 hekimine yonlendirdigini ifade etse de yan etki bildiri-
minde bulunma oranlar1 oldukea diisiiktiir. 2015 yilinda
hi¢ bildirimde bulunmadigini bildiren eczaci orant %95
iken, 2016 yilinda bu oran %91dir. Kamuoyunun ilaglarin
olumsuz etkilerinin geri bildirildigi bir sistemin varligin-
dan haberdar olmamalar1 bu durumun 6nemli bir sebebi

olabilir.
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Eczacilarin gelen recetelerde en ¢ok karsilastigi sorunlar-
dan biri “ilacin kullanim siiresi ve dozu ile ilgili hastaya
yetersiz ve yanlis bilgi verilmesidir. Bu sorunun gideril-
mesine yonelik hekimlerle miilakatlar gerceklestirilerek
eksikligin tespit edilmesi ve egitimlerin diizenlenmesi
onerilebilir. Chareonkul ve arkadaglarinin ¢alismasinda
hastalarin dogru dozaj bilgisinin % 45 ile 65 araliginda
oldugu ve ila¢ uygulamasina yonelik talimatlarin %30 ile
%70 araliginda dogru bir sekilde uygulandig1 sonucuna
variligtir.® Sahing6z ve Balcrnin ¢aligmasina katilan hem-
sirelerin hastalik halinde %37,8inin hekime danistigini
ve %53’tiniin hekim tarafindan verilen ilacin tamamiyla
kullanmadiklarini, hastalik belirtisi gectigi zaman birak-
tiklarin1 ve %60,5’1 kendisine iyi gelen ilaci bagkalarina

onerdiklerini ifade etmislerdir."

Eczacilarin dile getirdigi diger bir sorun, regetelerin oku-
naksiz yazilmasidir. Bu durum literatiirle uyumludur. $er-
met tarafindan Istanbuldaki eczacilar iizerinde yapilan
calismada da eczacinin en ¢ok karsilastigi sorunlarin ba-
sinda okunaksiz el yazisi ve ilacin dozu ile ilgili hatalar yer
almaktadir."” Okunaksiz el yazisindan kaynaklanan sorun-
larin giderilmesi i¢in e-regete uygulamasi, Saglik Bakanlig:

tarafindan ulusal ¢apta baslatilmigtir.

Hastalar tarafindan eczacilara danisilan konularin baginda
ilacin kullanim sekli, dozu, uygulama siiresi gelmektedir.
Bu da hastalarin AIK’inda énemli bir paydas olan hekim-
ler tarafindan bu konularda yeterli diizeyde bilgilendirme-
digini gosterebilir. Eczanelerden recetesiz ilag alma sayist
glinliik ortalama 44’tiir. Regetesiz ilag alan hasta ile regeteli
ilag alan hasta tarafindan eczaciya yoneltilen sorular ben-
zerlik gostermektedir. Bu durum yine hasta-hekim iletisi-
mindeki eksikliklere dikkat gekebilir. Hekimlerin giinlitk
baktig1 hasta sayilarinin yiiksek olmasi ve hastaya yeterli
zamani ayiramamast nedeniyle hekim-hasta iletisiminin
sinirlt olmasina ve AIK siirecinin diizgiin islememesine
neden oldugu séylenebilir. Chareonkul ve arkadaslarinin
Kambogyadaki ii¢ saglik merkezinde hastalara yazilan re-

cetelerin analiz edilmesi sonucu akiler ilag kullanimu ile

ilgili baz1 ¢ikarimlara vardig1 ¢aligmasinda; analiz edilen
330 regeteden elde edilen sonuglar, regete basina ortalama
ilag sayisinin 2.35 oldugunu ve regetelerin biiyiik bir kis-
minin, istenmeyen ilag etkilesimleri ile sonuglanabilecek
iki veya daha fazla ilag icerdigini gostermektedir. Hasta-
larin regete yazanlar ve dagiticilar ile harcadigi zamanin
sinirli oldugu: danigma siiresi ve satin alma siiresinin yak-
lasik 4 dakika ile sinirl kaldig: tespit edilmistir.!® Desta ve
arkadaslarinin Etiyopyada birincil saglik basamaklarinda
akilci ilag kullanima yonelik yaptiklari aragtirmada, ortala-
ma konstiltasyon siiresi 5 ile 6 dakika arasinda degisirken,
dagitim stiresi 1.5 ile 2 dakika arasinda degismektedir. Her
iki hasta bakim gostergesi de hasta memnuniyetini genel
saglik hizmetine ve hastaya 6nemli doz talimatlar1 hakkin-
da hasta bilgisini etkilemek i¢in yeterli oldugu belirtilmis-
tir. Regete basina diisen ila¢ sayisinin iki veya daha fazla
ilac1 igerdigi ve bunlarin ilaglarin istenmeyen ilag etkile-
simlerine yol acabilecegi belirtilmistir.”* Calismamizda ise
farkls olarak recete basina ortalama ilag sayisinin 3,24 ilag

oldugu belirlenmistir.

AIK siirecinde hekim-eczaci-hasta {icliisiiniin arasindaki
iletisimin sorgulandigi soruda, ankete katilanlarin %97.47i
recetelenen ilagla ilgili kargilagtig1 sorunlar karsisinda he-
kimle iletisime gectigini ifade etmistir. Caliymaya verilen
cevaplar literatiirle uyumludur. Anket calismasinin siirdii-
rillmesinde karsilagilan 6nemli kisitlardan biri eczacinin
eczanede bulunmamasidir. Bu durumda eczacinin hastay1
AIK cergevesinde bilgilendirmesi, hekime geri bildirim
yapabilmesi ve olas geri bildirimlerin yan etki sistemine

girisinin saglanmasinin 6niindeki engellerden biridir.

AIK siirecinde eczacilarin en énemli gorevlerinden biri
hastalarin uyumunu artirmaya yonelik tedavi stireci ve ilag
kullanimina dair bilgi vermesidir. Sakaryadaki eczacilara
yoneltilen sorulara verilen cevaplar degerlendirildiginde
eczacilarin hem receteli hem de regetesiz ilag alimlarinda
hastaya ilacin kullanim siiresi, dozu ve saklama kosullar
hakkinda biiyiik olgiide bilgilendirildigi sonucuna varil-

mustir. Bu durumda Sakaryadaki ¢aligmaya katilan eczaci-
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larin AIK siirecinde hastayi bilgilendirmeye yonelik biling

diizeyinin yiiksek oldugu soylenebilir.

AIK siirecinde eczacinin sorumlulugunda olan diger bir
konu ilaglara uygun saklama kosullarinin saglanmasi ve
kontroliiniin yapilmasidir. Sakaryada ankete katilan ecza-
cilarin tigte biri saklama kogullarin: teknolojiden faydala-
narak pratik sekilde yaparken, tigte ikisi hala kendisinin
belli araliklarla kontrol ettigini ve kayit altina aldigin: ifade
etmistir. Bu durum eczacinin ig yiikiinii artiran ve bityiik
oranda zamanini alan zahmetli bir istir. Ancak hem is yii-
kiiniin azaltilmast hem de kontrollerde yapilan hatalar1 en
aza indirgemek adina eczacilarin teknolojiye uyum sagla-

mast gerektigi sGylenebilir.

Enjeksiyonluk ilag ve antibiyotik iceren regete sayisinin,
toplam regete sayisina orani, tilkenin akilcr ilag kullanimi-
na iligkin biling diizeyini ortaya koyan ve DSQO ile INRUD
tarafindan kabul edilen 6nemli bir 6lgiittir."”? Calismaya
katilan eczacilar, ginliik regetelenen antibiyotik oranini
%27, enjeksiyonluk ila¢ oranini %29 olarak rapor etmis-
tir. Bu durum toplumda AIK biling diizeyini ortaya koyan
énemli bir dlgiittiir. Sermet tarafindan Istanbuldaki ecza-
cilar tizerinde yaptig1 caligmasinda recetelenen antibiyotik
oran1 %40.7 olarak, enjeksiyonluk ilag oran1 %13.2 olarak
belirtilmistir.'”> Chareonkul vd’nin ¢aligmasinda da hasta-
larin antibiyotik kullanimi %66 ile %100 araliginda degis-
mekte ve yiiksek bir orani temsil etmektedir'®. Sahingoz
ve Balcrnin hemsirelerle yaptig1 calismada, ankete katilan
hemsirelerin %92’sinin hekime basvurmadan agr1 kesici
kullandiklari; %65,2’inin hekime danigarak antibiyotik

kullandiklar1 sonucuna ulasilmistir."

Saglik Bakanligrnin son yillarda akilcr ilag kullanimi ile
ilgili ylirtittigi en 6nemli ¢alisma antibiyotik kullanimi-
na kars1 toplum bilincini artirmak ve gereksiz antibiyotik
kullanimini azaltmaktir. Bu politika ¢ercevesinde 1 Ocak
2017 tarihinden itibaren regetesiz antibiyotik kullanimi sa-
tis1 yasaklanarak akilct olmayan antibiyotik kullaniminin

ontine gecilmeye calisilmaktadir.

Sonug olarak akilcr ilag kullaniminda paydaslar icinde yer
alan eczacilar, hastaya ve topluma yiiklenen gerek ekono-
mik gerekse de sosyal maliyetini azaltacak sekilde regete-
lenen ilacin uygun kullanilmasina iliskin hastay: bilgilen-
dirilmesi, yonlendirilmesi ve hastanin uyumunu artiracak
sekilde hastay1 egitmesi gibi bir takim 6nemli sorumluluk-
lar1 vardir. Bu sorumluluklar: yerine getirmede kolaylik
saglamasi agisindan eczacilarla yapilan yiiz yiize goriigme-
ler neticesinde akilci ilag kullanimina iliskin eczacilarin
bazi goriis ve 6nerilerine ulasilmistir. Bunlar:

o Akila ilag kullanimi hakkinda halkin biling diizeyi-
nin artirilmasi: Bunun i¢in kamu spotlariyla halkin
bilinglendirilmesi saglanabilir. Ayrica uzman tavsiye-
sinden uzak, komsu-arkadas tavsiyesiyle alinan ilag
kullanimina kars1 halkin bilinglendirilmesi, boylece
eczacinin muhatap oldugu hastanin bilgi ve biling dii-
zeyinin artirilmasi eczaciya diigen gorev ve sorumlu-
lugun hafifletilmesi saglanabilir.

o Eczanede sistem kaynakli sorunlarin ¢oziilmesi:

«  Diger paydaslarin da AIK konusunda sorumluluklari-
n1 yerine getirmesi: Eczacilarin AIK hakkinda tutum
ve davraniglarinin sorgulandig1 anket sonucunda ec-
zacilar tarafindan hekimlerin bityiik kisminin ilag ko-
nusunda hastay: bilgilendirmedigi, hastanin hastalik
gegmisi ve alerji oykiistiniin yeterince sorgulamadigi
ve hastaya endikasyon disi ila¢ yazildig: belirtilmistir.
Bu durumda eczaci ve hastanin ATK hakkinda biling
ve bilgi diizeyinin artirilmasi yani sira hekimlere de
yonelik egitimlerin gerekli oldugu s6ylenebilir.

o Calismada nobet giinlerinde agir1 i yogunlugunda
yeteri kadar personel bulunamadig1 i¢in AK siirecine
yonelik yeterli bilgi verilemedigi dile getirilmistir. O
halde nébet giinleri i¢in ¢aligan eczane sayisinin arti-

rilmasi bu sorunun giderilmesi agisindan 6nemlidir.
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Abstract

Objective  Although early repolarization pattern (ERP) has been recognized as a benign variant, in recent studies have shown that it is associated with life-threatening arrhythmias.
There are different studies demonstrated that there is a strong relationship between life-threatening arrhythmias and the severity of coronary artery disease (CAD). In this
study, we aimed to determine whether Gensini Score (GS) values are higher in patients with ERP.. ( Sakarya Med J 2019, 9(1):112-119)

Materials and ~ Totally 110 patients with ERP and 90 control subjects were enrolled to the study. GS was calculated for each patient. p values < 0.05 were considered significant
Methods

Results  GS was significantly higher in the ERP patients compared with the control group (19.5+20.2 vs 2.15+4.1; p<0.001). There was significant correlation between GS and age
(r=0.507, p<0.001). GS was an independent predictor of ERP in multivariate logistic regression analysis (OR=0.655, 95% CI=0.557-0.769, p<0.001). In addition to, age and
low-density lipoprotein cholesterol were independent predictors associated with GS in linear regression analysis (OR=0.370, 95% CI=0.085-0.655, p=0.011 and OR= -0.094,
95% ClI= (-0.176-0.013), p=0.024, respectively).

Conclusions  An increase in the severity of CAD may be shown as a mechanism that leads to the emergence of ERP.

Keywords  Early repolarization pattern; Gensini score; Stable Coronary Artery Disease

0z
Amag  Erken repolarizasyon paterni (ERP) iyi huylu bir varyant olarak kabul edilmesine ragmen, son larda yapilan calismalarda hayat: tehdit eden aritmilerle iligkili oldugu gosterilmistir.
Hayat tehdit eden aritmi ve koroner arter hastahiginin (KAH) siddeti arasinda giiclii bir iliski oldugunu gosteren farkl calismalar vardir. Bu ¢alismada, ERP’li hastalarda Gensini Skoru (GS)
degerlerinin daha yiiksek olup olmadigim belirlemeyi amagladik. ( Sakarya Tip Dergisi 2019, 9(1):112-119)
Gereg ve

Yontemler ~ Calismaya ERP’li toplam 110 hasta ve 90 kontrol grubu alindi. Her hasta icin GS hesaplandi. p< 0.05 anlamls kabul edildi.

Bulgular  GS, ERP’li hastalarda kontrol grubuna gire anlamli derecede yiiksekti (19.5+20.2 ve 2.15+4.1; p <0.001). GS ile yas arasinda anlamlt iliski vard: (r= 0.507, p< 0.001). GS, ¢ok degiskenli
lojistik regresyon analizinde bagimsiz bir ERP belirleyicisidir (OR= 0.655,% 95 CI= 0.557-0.769, p <0.001). Ek olarak, yas ve diisiik yogunluklu lipoprotein kolesterolii, lineer regresyon
analizinde GS ile iliskili bagimsiz ongoriiciilerdi (OR= 0.370,%95 CI= 0.085-0.655, p= 0.011 ve OR= -0.094,%95 CI= (-0.176 -0.013), strasiyla p= 0.024).

Sonuglar  KAH'nin ciddiyetindeki artis, ERP'nin ortaya ¢ikmasina yol agan bir mekanizma olarak gosterilebilir.

Anahtar

Erken repolarizasyon patern; Gensini skoru; Stabil Koroner Arter Hastalig1
Kelimeler P yorp s
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INTRODUCTION

Early repolarization pattern (ERP) is characterized by a
J-point (between the end of the QRS complex and the be-
ginning of the ST segment) elevation of at least one mm in
two contiguous leads with a “notching” type appearance
or a “slurring” in the inferior, lateral, or inferolateral leads
on a surface electrocardiogram (ECG).! It has been recog-
nized as a benign variant, especially in healthy young male
subjects, although recent studies have shown that ERP is
associated with an increased risk of cardiovascular death
and sudden cardiac death (SCD).>® However, few studies
have investigated the relationship between atherosclerotic
heart disease and ERP. These studies have investigated the
association between ERP and the risk of ventricular tach-
ycardia (VT)/ventricular fibrillation (VF) and SCD in pa-
tients with acute coronary syndrome and have suggested
that ERP might increase the risk of VT/VE.’

Different studies confirmed a strong and consistent associ-
ation between life-threatening arrhythmias and coronary
artery disease (CAD).*? Gensini Score (GS) is used to de-
termine the extent and severity of CAD. GS is a scoring
system which is primarily calculated based on the involved
artery, the extent of atherosclerosis, and the existence of
collateral.’® The aim of this study was to determine whet-
her the GS value is higher in patients with ERP compared
patients without ERP.

MATERIALS and METHODS
Study Design

The present study is a cross-sectional descriptive study.

Study Population
A total of 200 patients with stable angina pectoris (110 pa-
tients with ERP [55 men; mean age, 60.0+8.0 years] and 90
patients without ERP in the control group [41 men; mean
age, 58.4+8.9]) who were admitted to the cardiology clinic
and emergency services department from March 2012 to
December 2017 were included in the study. The patients

were included in the study when they presented to the car-

diology clinic for the first-line control. All patients recrui-
ted for the study had objective signs of ischemia (treadmill
exercise or myocardial single-photon emission computed
tomography [SPECT]) and were referred for coronary
angiography. Patients presenting with acute myocardi-
al infarction, a history of PCI or coronary artery bypass
grafting, end-stage renal disease, cardiomyopathies, mo-
derate to severe valvular heart diseases, heart failure, atri-
al fibrillation, complete right or left bundle branch block,
channelopathies, including long QT syndrome, Brugada
Syndrome, and malignancy were excluded from the study.
Patients taking medications known to have effect on QT
interval, such as tricyclic antidepressants, 3-blockers, cal-
cium channel blockers or antiarrhythmics were also exclu-
ded. Patients with hypertension were under the treatment
of angiotensin converting enzyme inhibitors or angioten-
sin receptor blockers. Approval was obtained from the lo-
cal ethics committee for this study, and complied with the

Declaration of Helsinki.

Electrocardiographic and Echocardiographic
Examination

Twelve-lead ECGs were obtained from all subjects in a
supine position at a paper speed of 25 mm/sec and a ca-
libration of 10 mm/mV. ECGs were obtained by the same
investigator using the same ECG recorder (Nihon Kohden
ECG-9020K, Japan). Baseline ECGs were simultaneously
evaluated in random order by two experienced cardio-
logists for the presence of ERP. ERP was defined as ele-
vation of the J point (ie, the junction of the QRS complex
and ST-segment) by 0.1 mV above the baseline with either
QRS slurring or notching in the inferior leads (II, III, and
aVF), the lateral leads (I, aVL, and V4 to V6), or both.

All echocardiography examinations (General Electric Vi-
vid S5, Milwaukee, W1, USA) were performed by an ex-
perienced cardiologist in all subjects using a 2.5-3.5 MHz
transducer in the left decubitus position. Left ventricular
ejection fraction (LVEF) was assessed using Simpson’s

method.
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Coronary Angiography and Severity and Extent
of Coronary Artery Disease
All patients underwent selective right and left coronary
angiography through the right femoral artery using the
standard Judkins technique with a MEGALIX Cat plus
125/40/90-121 GW model angiography device (Siemens
Artis Zee, Forchheim, Germany). Iohexol 350/100 was
used as a contrast agent, and approximately 6-8 ml of the
contrast medium was injected manually for each expo-
sure. The coronary arteries were imaged in the right and
left oblique position using cranial and caudal angulati-
ons. The severity and extent of coronary atherosclerosis
in patients was assessed using the GS, which grades the
narrowing of the lumen of the coronary arteries as 1 for
1%-25% narrowing, 2 for 26%-50% narrowing, 4 for 51%-
75% narrowing, 8 for 76%-90% narrowing, 16 for 91%-
99% narrowing, and 32 for total occlusion. This score is
then multiplied by a factor that takes into account the im-
portance of the lesion’s position in the coronary arterial
tree; for example: 5 for the left main coronary artery, 2.5
for the proximal left anterior descending (LAD) coronary
artery or proximal left circumflex (LCX) coronary artery,
1.5 for the mid-region of LAD, and 1 for the distal LAD or
mid-distal region of the LCX. The GS was expressed as the

total of the scores for all coronary arteries.

Statistical Analysis
All tests were performed by using PASW Statistics (SPSS
18.0 for Windows, Inc., Chicago, IL, USA). Continuous
variables were expressed as meantstandard deviation, and
the qualitative variables were expressed as a percentage or
ratio. Compliance of the variables with normal distribu-
tion was assessed using the Kolmogorow-Smirnov test.
Continuous variables were compared between groups
using either the Student’s t-test or the Mann-Whitney U
test, depending on the variable’s compliance with the nor-
mal distribution. For the qualitative variables, the chi-squ-
are test was used. Pearson correlation test was used for
exploring the correlation state of some variables. Multiva-
riate linear regression analysis was used to analyze inde-
pendent predictors of GS. Multivariate logistic regression
analysis was used to identify the independent predictors of
ERP and independent variables that differed significantly
in the univariate analyses (p < 0.1). A p value of less than

0.05 was considered statistically significant.

RESULTS
Demographic and other characteristics of the ERP and
control groups are shown in Table 1. There was no statisti-
cally significant difference between the ERP and the cont-

rol groups with respect to age, gender, glucose, creatinine,

Table-1: Baseline characteristics, laboratory and echocardiographic parameters of the study groups
Age, years 60.2+8.1 58.8+8.9 0.225
Male, n (%) 69 (62.7) 42 (46.7) 0.059
Systolic B, mmHg 110.2+11.4 111.+9.4 0.330
Creatinin, mg/dL 0.88+0.39 0.88+0.35 0.868
Glucose, mg/dL 92.8+9.4 90.1+8.4 0.451
Total cholesterol, mg/dL 168.2£66.7 174£50.9 0.462
LDL cholesterol, mg/dL 100.2+40.4 106.2+£36.0 0.269
LVEE (%) 63.5+4.7 63.3+5.2 0.458
Magnesium, mg/dL 2.18+0.43 2.12+0.38 0.329
Calcium, mg/dL 9.28+0.65 9.17+0.53 0.198
Sodium, mmol/L 138.7+4.1 138.9+4.2 0.716
Potassium, mmol/L 4,52+0.54 4.38+0.60 0.084
Gensini score 19.5£20.2 2.15+4.1 <0.001
BP: blood pressure; LDL: low-density lipoprotein; LVEF: left ventricular ejection fraction. Numerical variables with a nor-
mal distribution were presented as mean+tstandard deviation, or n (%).
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LVEE, total cholesterol, and low-density lipoprotein cho-
lesterol values. In addition, there was no significant dif-
ference between the groups in terms of electrolytes, such
as sodium, potassium, calcium, and magnesium (Table 1).
GS was significantly higher in the ERP patients compared
with the control group (19.5£20.2 vs 2.15+4.1; p<0.001)
(Fig. 1). Pearson’s correlation test was used to determine
the variables associated with the GS. Pearson’s correlation
analysis revealed positive relationship between GS and age
(r=0.507, p<0.001), male sex (r=0.215, p=0.002). However,
there was no correlation among GS, systolic blood pressu-
re, serum glucose, serum creatinin, total cholesterol, and

LDL cholesterol.

Univariate and multivariate logistic regression analyses for
the predictors of ERP in the study population are presented
in Table 2. In the univariate analysis, potassium level and
GS were associated with ERP. Variables with a p value less
than 0.1 in univariate analysis were included in the mul-
tivariate model. Multivariate logistic regression analysis
demonstrated that the GS was an independent predictor of
ERP (OR=0.654, 95% CI=0.556-0.769, p<0.001). In addi-
tion to, age and LDL cholesterol were independent predic-
tors associated with GS in linear regression analysis (OR=
0.370, 95% CI=0.085-0.655, p=0.011 and OR=-0.094, 95%
CI= (-0.176-0.013), p=0.024, respectively) (Table 3).

Table-2: Univariate and multivariate analysis for the predictors of ERP
Univariate analysis Multivariate analysis*

OR (95% CI) p OR (95% CI) p
Age 0.980 (0.948-1.013) 0.224 - -
Magnesium 0.709 (0.356-1.412) 0.328 - -
Calcium 0.735 (0.460-1.174) 0.198 - -
Sodium 1.013 (0.946-1.084) 0.714 - -
Potassium 0.649 (0.396-1.063) 0.086 0.729 (0.385-1.380) 0.331
Gensini score 0.655 (0.557-0.769) <0.001 0.654 (0.556-0.769) <0.001
CIL: confidence interval; ERP: early repolarization pattern; OR: odds ratio.
*Variables with a p < 0.1 in univariate analysis were included in the multivariate model.
Table 3: Linear regression analysis for the predictors of Gensini score |

Linear regression analysis -

OR (95% CI) p - patlas
Male sex 3.370 (-1,543-8.282) 0.178 $
Age 0.370 (0.085-0.655) 0.011 g =
Total cholesterol 0.040 (-0.019-0.100) 0.183
LDL cholesterol -0.094 (-0.176-0.013) 0.024 " R
CI: confidence interval; LDL: low-density lipoprotein; OR: odds ratio. ol k-

Cortral
Study Groups

Figure 1: Mean Gensini values between
the study groups
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DISCUSSION
In the present study, it was demonstrated that the GS is
increased in patients with ERP when compared to those
in subjects without ERP. In addition, GS was an indepen-
dent predictor of ERP. Thus, these findings suggest that an
increase in the GS might worsen the stage of myocardial

repolarization.

ERP is characterized by a prominent elevation of the
J-point between the end of the QRS complex and the be-
ginning of the ST segment on surface ECG.1 ERP has a
range of 1-13% in the general population, depending on
age (predominant in young adults), race (predominant in
black populations), and sex (predominant in males).!* Alt-
hough ERP is considered a benign ECG finding, current
studies have shown that it increases the risk of ventricular
arrhythmia and SCD.'*** The underlying pathophysiologic
mechanism of ERP remains elusive and most likely has a
complex structure. Experimental studies suggest that J-po-
int elevation indicates increased transmural distribution
of myocardial repolarization which contributes a suscep-
tibility to ventricular arrhythmias.”® The second possible
mechanism is the dysregulation of the autonomic nervous
system, and autonomic tonus may play an important role
in the formation of VTs associated with ERP. The reason
for this is that many events have been shown to occur
during an increased vagal tone, such as while sleeping or

post-meal.'®

Under certain conditions known to affect the distributi-
on of myocardial repolarization, such as ischemic heart
disease, patients with ERP may be at an increased risk
of arrhythmia.'” Atherosclerosis is a systemic disease as-
sociated with inflammation, and there is a strong relati-
onship between atherosclerosis and endothelial dysfunc-
tion. Endothelial dysfunction may lead to fluctuations in
microvascular resistance. Atherosclerotic CAD caused
by endothelial dysfunction may lead to ischemia and, in

turn, to circulatory disturbances at the microvascular level

during the ongoing process.'®!* Myocardial repolarization
parameters may be affected by ischemia as a result of the
extent and severity of CAD.8 The GS was established to
expose the severity and extent of coronary atherosclerosis.
Many studies have demonstrated the relationship between
myocardial repolarization and coronary atherosclerosis;
however, to our knowledge, there are not yet sufficient data
about the relationship between ERP and the severity of co-

ronary atherosclerosis.

The QT interval encompasses both depolarization and re-
polarization, whereas the Tpeak and Tend (Tp-e) interval
represents transmural dispersion of myocardial repolariza-
tion.?*?! Previous studies have investigated the relationship
between CAD and myocardial repolarization. It has been
shown that a prolonged QT dispersion (QTd) is associated
with an increased risk of dangerous ventricular arrhythmi-
as in patients with CAD.”2 Goodhart et al.”® found that re-
vascularization in chronic total occlusion (CTO) resulted
in a decrease in QTd, which was sustained at six months
and also associated with improved global left ventricular
function. On the other hand, in a study by Cetin et al.’, it
was found that the Tp-e interval decreased after succes-
sful percutaneous CTO revascularization. These studies
suggest that patients with increased CAD severity have an

increased electrical imbalance in their myocardium.

] waves, including ERP, are associated with the occurrence
of lethal arrhythmic events in patients with Brugada synd-
rome, ischemic heart disease, and hypertrophic cardiom-
yopathy.?*** Recently, some researchers have investigated
the relationship between ERP and cardiovascular events.
Tikkanen et al.*® have shown that patients with ERP have a
higher risk of having ischemic events and ischemic VE In
another study, Rudic et al.® have suggested that ERP seems
to be associated with VTs in the setting of acute myocar-
dial infarction. In addition to this information, ERP may
point to peri-infarction block, which would indicate latent

ischemic heart disease. Therefore, ERP should prompt
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clinicians to consider latent ischemic heart disease befo-
re attributing the J-point elevation to a primary electrical
abnormality.”” However, there is currently no study inves-

tigating the relationship between CAD severity and ERP.

Study Limitations
Our study had some limitations. First, our study was single
centered and included a small number of patients. There-
fore, statistical power was limited. The results should be
verified in a larger prospective cohort study. Second, be-
cause we did not have other ambulatory Holter measures,
such as heart rate variability and heart rate turbulence, we
could not investigate the relationship between the autono-
mic nervous system and ERP. Third, we did not have data
on cardiac event rates for this study because we could not
follow the study population for prospective arrhythmic
events. Further comprehensive studies should be conduc-
ted with a larger number of patients and a longer follow-up

time to increase the consistency of our results.

Conclusion
The increased severity of CAD is associated with an inc-
reased risk of ventricular arrhythmias. An increase in the
severity of CAD may be indicative of a mechanism that
leads to the formation of ERP by causing deterioration in

the distribution of ventricular repolarization.
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Ama¢  Herediter noropatiler; periferik sinir sisteminde, demyelinizasyon ve/veya akson kaybina yol agan, ilerleyici bir hastalik grubudur. Herediter noropatiler genellikle ailesel
olmakla birlikte, sporadik olgular da nadiren goriilebilir. Caliymamizda Sakarya ilindeki herediter néropatili olgularin, demografik, klinik ve elektrofizyolojik ozellikleri
arastirlmigtir. ( Sakarya Tip Dergisi 2019, 9(1):120-124 )

Gerecve  Bu galigmaya, merkezimize 2011-2016 yillar arasinda bagvuran, herediter sensorimotor néropati (HSMN) tanust alan 26 hasta dahil edildi. Bu hastalara ait veriler; yas,
Yontem  cinsiyet, hastalik baslangig yas1, bagvuru yakinmalari, akraba evliligi, klinik ve elektrofizyolojik bulgular, ailesel ve genetik ézellikler agisindan retrospektif olarak incelendi.
Bulgular  Klinigimizde takip edilen 26 hastanin 13’i (%50) erkekti. Yas ortalamasi 41+12,29 iken hastalik bulgularimin baslangi¢ yas ortalamasi 23,26+13,7 idi. Elektrofizyolojik
incelemeler, 9 hastada aksonal, 12 hastada demiyelinizan ve 5 hastada mikst formda bir hasari gostermekteydi. Genetik incelemelerde, 5 hastada heterezigot PMP 22
delesyon ve 2 hastada PMP 22 duplikasyonu tespit edildi. Boylece, 5 hasta Charcot Marie Tooth (CMT)-1A, 2 hasta herediter basinca duyarli polinéropati (HNPP) tanis

alirken, diger 19 hasta ise tiplendirilemeyen herediter noropati olarak degerlendirildi.

Sonu¢  Son yillarda molekiiler biyoloji alanindaki yeni gelismeler simdiye kadar pek ¢ok simiflandirilamamis herediter néropati tipinin taninmasina yonelik 6nemli kazanimlar
saglamustir. Calismamizda, Tirkiyede genotip degerlendirmesi yapilabilen demiyelinizan tip olgularin Sakarya ilindeki fenotipik ozellikleri degerlendirilmis ve literatiirle
kiyaslanmigtir.

Anahtar  Herediter duyusal ve motor néropati; Charchot Marrie Tooth hastaligy; klinik; genetik
kelimeler
Abstract
Objective  Hereditary neuropathies are a group of progressive disease that leads to demyelination and / or loss of axons in the peripheral nervous system. Although hereditary pathies frequently

Materials and
Methods

Results

Conclusion

Key words

occurs in familial form, sporadic cases are rarely seen. In our study, demographic, clinical, and electrophysiological characteristics of hereditary neuropathy patients in Sakarya province were
investigated. ( Sakarya Med J 2019, 9(1):120-124 )

Totally 26 registered patients who were diagnosed as hereditary sensorimotor neuropathy (HSMN) between 2011 and 2016 were recruited for this study. The data of these patients were
analyzed retrospectively in terms of age, gender, age at symptoms onset, referral complaints, consanguineous marriage, clinical and electrophysiological findings, familial and genetic features.

Of the 26 patients followed up in our clinic, 13 (50%) were male. The mean age of the patients was 41+12,29, while the mean age of the symptoms onset was 23,26+13,7. Electrophysiological
examinations showed axonal neuropathy in 9, demyelinating neuropathy in 12, and mixed neuropathy in 5 cases. Genetic studies revealed heterozygous PMP 22 deletion in 5 cases and PMP
22 duplication in 2 cases. Therefore, 5 cases were diagnosed as Charcot Marie Tooth (CMT)-1A, 2 cases were diagnosed as hereditary pressure sensitive polyneuropathy (HNPP), while other

19 cases were evaluated as unclassified hereditary pathy.

Recent advances in the field of molecular biology have provided significant development in recognition of many unclassified types of hereditary neuropathies. In our study, the phenotypic
characteristics of demyelinating type cases which can be genotyped in Turkey of Sakarya province was evaluated and compared with the literature.,

Hereditary sensory and motor neuropathy; Charchot Marrie Tooth disease; clinical; genetics
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GIRiS
En yaygin genetik gecisli néromiiskiiler hastalik olan here-
diter noropatiler; periferik sinir sisteminde, motor ve du-
yusal lifleri etkiler, progresif seyir gosterir ve mortalitesine
kiyasla oziirliiliik oran: yiiksek olan bir hastalik grubudur.
Belirtileri genellikle ilk dekadda baslayip yavas progres-
yon gosterir ve liclincii dekadda belirginlesir. Peroneal si-
nir inervasyonlu kaslarin 6n planda etkilendigi, distal ve
simetrik yerlesimli motor zaaf, duyusal tutulum, azalmis
derin tendon refleksleri, distal atrofi, pes cavus, bilateral
diisiik el-ayak gibi morfolojik deformiteler hastaligin bas-

lica fenotipik 6zellikleridir."

Hastalik tanisi, klinik bulgular, aile 6ykisi, elektrofizyo-
lojik ve genotipik ozellikler yardimiyla konulmaktadir.
Heniiz spesifik bir tedavisi olmayan bu hastalikta aile bi-
reylerinin de genetik yonden incelenmesi 6nerilir. Klinik
ozellikler agisidan olduk¢a homojen bir yap1 gosteren bu
hastalik grubu i¢in kalitimsal agidan ayni1 durum s6z ko-
nusu degildir. Bir¢ok olgu ailesel gecis gosterse de, de-novo
mutasyon tastyan sporadik olgularla da siklikla karsilasil-
maktadir. Herediter sensorimotor noropati (HSMN) veya
Charcot Marie Tooth (CMT) olarak adlandirilan bu grup
hastaligin, en sik rastlanan ve otozomal dominant (OD)
olarak gegen, demiyelinizan 6zellikteki CMT 1A formuna
Peripheral Myelin Protein 22 (PMP 22) geninin kodland:-
g1 17 p11.2-12 bolgesindeki duplikasyon yol agmaktadir.
Diger CMT formlar1 (CMT2, CMTX, herediter basinca
duyarli polinéropati - HNPP) daha nadir goriilmektedir.
CMT; OD, otozomal resesif (OR) ve X’ e bagh gecis paterni
sergileyebilmektedir.* Bu yazida, Sakarya ilindeki heredi-
ter sensorimotor noropati hastalarinin demografik, klinik
ve kalitimsal 6zellikleri incelenmis ve sonuglar glintimiiz

literatiirtindeki bilgiler 1s1g1nda tartigtlmistir.

GEREC ve YONTEMLER
Noromuskuler hastaliklar poliklinigimizde 2011-2016 y1l-
lar1 arasinda HSMN tanist ile takip etmekte oldugumuz
hastalara ait dosyalar incelendi. Caligma, tanimlayici bir

aragtirma olup elektrofizyolojik inceleme ile distal simet-

rik polindropati tespit edilen, demyelinizan/aksonal hasar1
olan hastalarin klinik bulgular1 ve genetik 6zellikleri analiz
edildi. Bu galigma, Sakarya Universitesi Tip Fakiiltesi Etik
Kurulu tarafindan onaylanmis ve Helsinki Deklerasyonu
2008 prensiplerine uygun olarak yapilmistir. Tiim hastala-
rin kraniyal ve spinal goriintiilemeler yardimiyla diskopati,
siringomiyeli gibi olas1 tanilar1 ekarte edildi. Yas, cinsiyet,
sigara kullanim 6ykiisii, hastalik baslangi¢ yasi, bagvuru
yakinmalari, hastaligin ilerleyis paterni, ebeveynlerinde
akraba evliligi varlig, aile Oykiisii, biyokimyasal labora-
tuvar degerleri, ayrintili sistemik ve nérolojik muayene
bulgulari, elektromiyografik (EMG) 6zellikleri kaydedil-
di. Ailelerin pedigri analizleri olusturularak olasi genetik
gecis Ozellikleri tespit edildi. Sporadik ozellikteki hastalar
arasinda tanisi siipheli olanlar i¢in serolojik inceleme ile
anti gangliozid panel antikorlar1 ¢alisildi. Hastalardan ve
aile bireylerinden alinan periferik venéz kan o6rnekleri
etilendiamin tetraasetik asit (EDTA) igerikli tiipler ile Bo-
gazici Universitesi Molekiiler Biyoloji ve Genetik Béliimii
Norodejenerasyon Arastirma Laboratuvarina yonlendiri-
lerek, herediter noropatilere iliskin en sik rastlanan mutas-
yon olan PMP22 duplikasyon/delesyonu agisindan aras-
tirildi. Elde edilen verilerin kaydedilmesi ve analizi SPSS
18.0 for Windows (SPSS Inc., Chicago, IL, USA) bilgisayar
paket programu ile yapildi. Tanimlayici 6zellikler sayi, yiiz-

delik ve ortalama degerler olarak gosterildi.

BULGULAR
Calismaya herediter noropati tanili 26 (13 erkek, %50)
hasta dahil edildi. Hastalarin yas ortalamalar1 41+12,29
(15-63) iken, hastaligin baslangi¢ yas1 ortalama 23,26+13,7
idi (Tablo 1). Bagvuru sikayetleri agisindan inceledigimiz-
de; izole alt ekstremite giigsiizliigii olan 5 hasta, tist ve alt
ekstremite giigstizligii olan 19 hasta, duyusal yakinmasi
olan 7 hasta ve belirgin ytriiyiis bozuklugu olan 1 hasta
mevcuttu. Bu klinik bulgulara ek olarak, 12 hastada agri,
10 hastada kramp, 6 hastada distal ekstremitlerde karinca-
lanma, 3 hastada idrar retansiyonu, 4 hastada ise tremor
yakinmast vardi. Dismorfik zellikler agisindan incelendi-

ginde,15 hastada pes-cavus, 3 hastada pes-planus, 12 has-
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Tablo 1: Herediter noropatili hastalarin cinsiyetlere gore demografik, elektrofizyolojik ve genetik gecis 6zellikleri
ERKEK KADIN TOPLAM

Cinsiyet ( %) 13 (%50) 13 (%50) 26

Yas (ort+ SS) 39,76+13,73 42,23+11,09 41+12,29

Semptom baslangig yas1 (ort+ SS) 20,46+14,28 26,07+13,04 23,26+13,7

Sigara kullananlar (%) 5(%19,2) 2 (%0,7) 7 (%26,9)

Elektrofizyolojik bulgular1 olanlar (%) 13 (%50) 13 (%50) 26

Aksonal/Demiyelinizan/Mikst (%) 3 (%Zz)((/%g(()‘.’/;;l&l) / 6 (%46.11)(1)2;2‘?46.1) / 9 (%34.562;)1155‘)%)46.1)/

Ailesel gegis paterni gosterenler (%) 9 (%34,6) 10 (%38,4) 19 (%73)

OD/OR/X (%) > (%551'5(2,/113;(%33 D 6(9%60) / 4 (%40) /0 (%0) | 1 (%571‘3: 5?2()%36'8)/

Ailelerde tespit edilen olgu sayis1 (%) 26 (%59,1) 18 (%40,9) 44

Ort: ortalama, SS: standart sapma

OD: Otozomal dominant, OR: Otozomal resesif, X: Xe bagl gecis

tada ¢eki¢ parmak, 4 hastada kubbe damak, iigiinde skol-
yoz, dordiinde penge el ve dokuzunda diisitk ayak tespit
edildi. Kas atrofisi; belirgin sekilde 17 hastada mevcuttu.
Yiirtiyts sekli 21 hastada belirgin stepaj tarzinda iken, 1
hastada ataksi seklinde idi.

Sporadik olarak 7 hasta tespit edildi. On dokuz hastada
ise benzer aile oykiist tespit edildi. Hastalarin ailelerinde
34 erkek ve 25 kadin olmak iizere 59 birey degerlendirildi.
Aile taramasinda toplamda 44 (26 erkek, 18 kadin) heredi-
ter noropatili olgu tespit edildi. Aile 6ykiisii olan hastalarin
pedigrisi incelendiginde 11 hastada OD, 7 hastada OR ve
1 hastada mitokondriyal 6zellikte gecis gozlendi (Tablo 1).
Hastalarimiz arasinda anne-baba akrabaligi olan 14 hasta
mevcuttu (1. Derece: 8 (%30,8), 2. Derece: 2 (%7,7), 3.
Derece: 4 (%15,4)).

Elektrofizyolojik incelemeler; 9 hastada aksonal hasari, 12
hastada demiyelinizan hasar1 ve 5 hastada mikst formda
bir hasar1 gostermekteydi (Tablo 1). Genetik incelemeler-
de, 5 hastada PMP 22 heterezigot delesyon, 2 hastada PMP
22 duplikasyonu tespit edildi. Boylece, 5 hasta CMT-1A, 2
hasta HNPP ve diger 19 hasta tiplendirilemeyen herediter
noropati olarak degerlendirildi. Yutma veya solunum giig-

ligti yasayan hasta saptanmadi. Hastalarin demografik,

elektrofizyolojik ve genetik gecis ozellikleri tabloda 6zet-

lenmistir.

TARTISMA
Herediter noropatilerin tanist ve simiflamasi hastalarin
Kklinik, genetik ve elektrofizyolojik 6zelliklerinin etraflica
degerlendirilmesine baglidir. Bu nedenle hastalik stiphesi
olan bireylerden ayrintili 6z ve soyge¢mis bilgisi alinmaly;
norolojik muayene, EMG ve genetik incelemeleri titizlik-
le yapilmalidir. Herediter néropatiler icerisinde OD gegis
gosterip, demiyelinizan &zellikli formu CMT1, aksonal
ozellikli formu CMT?2, Xe bagh gegis gosteren demiyeli-
nizan form CMTX, OR gecis gosteren form CMT4, erken
ve agir baslangich grup ise CMT3 olarak siniflandirilmas-
tir.3 Bu ayrimda ozellikle median sinir ileti incelemesi baz
alinmis ve sinir ileti hizinin <38m/sn olmasi demiyelini-
zan patern (OD geciste CMT1, OR geciste CMT4), >38m/
sn olmas1 aksonal patern (CMT2), iki deger arasinda ol-
mast (25-45m/sn) ise ara form olarak kabul edilmistir.*®
CMT ailesinin %70’i demiyelinizan karakterdedir ve bu
grubun yaklagik %70’ini CMT1A olusturmaktadir.1 CMT
1A; OD gegis sergileyen, 17p11.2 kromozomu {izerindeki
PMP22%yi kodlayan genin duplikasyonu neticesinde ortaya
¢ikmakta, tiim demiyelinizan formlarm %60-901 ve tiim

CMT lerin %40-50sini olusturmaktadir. Ayn1 kromozom
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tizerinde duplikasyon yerine delesyon olusmasi halinde ise
HNPP ortaya gikmaktadir. OD gegis gosteren bu hastalikta
tekrarlayan sinir basilar1 veya tekrarlayan travmalara yanit
olarak agrisiz, tekrarlayici kuvvet ve/veya duyu kayiplari
olusur.”? Caligmamizda 9 hasta aksonal hasari, 12 hasta
demiyelinizan hasari, 5 hasta ise mikst formda bir hasar1
gostermekteydi. Demiyelinizan 6zellikteki 2 hastada dup-
likasyon, 5 hastada ise delesyon tespit edildi.

Herediter noropatiler, distal, simetrik motor ve duyusal
kayiplar ve gesitli dismorfik bulgular ile karakterize bir
hastalik grubudur.? Alt ekstremite tutulumu ¢ok daha sik
ve agir diizeydedir bu nedenle ¢ogu zaman yiriime giic-
ligt ilk semptom olarak goriilmektedir.! Bu tablonun yol
actig1 baslica dismorfik bulgular; ¢eki¢ parmak, pes cavus,
diisitk ayak ve ince sampanya kadehi seklini animsatan
ayak bilekleridir.’ Fenotipik ve elektrofizyolojik 6zellikler
hastaligin tanis1 icin yeterli olmasina ragmen, smiflama
yapabilmek i¢in ailesel gecis paternine uygun genetik test-
lere oncelik verilmelidir. Sporadik formlar igin oncelikle
edinsel nedenler diglanmali, sonrasinda siklik sirasina
gore genetik testlere yonlenilmelidir.'® CMT 1la olarak si-
niflanan 2 hastamizda pes kavus ve ¢eki¢c parmak defor-
mitesi yanisira alt ekstremitelerde belirgin olan distal zaaf
ve peroneal atrofi gozlendi. Duysal yakinmalar 7 olguda
varken 1 olguda muayenede hipoestezi, vibrasyon duyusu
bozuktu ve derin tendon refleksleri tiim olgularda kaybol-
mustu. EMG ile distal simetrik, aksonal / demyelinizan
ozellikte olan 7 sporadik hastanin 4’tinde edinsel nedenleri

dislamak amaciyla serolojik testlerden yararlanildi.

Progresif distal simetrik gii¢siizlie neden olan bu hasta-
lik, bireylerin sosyal hayatlar1 ve mesleki faaliyetlerini de
etkilemektedir. Bu nedenle genetik danismanlik, sempto-
matik tedaviler ve sekonder komplikasyonlar1 dnlemeye
yonelik ¢aligmalar (cerrahi islemler, kontrendike ilaglar-
dan kaginmak gibi) ile hayati kolaylastirici yaklasimlar
hastalar i¢cin 6nem tagimaktadir.’ Diinyada ekzom analizi

ile son yillarda pek ¢ok yeni mutasyon tanimlanmis, boy-

lelikle bu hastaliga molekiiler biyologlarin ilgisi daha da
artmistir. Herediter noropati ile iligkili oldugu bilinen 80
gende 1000’ den fazla mutasyon oldugu dusiintilmekte-
dir.11 Ozellikle son dénemde birgok farkli iilkede yapilan
calismalarda, hastaliga en sik neden olan mutasyonlar
PMP22, GJB1, MPZ, MFN2 olarak tespit edilmistir.>'?
Maliyetin yiiksek olmasi nedeniyle ¢ogu hastanin genetik
agidan arastirilmast miimkiin olamamakta ve iilkemizde
herediter noropatiler arasinda demiyelinizan formlarin

genetik incelemesi yapilabilmektedir.

Sonug olarak, Sakarya ili herediter noropati tanili olgu-
larin bityiik ¢ogunlugunun aksonal yikim ve demyelini-
zasyonun birlikte gozlendigi mikst formda periferik sinir
hasarina sahip oldugu tespit edildi. Literatiirdeki bilgilerle
uyumlu olarak ¢ogu ailesel gecis gostermekteydi. Noro-
lojik muayene bulgulari, dismorfik ozellikleri ve elekt-
rofizyolojik ozellikleriyle herediter néropati tanisi alan
hastalarimizin tanilar1 %26,9 oraninda genetik testlerle
kesinlestirilebilmis, geri kalan hastalarimiz ise molekiiler
degerlendirme asamasinda beklemektedir. Bizim ¢aligma-
mizda, laboratuvar imkanlarimizin kisithilig1 nedeniyle ge-
netik inceleme PMP22 geniyle sinirl kaldi. Hastalarimizin
yaklagik dortte birinde PMP22 gen mutasyonu saptanmis
olup, bu oran literatiire kiyasla diisiiktii.”® Genetik alanda
¢aligmalarin artmasi ve teknolojik gelismeler ile giin geg-
tikge hastalik hakkinda bilgimiz artmaktadir. Klinisyenin
hastaligin spesifik fenotipik, klinik ve elektrofizyolojik
bulgularina hakim olmasi, herediter néropatilerin deger-

lendirilmesindeki yeri ve 6nemini korumaktadir.
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Abstract
Objective  Epicardial fat tissue is known to be arrhythmogenic. In this study we aimed to evaluate if this arrhythmogenic effect affects cardioversion (CV) success in patients with atrial
fibrillation (AF). ( Sakarya Med J 2019, 9(1):125-130 )
Materials ~ We studied100 AF patients treated with CV in order to restore sinus rhythm.Patients were divided into two groups; Group 1patients weresuccessfuly restored sinus rhythm
and Methods  and group 2 were failed to restoresinus rhythm. Demographic characteristics of study population, standard 2 dimensional Doppler and tissue Doppler echocardiographic
findings were recorded.

Results  There were 94 patients (59.5+14.1, years) in group 1 and 6 patients (59+8.7, years) in group 2. There were no differences between the two groups in terms of patient
demographics. Basic echocardiographic parameters suchas left atrial diameter,left ventricular diameter, septal thicness, ejection fraction, and left ventricular mass index
were also similar between two groups. Epicardial fat thickness (EFT)was higher in group 2 patients (p=0.002).

Conclusion  Increased epicardial fat thickness found to be related with reduced CV success rates in the AF patients.
Keywords  Epicardial fat thickness; atrial fibrillation; cardioversion
0z
Amag  Epikardiyal yag dokusunun aritmojenik etkileri bilinmektedir. Bu ¢alismada bu aritmojenik etkinin kardi; iyon (KV) basarist iizerine olan etkisinin aragtirilmast amaclanmugtur.
( Sakarya Tip Dergisi 2019, 9(1):125-130 ).
gfrjc ve Calismaya siniis ritminin sagl amactyla KV uygul 100 atriyal fibrilasyon (AF) hastast ainmistir. Hastalar iki gruba ayrildy; siniis ritmi saglanan hastalar grup 1, saglanamayan
OMemS  pastalar grup 2 olarak degerlendirildi. Calisma popiilasyonunun karakteristik ozellikleri, standart 2 boyutlu ekokardiyografik dlciimler ve doku doppler dliimleri kaydedildi.

Bulgular ~ Grup 1'de 94 ( ortalama yas 59,5+-14,1) grup 2de 6 (ortalama yas 59+-8,7) hasta vards. Temel hasta ozellikleri acisindan gruplar arasinda fark yoktu. Sol atriyum caps, sol ventrikiil
caplari, septal duvar kalinliklari, ejeksiyon fraksiyonu ve sol ventrikiil kitle indeksi gibi ekokardiyografik parametreler agisindan her iki grup benzerdi. Epikardiyal yag kalinligr (EYK) grup
2 hastalarda daha yiiksekti (p=0,002).

Sonug  Artmis EYK, AF hastalarinda KV basart oranlarinda azalma ile iligkili bulunmugtur.

Anahtar

Kelimeler

Epikardiyal yag kalinlig; atriyal fibrilasyon; kardiyoversiyon
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INTRODUCTION
Atrial fibrillation (AF) is the most common and leading
type of arrythmia responsible for hospitalization. AF is
frequently related with structural and functional changes
in myocardial tissue.! Epicardial fat membrane is a me-
tabolically active tissue. Epicardial fat tissue is the brown
lipid tissue present between epicard and visseral pericard.”
It has been known that epicardial fat tissue is respobsible
from the release of inflammatory cytokines, growth fac-
tors and adipcytokines such as matrix metelloproteazes
(MMP) which are believed to be the cause of AF. Acti-
vin-A was shown to cause fibrosis in the atriums due to
its pro-fibrotic effects. It has been shown thatepicardial fat
thickness(EFT) causes atrial fibrosis by increasing the pro-
duction of extracellular matrix and transforming fibrob-
lasts to miyofibroblasts by releasing inflammatory cytoki-
nes and adipokines.’ Studies have shown that the two most
important adipokines causing atrial fibrosis are activin-A
and MMP.>* Among MMPs, especially increase in the ac-
tivities of MMP-2 and MMP-7 is found to be related with
fibrosis.* There are studies which showed that the increase
in EFT can cause an increase in AF risk with the mentio-

ned mechanisms.>®

In this study, we aimed to evaluate the effect of EFT on
cardioversion(CV) success in patients with AF. The results
of this study will provide insight if EFT could predict CV
success and could be used for determining treatment stra-

tegies of AF patients.

MATERIALS and METHODS
Study Population
This observational, single center, cross sectional rese-
archwas performed in Karadeniz Technical University
Faculty of Medicine, Department of Cardiology betwe-
en 2014 and 2016 years with 203 AF patients with plan-
ned CVfor restoring sinus ryhthm. Electrical CV applied
to patients who did not return to sinus ryhthm after 24
hours amiodarone infusion. After ruling out 103 patients

for several reasons,remaining 100 patients were included

in the study. Demographic properties of all patients were

recorded.

Study inclusion criteria was all patients
who underwent CV for AF.
Study exclusion criterias were moderateor severe heart
valve disease, heart valve replacement, congenital heart
disease, hypertrophic cardiomyopathy, presence of perma-
nent pacemaker, left ventricular ejection fraction (LVEF)
less than %50, untreated thyroid disorders and those un-

der 18 years old.

Ethics committee approval certificate was taken from Ka-
radeniz Technical University Faculty of Medicine scientific

research ethics committee on 26.04.2016.

Transthoracic Echocardiography
Study population were evaluated before CV procedure by
transtorasic echocardiography (TTE), (Vivid 7, GE Ving-
med Ultrasound, Horten, Norway). LVEE dimensions of
heart chambers and EFT measurementswere recorded.
A verticle line drawn from right ventricular free wall to
aortic annulus in parasternal long axis image was used
for determining the correct place for EFT measurement.
Average of three measurements at the end of systole were
used.” Left ventricularmass index was determined by using
Devereux formula. LVEF was measured by modified bip-

lane Simpson’s method from apical 4 and 2 chamber views.

Statistical Analysis
The descriptive statistics of the continuous variables obta-
ined in the study were given as mean +SD. The normality
of the numerical variables was determined by the 1-sample
Kolmogorov-Smirnov test. Student t test was used to com-
pare normally distributed variables, and Mann-Whitney
U test was used to compare non-normally distributed vari-
ables. Chi-square test was used to calculate the categorical
variables and described as percentages. Statistical signi-
ficance level is accepted as p <0.05. SPSS 21.0 statistical

program was used for data analysis.

126




Sakarya Med ] 2019;9(1):125-130
OZER et al. Epicardial Fat and Cardioversion in Atrial Fibrillation

RESULTS
Between 2014 and 2016 years, 203 AF patients were plan-
ned CV ( medical or electrical ) for restoring siniis rhythm.
Due to several reasons, 58 patients with LVEF <%50, 23
patients having moderate or severe valvular heart disease,
4 patients with permanent pacemakers, 8 patients with he-
art valve replacement, 7 patients with hyperthropic cardi-
omyopathy and 3 patients who did not want to participate
in the study, a total of 103 patients were excluded from the
study. Patients were divided into two groups as group 1;
sinus rhythm restored and group 2; sinus rhythm couldn’t
be restored . There were 94 patients in group 1, and 6 pa-
tients in group 2. Mean age in group 1 was 59.5+14.1 and
59+8.7 in group 2 (p=0.93). Clinical and demographical

properties of study patients are shown in Table 1.

Patients in the study werealso evaluated by AF types; %64
of patients was paroxysmal, %31 was persistent and %6

was long persistent AF. Among the 6 patients who did not

return to sinus rhthym with CV, 1 had paroxysmal and 5
patient had long persistent AE When the AF groups in the
study compared with each other in terms of CV success,
the group with long persistent AF had the lowest success
rates (p<0.001) (Table 2).

There were no statistically significant differences betwe-
en group 1 and group 2 for other TTE parameters, except
right ventricular (RV) diameter, left ventricular posterior
wall (PW) thickness and EFT. RV diameters and left vent-
ricular PW thicknesses of patients in group 1 was higher
compared to patients in group 2 and EFT of patients in
group 2 was higher compared to group 1 (p=0,02; p=0,01;
p=0,002). Basal TTE parameters of patients are shown in
Table 3.

Table 1. Clinical and Demographic Characteristics of cardioversion process successful and non-successful patient

groups
Successful CV patients Unsuccessful CV patients P
(n=94) (n=6)

Age (years) 59.5+14.1 59+8.7 0.93
Female,n (%) 50 (%53.2) 4 (%66.7) 0.52
BMI (kg/mz) 30.1£5.9 32.1£5.1 0.29
Hypertension,n (%) 51 (%54.3) 4 (%66.7) 0.55
Diabetes Mellitus,n (%) 14 (%14.9) 0 (%0) NA
Smoking,n (%) 11 (%11.7) 2 (%33.3) 0.17
Stroke/TTA history,n (%) 5 (%5.3) 1(%16.7) 0.31
Heart failure,n (%) 10 (%10.6) 0 (%0) NA
CHA2DS2-VASc score 2+1.7 2+1.3 0.81

CV: Cardioversion, BMI: Body mass index, TIA: Transient Ischemic Attack

Table 2.Cardioversion success rates by AF Type

Type of AF Successful CV patients (n=94) Unsuccessful CV patients (n=6) P
Paroxysmal AF (%) 63 (%67) 1(%17)

Persistent AF (%) 31 (%33) 0 (%0) <0.001
Long persistent AF (%) 0 (%0) 5 (%83)

AF: Atrial fibrillation, CV: Cardioversion
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Table 3.Transthoracic Echocardiography Parameters of cardioversion process successful and non-successful patient
groups

Successful CV patients Unsuccessful CV patients P

(n=94) (n=6)

LVEF (%) 62.2+4.5 60.3+3.7 0.21
LVSD (mm) 31.5+4.2 33.3+4.1 0.29
LVDD (mm) 47.9+4.2 48+5.2 0.95
LA (mm) 40+4.9 43.2+3.8 0.12
IVS (mm) 11.2+1.5 10.3+£0.5 0.18
PW (mm) 10.5+1.3 9.7+0.5 0.01
LVMI (gr/m2) 98.2+£21.5 83.3+£9.3 0.07
DT (msn) 180.3+35.5 180.7+37.5 0.84
RV (mm) 34.8+3.4 31.5+£2.7 0.02
RA (mm) 39.7£4.3 38.8+2.1 0.64
TAPSE 22439 19.8+1.6 0.14
sPAP (mmHg) 26.1£9.2 22.3£3.6 0.34
Epicardial fat (mm) 2.37+1.0 4.17+1.33 0.002
CV: Cardioversion, LVEF: Left ventricular ejection fraction, LVSD: Left ventricular systolic diameter, LVDD: Left ventricu-
lar diastolic diameter, LA: Left atrium, IVS: Interventricular septum, PW: Posterior wall, LVMI: Left ventricular mass index,
DT: Deceleration time, RV: Right ventricle, RA: Right atrium, TAPSE: Tricuspid annular plane systolic excursion, sPAP:
Sistolic pulmonary artery pressure

DISCUSSION

In this study, we investigated the effect of EFT on CV suc-
cess in the AF patients who were planned to restore sinus
rhythm. There were no statistically significant differences
in terms of demographic properties of patients who re-
turned to sinus rhythm (group 1) and those who did not
return to sinus rhythm (group 2).Except RV diameter, left
ventricular PW thickness and EFT, there were no statis-
tically significant differences between group 1 and group
2 among TTE parameters. When compared with group 1
and group 2, RV diameters and left ventricular PW thick-
nesses were higher in group 1 andEFT was higher in group
2.

Although studies have shown that EFT is related with AF,
there is not enough evidence about the effect of the incre-
ased EFT on CV success in the AF patients. This study was
performed to investigate whether changes in EFT affects-

CV success in patients with AF.

Several studies have been performed to investigate the re-
lationship between epicardial fat tissue and AE*!? In Fra-
mingham study, after other risk factors related to AF were-
adjusted, total epicardial fat tissue was found to be related
with AF.13 Batal et al. investigated 169 AF patients with
coronary artery disease and found that EFT measured
with computerizedtomography (CT) was independently
related to AF aside from body mass index (BMI) and left
atrium (LA) diameter.’ It has been found that the increase
in EFT increases AF risk. Chekakie et al.showed that after
adjusting BMI, LA diameter and other conventional risk
factors, there is a relation between EFT and AF. In another
study that EFT was measured with cardiac magnetic reso-
nance imaging,® Wong et. al found that the increase in EFT

was related with the prevalence and severity of AE"

Tacobellis et al. and Nagashima et. al, found that increase in
EFT is related to chronic or persistent AE'!" In our study,
EFT was higher in the group with long persistent AF com-
pared to persistent and paroxysmal AF groups. Out of 6
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patients that sinus rhythm can not be achieved, 5 of them
had long persistent AF and the EFT of these patients were
found to be statistically higher than other patient groups

and this finding is consistent with other studies.

Jadranka et al. measured epicardial fat volume of AF pa-
tients with CT that radiofrequency ablation performed
and found that increase in epicardial fat tissue decreases
the success of AF ablation procedure and was related with
early relapse of AE* Our study results also support these
findings that EFT is closely related with AF and resistance

to treatment strategies.

In our study we found that EFT thickness were higher
in unseccesful cardioversion group statiscal significant-
ly. This result suggests that EFT thickness measurement,
which will be easy and take less time during the measure-
ment of routine echocardiographic parameters, may give
an idea about the success of CV procedure in AF patients.
Thus, we consider that patients with higher risk of relapse
and failure of CV procedure measurement of EFT may be
beneficial in reducing the procedures rate and related hos-

pitalization.

Limitations
Low patient numbers included in the study and numerical
differences between study groups were important limita-
tions. Similar distrubution of several risk factors which
are accepted to form tendency towards AF between the

groups, reduced the disadvantage of patient number.

CONCLUSION
An increase in epicardial fat tissue thickness was found to
be associated with the success of CV procedure. In conclu-
sion, this study suggests that EFT may be associated with
CV success and may be used as a promising parameter in
evaluating the treatment approach of the patient before
CV. Due to small number of patients in our study, larger

studies are needed.
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Abstract

Objective

Materials
and Methods

Results

Conclusion

Keywords

‘The aim of the present study was to compare the effects of three distinct stress protocols on anxiety/depression-related behaviors in adult female rats.
( Sakarya Med J 2019, 9(1):131-140 )

Adult Wistar rats were randomly divided into four groups (n=8/ group) as control, immobilization stress-1 (daily 45 minutes) immobilization stress-2 (daily twice 45
minutes) and social isolation (rats were housed in a metabolic cage). Stress protocols were performed for a period of 10 days. When the animals were in diestrus, anxiety and
depression-like behaviors were evaluated by the open field test and forced swimming test, respectively. Anxiety and depression tests were repeated after a 10-day rest period.

In the open field test, a percentage of time spent in the central area was lower in the immobilization stress-2 and social isolation (p<0.05) groups and total distance was lower
in the immobilization stress-1 (p<0.01) and the social isolation groups (p<0.05). Rearing score was lower in the social isolation group (p<0.05). Swimming behaviors were
lower (p<0.01), and immobility durations were higher (p<0.05) in the immobilization stress-1 and social isolation groups. In the second tests, time spent in the central area
was lower in the immobilization stress-1 (p<0.05) and the immobilization stress-2 (p<0.01) groups. Swimming behaviors were lower and immobility behaviors were higher
in the immobilization stress-1 group (p<0.001) and the social isolation group (p<0.01 and p<0.001, respectively).

We suggest that depression-like behaviors are more dominant in the immobilization stress-1 and social isolation groups of adult female rats because the depression-related
results of these two groups are valid both after the stress period and after the rest period.

immobilization stress; social isolation; depression; anxiety; female rat.

Amag

Gereg ve
Yontemler

Bulgular

Sonug

Anahtar
Kelimeler

Mevcut ¢alismada yetiskin disi siganlarda iig farkli stres protokoliiniin anksiyete/depresyon benzeri davramslara etkisinin kiyaslanmas: amaglanmigtir.
( Sakarya Tip Dergisi 2019, 9(1):131-140 ).

Yetiskin Wistar sicanlar kontrol, immobilizasyon stresi-1 (giinliik 45 dakika) immobilizasyon stresi-2 (giinliik iki kez 45 dakika) ve sosyal izolasyon (metabolik kafeste) olarak rastgele dort
gruba ayrildr (n=8/grup). Stres protokolleri 10 giin boyunca uygulandi ve anksiyete ve depresyonla iliskili davranislar, hayvanlar diostriis donemindeyken, agik alan ve zorunlu yiizme testi
ile degerlendirildi. Anksiyete ve depresyon testleri 10 giinliik dinlenme siiresinden sonra tekrarlands.

Agtk alan testinde, merkez alanda gecirilen zaman immobilizasyon stresi-2 ve sosyal izolasyon gruplarinda azaldi (p<0.05). Toplam kat edilen mesafe immobilizasyon stresi-1 (p<0.01) ve
sosyal izolasyon (p<0.05) gruplarinda daha diisiiktii. Sosyal izolasyon grubunun sahlanma davranis (p < 0.05) kontrol grubuna gore diisiiktii. Immobilizasyon stresi-1 ve sosyal izolasyon
gruplarinda yiizme davranis azalirken (p < 0.01), immobilizasyon davranisi kontrol grubuna gire artis gostermisti (p <0.05). Ikinci testlerde, merkezi alanda gegirilen siire immobilizasyon
stresi-1 ve immobilizasyon stresi-2 gruplarinda daha diisiiktii (p <0.05 ve p <0.01). Immobilizasyon stresi-1 (p <0.001) ve sosyal izolasyon gruplarinda (p <0.01) yiizme davranis azalirken,
immobilizasyon siiresi kontrole kiyasla artmigst: (p <0.001).

Immobilizasyon stresi-1 ve metabolik kafeste sosyal izolasyon protokolii uygulanan eriskin disi sicanlarda depresyon benzeri davramslarin daha baskin oldugu séylenebilir ¢iinkii her iki
grupta da depresyonla iliskili bulgular hem stres sonrast hem de dinlenme periyodu sonrast gegerlidir.

bilizasyon stresi; sosyal izol ; depresyon; anksiyete; disi sigan
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Introduction
Although stress is an integral part of life, constantly or
intensive stress has a major influence on our sense of
well-being or mood, as well as physiological functions.!
Stressful events, acute or chronic, can induce an increa-
se in cortisol (corticosterone in rodents) in the body. This
elevation in plasma cortisol (or corticosterone) level is a
result of activation of the hypothalamic-pituitary-adrenal
(HPA) axis.? The HPA activation is started with the release
of corticotropin-releasing hormone from the paraventri-
cular nucleus in the hypothalamus, causing the secretion
of adrenocorticotropic hormone from the anterior pitui-
tary gland, which in turn stimulates the release of cortisol/
corticosterone from the adrenal glands.>* If the stress re-
mains heightened, it can cause increased anxiety or mood
disorders such as major depression, bipolar depression.
Therefore, constant or repeated stress is accepted to quic-

ken or worsen the mood disorders and anxiety disorders.>*

World Health Organization estimates that 4.4% of the
global population suffers from depression, and 3.6% from
anxiety disorder based on data for 2015. Moreover, both
diseases are more common among females than males.”
The socio-economic costs of these disorders are relevant;
for instance, their prevalence in the prime of life for repro-
ductive-aged women in developed countries results in
combined mortality and morbidity estimates much greater
than any other health problems.® All of these facts requi-
re that notable efforts be made to understand anxiety and
depression pathophysiology for treatment. For this purpo-
se, animal experiments are an essential method for im-
proving our knowledge of these disorders, as well as their
pharmacological treatment.” The fact is taken into account
that men and women not only respond in opposite directi-
ons to the same stressful event but also respond differently
to controllability and antidepressant treatments.”® As rela-
ted to anxiety and depression, although gender differences
in these disorders have been recognized in humans, the
great majority of studies on the antidepressant and anxiol-

ytic drugs have focused on male rodents as experimental

models.”!"" For this reason, it may be beneficial to use fe-
male rats in experiments to assess the effects of stress on

depression and anxiety-like behaviors."

Many animal stress models for triggering of depression
or anxiety-like behavior have been developed and used
frequently to evaluate the anti-stress activity of compoun-
ds. Immobilization, restraint, electric shock, and social
isolation stress are commonly employed models for in-
ducing stress in rodents.”* Immobilization/restraint stress
is one of the most popular experimental models used to
assess the stress-induced physiological alterations and an-
ti-stress activity of pharmacological agents in animals.'>'¢
Although immobilization and restraint stress procedures
are considered as similar or equivalent, the immobilizati-
on stress model may be a more intense stressor than the
restraint stress model."*!” There are various time periods
ranging from 5 to 30 days to induce chronic immobiliza-
tion stress of varying degree in rats and mice.”” Another
important stress model is social isolation in the rodents
because mice and especially rats are social animals.'® The-
refore, the long-term single housing of rats causes a social
isolation stress with some physiological and behavioral
abnormalities. There are many reports on the relationship
between metabolic cage housing and social isolation stress
in rodents.’*?! Metabolic cages are frequently used for
measurement of total intake of food and water as well as
excretion of urine and feces in small rodents.”® Therefore,
these cages are widely used in metabolism and pharmaco-
logical studies. However, metabolic cages and the studies
performed with them require the use of grid flooring, an
absence of bedding substrate, single housing, and a smal-
ler-than-usual living space area.”” Recently, we reported
that long-term metabolic cage housing causes a social iso-
lation stress with increased anxiety and depression-related

behaviors in male rats.'®

To the best of our knowledge, there is currently no study
on the comparison of the effects of immobilization stress

and social isolation stress in female rats. We hypothesized
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that the chronic immobilization stress and social isolation
stress may cause behavioral abnormalities and these effects
may continue after stress application. Therefore, we aimed
to compare the effects of immobilization stress-1 (45 mi-
nutes for a period of 10 days), immobilization stress-2 (45
minutes twice a day for a period of 10 days), and social
isolation stress (single housing in metabolic cages for 10
days), as well as 10-day rest period after stress conditions
on anxiety and/or depression-like behaviors in adult fema-

le rats.

MATERIAL and METHODS
All experimental procedures in the present study were ap-
proved by the Local Ethical Committee of Necmettin Er-
bakan University and animals were treated in accordance
with the national and international laws and policies on

the care and use of experimental animals.

Animals
Thirty-two adult female Wistar albino rats weighing 280-
320 g (KONUDAM Experimental Medicine Application
and Research Center of Necmettin Erbakan University,
Konya) were used in this study. The rats were housed un-
der standard light/darkness schedule (12-h light/12-h dark
cycle), at constant temperature (21+1°C) and humidity

(55+5%) with free access to pelleted food and tap water.

Experimental protocols
Rats were randomly divided into four groups (n=8 for each
group) as control, immobilization stress-1 (45 minutes da-
ily for a period of 10 days), immobilization stress-2 (45
minutes twice a day for a period of 10 days), and social
isolation (single housing in metabolic cages for 10 days).
Anxiety and depression tests were performed after the
stress protocols. Subsequently, the animals were taken for
10-day of the rest period, and during this period, the ani-
mals were housed in their normal groups as at the begin-
ning of the experiments. That is, nothing has been done in
the immobilization groups and the rats in the metabolic

cage are housed in groups in the normal cages. Anxiety

and depression tests were repeated after this term.

All behavioral tests and sacrification were performed
when the rats were in diestrus. Sexual cycle period of the

animals was determined by vaginal smear.

By the end of the last open field test and the forced swim-
ming test, the rats were fasted overnight but the water was
given ad libitum. Trunk blood samples were obtained by
decapitation for analysis of serum corticosterone levels.

The serum samples were stored at 20° C until the analysis.

Immobilization stress and social isolation procedures
For immobilization stress, our own method that was mo-
dified from previous studies®** was used. The rats were
placed in cylinder apparatuses in two different sizes, whi-
ch were suitable for their body volumes: 5 cm x 22 cm,
and 5.5 cm x 22 cm dimensions (Figure 1). These cylinders
were made from a transparent Plexiglas. There were ven-
tilation holes in the walls of these apparatuses in the parts
surrounding the animal body. The same holes were also
present at the front of the head section. This plastic front
section was designed to prevent head movement and was
adjustable to the length of the animal body. At the back
of the cylinder was lockable and perforated sliders for al-
lowing the tail of rats to stay out. After the animals were
placed in the apparatus, the head section could be moved
backward from 22 cm down to 8 cm with the aid of a sli-
der, according to the length of the animal. Thus, the cylin-
der-shaped collapsed area ensured the immobilization of

both the animal limbs and head movements.

Figure 1. An overview of the application of immobilization

stress by the transparent plexiglass apparatus.
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For social isolation stress, the rats were individually hou-
sed in metabolic cages for 10 days (Figure 2). This proce-
dure was performed by using commercial metabolic cages
(220 mm in diameter x 120 mm tall, Tecniplast, Buguggi-
ate VA, Italy).

Figure 2. An overview of the social isolation conditions in

the metabolic cage.

Anxiety and depression tests
Anxiety and depression-related behaviors were evaluated
by the open field test and forced swimming test after stress
protocols and rest term. The open field test is generally
used to determine anxiety-related behavior in rodents.25
The test was performed between 9.00 and 11.00 am. The
rats were placed in the center of a square-box test appara-
tus (80x80x30 cm, black Plexiglas) and tracked by a video
tracking system (Ethovision 11, Netherlands) for a period
of 300 seconds. On the software screen, the platform sur-
face was divided into the center and edge regions. Scores of
distance traveled (cm), mean velocity (cm/s), time spent in
the central area (s), and mobility frequency were analyzed
by the Ethovision software. Rearing and grooming beha-
viors were manually scored by using the video records in

the software.'

The forced swimming test, first described by Porsolt et
al.®, is widely used to analyze depression-like behaviors
of rodents. This test was performed according to our pre-

viously developed protocols.'®” For the pretest session,

animals were individually placed for 15 min into Plexiglas
cylinders (49 cm height, 25 cm diameter) containing 39
cm of water (27+1 °C). 24 h after the pretest session, the
forced swimming test was performed. The total duration
of the swimming, climbing and immobility behaviors was
analyzed by the Ethovision XT11 video tracking system for

a period of 300 seconds.

Corticosterone analysis
Serum corticosterone levels were analyzed by enzyme- lin-
ked immunosorbent assay (ELISA) according to previous
methods with some modifications.'® Briefly, corticostero-
ne-bovine serum albumin (1 pug/mL), as the stock soluti-
on, was diluted with carbonate buffer (pH 9.6), and this
solution (200 ul/well) was transferred into a 96-well mic-
rotiter plate (Nunc, Roskilde, Denmark). After overnight
incubation at +4 °C, the plate was washed with washing
buffer and blocking buffer (200 ul/well) was added for 120
min at 37 °C. The plate was washed, and serum samples
or standards (50 ul/well) were preincubated with primary
antibodies (50 uL/well) for 45 min at 37°C and then were
transferred into coated plates for competition with anti-
gens on the solid phase for 30 min at 37 °C. After washing,
biotinylated goat anti-rabbit IgG (100 pl/well) coated wells
were incubated for 30 min at 37 °C. The plate was was-
hed again, 100 pl/well streptavidin-peroxidase solution
(Sigma-Aldrich, Taufkirchen, Germany) coated wells were
incubated for 15 min at 37 °C. After washing, tetramethyl-
benzidine substrate (150 ul/well) was added, and the plate
was incubated in the dark for 10 min. Stop solution (50
ul/well, sulfuric acid 10%) was added, and the absorbance
was measured at 450 nm using a microplate reader (Bio-
tek, Synergy HT, USA). A dynamic range of the assays was
between 10-2000 ng/ml. Intra- and inter-assay coefficients

of variations were below 10 %.

Statistical analyses
All results were expressed as mean +SEM. The data were
analyzed with the SPSS statistical program (version 23.0

for Windows, licensed for Karadeniz Technical Univer-
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sity, Turkey). The Shapiro-Wilk test was used in all cases
to test for normality of the data set, the homogeneity of
variances was evaluated using Levene test and the results
were found to be nonparametric. Therefore, differences
between groups were assessed using the Kruskal-Wallis
test followed by the Mann-Whitney U test. P < 0.05 was

considered to be statistically significant.

RESULTS
Table-1 shows results obtained from the open field test after
10-day stress application. Total distance and velocity sco-
res were generally lower in the stress groups than the cont-
rol group. However, values of the total distance were found
to be statistically lower in the immobilization stress-1 and
social isolation groups compared with the control group
(p=0,008 and p=0,042, respectively). In addition, the velo-
city score of the immobilization stress-1 group was statisti-
cally lower than the control group (p=0,036). A percentage
of time spent in the central area was significantly lower

in the immobilization stress-2 and social isolation groups

compared to the control group (p=0,040 and p=0,046, res-
pectively). A total mobility of the immobilization stress-1
group (p=0,043), and rearing score of the social isolation
group (p=0,034) were lower than the control group. Groo-
ming frequency was higher in the immobilization stress-1

group, but it did not reach to statistical significance.

Scores of the swimming, climbing and immobility beha-
viors in the forced swimming test after 10-day stress app-
lication are presented in Figure 3. Duration of the swim-
ming behavior was lower in the immobilization stress-1
(36,66+5,65 s) and social isolation (45,71+6,85 s) groups
compared with the control group (70,83+8,50 s, p=0,004
and p=0,009, respectively). There was no significant diffe-
rence in the climbing durations between groups. Durati-
on of the immobility behavior was generally higher in the
stress groups than the control group. However, immobility
scores were found to be significantly higher in the immo-
bilization stress-1 (182,77+13,96 s) and social isolation

(179,28+10,54 s) groups compared with the control group

Table 1: Results of the open field test after 10-day stress application

Control Immobilization Immobilization Social isolation

stress-1 stress-2

Total distance (cm) 2125,06+46,67 1564,53+91,34 b 1902,96+140,11 2066,74+47,49 a
Velocity (cm/s) 7,09+0,15 5,21+0,30 a 6,34+0,46 6,88+0,15
Time spent in the central area (%) 13,28+1,42 11,82+2,26 7,4240,94 a 7,3243,44 a
Mobility frequency 272,00+20,61 163,01+18,64 a 266,03£26,06 282,80+24,38
Rearing frequency 20,81+2,33 17,80+3,46 18,51+2,18 13,40+2,94 a
Grooming frequency 2,27+0,86 4,11+0,89 a 2,83+0,47 2,42+1,24
Values plotted are mean+S.E.M (n= 8 for each group).a; P < 0.05, and b; P < 0.01 compared to the control group.
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Figure 3. Scores of the forced swimming test after 10-day

stress application.

Results are plotted as mean + S.E.M. a: p < 0.05, b:p < 0.01

vs. control group. n=8 for each group. FST: Forced Swim-

ming Test
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(123,33+11,94 s, p=0,019 and p=0,025, respectively).

Table-2 shows results obtained from the open field test af-
ter 10-day of the rest period. Total distance and velocity
scores were found to be statistically lower in the immobi-
lization stress-2 group compared with the control group
(p=0,045 and p=0,043, respectively). A percentage of time
spent in the central area was significantly lower in the
immobilization stress-1 and the immobilization stress-2
compared to the control group (p=0,022 and p=0,008, res-
pectively). A total mobility of the immobilization stress-1

group was lower than the control group (p=0,036). There

was no significant alteration in the frequencies of rearing
and grooming behaviors between the stress groups and the

control group.

Scores of the swimming, climbing and immobility beha-
viors in the forced swimming test after 10-day rest period
are presented in Figure 4. In the immobilization stress-1
(53,88+7,25 s) and social isolation (65,21£6,11 s) groups,
duration of the swimming behavior was lower than the
control group (101,71+11,56 s, p=0,000 and p=0,006, res-
pectively). There was no significant alteration in the scores

of climbing behavior between the stress groups and the

Table 2: Results of the open field test after 10-day of rest period

Control Immobilization Immobilization Social isolation

stress-1 stress-2

Total distance (cm) 1840,15+105,32 1580,38+166,76 1364,93+170,56 a 1805,27+142,96
Velocity (cm/s) 6,13+0,35 5,26£0,55 4,55+0,56 a 6,01+0,47
Time spent in the central area (%) 12,10+3,26 5,48+1,05a 3,63+1,84 b 9,46+2,49
Mobility frequency 200,42+18,51 160,22+20,33 126,57+23,38 a 229,25+26,19
Rearing frequency 13,28+2,32 13,88+2,33 15,28+3,42 20,62+2,69
Grooming frequency 2,01+0,65 3,20+0,33 2,26+0,43 1,50+0,32
Values plotted are mean+S.E.M (n= 8 for each group).a; P < 0.05, and b; P < 0.01 compared to the control group.
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Immobility

control group.

Values of the immobility behavior were generally higher
in the stress groups than the control group. However, im-
mobility behavior durations were found to be significantly
higher in the immobilization stress-1 (199,44+9,05) and
social isolation (191,42+10,36) groups compared with the

Figure 4. Scores of the forced swimming test after 10-day
stress application.

Results are plotted as mean + S.E.M. b: p < 0.01, c:p < 0.001
vs. control group. n=8 for each group. FST: Forced Swim-

ming Test

control group (136,14+10,36, p=0,000 and p=0,000, respe-
ctively).
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Figure 5. Serum corticosterone levels (ng/ml).

Results are plotted as mean + S.E.M. (n=8 for each group).

Serum corticosterone levels of the stress groups and the
control group are presented in Figure 5. The serum cor-
ticosterone concentrations were generally higher in the
stress groups, but these elevations did not reach to statis-

tical significance.

DISCUSSION
The present study emphasizes the results of three diffe-
rent stress protocols on anxiety and depression behaviors
in adult female rats. Regarding the anxiety-like behavior,
a percentage of time spent in the central area was found
to be lower in the immobilization stress-2 and social iso-
lation groups in the open field test. When animals leave
an open space, they may prefer edge areas as a result of
increased anxiety due to the new environment. This is a
behavioral reflection of a vague uneasiness in the animals.
Therefore, a decrease in the time spent in the central area
in the open field test is accepted as a sign of increased
anxiety.®? However, after 10-day of the rest period, scores
of the time spent in the central area was lower in immobi-
lization stress-1 and immobilization stress-2 groups. This
result may indicate that this effect is weakened in the social
isolation group after a 10-day rest period following soci-
al isolation in the metabolic cage. However, it can be said

that this effect continues in the immobilization stress-2

group. In the immobilization stress-1 group, the score of
the time spent in the central area did not differ from the
control group after 10-day stress application, but this score
was significantly lower than the control group after 10-day
rest period. This interesting result may be a reflection of
the psychophysiological changes that occur after severe
stress or traumatic conditions in the body. One of them is
post-traumatic stress disorder, which can be triggered by
some physical stress models such as immobilization/rest-
raint stress, underwater/forced swim paradigms, or a com-
bination of multiple stressors.*** Therefore, both the effect
of immobilization stress and the forced swimming test (the
pretest session and test steps) after stress period may be
related to this finding. We also determined locomotor ac-
tivity or exploratory behavior-like parameters such as total
distance, mobility frequency, mean velocity, and rearing
frequency. Analysis of these behaviors may give some clu-
es on anxiety or depression, because the emotional state
may affect locomotor and related behaviors.** Anxiolytic
agents help to overcome the fear-caused inhibition of exp-
loratory behaviors, while anxiogenics reduce these para-
meters.” In our experiment, scores of the total distance,
mobility frequency, mean velocity, and mobility frequen-
cy were lower in the immobilization stress-1 group, and
scores of the total distance and rearing frequency were
lower in the social isolation group. In the second test, the
values of the total distance and mean velocity in the so-
cial isolation group were at the same level as the control
group. It is known that housing on the grid floor can cause
hypersensitivity and pain in the feet of rats.'® Therefore,
these two different results can be explained that 10-day
housing on the grid floor in the metabolic cage causes foot
hypersensitivity or pain, and 10-day rest period eliminates
this hypersensitivity. Scores of the total distance, mobility
frequency, and mean velocity were found to be lower in the
immobilization stress-2 group. However, rearing frequen-
cy of this group did not differ from the control rats. The re-
aring behavior is accepted as an exploratory behavior type
in the rodents.** A reduction in this behavior is accepted

as a result of the high anxiety or fear because this case also

137




Sakarya Med J 2019;9(1):131-140
SAHIN et al. Effects Of Three Stress Models On Female Rat Behaviors

means a decrease in the self-control of coping with dan-
gers or novel stimuli. Therefore, it is expected to be accom-
panied by a decrease in the percentage of time spent in the
central area and a decrease in the rearing frequency in an
anxious rodent.” For this reason, we conclude that scores
of the rearing frequency and other exploratory locomo-
tor activities in the immobilization stress-2 group are not
compatible with the increased anxiety-induced behaviors.
This is also true for the immobilization stress-1 group. Sin-
ce behavioral tests are performed in the diestrus period,
the differences in the time interval until the determination
of this period may also lead to such nonspecific findings.
We must emphasize that the difficulties in standardizing
the variables related to female animals as well as the expe-

rimental protocol are among the limitations of our study.

A reduction in the exploratory locomotor activities may
reflect an emotional disturbance in rats. However, it is an
interesting result that these reductions in the second open
field test occurred only in the immobilization stress-2
group. The rats in this group were exposed to immobi-
lization stress 45 minutes twice a day for a period of 10
days. This condition may have resulted in the formation of
adaptation to repeated stress in animals. Therefore, stress
adaptation in this group may also be valid for the second
tests. In a study was reported that another important con-
sideration in behavioral research is the number of test
repetitions performed in an animal, because these repe-
ats may lead to reduced exploratory locomotor activities
in the open field test due to habituation.*® The habituati-
on or adaptation phenomenon is considered as a form of
simple non-associative learning, in which the volume of
the response to a specific stimulus decreases with repeated
exposure to this stimulant.*® Unfortunately, we used only
the open field test to evaluate the anxiety-like behaviors in
this study. Using other anxiety tests, such as elevated plus
maze test or light-dark box test, could be more useful to

eliminate such possibilities.

Regarding our results associated with depression-related

behaviors, durations of the swimming behavior were lower
and scores of immobility behavior were higher in the im-
mobilization stress-1 and social isolation groups. The same
findings for these groups were valid for the second forced
swimming test after 10-day rest period following immo-
bilization and social isolation stress procedures. The for-
ced swimming test is used to determine depressive-like
behavior and is based on the assumption that immobility
behavior.”” Therefore, increased immobility duration may
be interpreted as reflecting a state of behavioral despair.?”*
It is known that swimming and immobility behaviors are
affected by a wide range of antidepressant treatments.?”***
We also evaluated the corticosterone levels at the end of
the experiments. The serum corticosterone concentrati-
ons were generally higher in the immobilization stress-1,
immobilization stress-2 and social isolation groups than
the control group, but these elevations did not reach to
statistical significance. Moreover, there are many reports
on the high corticosterone levels and social isolation stress
in metabolic cages.'®* In our current experiment, we per-
formed 10-day social isolation stress using the metabolic
cage in female rats. Following the behavioral tests, the rats
were subjected to a 10-day rest period. After this term,
the behavioral tests were repeated and the animals were
decapitated. Unfortunately, the serum corticosterone was
only measured at the end of the experiments. On the other
hand, it would be more useful to measure corticosterone
level after each application step. In a 14-day immobiliza-
tion stress study was reported that plasma corticosterone
was elevated at 1 and 7 days but not at 14 days.** This data
indicates that the corticosterone level may change in a ti-

me-dependent manner even under stress conditions.

Our main focus is the definition of an effective depressi-
on and/or anxiety-model in the female rats. Therefore, a
protocol including stress and rest period was performed in
this study because we consider that the rest period is im-
portant to determine the effectiveness of the applied stress
in animals. In the second test after 10-day the rest period,

we observed that essential anxiety-related behaviors such
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as decreased time spent in the central area and reduced re-
aring frequency did not continue in a stable manner in any
of the groups. In a study was reported that 10-day of chro-
nic immobilization stress increase anxiety-like behavior in
the open field test in rats.* This report is compatible with
our results of the open field test after 10-day stress applica-
tion. However, we determined that this effect weakened in
both the immobilization stress groups and social isolation

group after 10-day rest period.

Regarding our results on the depression-related behaviors,
the scores of the swimming behavior and immobility be-
havior significantly altered in the immobilization stress-1
and social isolation groups in the forced swimming test
both after 10-day stress application and after 10-day rest
period following immobilization and social isolation stress
procedures. These results suggest that immobilization
stress, ** minutes daily for a period of ten days, and social
isolation stress, single housing in metabolic cages for ten
days, causes an increase in the depression-related behavi-
ors in adult female rats. In 2015, Ampuero et al.** perfor-
med two different chronic stress models including restra-
int in small cages and immobilization in adaptable plastic
cones for 10 days. Researchers reported that both stress
models caused depression-like behaviors in rats. Moreo-
ver, in a study was suggested that acute (1 h) or chronic
(1 h a day for 14 days) immobilization stress significantly
altered the depression-like behaviors and anxiety-like be-
haviors in mice.43 However, there are some reports that
after restraint or immobilization stress, male rats exhibit
higher levels of anxiety-like behaviors.*** The common fe-
ature of these studies is that the experiments were carried
out in male rodents. However, for female rats, the data on
depression-like behavior and 10-day chronic immobiliza-
tion stress or social isolation stress in the metabolic cage
are limited, and this fact increases the importance of our
results. Moreover, we performed a rest period as applied
stress period, and then we repeated the same behavioral
tests. We consider that this protocol is important in deter-

mining the permanent effects of immobilization or social

isolation stress in female rats.

In conclusion, anxiety-related behaviors of the immobili-
zation stress -1, the immobilization stress -2 and the social
isolation stress groups were inconsistent after the stress pe-
riod and after the rest period. This result may be related to
the open field habituation after repeated administration.
Unfortunately, we did not use any other tests (elevated plus
maze test or light-dark box test) to evaluate anxiety-like
behavior in this study. However, depression-related beha-
viors of the immobilization stress -1 and the social isola-
tion stress groups were consistent after the stress period
and after the rest period. This result was not valid for the
immobilization-2 group. We applied the same stress of the
immobilization-1 to the immobilization-2 group twice.
Therefore, we believe that this application may have resul-
ted in the formation of adaptation to repeated stress in the
immobilization-2 stress group. Therefore, we suggest that
depression-like behaviors are more dominant in the im-
mobilization stress-1 and social isolation groups of adult

female rats.
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Abstract
Objective  To evaluate the effects of diode laser photocoagulation and intravitreal ranibizumab (IVR) treatments on axial lenght and refractive status development in the treatment
of retinopathy of premautrity (ROP). ( Sakarya Med J 2019, 9(1):141-147 )
Materials  The study included 82 eyes of 41 patients who were 1 year adjusted age, underwent primarily diode laser photocoagulation or 0.25 mg/0.025 ml IVR. Axial lenght (AL)
and Methods  and spherical equivalent (SE) parameters were compared.

Results ~ Patients divided into two groups. Group 1 had 34 eyes of 17 patients who underwent IVR treatment and group 2 had 48 eyes of 24 patients who underwent diode laser
photocoagulation treatment. In group 1, AL were detected 19,86 *1,104mm in right eyes and 19,73 £1,062mm in left eyes. In group 2, AL were detected 19,90 0,83mm in
right eyes and 19,86 ¥ 0,842mm in left eyes (p>0.05). In group1 and 2, SE values were detected 0.4412.053D and -0.023.07D in right eyes and 0.59+2.063D and -0.17+2.8
in left eyesD, respectively ( p>0.05). There was no statistically significant differences between two groups about AL and SE values.

Conclusion  Myopia is seen higher in patients with ROP than healthy patients. Although using anti vascular growth factor in ROP has been increased last years, diode laser
photocoagulation is the gold standart therapy. In our study we compared the effects of diode laser photocoagulation and IVR on AL and SE. We did not find any statistically
significant difference. Further evaluation is needed.

Keywords ~ Retinopathy of Prematurity; Laser Photocoagulation; Ranibizumab; Axial Lenght; Refraction
0z
Amag  Prematiire retinopatisi (PR) tedavisinde uygul diod laser f iilasyon (LFK) ile intravitreal ranibizumab (IVR) tedavilerinin goziin aksiyel ve refraktif gelisimi iizerine olan etkilerini
degerlendirmektir. ( Sakarya Tip Dergisi 2019, 9(1):141-147 ).
"Gere; Y Klinigimizde PR nedeniyle primer ve tek tedavi olarak LFK ve ya 0.25 mg/0.025 ml IVR tedavisi uygulanmus ve diizeltilmis olarak bir yasint doldurmus 41 infantin 82 gozii alismaya dahil
Yontemler P ; . . o " . e g
edilmigtir. Hastalarmn biyometri ile aksiyel uzunluklari(AU) olgiilmiis, sikloplejik muayene sonucu elde edilen refraktif degerleri sferik ekiivalan olarak karsilastirilmugtir.

Bulgular  IVR grubunda 17 hastanin 34 gozii Grup-1, LFK grubunda ise 24 hastanin 48 gizii Grup-2 olarak ayrilds. Grup-1de AU; sag gozde 19,86 *1,104mm; sol gozde 19,73 £1,062mm idi. Grup-2de
sag goz icin 19,90% 0,83mm sol gz icin 19,86 * 0,842mm idi.(p>0.05) Refraktif degerler Grup-11de sag goz i¢in 0.4472.053D ; sol goz icinse 0.5972.063D idi. Grup-2'de ise sag goz -0.02+3.07D,
sol goz ise -0.17+2.8 idi.( p>0.05) Her iki grupta hem aksiyel uzunluk agisindan hem de sferik ekiivalan agisindan istatistiksel olarak anlamli fark tespit edilmemigtir.

Sonug  Prematiire retinopatili bebeklerde myopi gelisme orant saglikl bebeklere gore daha yiiksektir. Prematiire retinopatisi tedavisinde son yillarda anti vaskiiler biiyiime faktorii (Anti-Vebf) kulla-
mimi hizla artmakla beraber LEK tedavisi altin standart tedavi olarak kullamlmaktadir. Calismamizda IVR tedavisi ile LFK tedavisinin aksiyel uzunluk ve sferik ekiivalan degerleri iizerine
yaptiklart etkiyi arastirdik ve bir fark bulamadik ama bu konuda daha fazla bilimsel ¢alismalarin yapilmas: gerektigini diisiiniiyoruz

Anahtar

Kelimeler

Prematiire retinopatisi; Lazer Fotokoagiilasyon; Ranibi b; Aksiyel Uzunluk; Refraksiyon.
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INTRODUCTION

Retinopathy of prematurity(ROP) is a proliferative vascu-
lar disease which is the preventable common cause of the
blindness in preterm infants.! In pathogenesis, mediators
especially anti-vascular growth factor (anti-VEGF) relea-
sed from the avascular retina is particularly responsible for
the disease.” Gold standard treatment of the disease is ar-
gon laser photocoagulation.’ In addition, in literature, the-
re are a lot of studies which is about successful treatment
of the ROP with anti-VEGF agents. Particularly, in ROP
cases involving the posterior pole of the retina, because
of the low activity and high ocular morbidity of the laser
photocoagulation treatment, anti-VEGF agents are prefer-
red in therapy. Although bevacizumab is the most popular
anti-VEGF agent, ranibizumab is one of the anti-VEGF
agents which isused in the treatment of the ROP.**

In studies, it has shown that prematurity is a factor affe-
cting the axial development of the eye.® It has also been
shown that infants who have undergone laser photocoa-
gulation therapy due to the ROP, considerable changes in
the refractive status of the eye has been detected.” In recent
years, several studies have reported extremely positive out-
comes after intravitreal bevacizumab (IVB) treatment for
ROP, which resulted in less refractive error than laser pho-
tocoagulation.*® However, the reasons for these changes

have not yet been fully clarified.

The aim of the study is to compare the effects of diode laser
photocoagulation treatment and intravitreal ranibizumab
(IVR) treatment on axial length and refractive status de-

velopment in the treatment of ROP.

MATERIAL and METHODS
This study was conducted in tertiary ROP Diagnosis and
Treatment Center byexamining the patient records retros-
pectively between January 2016 and January 2017. The
study population consisted of infants who were 1 year
adjusted age. Approval was obtained from the local ethics

committee for the study. The study conformed to the te-

nets of the Declaration of Helsinki. This study is observati-

onal descriptive study.

The study included a total of 41 infants, who were organi-
zed into the following two groups: Group 1, which compri-
sed infants treated with IVR monotherapy for ROP; Group
2, which comprised infants treated with laser photocoa-
gulation for ROP. The first ophthalmological examination
was performed by experienced ophthalmologist with in-
direct ophthalmoscope at 4 weeks after birth (Gestational
age (GA) 127 weeks) or 31 weeks of corrected GA (GA*
27 weeks). The pupil was dilated with tropicamide 0.5%
andphenylephrine 2,5%. Ophthalmologist used 20D and
28D lenses, sterile lid speculum, and scleral depressor. The
diagnosis was based on the guidelines of the Internatio-
nal Committee for the Classification of ROP.10 Treatment
decisions were made according to the Early Treatment for
ROP (ETROP) study criteria.3 All findings were recorded.
Infants who developed type 1 ROP defined by the Early
Treatment for ROP(ET-ROP) study were provided the an
option of IVR or laser treatment after a thorough discussi-

on with their parents.

Laser photocoagulation treatment was conducted in Pre-
mature Intensive Care Unit. For laser photocoagulation
treatment, the infant was sedated with ketamine under the
supervision of an attending neonatologist. Laser photoco-
agulation treatment was performed with an indirect laser
at wavelength 810-nm head-mounted diode laser (Iridex;

Oculight SL, Mountain View, California).

Intravitreal ranibizumab treatment was conducted in ope-
rating room. For IVR treatment, a lid speculum was first
placed in the eye and then 0.5% proparacaine HCl and
0.5% and 5% povidone-iodine were placed into the eye.
An injection of ranibizumab 0.25 mg/0.025 mL was int-
roduced into the vitreous with a 32-gauge needle at 1 mm
behind the limbus.

After laser photocoagulation treatment or IVR treatment

142




Sakarya Med ] 2019;9(1):141-147
SUKGEN et al. The Effects of Treatments of Retinopathy of Prematurity

all infants underwent fundus examination regularly until

recovery.

Infants who had congenital anomalies required additional
therapy (such as IVR and laser photocoagulation) or re-
ceived different anti-VEGF agent, underwent any ocular
surgery was excluded. All patients were included in this

study except exluded patients and uncontrolled patients.

Cycloplegic refractions were performed after applying th-
ree drops of 1%cyclopentolate (an interval of 10 minutes)
using a handheld autorefractometer (Welch Allyn; Sure
Sight Autorefractor, New York). Three measurements were
obtained for each subject. If an inconsistency was observed
in these consecutive measurements, refractive assessments
continued until at least 3 coherent refractive values were
obtained. Refractive results were recorded as spherical
equivalent (SE) powers. Axial length parameter was asses-
sed using an ultrasonic biometry device (Nidek; US-4000
Echoscan, Japan). A total of 5 measurements of axial len-
gth were obtained for each subject and average readings

were utilized for statistical analysis.

Data analysis was conducted using SPSS V.16.0 (SPSS Inc.,
Chicago, IL). Patients were classified into 2 groups, Group
1 was intravitreal ranibizumab treatment group and Group
2 was laser photocoagulation treatment group. Qualitative
data and demographic data were compared among groups

using the Chi-Square test. T-test was used to analyze quan-

titative variables. A difference with p<0.05 was considered

significant.

RESULTS
Group 1 had 34 eyes of 17 patients and group 2 had 48
eyes of 24 patients. The demographic data of the patients
are given in Table 1 in detail. There was not any statistical-
ly significant difference between groups in terms of ges-
tational age, birth weight, treatment week and follow-up
period. (Table 1)

After treatment in both groups, both plus disease and ROP
were completely regressed, no additional treatment was
given to any of the patients. Depending on the treatment
modalities, none of the serious complications such as ca-
taract, endophthalmitis, anterior segment ischemia, reti-
nal detachment, and glaucoma were observed. In adjusted
first age, anterior segment examination and fundus exa-
mination were normal. There was not ectopic macula or
abnormal optic disc in any patient. In ranibizumab group
all patients had full vascularisation up to ora serrata at last

follow up.

In Group 1, 3 patients had stage 3 disease and 12 patients
had zone 1 disease. In Group 1, axial lenght were dete-
cted 19,86 £1,104mm in right eyes and 19,73%1,062mm
in left eyes. In Group 2, axial lenght were detected 19,90
* 0,83mm in right eyes and 19,8610,842mm in left eyes

(p>0.05). In Group 1, spherical equivalent values were de-

Table-1: Demographic properties of the patients.
IVR N=17 LFK N=24 P* value
28,00£3,00 28,4613,09
ional K , , , , ’
Gestational age (week) (24-35) (23-34) 639
1190,591485,71 1174,171363,11
Bi h . h > > > > , 2
irth weight (Gram) (640-2200) (540-1770) %0
35,6511,72 36,2711,14
T k k > > > > ’1
reatment week (week) (32-39) (34-39) 70
. 14,4174,13 16,0212,94
Follow-up period (week) (14-20) (14.22) ,153
IVR:Intravitreal Ranibizumab; LPC:Laser Photocoagulation




Sakarya Med ] 2019;9(1):141-147
SUKGEN et al. The Effects of Treatments of Retinopathy of Prematurity

tected 0.44X2.053D (between -2.0D and +4.0D) in right
eyes and 0.59X2.063D (between -2.0D and +5.0D) in left
eyes. In Group 2, spherical equivalent values were detected
-0.02X3.07D (between -8.0D and +5.0D) in right eyes and
-0.17X2.8D (between -8.0D and +5.0D) in left eyes. There
was not statistically significant difference in axial lenght
values in right and left eyes (p values: 0.906, 0.648; respe-
ctively). There was not statistically significant difference
in spherical equivalent values between groups (p values:
0.593, 0.353; respectively). (Table 2 and 3)

Table 2. Comparison of Axial lenght and refractive error
in right eyes

GROUP 1 GROUP
VARIBLES RIGHT 2 RIGHT P VALUE
EYES EYES
AXIAL
LENGHT 19.8611.104 | 19.9010.83 0.906
(mm)
SPHERICAL
EQIVALENT 0.44%2.053 -0.0213.07 0.648
(Diopter)

Table 3. Comparison of Axial lenght and refractive error
in left eyes

GROUP 2 GROUP 2
VARIBLES LEFT EYES | LEFT EYES P VALUE
AXIAL
LENGHT 19.7371.062 | 19.8610.842 0.593
(mm)
SPHERICAL
EQIVALENT 0.59%2.063 -0.17+2.8 0.353
(Diopter)
DISCUSSION

Ocular disorders such as strabismus, anisometropia, amb-
lyopia and refraction error in premature babies are more
likely to develop than babies born in term. The most com-

mon reason for these disorders is the development of ROP.

Ablation treatment (laser photocoagulation and cryothe-
rapy) has been used in ROP since the 1980s. Many authors
reported that the prevalence of astigmatism, myopia and

high myopia were higher in children who underwent ab-

lation therapy than those without ROP.!">!* The main ca-
usative reasons are not clear. We performed analysis of SE
and axial lengths of patients with laser photocoagulation

treatment and patients with IVR treatment in our study.

It has been stated in several studies that ablation therapy
causes scarring and inflammation, resulting in an inc-
rease in refraction error.'*'> Axer Siegel et al. was found
that myopia(-5D¢) incidence was 31.3% and high myopia
(>-5D) incidence was 23.9% after laser photocoagulation
treatment.!’ Dhawan et al. reported that the myopia inci-
dence was 80.4% and high myopia incidence was 31.5% in
their study.'

Mean SE value was reported -3.17D by Paysse et al., -1.5D
by Axer Siegel et al. and -0.4D by Lee et al. after photoco-
agulation laser treatment.'>'®"” In our study, we found that
the mean SE value is -0.02D in right eyes and -0.17D in left
eyes after laser photocoagulation treatment. Our results

were similar to the study of Lee et al.

In recent years, using anti-VEGF agents to treat ROP have
become more popular. The effects of these agents on bio-
metric parameters are still research topic. Salman et al. who
used aflibercept in treatment of ROP, reported that myopia
and high myopia incidences were 23.1% and 3.8%, respec-
tively.”® On the other hand, bevacizumab study conducted
by Harder et al., they found that myopia and high myopia

incidences were 17% and 9%, respectively.”

SE values were found 0.64D by Harder et al, -1.00D by
Martinez-Castellanos et al.and -1.04D by BEAT-ROOP
study.*'** Bevacizumab therapy was used in these three
study. In our study, we used ranibizumab therapy, SE value
was found 0.44D in right eyes and 0.59D in left eyes. Our

results are similar to the study of Harder et al.

In literature, several studies reported the refractive outco-
mes following anti-VEGF therapy for ROP had lower ref-

ractive errors than laser ablation. For example, Harder et
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al. detected that IVB group was less refractive error than
laser photocoagulation treatment group.” Chen et al. re-
ported that the IVB group was less myopic than the laser
photocoagulation group in the patients who were followed
for 2 years.” On the other hand, some authors indicated
that there was no difference in the development of refra-
ction errors between laser photocoagulation therapy and
anti-VEGF therapy. For example, Gunay et al., they com-
pared the IVB and laser photocoagulation treatment on SE
values, they did not find statistically significant difference
between the groups.? Hwang et al. who treated 28 patients
with 6 month follow-up period, they did not find statisti-
cally significant difference in refraction values between the

IVB and laser photocoagulation treatment groups.*

There are a few studies which compare the effects of ranibi-
zumab and laser photocoagulation treatment on refraction
status. Gunay et al. whose study had 3 groups; IVR, IVB
and laser photocoagulation treatment, they reported that
there was not any statistically significant difference in SE
values between the groups.”® Kabatas et al. found the simi-
lar results between IVR, IVB and laser photocoagulation
treatment groups.” We treated 17 patients with ranibizu-
mab and 24 patients with laser ablation and no difference
was found between the 2 different treatments in SE values.
this result might be due to the relatively lower number of
subjects and relatively lower follow-up period. This issue
needs to be further investigated with larger study popula-

tion and longer follow-up period.

The mechanism of development of refractive error after
treatment of ROP has not been fully understood. Corneal
curvature, anterior chamber depth, lens thickness, vitreous
thickness and axial length play a role in the development
of refraction error. It is a known fact that babies are born
as hyperopia. With the emmetropization, hyperopia reco-
ver. The one of the most important parameter in emmet-
ropization is axial length. Axial length was found shorter
in premature infants(ROP+ or ROP-) than term infants in

the study of Cook et al.** In the same study, they reported

that the axial length was affected by the ROP stages and
the mean axial length decreased as the stage progressed.
Similarly, Law et al. found that axial length was negatively

correlated with the stage of ROP.*

Many authors have studied the effects of treatment on axial
length. Yang et al. examined the 9 years old patients who
underwent only laser photocoagulation treatment, they
found that there was no significant difference in axial len-
gth between healthy individuals of the same age.”” Iwase et
al. studied the effects of the size of the photocoagulation
area on axial length and they reported that there was no
significant difference between the 360-degree laser photo-
coagulation therapy group and partial laser photocoagula-
tion group.”® Lin et al. compared the effects of ranibizumab
and bevacizumab treatment on axial length, they did not
find any difference between groups.” Chen et al. whose
study had 3 groups; IVB, IVB+laser photocoagulation,
and IVB+ lens-sparing vitrectomy. They reported that
there was no significant difference in axial length between
the groups.” In the same study, there was no association
between myopia and axial length, they indicated that myo-

pia may be associated with anterior segment parameters.

There are very few studies in the literature investigating
the effect of IVR treatment and laser photocoagulation
treatment on axial length. Gunay et al. found that the axial
length had no statistically significant difference between
the groups receiving IVB, IVR and laser photocoagulation
treatment.” In our study, we detected that the axial length
in the IVR treatment group was 19,861,104mm in right
eyes and 19,73 1,062mm in left eyes. In the laser photoco-
agulation treatment group, we found the axial length 19,90
*0,83mm in right eyes and 19,86 * 0,842mm in left eyes.
There was no statistically significant difference between
right and left eyes in terms of axial length in both groups.
We think that axial length is not affected by either laser
photocoagulation treatment or IVR treatment and we also
think that refraction error is not directly related to the axi-

al length.
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ROP not only affects vascularisation but also foveal stru-
cture. There have been reports that patients with a history
of ROP examined by spectral domain optical coherence
tomography were more likely to show abnormal foveal de-
velopment than normal subjects.®® In Turkey, Erol et al.
detected cystoid macular edema in 38% of ROP patients.’!
Some authors have suggested that cystoid macular edema
in prematurity may be related with vascular endothelial
growth factor.> Furthermore, the treatment modalities
of ROP, laser photocoagulation and anti-vegf treatment,
can affect the structure of fovea. These effects can cause
low vision. So, ophthalmologists should investigate the
macular structure in patients with ROP with optical cohe-

rence tomography.

Limitations of the study are; the lack of a control group
consisting of non-premature infants, lack of laser spot
number, the number of patients and the follow-up period
were relatively small and short, and the anterior segment

parameters were not considered.

In conclusion, the methods used in PR treatment are deve-
loping rapidly in recent years. The effects of the treatments
on ocular parameters are being investigated. We compared
the effects of laser photocoagulation treatment, the gold
standard treatment, and lower molecular weight ranibi-
zumab on SE and axial length. We found no statistically
significant difference between the two parameter values
between the two groups. We believe that studies involving
larger patient populations and anterior segment parame-
ters should be undertaken in this regard. We think that our
study is important because there are few articles in the li-
terature comparing laser photocoagulation treatment and

IVR treatment.
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Keywords

This study is designed to evaluate thin fiber neuropathy, if any with patients who had vitiligo and had normal standard nerve conduction studies.

( Sakarya Med ] 2019, 9(1):148-153 )

This case - control study was conducted between March 2016-June 2016 in ENMG laboratory of our neurology clinic. Amoung 123 vitiligo patients, 40 vitiligo patients

between ages 18-60 without evident neuropathy by standard nerve conduction studies were included in this study. Furthermore 40 healthy individuals without vitiligo or

any neuropathy with matching age and gender were included in this study. All participants divided into two groups (vitiligo and control groups). Demographic data were
recorded with weight, height, body mass index (BMI) data of participants. Cutaneous silent period conduction study was performed in median and sural nerves to evaluate

small fiber conduction.

CSP duration and distal latency measurements abductor pollicis braves muscle on the upper extremity and tibialis anterior muscle on the lower extremity were similar in
both CTS and control groups. Our findings show no association with vitiligo and small fiber neuropathy,

In our study, thin fiber neuropathy was not detected in vitiligo patients. We believe that this study may contribute to the literature in terms of the effect of vitiligo on

myelinated A delta fibers and demyelinated thin C fibers.

cutaneous silent period; vitiligo; thin fiber neuropathy
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Bu ¢alisma, normal standart sinir iletim ¢alismalart olan vitiligo hastalarinda ince lif noropatisini degerlendirmek icin tasarlanmistir. ( Sakarya Trp Dergisi 2019, 9(1):148-153 ).

Bu vaka- kontrol ¢calismas: Mart 2016-Haziran 2016 tarihleri arasinda XX Universitesi Tip Fakiiltesi Egitim ve Aragtirma Hastanesi Noroloji Anabilim Dalinda ENMG laboratuvarinda

gerceklestirildi. Calismaya 123 vitiligo hastasindan dislama kriterlerine gore segilmis 18-60 yas arasinda 40 vitiligo hastast ile kontrol amagli yaglar: ve cinsiyetleri eglestirilmis 40 saglikli birey
dahil edildi. Katiimeilar vitiligo grubu ve kontrol grubu olarak iki gruba ayrildi. Katilmcilarin demografik verileri kaydedildi. Ince lif iletimini degerlendirmek icin kutanoz sessiz periyot

(KSP) iletim ¢alismast yapilds. Vitiligo siddeti vitiligo alan skorlama indeksi ile degerlendirildi.

Ust ve alt ekstremitelerin KSP distal latans ve siire degerleri iki grupta benzerdi (vitiligo grubu ve kontrol grubu). Vitiligo hastalarmda hastaligin siddeti ve siiresi ile iist ve alt ekstremitelerin

KSP degerleri arasinda iliski saptanmadi.

Calismamzda vitiligo hastalarinda ince lif noropatisi sap

katki saglayabilecegi kanaatindeyiz.

kutaniz sessiz periyot; vitiligo; ince lif noropatisi

miyelinli A delta lifleri ve demiyelinize ince C lifleri iizerindeki etkisi bakimindan, literatiire
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INTRODUCTION
Cutaneous silent period (CSP) is a spinal inhibitor reflex.
Strongly stimulation of a cutaneous nerve electrically in-
hibits the voluntary muscle contraction temporarily for a
definite period of time after voluntary contraction of the
muscle.'* The physiology of CPS is not yet clearly explai-
ned. The clinical convenience of CSP appears in evaluating
the continuity of nerve fibers which cannot be determined

by standard electrophysiologic studies.*

Vitiligo is a pigmentation disorder presenting with hypo-
pigmented macules; with a prevalence of nearly 1%. The
exact etiology of vitiligo is unknown, but autoimmune,
neurological and auto-toxic mechanisms are focused on
studies.>® It is widely accepted that vitiligo is an autoim-
mune reaction in genetically predisposed individuals.”
Previously, vitiligo was implied just as a skin disease, but
some recent studies showed increased frequency of insu-
lin resistance, metabolic syndrome and atherosclerosis in
patients with vitiligo.*® The neural hypothesis is based on
some clinical aspects, particularly the distribution of seg-

mental, dermatomal vitiligo.'

This study is designed to detect thin fiber neuropathy, if
any with patients who had vitiligo and had normal stan-

dard nerve conduction studies.

MATERIALS AND METHODS
Participants population
This case - control study was conducted between March
2016-June 2016 in ENMG laboratory of our neurology

clinic.

Amoung 123 vitiligo patients 40 vitiligo patients between
ages 18-60 without evident neuropathy by standard nerve
conduction studies were included in this study. Further-
more 40 healthy individuals without vitiligo or any neuro-
pathy with matching age and gender were included in this
study. All participants divided into two groups (vitiligo

group and control group).The exclusion criteria were: par-

ticipants, with evident neuropathy which was confirmed
by nerve conduction studies, history of neurologic or psy-
chiatric diseases as hereditary or acquired polyneuropathy,
radiculopathy, stroke and alcohol consumption, diabetes
mellitus, thyroid disease, broken elbow, collagen tissue
disease, osteoporosis, kidney or liver failure, and diseases
causing chronic pain like fibromyalgia. Local ethics com-

mittee approval was obtained. (050.01.04.88)

The aim of this study was explained to all participants, and
written informed consent was obtained from the partici-

pants.

Demographic data were recorded with weight, height,
body mass index (BMI) data of participants. Vitiligo seve-
rity and period was assessed by vitiligo area scoring index
(VASI) for the vitiligo group. Cutaneous silent period con-
duction study was performed in median and sural nerves

to evaluate small fiber conduction.

Nerve conduction studies
Median and ulnar nerve conduction studies were perfor-
med on each arm of every patient (n=120) under room
temperature with electromyography (EMG) device (Nihon
Cohden, Tokyo, Japan). Standard protocol was applied by
using standard nerve conduction techniques with superfi-

cial electrodes. !

F responds of both median and ulnar nerves were evalu-
ated. To eliminate any cervical radiculopathy, upper ext-
remity needle EMG was performed also. Bilateral lower
extremity sural nerve and unilateral peroneal and tibial
nerve conduction studies were done to eliminate poly-
neuropathy. F responds of both nerves were obtained.
Motor nerve conduction of median and ulnar nerves were
evaluated according to the records of abductor pollicis bre-
vis and adductor digiti mini muscles after supra maximum
stimulation considering amplitude and latency. Sensorial
conduction was determined through 2. and 5. digits. Dis-

tal motor latency (DML)>4.2ms, amplitude <6, 3, nerve
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conduction velocity <45m/sn, sensorial distal latency >3, 5
ms, sensorial action potential (DAP) <15 were all defined

as abnormal conduction findings. !

Cutaneous silent period
CSP was measured in the right upper and lower extremity.
Filters were 50 Hz-5 kHz, sweep speed was 200 ms, and
sensitivity was 100 mV. The median sensory nerve was sti-
mulated with a standard painful stimulus (25mA intensity,
1ms duration) through a bar electrode fixed on the second
digit of the right hand and the response was recorded with
an electrode fixed on the belly of the contracting abductor

pollicis brevis muscle.

The sural nerve was stimulated superficially lateral to the
external malleolus in the right lower extremity and recor-
dings were obtained from the anterior tibial muscle throu-
gh bar electrode.'? Four separate responses were superpo-
sed after maximum contraction of tibialis anterior muscle
in the upper extremity and abductor pollicis brevis muscle
which was induced by superficial electrical stimulus. The
responses obtained were defined as L1; latency between
the start of the stimulus to the suppression of muscle acti-
vity, L2; latency of a new muscle activity and, d; the distan-

ce between these two.*

Vitiligo Area Scoring Index

The Vitiligo Area Scoring Index (VASI) was used for viti-
ligo patients to state the condition of the disease. VASI in
a simple measure that compares disease activity by matc-
hing the degree of repigmentation in the patient. The body
is divided into 5 separate parts: hands, upper extremities,
trunk, lower extremities, and feet. The face and neck areas
are not included in the overall evaluation. One hand unit,
which is approximately 1% of the total body surface area,
is used as a guide to estimate the percentage of vitiligo in-
volvement of each body region. Depigmentation on each
area was estimated to the nearest percentages: 0, 10%, 25%,
50%, 75%, 90%, or 100%."

Statistical analysis
SPSS (Statistical Package for Social Sciences for Windows
24.0) software program was used for statistical analysis.
Kolmogorov-smirnov test was applied for convenience of
parameters for normal distribution before comparison of
continuous variables. Student t test was used to compare
the descriptive statistical methods and quantitative data.
Ki-square was the test used for comparison of qualitative
data. Univariant analysis was applied to compare the ef-
fect of L1 and D1 values of upper and lower extremities

on Boston scale. Significance level was determined as 0.05.

RESULTS
The mean age in both groups was 37 + 8.There were 19

male and 11 female participants in all groups.

There was no significant difference between the BMI ave-
rages of vitiligo and control groups (27 + 4, and 26.4, res-

pectively) (p: 0.519).

CSP duration and distal latency measurements abductor
pollicis braves muscle on the upper extremity and tibia-
lis anterior muscle on the lower extremity were similar in

both CTS and control groups Table 1.

Table 1: Comparison of CSP values of CTS and control
groups
Control Vitiligo
CSP values: group group p
(n=30) (n=30)
Upper extremity L1 59+7 62+8 0,250
Upper extremity d 56+8 5049 0,100
Upper extremity L2 108+14 108+10 0,960
Lower extremity L1 86+6 88+10 0,350
Lower extremity d 54+5 51+6 0,110
Lower extremity L2 140+9 135+13 0,100
CSP: Cutaneous silent period,
CTS: Carpal tunnel syndrome,
L1: starting latency d: duration L2: ending latency
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No association was detected between the severity and du-
ration of disease in vitiligo patients and CSP values of both

upper and lower extremities Table 2.

Table 2: Association between the severity and duration of
vitiligo and L1 and d values of CSP on upper and lower
extremities is shown with P values.
Upper Lower
extremity Upp <.3r extremity Lowc?r
extremity d extremity d
L1 L1
VASI 0,108 0.727 0,572 0,625
Duration | o (s 1 0144 | 0599 | 0831
of vitiligo
Univariant analysis
L1: starting latency, d : duration
CSP: cutaneous silent period,
VAST: Vitiligo area scoring index
DISCUSSION

The CSP values on the upper extremity and tibialis anteri-
or muscle on the lower extremity were similar in both CTS

and control groups

There are three theories concerning the etiology of vitiligo
which are autoimmune, autocytotoxic and neural hypot-
heses. Segmental/ dermatomal vitiligo is one of the sup-
porting clinical finding pointing out a neural association
where the other data is the common origin of central ner-
vous system (CNS) and melanocytes: neural crest. Neural
crest cells (NCC) are transient multipotent cells that deta-
ch from the neural tube end migrate in dorsolateral and
ventral directions; this process is regulated by the transc-
ription factor Foxd 3.While cells with a dorsolateral path
are committed particularly to melanocyte predestination,
those with a ventral path are committed to neuronal (sen-
sorial and sympathetic), glial/melanocyte (Schwann cell
precursors, SCPs) or endoneural fibroblast predestinati-
on. Neurofibromatosis, tuberosclerosis are the examples
of CNS disorders presenting with hypo/ hyper pigmented

skin findings. **

Researchers from Korea conducted a study based on cyc-

lin-dependent kinase 5 regulatory subunit associated pro-
tein 1 (CDK5RAP1), which is expressed in neuronal tissu-
es. Cyclin-dependent kinase 5 (CDK5) appears to take part
in early post-natal period, particularly in the migration of
neuroblasts. Ischemia and oxidative stress front CDK5 ac-
tivation which ends with neuronal apoptosis. Monomeric
CDKS5 has no enzymatic activity unless it is associated with
one of its regulatory proteins; p35 which is encoded by
CDK5RAP1 or p39. CDK5RAP1 polymorphisms were in-
vestigated in Korean vitiligo patients, and the researchers
found two polymorphisms significantly associated with
vitiligo. They concluded that CDK5RAP1 might be a risk

factor for vitiligo in Korean population. **

The “neural theory” supposed by Lerner’s (1959) was ba-
sed on the fact that segmental vitiligo (SV) follows the
course of the dermatome with exhibiting hyperhidrosis
and emotional upset. It is suggested that dysfunction of
sympathetic nervous system (SNS) activity affect melanin
production and lead to depigmentation. 10 subjects with
facial (SV), 10 healthy individuals and 10 subjects with
non-segmental vitiligo (NSV) were evaluated with iontop-
horesis and laser Doppler flowmetry level of microcircu-
lation in lesions with vitiligo to assess SNS activity. It was
reported that the cutaneous blood flow was higher three
times on the lesions vs normal skin in SV, no difference
was noted in the NSV group. ¢

Depigmented areas are reported to sweat less, have diffe-
rent temperature regulation.” Other studies concerning
sympathetic skin response in vitiligo patients focusing
on autonomic dysfunction report different results: one
of them concluded that sympathetic skin response (SSR)
was not different in vitiligo and psoriasis patient groups
when compared with healthy control group.”® The other
one reported that electrodermal activity altered in viti-
ligo patients which in turn reversed after psoralen-UVA
(PUVA) treatment.” Another study reported that SSR is
altered significantly when autoimmune hypothyroidism
and vitiligo is together. However it is noted that the exact

reason of altered SSR is hard to differentiate: myxoedema,
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autoimmune skin reaction or thyroxine modulation of su-
domotor activity, cathecholamine level or immunological

effect on autonomic system.?

It is inevitable to accept a neurological involvement with
vitiligo based on these data upcoming from various stu-
dies.**? Our study is the first study investigating the re-
lation between vitiligo and small fiber neuropathy to our
knowledge. Our findings show no association with vitiligo
and small fiber neuropathy. It is also shown that CSP is

efficient in demonstrating small fiber neuropathy.

Vitiligo is common disorder of population. We have star-
ted off the data about the common origin of melanocytes
and neural cells which may act similarly under influences
like autoimmunity and autotoxicity. Although our findin-
gs show no association with vitiligo and small fiber neuro-
pathy, we suppose that this study is valuable for allowing
us to observe the effects of vitiligo on each: myelinated A
delta fibers and demyelinated C fibers, which are small fi-
bers. Further larger studies may help to confirm whether

vitiligo has a contribution in CSP measurements.
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Ama¢  Kan ve kan drtinleri transfiizyonu sonrasinda en sik kargilagilan komplikasyon kullanilan iirtinlerden bu-lagan enfeksiyonlardir. Kan ve kan tiriinleri transfizyonu
sonrasinda hepatit B viriisii, hepatit C viriisii ve insan immiin yetmeclik viriisiiniin (HIV) neden oldugu enfek-siyonlar halen en 6nemli saglik problemi olmaya devam
etmektedir. Bu nedenle; HBsAg, anti-HCV, anti-HIV ve Treponema pallidum’a yonelik RPR (Rapid Plasma Re—-agin) veya VDRL (Venereal Disease Research Labora-tory)
gibi tarama testleri kan transfiizyonlarindan hemen 6nce bakilmasi zorunlu olan testlerdir. Bu ¢alisjmada kan bagis1 igin merkezimize basvuran kisilerde zorunlu olarak
taranmakta olan HBsAg, Anti-HCV, Anti-HIV ve sifiliz test sonuglarinin seroprevalanslarini saptamay ve iilkemizdeki diger bélgelerle karsilagtirilmas: amaglandi.

( Sakarya Med J 2019, 9(1):154-159 )

Geregve 1 Eyliil 2012- 31 Temmuz 2018 yillar1 arasinda Necip Fazil Sehir Hastanesi Kan Transfiizyon Merkezine bagvuran toplam 1326 kan bagisgisinin tarama testi sonuglar
Yontemler retrospektif olarak incelendi. HBsAg, Anti-HCV ve Anti-HIV; elektrokemiluminesans immunassay (EIA) teknigi (Cobas E601, Roche Diagnostic, Almanya) yntemi ile,

VDRL ise kalitatif lam flokulasyon yontemi ile (Syphilis Rapid Test Device, Ecotest, China) ¢alisild1.

Bulgular  Bélgemizdeki kan donérlerinde kan merkezine bagvuran 18-65 yas arasi 56 (%4.2)’si kadin ve 1270 (%95.8)’i erkek olan toplam 1326 saghkli kan donériinde 7 HBsAg (%

0.5), 2 anti-HCV (% 0.15), kalitatif lam flokiilasyon yontemi ile ¢aligilan 1 VDRL (% 0.07) pozitifligi tespit edildi. Anti-HIV seropozitifligi tespit edilmedi.

Sonu¢  Calismamizda bu bolgedeki saglikli kan dondérlerinde HBsAg seropozitifliginin tilkemizdeki kan donérleriyle yapilan galismalarda bildirilen oranlardan daha disiik
oldugu ve yillar iginde azaldig goriilmektedir. Anti-HCV, anti-HIV ve VDRL seropoxzitifligi iilkemizde kan donérleriyle yapilan diger ¢ahgmalarin, en yiiksek ve en diisiik

seropozitiflik oranlar1 araligindadr.

Anahtar  Hepatit B viriis; Hepatit C viriis; HIV; kan donérleri
Kelimeler

Abstract

Objective  The most frequently encountered compli-cation in the transfusion of blood and blood products are transmitted infections from these products. Infec—tions caused by hepatitis B virus (HBV),
hepatitis Cvimrus (HCV), and human immunodeficiency virus (HIV) remain the leading most important health problems in the transfusion of blood and blood products worldwide. Therefore,
screening tests such as HBsAg, Anti-HCV, Anti-HIV; and RPR or VDRL for Treponema pallidum are mandatory tests to look at before transfusion of blood and blood products. The aim of this
study was to determine the seroprevalence of HBsAg, Anti-HCV, Anti-HIV and syphilis test results in the mandatory screenings for blood donation and to compare with another regions in our

country. (Sakarya Tip Dergisi 2019, 9(1):154-159 ).

Materials and A total of 1326 blood donors who applied to the Blood Transfusion Center of Necip Fazil City Hospital between 1 September 2012 and 31 July 2018 were evaluated. HBsAg, Anti-HCV and
Methods  Anti-HIV were studied with a electrochemilumi nce i 1y (EIA) technique (Cobas E601, Roche Diagnostic, Germany) and VDRL were studied by qualitative lamination (Syphilis

Rapid Test Device, Ecotest, China).

Results  In our region, a total of 1326 healthy blood donors; 56 (4.2 %) women and 1270 (95.8 %) men aged between 18-65 years who applied to the blood center in their blood donors, had 12 HBSag

(0.55%), 2 anti-HCV (0.15%) 1 VDRL (0.07%) positivity was determined by qualitative lam flocculation method. Anti-HIV seropositivity was not detected

Conclusion It was determined that HBsAg seropositivity in blood donors in our region is considerably lower than the national average rate and seroprevalence of HBsAg decreased over years. Anti-HCV,

anti-HIV and VDRL seropositivity rates are within the range limits defined in previous studies performed in Turkey

Key words  Hepatitis B virus; Hepatitis C virus; HIV; blood donors
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GIRiS
Kan; sentetik olarak halen iretilememis tek kaynag: in-
san olan, kullanim siiresi kisa ve olduk¢a maliyetli bir
trin olup, travmalarda ve hayati tehlikeye neden olan
bircok hastalikta tedavi maksatli kullanilmaktadir.! Kan
Transfiizyon Merkezlerinde donorlere, kayit agilip ayrin-
til1 ‘Dondr Sorgulama Formu’ doldurulmasi istenmekte ve
ardindan donorlere fizik muayene yapilmaktadir. Giivenli
kan temini i¢in Diinya Saglk Orgiitii (DSO) diizenli ba-
g1s yapan gonilli kan vericilerinin desteklenmesini 6ner-
mektedir.” Kan vermeye uygun olan donérden serolojik
testler istenmektedir. Kan bagiscist seciminde gosterilen
ihtimam, tarama testlerindeki ilerlemeler ve gelismis yon-
temlerin kullanilmast ile, kan transfiizyonunun en 6nemli
komplikasyonlarindan olan transftizyonla bulasan infek-
siyon riski her gecen giin giderek azaltmaktadir. Ancak
modern tiptaki tiim gelismelere ragmen heniiz tamamen
¢oziilebilmis olmayip, diinya genelinde ozellikle gelisme-
mis iilkelerde hala 6nemli bir saglik sorunu olmaya devam

etmektedir.’

Basta hepatit B virtstt (HBV), hepatit C viriisit (HCV) ve
insan immun yetmezlik virisleri (HIV) olmak iizere pek
cok viral, bakteriyel ve paraziter etken kan yoluyla bula-
sabilmektedir.* Ulkemizde Transfiizyon Merkezlerinde
1983’ten beri HBsAg, 1985’ten beri Anti-HIV, 1996dan
itibaren de Anti-HCV taramasi yapilmaya baslanmistir.?
Buna ragmen kan ve kan tirtinleri ile bulasma riski, HCV
icin 1/100 000, HBV icin 1/63 000, HIV i¢in 1/680 000 ola-

rak tahmin edilmektedir.!

Calismamizda son 6 yilda Kan Transfiizyon Merkezimize
basvuran donorlerin bilgilerini retrospektif olarak incele-
yerek HBsAg, Anti-HCV, Anti-HIV ve VDRL seropozitif-
lik oranlarinin belirlenmesi, tilkemizde kan donérleriyle
yapilan diger calismalardaki oranlarla karsilagtirilmasi ve
béylece tilkemiz verilerine katkida bulunmasi amaglan-

muigtir.

GEREC ve YONTEMLER
Arastirma 1 Eyliil 2012- 31 Temmuz 2018 tarihleri ara-
sinda Kahramanmarag Necip Fazil Sehir Hastanesi Kan
Transfiizyon Merkezine bagista bulunan 18-65 yas ara-
sindaki 1326 saglikli kan donor verileri retrospektif olarak
incelenerek yapilan kesitsel tipte tanimlayici bir ¢aligma-
dir. Donérden kan alinmadan 6nce ‘Bilgilendirilmis onam
formu’ imzalatildi. Bagiscilara donér sorgulama formlari-
n1 doldurmalari istendi. Formlar 2857 sayili Kan ve Kan
Uriinleri Kanunu ve buna bagli mevzuat hiikiimlerince ve
Tirk Kizilay bagisc1 secim kriterlerine gore degerlendi-
rildi.> Uygun olan donérlerden alinan kan 6rneklerinden
HBsAg, anti-HCV, anti-HIV incelemeleri makro ELISA
yontemiyle (Cobas E601, Roche Diagnostic, Almanya),
Sifilis antikorlar1 ise RPR (Syphilis Rapid Test Device, Eco-
test, China) testiyle degerlendirilmistir. Makale tanimlayi-
a1 istatistiklerin verildigi kesitsel arastirma yontemi ile ya-
zilmigtir. Bu galigma icin Sakarya Universitesi Tip Fakiiltesi
Etik Kurulundan 15.01.2019 tarihli 17 sayil1 izin alinmigtir.

BULGULAR

Kan transfiizyon merkezi kayitlarina gore 2012-2018 yilla-
r1 arasindaki 6 yilda toplam 1326 dondr, (yas ortalamasi=
33.87£8.84 ) bagvurdu. Yillara gére dondr sayisi; 2012 yi-
linda 141 olan donor sayisi, 2013 yilinda 451 ile en yiiksek
sayrya ulagirken, 2014 yilindan itibaren giderek azalarak
2018 yili ilk 8 ayinda yapilan bagis sayis1 37 olarak ger-
ceklesmistir. Bu siire iginde bagiscilardaki HBsAg pozitif-
ligi %0.5 (7/1326), Anti-HCV porzitifligi % 0.15(2/1326),
VDRL-RPR pozitifligi %0.07 (1/1326) olarak bulundu.
Anti-HIV 1/2 pozitifligi saptanmadi (Tablo1).

Tablo 1. Goniillii Bagisc1 ve Hasta Yakinlarinda
Saptanan HBsAg, anti-HCYV, anti-HIV ve VDRL
pozitifligi dagilimi

Bagiscilara Yapilan Test n(%)
HBsAg 7 (%0.5)
Anti-HCV 2 (%0.15)
Anti-HIV 0 (%0)
VDRL 1 (%0.07)
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Bagiscilarin = % 4.2" si
st (33.69+7.77), % 95.8'i (1270) erkek yas ortalamasi
(34.01+8.86) olarak bulunmustur.

(56) kadin, yas ortalama-

Donorlerin cinsiyete gore dagilimi incelendiginde; HBsAg
seropozitifligi acisindan tiim donérlerin erkek oldugu ve
yas ortalamasinin (34.43+12.27), anti-HCV seropozitifli-

ginde yine dondrlerin erkek ve yas ortalamasi 25.5+7.78,

VDRL seropozitifliginde ise 1 erkek 43 yasinda oldugu tes-
pit edildi. Donérlerin yillara gore dagilimi incelendiginde;
2012 yilinda 3 HBsAg, 1 VDRL porzitifligi, 2013 yilinda
1 Anti-HCV poritifligi, 2014 yilinda 2 HBsAg pozitifligi,
2016 yilinda 2 HBsAg, 1 Anti-HCV seropozitifligi sapta-
nirken, 2015-2017-2018 yillarinda bagiscilarda seropozi-
tiflik saptanmamustir. Tablo 2 de donér seropozitifliginin

yillara gore dagilimi verilmistir.

Tablo 2. Donoérlerin yillara gore HBsAg, anti-HCYV, anti-HIV ve VDRL seropozitiflik oranlar1 dagilimi
2012 2013 2014 2015 2016 2017 2018
Hbs Ag 3(%2.22) - 2(%0.15) - 2(%0.15) - -
Anti- HCV . 1(%0.07) . . 1(%0.07) - -
Anti-HIV - - - - - - -
VDRL 1(%0.07) - - - - - -
TARTISMA olup %1.97-14.3 arasinda degismektedir.” Kan donérlerin-

Giivenli kan transfiizyonu, tiim Transfiizyon Merkez-
lerinin oncelikli hedefidir. Diinya Saglik Orgiitii; tim
hastalarin ulasabilecegi, giivenli kan ve kan triinlerinin
kullanimini saglayabilen, siirdiiriilebilir ulusal kan bagis
programlarinin olusturulmasini desteklemektedir. Bu ko-
nuda en 6nemli hedef noktalar1 goniillii kan bagiscilarinin
kayds, se¢imi, elde tutulabilmesi, kanin infeksiyoz etkenler
yoniinden serolojik olarak taranmasi ve hasta tedavisinde
uygun klinik kullanimu ile verildigi kiside herhangi bir teh-
like ya da hastalik olusturmamasidir.® Bu kosullar altinda
kan transfiizyon endikasyonu distinen tiim saglik birim-
lerinin kan istemi konusunda dikkatli olmalari, gereksiz
kan ve kan driinleri kullaniminin azaltilmasi hususunda
hassasiyet gostermelerinin, s6z konusu kan transfiizyonla-
riyla bulagan enfeksiyonlarin 6nlenmesi agisindan faydali

olacag: diistintilmektedir.

Ulkemizin gesitli bélgelerinde, kan donérlerinde HBsAg,
Anti-HCV, Anti-HIV 1/2 ve VDRL/RPR seroprevalansi-
nin belirlendigi bir¢ok ¢alisma yapilmistir. Bu ¢aligmalarin
ozeti Tablo 3de yer almaktadir. Transfiizyonla bulasan vi-
riisler icerisinde HBV oldukga 6nemli bir yer tutmaktadir.
Ulkemizde kan donérleri diginda yapilan ¢alis—malarda

HBsAg seroprevalansi Dogudan Batiya dogru azalmakta

de ise, tilkemizinden bildirilen HBs Ag seropozitiflik orani
% 0,8 ile % 3,17 arasinda degismektedir (Tablo 3). Calis-
mamizda HBsAg seropozitivitesi %0,5 olarak tespit edildi.
Bu oranin, tilkemizde diger kan transfiizyon merkezlerin-

den bildirilen oranlarin altinda oldugu gorilmustiir.

Kan transfizyonu ile bulasan hepatitlerin diger baslica
etkeni HCVdir.” Ulkemizde kan donérlerinde yapilan
caligmalarda Anti-HCV seropozitifligi % 0,05 ile % 0,92
arasinda degismektedir (Tablo 3). Bu ¢alismada ise % 0,15
olarak bulunmustur. Buldugumuz oran yapilan diger ca-
ligmalarin, en yiiksek ve en digiik seropozitiflik oranlar

araligindadir.®%%

1985 yilindan bu yana, iilkemizde kan donérlerinde An-
ti-HIV tarama testleri zorunlu olarak calisilmaktadir.17
Tirkiyenin degisik bolgelerinden rapor edilmis ¢aligma-
lara gore kan donorlerinde Anti-HIV reaktiflik orani % 0
ile % 1,06 arasinda degismektedir. (Tablo 3) Calismamiz-
da anti-HIV1/2 seropozitifligine rastlanmamigtir. Bu oran

tilkemizden bildirilen diger veriler ile uyumlu bulunmus-

tur. 16,19,25,26

Kan ve kan driinleri transfiizyonu sonrasi sifiliz riskinin
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Tablo 3. Ulkemizin farkli bolgelerinde kan donérlerinde saptanan HbsAg, anti-HCV, anti-HIV ve VDRL seropozitiflik
oranlari

Bolge Calisma yili | Donor sayist HbOSA) Ag Hlér\l;i% ti{kI?I_V V%RL Aragtirmaci

% VDRL 266.035 3.17 0.64 0.0004 0.07 Dayan ve ark.?
% Arastirmact 204.000 3.14 0.92 1.06 2.33 Celebi ve ark.’
Kocaeli 2009-2014 150.787 0.8 0.38 0.0025 0.004 Altindis ve ark."
Zonguldak

Sakarya

Diizce

[zmir 2004-2010 80.454 1.31 0.38 0.002 0.04 Uzun ve ark."
Istanbul 1998-2008 75.747 2.83 0.4 0.001 0.16 Ulutiirk ve ark.®
Adana 2007-2009 62.461 1.66 0.05 0.003 0.1 Yildiz ve ark."
Izmir 2002-2006 61.409 2 0.54 0.028 * Agus ve ark.”?
Isparta 2000-2007 51.361 1.1 0.44 0.09 0.08 Kaya ve ark."*
Istanbul 2003-2012 51.120 2.03 0.44 0.06 0.33 Sanli ve ark.'®
Denizli 1999-2007 50.521 0.97 0.44 0 0 Akalin ve ark.'s
Van 1995-2003 39.002 2.55 0.17 0.036 0.057 Dilek ve ark."”
Afyon 2001-2010 37.343 1.38 0.35 0.02 0.04 Altindis ve ark.'
Tokat 2003-2010 15.696 1.29 0.16 0 0.02 Bulut ve ark."”
Corum 2008-2013 13.780 0.99 0.34 0.08 0.09 Giireser ve ark.”
Malatya 2000-2007 13.564 3.1 0.47 0.07 * Koroglu ve ark.”!
Denizli 2007-2008 13.334 1.3 0.5 0.023 0.13 Balc1 ve ark.?
Hatay 2003-2004 12.313 2.02 0.52 0.02 0.03 Ocak ve ark.”
Istanbul 2009-2011 10.568 1.4 0.2 0.03 0.7 Karagozve ark.
Erzurum 2002-2003 5.028 2.6 0.4 0 * Uyanik ve ark.”
Kirikkale 2003-2004 784 1.4 0.2 0 0 Deveci ve ark.*
Mersin 691 2.2 0.4 0.2 0.1 Oner ve ark.”
Kahramanmarag 2012-2018 1326 0.5 0.15 0 0.07 Bu ¢aligma

* sifiliz seropozitifligine ulagilamadi

oldukgea diisiik bir oranda oldugu goriilmektedir. Bulasma
oraninin diigiikliigiiniin yani sira bu enfeksiyonun kolay-
likla tedavi edilebilmesi sifilize yonelik taramalarin ge-
rekliligini tartigihir hale getirmistir.?® Altindis ve ark. ¢ok
merkezli yaptiklar1 ¢aligmalarinda VDRL seropozitifligini
% 0.004 olarak bildirirken, Erzurumdan Celebi ve ark. %
2.% ile yiiksek bir oran bildirmislerdir.*!® Bu ¢aliymada ise
VDRL/RPR seropozitiflik orani % 0.07 ile tilkemizden bil-
dirilen en yiiksek ve en diisiik seropozitiflik oranlari arali-

6,8-12,14,15,17-20,22-24,27

ginda oldugu tespit edilmistir.

Yurtdisindan bildirilen seroprevalans ¢aligmalarina bakil-
diginda; Italyada Sommese ve ark. yaptiklari calismalarin-
da 2009-2012 yillar1 arasinda 17.912 kan dondriinde HB-
sAg, Anti-HCV, Anti-HIV ve sifiliz seropozitifligini sirayla
% 0.47, 0.42, 0.50, 0.15 olarak bildirmislerdir.?®

Sonug olarak, normal popiilasyondan gelen kan donorle-
rinde kan yoluyla bulagim gosteren HBsAg seropozitifligi

yillar igerisinde azaldig1 ve de seropozitiflik oraninin Tiir-

157




Sakarya Med ] 2019;9(1):154-159
KIRISCI ve Ark. Kan Donérlerinde Seroprevalans

kiye de kan donorleri i¢in bildirilen oranlara goére diisiik
oldugu bulunmustur. Anti-HCV, anti-HIV ve sifiliz i¢in
iilkeden bildirilen diger seroprevalans verileri i¢inde ol-
dugu goriilmektedir. HBsAg, anti-HCV, anti-HIV ve RPR
pozitifligi sadece erkek donérlerde saptanmis olup hig ka-

din donérde seropozitiflik saptanmamustir.

Transfiizyonla bulasan enfeksiyonlarin bulagsma riskini
azaltmada takip edilecek yol; ciddi donér sorgulanmasi,
ayrintili fizik muayenenin yapilmasi, duyarliligi yiiksek
molekiiler tarama testleri ile etkenlerin taranmasidir. Bu
etkenlerin olusturdugu hastaliklarin takip ve tedavi mali-
yetlerinin yiiksek olmasi ve de bu hastaliklar1 denetim al-
tina almada ve korunmada alinan tedbirlerin yeterli olup
olmadigini anlamak icin epidemiyolojik ¢alismalarinin
daha genis kapsamli ve siirekli yapilmasinin yararli olacagi

distinilmektedir.
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Bat1 Nil viriisii, asemptomatik bir klinik tablodan agir ensefalit ve menenjite varan genis bir klinik varyasyonla prezente olabilir. Akut demiyelinizan polinoropati birlikteligi
ok nadir bildirilmistir. 60 yas erkek hasta biling bozuklugu, kol ve bacaklarda giigsiizliik sikayetleri ile bagvurdu. Klinigi, laboratuvar, beyin omurilik sivis1 ve elektrofizyoloji
bulgular1 6n planda Guillain Barre sendromu ile uyumlu idi. Ates, biling bozuklugu ve spastisite gibi atipik bulgularin eslik etmesi nedeniyle detayli arastirilan olguda

serum BN viriisii IgM testi pozitif bulundu. Tirkiyeden bildirilen ilk olgu olmasi nedeniyle sunulmaya deger goriildii. ( Sakarya Tip Dergisi 2019, 9(1):160-163)

Bat1 Nil viriisti; Guillain Barre sendromu; polindropati

0z
Anahtar
kelimeler
Abstract

Key words

West Nile virus can lead to a wide range of clinical symptoms from asymptomatic disease to severe meningitis and encephalitis. The association of acute demyelinating polyneuropathy is rarely
reported. A 60-year-old male patient presented with complaints of impaired consciousness and weakness in his arms and legs. Clinical findings, laboratory, cerebrospinal fluid and electrophysi-
ology findings were consistent with Guillain Barre syndrome. Serum BN virus IgM test was found to be positive in the patient who was investigated because of atypical symptoms such as fever,

impaired consciousness and spasticity. Our study was seen worthy to be presented due to the first case reported from Turkey (Sakarya Med J 2019, 9(1):160-163 )

West Nile virus; Guillain-Barre syndrome; polyneuropathy
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UNLUBAS ve Ark. Bati Nil Viriisiine Baglh Akut Polinéropati Olgusu

Giris
Bati1 Nil (BN) viriisii, Japon ensefalit viriisi antijenik
kompleksinin bir iiyesi olup asemptomatik bir klinik tab-
lodan agir ensefalit ve menenjite varan genis bir klinik
varyasyonla prezente olabilir."*> Akut enfeksiyondan son-
ra, birgok hastada halsizlik, yorgunluk, hafiza kaybi, bas
agris1 ve denge sorunlari gibi semptomlar goriiliir.* Has-
talarin %25 inde BN atesi gelirken néroinvaziv tutulum
150 ile 250 hastada bir goriilir.* Noroinvaziv tutulum ates
ile birlikte menenjit, ensefalit, flask paralizi veya bunlarin
bir arada olabildigi mikst formlara neden olur.? Mortalite
yaklagik %10 olarak bildirilmistir.” Literatiirde BN viriist
enfeksiyonu sonrasi akut polinéropati tablosu gelisen na-
dir vakalar bildirilmistir.” Bu yazida, Guillain Barre Send-
romu (GBS) benzeri klinik ile bagvuran ve takiplerinde BN
virtisii pozitifligi saptanan, tedaviye direngli ¢ok nadir bir

olgu sunulup literatiir esliginde tartisilmasi amaglandu.

OLGU SUNUMU
60 yas erkek hasta biling bozuklugu, kol ve bacaklarda
giicsiizliik sikayetleri ile acil servisimize getirildi. Oykii-
stinden findik tarlasinda calistiktan 10 giin sonra yiizde
kizarma, ates, halsizlik, uykuya meyil sonrasinda kol ve
bacaklarda gii¢ kaybr sikayetinin 2 giin icerisinde hizlica
gelistigi 6grenildi. Ozgegmisinde ve soy ge¢misinde 6zellik
saptanmadi. Aliskanliklariin sorgusu da normaldi. Siste-
mik muayenesinde 38.5 °C atesi disinda belirgin patolojik
bulgu izlenmedi. Nérolojik muayenesinde suuru uykuya
meyilli, s6zel uyarana yoneliyordu, verbal yanit yoktu. Pu-
pilleri izokorik, gozler her yone serbest hareketli, pupilla
151k refleksi +/+ idi. Siipheli ense sertligi mevcuttu ancak
meningeal irritasyon bulgusu saptanmadi. Dort esktremi-
tede kas giicii 3/5 diizeyinde idi. Tonus hafif artmust1 (hafif
spastisite+) ve tistte ve altta derin tendon refleksleri (DTR)
alinamadi. Taban cildi refleksi bilateral fleks6r yanitliydi.
Goz dibi incelemesi normaldi. Beyin bilgisayarli tomografi
ve magnetik rezonans goriintiilemelerinde patolojik bulgu
saptanmamas! lizerine hastaya lomber ponksiyon yapildi.
Beyin omurilik sivis1 (BOS) basinci normaldi. BOS protein

diizeyi artmust1 (189 mg/dl). Hiicre sayimi normaldi. Saat-

ler ierisinde kan oksijen saturasyonu diizeyi diisen hasta
entiibe edilerek noroloji yogun bakimina alindi. Detayli
laboratuvar tetkikleri, BOSta viral ve bakteriyel panel ta-
ramalari, toksik-paraneoplastik incelemeler ve gangliozid
paneli yatis siiresince incelendi. Klinigi ve BOS bulgula-
r1 GBS ile uyumlu oldugundan 5 giin siire ile 0.4 gr/kg/
glin dozunda intravenéz immunglobulin (IVIG) tedavisi
uygulandi. Birinci haftanin sonunda yapilan elektrofiz-
yolojik incelemelerinde saptanan bulgular iistte ve altta
aksonal ve demiyelinizan tutulum ozellikleri gosteren ve
ileti bloklarinin eslik ettigi bir polinéropati sendromu ile
uyumluydu. Hastanin serumda gonderilen BN viriisii IgM
testi pozitif sonuclandu. Literatiirde destek tedavisi ve IVIG
disinda 6nerilere rasttamamamiza karsilik agir klinik seyir
ve IVIG yanitsizlig1 nedeniyle giin asir1 7 seans plazma-
ferez uygulandi. Minimal kas gii¢lerinde diizelme olsa da
dalgali seyreden klinigi ve araya giren enfeksiyon ve elekt-
rolit bozukluklar: sonrasi hasta 52. giiniinde exitus olarak
kabul edildi.

TARTISMA
BN virist, gesitli konak tiirlerinde merkezi sinir sistemini
infekte edebilmesi ve ciddi norolojik tutuluma yol agabil-
mesi nedeniyle diinya ¢apinda 6neme sahiptir. Noroin-
vaziv tutulumda ileri yaslarda ensefalit, cocukluk ¢agin-
da menenjitin daha 6n planda oldugu bildirilmistir.2,5,8
Ensefalit tablosu ilimli, kendini smirlayan konftizyonel
bir durumdan agir ensefalopati, koma ve dliime varan de-
giskenlikte goriilebilir. Diger norolojik belirtiler arasinda
ozellikle iist ekstremitelerde kaba tremor ve myoklonus,
ayrica rijidite, postural instabilite ve bradikinezi gibi par-
kinsonyen bulgular yer alir.8 Olgumuzda biling bozuklu-
gu, siipheli ense sertligi ve ates bir menenjit veya ensefalit
tablosu diistindiirmekte idi. Dort ekstremitede azalan kas
glicli ve artan tonus, BN viriisiiniin néroinvaziv tutulumu

ile uyumlu idi.

Literatiirde BN viriisii sonrast 48 saat icerisinde hizli ge-
lisen alt ekstremitelerde asimetrik giigsiizliik, (menenjit/

ensefalit birlikteligi degisken) ile seyreden akut flask pa-
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ralizi ve anterior horn tutulumu (poliomyelit benzeri) bil-
dirilmistir.” Buna kargilik, BN viriisii enfeksiyonu sonrasi
GBS sadece bir olguda tanimlanmistir.® Olgumuzda GBS
tanus1 akut tetraparezi, DTR kaybi, BOS protein yiiksekligi

ve elektrofizyolojik ¢calismalar sonrast konuldu.

BN viriisii enfeksiyonu tanisinda serumda veya BOSta
IgM antikorlarinin saptanmasi ¢gogu vakada tani igin ye-
terlidir.>® Artmig BOS protein diizeyi (<150 mg/dL), nor-
mal veya azalmis glukoz diizeyi ve pleositozis (<500 hiire/
microL, lenfosit hakim) tanimlanmistir. BOS’un sitolojik
incelemesinde, plazmasitoid lenfositler veya Mollaret hiic-
relerini andiran biiyiik monositik hiicreler bulunabilir.’
Olgumuzda BOS protein yiiksekligi basta sadece GBS ile
iliskilendirilmisti. Takipte tedavi yanitsizligi, BN viriisii
IgM porzitifligi ve diger BN viriisit ndroinvaziv tutulum
bulgular1 s6z konusu protein ytiksekliginin de BN viriisii

enfeksiyonuna sekonder oldugunu gostermistir.

Literatiirde mortalite icin risk faktorleri arasinda, ileri yas,
erkek cinsiyet, agir kas giigsiizliigliniin eslik ettigi ensefalit
klinigi, biling bozuklugu, diyabet, kardiyovaskiiler hasta-
liklar, hepatit C, alkol kullanimi, immunsupresyon, quad-
ripleji ve respiratuvar tutulum bildirilmistir.>** Olgumuz-

da kotii prognoz bulgularinin ¢ogu mevcuttu.

Tedavide primer olarak destek tedavisi Onerilmektedir.
IVIG tedavisinin potansiyel etkinligi Planitzer ve arkadas-
larinin yaptig1 caligmada bildirilmistir.'® Bizim hastamizda
destek tedavisi, hizli entitbasyon ve IVIG uygulandi. Teda-
vi yanitsizlig1 nedeniyle plazmaferez de verilmesine karsin

hasta fayda gérmedi.

Sonug olarak GBS tablosu ile prezente olan hastalarda ve
ates, biling bozuklugu, rijidite gibi atipik bulgularin eslik
etmesi durumunda, BOS’ta hiicre olmasa bile enfeksiy6z
taramalara BN viriisii dahil edilmelidir. Literatiirde BNV-
GBS birlikteligi nadir bildirildiginden ve bu birlikteligin
Tiirkiyeden bildirilecegi ilk olgu olmast nedeniyle sunul-

maya deger goriillmiistiir.
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Iligkili Paralitik Ileus Olgusu

A Case of Olanzapine-related Paralytic Ileus Necessitating Surgical Intervention

Halil ibrahim Tasc1
TC Saglik Bakanligs, Dr.Ersin Arslan Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, GAZIANTEP

Yazisma Adresi / Correspondence:

Halil ibrahim Tasc1

TC Saglik Bakanligs, Dr.Ersin Arslan Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, GAZIANTEP
T: 490 505 481 0445  E-mail: okcu6528@gmail.com

Gelig Tarihi / Received : 12.02.2019  Kabul Tarihi / Accepted : 27.02.2019

Opioid analjezikler, trisiklik antidepresanlar, antihistaminikler ve antipsikotik ilaglara bagli ileus gelisebilmektedir. Bipolar bozukluk tanisi ile yaklasik otuz yildir takipli
olan 54 yaginda erkek hasta 5 giindiir olan karin agrisi, karinda sislik, bulant: ve kusma sikayetleri ile bagvurdu. Yapilan tahlil ve tetkikler sonrasinda hastada olanzapin
kullanimina bagl paralitik ileus tablosu diisiiniildii. Medikal tedaviden fayda gormemesi iizerine hasta ameliyat edilerek ileostomi agilmistir. Ameliyat dncesi baslanan
neostigmin tedavisine ameliyat sonras1 dsnemde de devam edilmis ve hasta 12. giinde sorunsuz sekilde taburcu edilmistir. Antipsikotik ila¢ kullanimina bagh paralitik
ileusun tedavisinde 6ncelikle medikal tedaviler 6nerilse de bazi durumlarda zamanlamasi dogru yapilmig bir cerrahi miidahale, gelisebilecek morbidite ve mortalitenin

onlenmesinde 6nem arz etmektedir. ( Sakarya Tip Dergisi 2019, 9(1):164-168)

Anahtar  antipsikotik; olanzapin; paralitik ileus.
kelimeler

Abstract

I

Ileus can develop due to opioid
Jfollow-up for about 30 years, p d with abdominal pain,

b

doTiti dod i

problems. Although medical have been re
proves to be significant to prevent possible morbidity and mortality cases. ( Sakarya Med J 2019, 9(1):164-168 )

Key words  antipsychotic; olanzapine; paralytic ileus

tricyclic antidep , antihistamines, and antipsychotics. A 54-year-old male patient, who had been diagnosed with bipolar disorder under
| swelling, nausea and vomiting that he had been experiencing for the last 5 days. The results of the examinations and
tests suggested that he had paralytic ileus due to olanzapine administration. Upon the failure of medical treatment to enable recovery, the patient was taken into surgery and ileostomy was
created. Neostigmine treatment, which was started preoperatively, was continued in the postoperative period as well and the patient was discharged on the 12th postoperative day without any
initially for the treatment of paralytic ileus due to antipsychotic drug use, timely surgical intervention in some cases
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GIRiS
Gegirilmis cerrahi diginda ileus i¢in ¢esitli risk faktorleri
vardir. Bunlar hareket kisitliligs, kolorektal kanserler, diger
bazi bagirsak hastaliklary, lifli gidalardan fakir beslenme ve
bazi ilaglarin kullanilmasi olarak sayilabilir. Opioid analje-
zikler, trisiklik antidepresanlar, antihistaminikler ve antip-

sikotik ilaclara bagli ileus gelisebilmektedir."?

Klozapin ve benzeri atipik antipsikotik ilaclarin etkinligi
oldukga fazla olmasina karsin agraniilositoz, epileptik no-
bet, hipotansiyon, asir1 kilo alma, siyalore gibi sik goriilen
yan etkileri kullanimini azaltmaktadir.® Tim bu sayilanlar
disinda bagirsak tikanikligs, paralitik ileus, kalin bagirsak
perforasyonu, bagirsak nekrozu gibi durumlar ise bu ilag-
larin genellikle nadir goriilen ve gézden kagan, bu ytizden

¢ogu zaman o6limcil seyreden yan etkilerindendir.*

Bu ¢alismada olanzapin kullanimina bagli cerrahi mida-
hale gerektiren paralitik ileus olgusu sunulmus ve literatii-

riin gézden gegirilmesi amag¢lanmuistir.

OLGU SUNUMU
Bipolar bozukluk tanisi ile yaklagik otuz yildir takipli olan
54 yaginda erkek hasta 5 giindiir olan karmn agrisi, karinda
sislik, bulant1 ve kusma sikayetleri ile bagvurdu. Uzun za-
mandir 10 mg olanzapin kullanan hastanin 6z gegmisinde
bu rahatsizlig1 disinda bagka bir hastalik ya da gegirilmis
cerrahi Oykiisii yoktu. Daha onceden ara ara, kisa siire-
li kabizlik ataklar1 oldugunu fakat bunlarin ¢ogu zaman
kendiliginden diizeldigini, nadiren lavman uygulamasina
ihtiya¢ gosterdigini ve hicbir zaman bulanti-kusmasinin
olmadigin: tarif etmekteydi. Hastanin son bes glindiir ise
ara ara gaz gaita desarji olmasina ragmen karinda gittikce
artan bir siglik, buna eslik, yaygin kolik tarzda karin agri-
s1, agizdan beslenmesini engelleyen ciddi bulanti kusma-
s1 olmug. Cok defa lavman uygulanmig olmasina ragmen
sikayetlerinde herhangi bir gerileme olmayan hasta acile

basvurdu.

Yapilan fizik muayenede hasta hipotansif ve tagikardikti.

Mukozalar kuru goriiniimdeydi. Karin ileri derecede dis-
tandii, dinlemekle bagirsak sesleri azalmis ve yaygin hassa-
siyeti vardi. Rektal digital muayenede normal gaita bulas:
tespit edildi. Laboratuar bulgularinda lokositoz, diger akut
faz reaktanlarinda kismi bir yitkselme ve iire kreatinin
degerlerinde artis saptandi. Ayakta direk karin grafisinde

ince bagirsak diizeyinde seviyelenmeleri vardi (Sekil 1).

DA

Sekil 1. Ayakta direk karin grafisinde ince bagirsak diize-

yinde seviyelenme goriintiisii

Oral alimi tolere edemeyen hastaya agizdan kontrast mad-
de verilmeden ¢ekilen bilgisayarli karin tomografisinde ise
jejunal-ileal anslarin ileri derecede dilate, yer yer hava-sivi
seviyelerinin oldugu, pelvik bolgede bagirsak anslar: ara-
sinda yer yer serbest siv1 ve mezenterik yagh planlarda kir-
lenme oldugu goriildii. Bunun yani sira tikanmaya sebep
olabilecek belirgin bir odak goriilmemekte, kalin bagirsak

anslar1 da normal goriiniimde izlenmekteydi (Sekil 2).

Hastada antikolinerjik kullanimina bagli paralitik ileus
tablosu dustintilerek 6n planda medikal takibi planlandi.
Akut bobrek yetmezligi de olan hastada nazogastrik de-
kompresyon saglanarak aldigi-cikardig: takibi yapildi.
Hastanin olanzapin tedavi dozu azaltildi. Uygun sekilde
hidrasyonu ve mobilizasyonu saglandi. Kolinerjik aktivi-
teyi artirmak i¢in 2 mg/giin neostigmin tedavisi baglandi.
Yapilan 3 giinliik medikal tedaviye ragmen kontrol grafile-
rinde seviyeleri belirginlesen, nazogastrik sondadan gelen

igerigin miktar1 artan, akut bobrek yetmezligi bulgular: ge-
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rilemeyen, distansiyona ikincil solunum sikintisi olusmaya
baslayan hastaya dekompresyonu saglamak amaci ile acil
sartlarda cerrahi miidahale planlandi. Ameliyat esnasinda
duodenumdan terminal ileuma kadar, proksimalde daha
belirgin olmak iizere tiim ince bagirsak anslarinin ileri
derecede dilate ve 6demli oldugu, peristaltik dalgalarin
azaldig1, kolonik anslarin ise normal gortiniimde oldugu
saptandi. Bunun diginda mekanik bir tikanikligi distin-
diirecek herhangi bir bulgu yoktu. Hastada dekompresyon
amagli ug ileostomi agildi. Ameliyat sonras1 dénemde ne-
ostigmin inflizyonuna devam edildi. Erken dénemde akut
bobrek yetmezligi tablosu diizeldi. ilesotomisi ¢aligir va-
ziyette olmasina ragmen distansiyonu ve seviyelenmeleri
ancak 10. giinde normale dénen hasta 12. giinde sorunsuz
sekilde taburcu edildi. Hastanin bagirsak aliskanliklar
normale geldikten sonra ileostomisinin kapatilmasi plan-

land1.

[\

Sekil 2. Bilgisayarli karin tomografisinde ince bagirsak-
larda dilatasyon, seviyelenme, bagirsak anslari arasinda
serbest s1v1 ve mezenterik yagl planlarda kirlenme goriin-

tisti.

TARTISMA
Kabizlik antipsikotik ilaglarin sik goriilen bir yan etkisi-
dir. Bazen tedavide gecikmeye bagl kabizliga ikincil ba-
girsak tikanikligy, iskemi ve perforasyon gibi yasami tehdit
eden durumlar ortaya ¢ikabilmektedir. Bununla beraber
Every-Palmer ve arkadaslarinin yaptig: bir ¢alismada kol-
zapinin sadece kalin bagirsak degil, gastrointestinal sis-

temin ¢ok farkls yerlerinde ciddi fonksiyon bozukluguna

sebep olabilecegi gosterilmistir.5 Paralitik ileus da antip-
sikotik ilaglarin nadir fakat yasami tehdit eden bir yan et-
kisidir. Psikotik hastalarda ileus gelisimi i¢in risk fakorle-
rinin incelendigi bir ¢caligmada ileri yas ve artan dozlarda
antipsikotik(6zellikle klozapin) kullaniminin éliimctil sey-
reden ileus gelisimi ile alakali oldugu gosterilmistir.® Bi-
zim ¢alismamizda da uzun zamandir olanzapin kullanim
hikayesi olan hastada gelisen paralitik ileus vakasi takdim

edilmistir.

Klozapin ve benzeri antipsikotik ilaglarla gelisen ileusun
bu ilaglarin antikolinerjik etkisinden kaynaklandig disti-
niilmektedir. {la¢ kullanimi ve ileus gelisimi doz ve zaman
bagimli oldugu distintilmektedir.”® Literatiirde antipsiko-
tik ilag iligkili paralitik ileus olgularinin tamamina yakin
klozapin kullanimu ile iligkilidir. Olanzapinin potent anti-
kolinerjik aktivitesine ragmen klozapinin aksine ileus ris-
kinde herhangi bir artisa sebep olmadig: bildirilmektedir.
Bu durumun olanzapinin antikolinerjik etkinliginin, klo-
zapinin ancak beste biri kadar olmasindan kaynaklandig1
distiniilmektedir’ Sundugumuz olguda ise literatiirdeki
bu bilgi ile celiskili olarak olanzapin kullanimina bagli cid-

di paralitik ileus tablosu gelismistir.

Psikotik hastalarda ileus gelisimini tetikleyecek baz1 risk
faktorleri de vardir. Yiiksek doz antipsikotik ve antikoli-
nerjik ila¢ kullanimi, normal insanlara gére daha sedanter
bir hayat siiriiyor olmalary, ileri yas, kadin cinsiyet bunlar
arasinda sayilmaktadir.* Bu hastalar normal bireylere gore
daha ge¢ bulgu vermekte ve hastaneye daha ge¢ bagvur-
maktadir. Bu durumun, mevcut psikiyatrik rahatsizlik ve
buna bagl kullanilan ilaglarin kiside agr1 esigini diisiirme-
si ile alakali oldugu diistiniilmektedir.' Bizim hastamiz da
sikayetlerinin 5. giiniinde, akut bobrek yetmezligi gelistik-
ten sonra, oldukea ge¢ sayilabilecek bir donemde bagvur-

mustur.

Antipsikotik ila¢ kullanan ya da kullanacak hastalarda
gastrointestinal sistemde meydana gelebilecek hipomoti-

liteye bagh paralitik ileus ve diger yan etkilerin 6nlenmesi
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ve tedavisinde bazi 6neriler bulunmaktadir. Eger hastada
daha 6nceden bilinen bir kabizlik hikayesi varsa ilag kul-
lanimina baglamadan 6nce bu durum miimkiinse tedavi
edilmeli. Hasta gelisebilecek riskler konusunda bilgilen-
dirilmeli, uygun diyet, yeterli siv1 alimi ve egzersiz konu-
sunda desteklenmelidir. Tlag baglandiktan sonra erken do-
nemde hastalarin bagirsak aligkanliklarindaki olusabilecek
degisimler gozlenmelidir. Kabizlik gelismis olan hastalarda
uygun dozda lavman kullanimi, kolinerjik bazi ajanlarin
kullanimi fayda saglayabilmektedir.” Hastada karin agrisi,
distansiyon ve kusmanin eglik ettigi ciddi gastrointestinal
motilite bozukluguna bagh bir durum gelisirse neostig-
min, fizostigmin gibi asetilkolin esteraz inhibitorlerinin
bagirsak motilitesini artirmak yolu ile etkinligi olmakta-
dir” Bunun yani sira kolonda feges birikimine bagli bir
ileus tablosu s6z konusu ise lavman ve gerekirse rektal di-
gital muayene ile katilagmis fecesin ¢ikarilmasi tedavi edici
olabilmektedir.” Her ne kadar antipsikotik iliskili paralitik
ileus vakalarinda 6n planda medikal takip daha uygun
bir yaklagim olsa da bagirsaklarda tedaviye yanitsiz ciddi
dilatasyon, iskemi ve perforasyon gibi durumlarda nadir
de olsa cerrahi miidahale gerekebilmektedir. Bizim hasta-
mizda da daha 6nceden ara ara olan ve lavman tedavisine
yanit veren kabizlik problemi olmustur. Son bagvurusunda
ise gelisen paralitik ileus medikal tedaviye yanit vermemis,
ciddi karn sisligine ikincil solunum sikintisi, bobrek yet-
mezligi ve bagirsaklarda dilatasyon tablosunun diizelme-
mesi tizerine cerrahi miidahale geregi ortaya ¢ikmistir.

Antipsikotik ila¢ kullanimina bagl paralitik ileusun te-
davisinde 6ncelikle medikal tedaviler 6nerilse de bazi du-
rumlarda zamanlamasi dogru yapilmis bir cerrahi miida-
hale gelisebilecek morbidite ve mortalitenin énlenmesinde

Onem arz etmektedir.

Cikar ¢akismasi beyani
Yazar bu yazinin hazirlanmasi ve yayinlanmasi agamasin-

da herhangi bir ¢ikar cakismasi olmadigini beyan etmistir.

Finansman

Yazar bu yazinin arastirma ve yazarlik siirecinde herhangi

bir finansal destek almadigini beyan etmistir.
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Abstract
Ascariasis is a common parasitic infection caused by ascaris lumbricoides infestation. Although it is mostly seen in the intestines, it may occasionally be seen in the
gallbladder. It generally presents with symptoms of right upper quadrant pain. Radiological imaging is very useful in diagnosis. Albendezol or mebendazole may be used in
treatment. The case is here presented of a 22-year old male patient radiologically diagnosed with gallbladder ascariasis. ( Sakarya Med J 2019, 9(1):175-179)

Key Words  gallbladder; ascariasis; ultrasonography; radiology

0z
Askariyazis, Ascaris lumbricoides enfestasyonu nedeniyle olusan ve sk goriilen bir parazit enfeksiyonudur. Cogunlukla bagirsaklarda goriilmekle birlikte nadiren de olsa safra kesesinde de
goriilebilir. Genelde sag iist kadran agrist ile semptom verir. Tanida radyolojik goriintiileme oldukga faydalidir. Tedavide albendezol veya mebendazol kullanilabilir. Bu ¢alismada 22 yasinda
bir erkek hasta sunularak safra kesesi askariyazisinin radyolojik bulgular: ézetlenmistir.
( Sakarya Tip Dergisi 2019, 9(1):175-179 )
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safra kesesi; askariyazis; ultrasonografi; radyoloji



Sakarya Med J 2019;9(1):175-179
TAYDAS et al. Gallbladder Ascariasis: A Case Report

INTRODUCTION
Ascaris lumbricoides as a member of the ascaridia group
is known to be the largest nematode in humans. Ascaria-
sis, which is a frequent parasitic infestation of the hepatic
and extrahepatic biliary tree, is more common in tropical
regions with poor hygiene conditions, but is also seen wor-
ldwide. It has been reported that 25% of the global popu-
lation is infected.! Ascaris eggs are usually transmitted to
children while they are playing with soil. In adults, trans-
mission may be through eating raw vegetables contamina-
ted with sewage water. They can remain intact in the soil
for up to ten years but die within minutes in boiling water.
Raw cucumber is the main transmission path of ascaris
eggs. In dry and windy weather, the eggs can be transferred

in the air in regions where they are endemic.?

These white-colored adult parasites live and reproduce in
the small intestine lumen, especially in the jejunum. Fe-
male parasites have the capacity to release more than 200
thousand eggs per day. Eggs that are ingested orally begin
to dissolve in the stomach and are released as larvae in the
duodenum. The larvae are 250 um in size in the intestine,
and penetrate into the liver through the portal system into
the liver, causing milimetric mucosal bleeding at the point
of penetration. The remaining larvae fail to fully penetrate
and cause an inflammatory response in the intestinal wall,
initiated by eosinophils and macrophages. The larvae rea-
ch the liver where they die and start a granulomatous reac-
tion in the liver. The presence of larvae in the bloodstream
causes peripheral eosinophilia. Some larvae reach the he-
art and lungs via the hepatic veins, while others reach the
lungs through the ductus thoracicus using intestinal lym-
phatics. The larvae in the lungs pass through the capillary
wall and into the alveolar space. The larvae in the bronchi-
al tree are now very large and are ingested from the larynx
and hypopharynx. Ascaris infestation into the gallbladder
is rare and occurs in only 2.1% of biliary ascariasis cases.
Gallbladder ascariasis is usually associated with an intense

intestinal parasitic load.?

Radiology has an important role in the diagnosis. Real-ti-
me examination of ultrasound (US) in particular can show
the movements of parasites. In addition, high-resolution
magnetic resonance imaging (MRI) can be used for diag-
nosis.4 The aim of this paper was to summarize the radi-
ological findings of ascariasis in a patient with ascaris in
the gallbladder.

CASE REPORT
A 22-year old male with no history of any chronic disease
was admitted to our hospital with progressive distension
and right upper quadrant pain ongoing for 3 weeks. There
was no history of fever, vomiting, nausea, abdominal tra-
uma, weight loss or jaundice, and there had been no si-
milar episode in the past. The family history showed no
gastrointestinal cancer. On physical examination, there
was mild tenderness over the right upper quadrant of the
abdomen and the body temperature and other vital signs
were normal. There was no abnormality in the complete
blood count. However, mild eosinophilia was noticed in
the peripheral blood smear. The serum CRP, sedimenta-
tion, ALT, AST, GGT and ALP values were within normal

limits.

The patient was referred to the Radiology Unit for further
evaluation. On US, an echogenic structure similar to a spi-
der’s web was observed in the gallbladder. Strip-like tubu-
lar structures with no acoustic shadowing were also obser-
ved in the gallbladder (Figure 1). During the examination,
these structures were seen to be mobile. The patient was
applied with MRI for further evaluation. On MRI, similar
to US, hypointense, linear strips were observed in the gal-
Ibladder (Figure 2). From these findings, the patient was
diagnosed with gallbladder ascariasis. The diagnosis was
confirmed by the presence of parasitic eggs in the stool

examination.

Albendazole treatment was started and a follow-up exa-
mination was made after 15 days. Eosinophilia was seen to

have returned to normal at that time and the US findings
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Figure 1: Ultrasonography (US) image showing structures
(arrows) with hypoechogenic central and hyperechogenic
edges with no acoustic shadow in the gallbladder suggesting
ascariasis

of the previous examinations were also lost.

DISCUSSION
The adult ascaris is usually found in the jejunum, but from
there it can move into the duodenum and pass into the bi-
liary area via the ampulla. In this way, ascaris coming from
the intestine into the biliary system brings with it the intes-
tinal flora and thus the appropriate factors for cholangitis
and cholecystitis are transferred to the biliary system. The
presence of ascaris in the biliary tree is manifested in va-
rious ways. The most common of these is colic-type right
upper quadrant pain. This pain may be accompanied by
fever, nausea and vomiting. This table is similar to chole-
cystitis and the examination shows tenderness in the right
upper quadrant. The current patient had similar compla-
ints and right upper quadrant sensitivity. The parasite can
cause biliary stasis by causing Oddi spasm with the chemi-
cals it secretes, or by a mechanical occlusive effect. Depen-
ding on this stasis, pyogenic cholangitis, cholecystitis and

pancreatitis may develop in the patient.’

The presence of ascaris in the biliary tract disrupts bile
flow and provides a suitable environment for gallstone for-
mation. The obstruction of the bile ducts continues as long

as the ascaris remains in the biliary tract.® The $3-glucuro-

Figure 2: T2-weighted axial magnetic resonance image show-
ing a linear, hypointense band in the gallbladder (arrows).

nidase enzyme produced by ascaris converts soluble bili-
rubin into insoluble free bilirubin through hydrolysis. This
also precipitates as calcium bilirubinate. In this way, intra
and extrahepatic stone formation begins. The death or loss
of integrity of ascaris in the biliary canal causes a fibro-
matous reaction with exudation and sudden eosinophil
increase, and destruction of the ductal mucosa. A fibrous
tissue reaction of plasma cells and other inflammatory
cells occurs, resulting in the development of calcification
focus and stricture around the broken ascaris and ascaris
eggs. Cholangitis may also occur with an infection added

to this formation.®

The first step in diagnosis is suspicion of biliary ascaria-
sis in patients living in endemic regions who present with
biliary symptoms. The presence of ascaris eggs in the bile
sample is a definitive diagnosis. However, because this is
not possible in many patients, radiological imaging met-
hods are very useful in diagnosis. As one of the commonly
used radiological imaging techniques, US has the advanta-
ges of being non-invasive, easy to implement and it allows
real-time examination. The anatomic position, mobility
and number of ascari can be determined with US. In addi-
tion, the status of the intra and extra-hepatic biliary tract

can be evaluated. On US, when ascaris is viewed along its
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long axis, it appears hypoechoic in the midline, hypere-
chogenic at the edges, and as a linear strip with no acoustic
shadow. 7 If displayed transversely in dilated biliary tracts,
it creates a bulls-eye appearance. There are many findings
identified with US for ascaris. The non-shadowing echoge-
nic strip and anechoic tube appearance are important di-
agnostic indicators. In the current patient, there were li-
near structures in the gallbladder that were observed to
be mobile during the examination. Other characteristic
US findings are spaghetti-like, impacted worm sign, and
a double-tube image.®* When present in an intense form in
the biliary tract, it may give an amorphous, hyperechoge-
nic pseudodotumor image.” On computed tomography
(CT), it is not usually possible to see the parasite on a sing-
le slice. Small parts may appear on multiple slices, and the
bulls-eye appearance can also be seen on CT. An advanta-
ge of CT over US is that good evaluation can be made of
hepatic parenchyma, such as bile ducts. Therefore, CT is
useful in diagnosing complications rather than ascariasis.*
Magnetic resonance imaging (MRI) and magnetic reso-
nance cholangiopancreatography (MRCP) can be used as
an alternative in the diagnosis of biliary ascariasis. MRI
has become the gold standard for biliary system imaging,
especially because it is non-invasive and allows for 3D
imaging. Ascaris is typically seen as a linear filling defect
on MRCP. MRI images of the current patient showed a li-
near filling defect in the gallbladder. The double-tube and
eyeglass sign similar to the findings described in US and

CT examinations can also be observed on MRI.*”

Primary treatment of biliary ascariasis is a conservative
approach. With the oral administration of anti-helmin-
tics, ascaris should be excreted. Biliary ascariasis usually
responds well to conservative treatment. The most com-
monly used anti-helmintic agents are albendazole and me-
beandazole from the benzimidazole group. If there is no
improvement in the patient’s clinical findings after medical
treatment, or if it appears that the ascaris observed on US
in the biliary canal is still immobilized (for approximately

10 days) then the ascaris should be removed with endos-

copic retrograde cholangiopancreatography (ERCP).10 In
the current patient, the symptoms disappeared after treat-
ment with albendazole, and there was no further evidence
on US suggesting ascaris. Therefore, ERCP was not per-

formed.

In conclusion, although gallbladder ascariasis is a rare di-
sease, it should be kept in mind in patients with biliary
symptoms and the importance of radiology in its diagnosis

should not be overlooked.
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Son Donem Bobrek Yetmezliginde Voliim Yiikii
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Mehmet Nur Kaya', Omer Toprak?, Ugur Ergiin'

! University of Balikesir School of Medicine, Internal Medicine, Balikesir, Turkey
? University of Balikesir School of Medicine, Nephrology, Balikesir, Turkey

Yazigma Adresi / Correspondence:

Mehmet Nur Kaya

University of Balikesir School of Medicine, Internal Medicine, Balikesir, Turkey
T: 490 532226 53 64  E-mail: mehmetnurkaya@yahoo.com

Gelig Tarihi / Received : 31.05.2018  Kabul Tarihi / Accepted : 11.01.2019

0z
Kronik bobrek yetmezligi, morbidite ve mortalitenin 6nemli nedenlerinden biridir ve tedavisinde hemodiyaliz 6nemli bir yer tutmaktadir. Kronik bobrek yetmezligi olan
hastalarda idrar gikiginin yeterince olmamasi nedeniyle, viicuttaki fazla voliim yiikii 6ncelikle ditiretik grubu ilaglar olmak tizere medikal tedavi ile saglanmaktadir. Medikal
tedavi ile idrar ¢ikiginda artig saglanamadiginda ise hemodiyaliz yéntemi kullanilmaktadir. Burada kronik bobrek yetmezligi tanisi konulan ve ditiretik tedavisi alan ayrica
bir aydir hemodiyalize girmekte olan bir olguyu sunmak istedik. Hasta yedi giin boyunca nefroloji boliimiinde hemodiyalize alinmadan takip edildi. Klinik durum ve
laboratuvar sonuglarinda. ( Sakarya Tip Dergisi 2019, 9(1):169-174)
Anahtar  Kronik bobrek yetmezligi; hemodiyaliz; aniiri
kelimeler
Abstract

Chronic renal failure is one of the major causes of morbidity and mortality and hemodialysis plays an important role in the treatment. Urine output is decreased in patients with chronic renal
failure. Thus, excessive fluid load in the body is primarily provided by medical treatment, including drugs in the diuretic group. If there is no increase in urine output with medical treatment,
hemodialysis method is used. We present a case of chronic renal failure who received regular hemodialysis and diuretic therapy for one month. The diuretic treatment of the patient who was
not currently discharged was terminated and followed without hemodialysis. The patient was followed up for seven days in the nephrology department without hemodialysis treatment. An
increase in urine output was observed in the patient with improvement in clinical state and laboratory results. The patient was followed up without hemodialysis.

( Sakarya Med ] 2019, 9(1):169-174 )

Key words  Chronic kidney failure; hemodialysis; anuria
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GIRiS

Kronik bobrek yetmezligi, morbidite ve mortalitenin
onemli nedenlerinden biridir. Hemodiyaliz uygulamast ile
bu hastalarda yasam kalitesinin ve stiresinin arttirilmasi
amaglanmaktadir.! Kronik bobrek yetmezligi sonucu vu-
cudumuzda metabolik bozukluklar meydana gelmekte ve
béoylece toksik tiriinler artmaktadir boyle hastalarin yasam
stiresi i¢inde diyaliz 6nemli bir yer tutmaktadir. Diyaliz
yontemleri arasinda hemodiyalizin en fazla kullanilan
yontem oldugu bilinmektedir.? Diizenli hemodiyaliz teda-
visi ile hastalarin iki diyaliz seans1 arasinda aldiklar1 siv1
ultrafiltrasyon ile atilmakta® ve bu sekilde fazla siv1 vucut-
tan uzaklastirilarak hastanin kuru agirligi ya da hedef agir-
ig1 korunmaktadir. Ctinkii hemodiyaliz hastalarinda sivi
kontrolit 6nemli bir problemdir.* Burada kronik bobrek
yetmezligi tanis1 konulan ve ditiretik tedavisi alan ayrica
bir aydir hemodiyalize girmekte olan bir olguyu sunmak
istedik.

OLGU SUNUMU
45 yasinda evli erkek hasta son bir aydir haftada iki giin ve
dort saat siireyle hemodiyalize girmektedir. Ozgecmiginde
bir y1l 6nce miyokard infarktiisii nedeniyle perkiitan balon
koroner anjioplasti islemi gegiren hastanin ayni zaman-
da esansiyel primer hipertansiyon tanist bulunmaktadir.
Hastanin rutin kontrollerinde yapilan tetkiklerinde bob-
rek fonksiyon testleri yiiksek saptanmis ve kronik bobrek
yetmezligi tanisi almistir. Klinigimize bagvurdugu esnada
furosemid 240 mg tablet kullanan hastanin giinliik idrar
cikis1 90-100 ml arasinda idi. Hastanin bilinen baska bir ek
hastalig1 yoktu. Hastanin kilosu 75 kg, beden kitle indeksi
28,3 kg/m2, nabz1 70 atim/dk ve tansiyon arteryel 110/70
mmHg 6l¢iilmiis olup mobil hastanin sistemik muayenesi
normaldi. Ayni zamanda hastanin sigara ve alkol kullani-

mi1 bulunmamaktaydi.

Herhangi bir voliim yiikii bulgusu olmayan hastada furo-
semid tedavisi kesildi, uygun diyet ve medikal tedavi ile
alt1 giin boyunca klinikte takip edildi. Takiplerde hastanin

laboratuvar sonuglarinda iyilesme gozlendi (Tablo 1). Has-

tanin glomeriiler filtrasyon hizi 10.17 ml/dk, serum albii-
min diizeyi 4gr/dl ve spot idrarda protein/kreatinin orani
973.6 mg olarak saptandi. Hastanin arteriyel kan gazinda
ph:7.33 ve bikarbonat 20.0 mEq/L idi.

Hastanin akciger direkt grafisinde kostofrenik siniisler
aciktr ve herhangi bir yiiklenme bulgusu saptanmadi. Has-
tanin tiim batin ultrasonografisinde sag bobrek: 85x38x37
mm, sol bobrek: 85x37x35 mm olup parankim kalinlig
(9/10 mm) ve ekosu grade 2 ile uyumlu olup bébrek kon-
turlar1 diizenli idi (Resim 1 ve 2). Hastanin kronik bobrek
yetmezligi ile uyumlu bobrek boyutlarinin atrofik olmasi
sebebiyle etiyoloji agisindan bébrek biyopsisi yapilmadi.
Yapilan bobrek doppler ultrasonografisinde her iki tarafta
vaskiiler yatakta normalin st sinirinda hafif direng arti-
s1 saptand1 (RI: 0.69-0.72) ancak renal arter stenoz lehine

bulgu saptanmadi.

Resim 1. Sag bébrek boyutu 85x38x37 mm ultrasonografi

gortintiist

Resim 2. Sol bobrek boyutu 85x37x35 mm ultrasonografi

gortintiist
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Tablo 1. Hastaya ait laboratuvar sonuglar1

TARIH IDRAR | Ure | Cr | Ca | P | Na | K | Hgb | WBC|CRP | TS | Ferritin | PTH | UA | Agirhk
(Kg)

02/01/2018 -1350 [ 152 | 6.1 | 8.8 | 6.4 | 139 | 45 | 12.1 6.6 | 17.4 | 14.6 46.3 464 | 7.7 77.8
03/01/2018 -1950 | 136 | 53 | 79 | 6.0 | 143 | 3.9 | 10.2 | 4.9 77.8
04/01/2018 -2750 | 139 | 49 | 79 | 54 | 138 | 39 | 10.1 | 44 77.3
05/01/2018 -2250 | 126 | 5.1 | 81 | 5.1 | 136 | 4.3 | 10.1 4.2 10.0 77.4
06/01/2018 -2250 | 112 | 5.0 | 81 | 4.8 | 139 | 43 | 10.5 5.3 9.5 77.4
07/01/2018 -2100 | 99 | 53 | 82 | 33 | 135 | 4.1 | 9.3 3.5 77.1
Cr: Kreatinin, Ca: Kalsiyum, P: Fosfor, Na: Sodyum, K: Potasyum, Hgb: Hemoglobin, WBC: Lokosit, CRP: C reaktif protein,
TS: Transferrin saturasyonu, PTH: Parathormon, UA: Urik asit, Kg: Kilogram

TARTISMA
Kronik bobrek yetmezliginde voliim yiikiine bagh ola-
rak kullanilan diiiretiklerin renal eliminasyonu ve renal
toksisiteleri degisebilmektedir. Diiiretiklerin glomeriiler
filtrasyon hizini azaltmasi ve artmis olan tiremik organik
asitlerin tiibiiler sekresyon i¢in yarismasi nedeniyle, diti-
retik etkiyi gosterecekleri renal tiibiile ulagmalar1 zorlas-
maktadir. Ditiretik etkiye kars: direng gelisimi olmaktadir.®
Renal hipoperfiizyonun oldugu durumlarda, diger nefro-
toksik ilaglarla birlikte kullaniminda nefrotoksisite riski
nedeniyle dikkat etmek gerekir. Ayrica bazi ilaglar nefro-
toksik etkiye sahip olup ozellikle riskli hastalarda bobrek
fonksiyonlarinda bozulmaya yol agabilmektedir. Rezidi
renal fonksiyonun korunabilmesi igin diyaliz hastalarinda
da nefrotoksik ila¢ kullanimindan kaginilmas: gerekmek-

tedir.®

Nefroloji poliklinigimize bagvuran hastamiz yaklagik bir
aydir diizenli olarak hemodiyalize girmekte ve bununla
birlikte furosemid tedavisi de almaktadir. Hastanin rutin
hemodiyaliz programlarinda ¢ok sik hipotansiyon ataklar:
ile bacaklarda siddetli kramp olmasinin yaninda rutin se-
anslarin giinliik yasam kalitesini bozmus olmasi nedeniyle
hemodiyalizden ¢ikmak istedigini belirtmistir. Hastanin
fizik muayenesinde voliim ytikiine isaret eden herhangi bir
patoloji saptanmadi. Aniirik olan hastamizda nefrotoksik
etkiye sahip olan ve glomeriiler filtrasyon hizini diisiiren

furosemid tedavisi azaltilarak tedaviden cikarildi. Hasta-

muzin giinliik hidrasyon miktar1 1000-1500 cc arasinda
tutulmus olup idrar miktarinda artig saptandi. Yatis sira-
sinda nefrotoksik ajanlardan uzak tutulan ve rezidiiel renal
fonskiyonlar1 korunan hastanin, takiplerde laboratuvar so-
nuglarinda diizelme olmasi sebebiyle hasta taburcu edildi.
Bir ay sonra kontrole gelen hastanin fizik muayenesinde
ek patolojik bulgu saptanmamis olup laboratuvar sonugla-
rinda tire: 143 mg/dL, kreatinin: 5,2 mg/dL, ve glomertiler
filtrasyon hiz1 12,3 mL/dk gértilmiistiir. Bu sonuglara gére

hasta hemodiyaliz programina alinmadan takip edildi.

Son doénem bobrek yetmezligi nedeniyle uygulanan di-
yaliz tedavileri bazi ilaglarin viicuttan uzaklastirilmasina,
dolayisiyla doz diizenlemesi gerekliligine yol agabilmek-
tedir. Ditiretik grubu ilaglarin doz hatalar1 kronik bobrek
yetmezligi ve hemodiyalize giren hastalarda 6nemli ilag
iligkili problemlerin baginda gelmektedir.” Kronik bobrek
yetmezliginde uygun ilag ve doz se¢imi, istenmeyen ilag
etkilerinden kaginmak ve optimal tedaviyi saglamak aci-

sindan son derece onemlidir.

Hastalar ekstrarenal organ fonksiyonlar: i¢in kardiyak ya
da bagka bir patolojisi agisindan sorgulanmalidir. Ozellikle
kullanilan ditiretiklerin hemodiyaliz hastalarinda doz ve
kullanim agisindan renal fonksiyon {izerine etkilerine gore
regiile edilmelidir. Hastalarin giinliik siv1 alimlar1 mevcut
klinik durumlarina gére ayarlanmalidir. Bu olgu ile her

hastanin kendi igerisinde siv1 ytikii agisindan uygun bir se-

171




Sakarya Tip Dergisi 2019;9(1):169-174
KAYA ve Ark. Son Dénem Bébrek Yetmezliginde Voliim Yiikii Ve Diiiretik Kullanimi

kilde degerlendirilmesi ve voliim yiikii ile ditiretik kullani-
mu arasindaki hassas dengenin iyi ayarlanmasi gerektigini

diisiinmekteyiz.
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CA19-9 6zellikle safra kanali ve pankreas kanserlerinde yiiksek olarak saptanan bir tiimér belirtecidir. Bu durumlara ek olarak kolon, mide, over, karaciger ve 6zafagus
kanserleri gibi diger malign durumlarda da yiiksek seviyelerde saptanir.CA19-9 pankreas kanseri tanisiyla takip edilen hastalarin yamt degerlendirmesinde ve niiksiin
belirlenmesinde kullanilir. Ayrica pankreas kanserinin ayirici tanisinda da yol gosterici olabilir.1-3 CA19-9 seviyesinin yiiksek olarak saptanabildigi benign durumlar
arasinda safra yolu obstriiksiyonu, kolanjit, inflamatuar barsak hastaligi, akut veya kronik pankreatit, karaciger sirozu, kistik fibrozis, tiroid hastaliklar1 ve periton
irritasyonu bulunur.4 Literatiirde CA19-9 yiiksekligi ile seyreden endometriozis olgular1 bildirilmistir, ancak bu olgularda CA19-9 seviyesi iimli yiiksektir ve CA125
yiiksekligi eslik etmektedir. Bu yazida yiiksek CA19-9 seviyelerinin CA125 seviyeleri ile uyumsuzluk gosterdigi endometriozis tanili olgumuzu sunmaktayiz.

( Sakarya Tip Dergisi 2019, 9(1):180-184)

CA 19-9; CA 125; Endometriozis

Oz
Anahtar
kelimeler
Abstract

Key words

CA19-9 is a tumor marker that is found to be high in the bile duct and pancreatic cancers. In addition to these conditions, colon, stomach, ovary, liver and other malignant conditions such as
esophagus cancers are also detected in high levels. CA19-9 is used in the evaluation of patients followed with diagnosis of pancreatic cancer and determination of recurrence.1-3 It may also be
a guide in the differential diagnosis of pancreatic cancer. Benign conditions with high CA19-9 levels may include biliary obstruction, cholangitis, inflammatory bowel disease, acute or chronic
pancreatitis, liver cirrhosis, cystic fibrosis, thyroid diseases, and peritoneal irritation.4 In the literature, endometriosis cases with elevated levels of CA19-9 have been reported, but CA19-9 level
is moderately high and CA125 is accompanied by elevation. In this paper, we report a case of endometriosis in which high levels of CA19-9 are incompatible with CA125 levels.In this article,
we present our case who was diagnosed with endometriosis with high CA19-9 level. ( Sakarya Med J 2019, 9(1):180-184 )

Keywords: CA 19-9; CA 125; Endometriosis
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GIRiS
Karbonhidrat Antijen 19-9 (CA19-9) glikosfingolipid ya-
pida bir antijendir. Basta normal pankreas ve biliyer sistem
hiicreleri olmak tizere gesitli dokular tarafindan salgilanir.
[lk olarak insan kolon kanseri hiicre kiiltiiriinde monok-
lonal antikor yontemiyle tanimlanmistir. Daha sonralar1
CA19-9 diizeylerinin pankreas, kolon, over, akciger ve ka-
raciger malignitelerinin yani sira siroz, hepatit, kolesistit
gibi hepatobiliyer sistemin benign hastaliklarinda, renal
yetmezlik, plevral efiizyon, pndmoni ve milier tiiberkiiloz
gibi benign durumlarda da yiikselebilecegi gosterilmistir.
Niifusun %5’inde viicudun CA19-9 tiretmedigi bilinmek-
tedir. Saglikli bireylerde de yiiksek seviyeler goriilebilmek-
tedir.® Bu timor belirtecinin pankreas kanseri icin “cut-
off 7 degeri 37 U/mL olarak alindiginda duyarlilig1 %80,
ozgullagi %90 ve biliyer sistem kanserleri i¢in duyarlilig
%60-70 olarak bildirilmistir. Ust sinir K1000 U/mL ola-
rak alindiginda ise pankreas kanseri i¢in 6zgulliginiin

9%100’lere yaklastig1 goriilmiistiir.®

OLGU SUNUMU
23 yaginda kadin hasta; Nisan 2018de alt batinda baglayip
suprapubik bélgeye yayilan, ani ve siddetli agr1 sikéyetiyle
acil servise bagvurdu. Anamnezinde bulanti, kusma, ishal
yoktu; menstriiasyon kanamasi 3 giin sonra idi. Yapilan fi-
zik muayenesinde genel durumu iyi, vital bulgulari normal
sinirlarda, hepatosplenomegali yok, batinda asit yok, bila-
teral kostovertebral ag1 hassasiyeti yok, batin alt kadran-
larda palpasyonla hassasiyet mevcuttu, defans ve rebound
yoktu. Cekilen ayakta direkt batin grafisinde yaygin gaz
saptand1. Ancak siddetli agriya sebep olmayacagi disii-
niilerek alt batin bilgisayarli tomografisi ¢ekildi. BT'de
sol overde 4-5 cm ¢apinda over kisti saptandi. Uygulanan
analjezik tedavi ile agris1 azalan hasta jinekoloji kontrolii

oOnerisiyle acil servisten taburcu edildi.

Agris1 devam eden hasta bir giin sonra jinekoloji kontro-
line geldi. Yapilan fizik muayenesinde sol alt kadranda
defans ve rebound tespit edildi. Transvaginal ultrasonog-

rafide uterus dogal, sag over dogal, sol overde 5,3*3,5 cm

hemorajik kist ve douglasta minimal siv1 saptandi. Yatisi
yapilan hastanin oral alimi kesilerek takibe alindi. Erte-
si glin yapilan fizik muayenede akut agrinin kayboldugu
goriilen hastada riiptiir olmadig: diisiiniildii ve timor be-
lirtegleri istendi. CA19-9 diizeyi 1237,5 ng/ml olarak sap-
tands, yapilan fizik muayenesi normal sinirlarda olan, vital
bulgulari stabil olan ve agris1 olmayan hasta 1 hafta sonra

poliklinik kontroliine gelmek tizere taburcu edildi.

1 hafta sonra kadin hastaliklar1 poliklinigine bagvuran
hastadan tekrar timor belirtecleri istendi. Yapilan fizik
muayene ve ultrasonografi sonucu sol overde daha 6nce
saptanan kistin endometrioma oldugu saptandi (Resim 1).
Bu dénemde bakilan CA19-9 diizeyi 1429 ng/ml saptanan
hastaya ileri tetkik yaptirmak iizere Gastroenteroloji ve
Tibbi Onkoloji poliklinik kontroli 6nerildi.

13cm

40fps

o Fr581

Resim 1: Trans vaginal ultrasonografi (TVUSG): Sol Over-

de 5,3*3,5 cm boyutunda endometrioma

Gastroenteroloji konsiiltasyonu sonucu hastaya devam
eden CA19-9 yiiksekligi nedeniyle pankreas, safra yollar:
ve kolonu daha iyi degerlendirmek amaciyla Trifazik Bilgi-
sayarl1 Batin Tomografisi ve endoskopik inceleme 6nerildi.
Cekilen Trifazik batin BT'de ve yapilan alt ve st gastroin-
testinal sistem endoskopilerinde endometrioma ve myo-

ma uteri diginda patoloji saptanmadi (Resim 2).

Tibbi onkoloji konsiiltasyonu sonucu CEA, CA125 ve
CA19-9 seviyelerinin birbiriyle uyumsuz oldugu ifade

edildi. Sikédyeti olmayan hastanin 1 ay sonra timor belir-
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teglerini tekrarlamasi istendi. CA19-9 yiiksekligi devam

ettigi taktirde pozitron emisyon tomografisi ve likit biyop-

si seceneklerinin degerlendirilebilecegi belirtildi.

Resim 2: Alt Abdomen Trifazik Bilgisayarli Tomografi: Sol

Overde 65,9*46,4 cm boyutunda endometrioma

24/04/2018 ve 25/05/2018 tarihlerinde tekrarlanan CA19-
9 seviyelerinin giderek diistiigli saptanan hastaya onkolo-
jik agidan ileri tetkik 6nerilmedi, ancak jinekoloji kontrolii
onerildi. Asagidaki tabloda hastanin tiimor belirtegleri
ozetlenmistir (Tablo 1). Yapilan TVUSG ve muayene son-
rast sol overde 5,6*3,8 mm endometrioma, rekto-vaginal
derin endometriozis ve uterusta iki adet milimetrik intra-
mural myom tespit edildi. Hastanin CA19-9 yiiksekliginin
endometriozise bagli oldugu distiiniildii. Oral kontraseptif
tedavi baslanan hastaya diizenli karaciger fonksiyon testle-

ri yaptirmasi ve jinekoloji takibi onerildi.

TARTISMA
CA19-9 basta titkriik bezleri, biliyer epitel, pankreatik
duktal epitel ve metaplastik mezotelyal epitel gibi glandi-

ler epitel hiicrelerinde bulunan bir glikoproteindir. Pank-
reas adenokarsinomu i¢in 6nemli bir gosterge olan CA19-
9, pankreasin hem normal hem de tiimor igeren epitel
hiicrelerinden kaynaklanabilir. Pankreas kanseri ile karisa-
cak hastaliklarin ayirici tanisi ve yine pankreas kanserinde
tedaviye cevap ve niiksiin degerlendirilmesinde kullanilir.
Pankreas kanserleri diginda, safra kanali, kolon, mide,
over, hepatoselliller ve 6zafagus kanserleri gibi malign
durumlarda da yiiksek seviyelerde goriilebilen bir tiimor

belirtecidir.

Cok yiiksek CA19-9 (K1.000 U/ml) seviyeleri pankreas
kanseri olgularinda ¢ogu zaman rezeksiyon sans1 olmayan
ileri timori isaret eder. Postoperatif CA19-9 seviyesinde

diisiis olmasi ise iyi sag kalim ile koreledir.

Literatiirde CA19-9 yiiksekligi ile seyreden pankreas kan-
seri disinda gesitli olgu sunumlar1 bulunmaktadir. Hiise-
yin Demirsoy ve arkadaglar1 CA19-9 yiiksekligine sebep
olan dalak kisti olgusu sunmustur. Bu olguda sag hipo-
kondriumda agr1 nedeniyle tetkik edilen hastanin yiiksek
CA19-9 seviyesi ile birlikte ¢ekilen Manyetik Rezonans ba-
tin goriintiilemesinde dalak kisti saptamislardir. Hastanin
CA19-9 yiiksekliginin daha 6nceden bilinen dalak kistinin

biiylimesine bagli oldugunu bildirmislerdir.?

M. Sait Dag ve arkadaslar1 karin agris, ates ve sarilik sika-
yetleri ile bagvuran hastanin fizik muayenesinde epigastrik
ve sag hipokondriak bolgede agr1 ve hassasiyet saptamis-
lardir. Bu hastada 16kositoz, kolestaz enzimlerinde yiiksek-
lik ile beraber CA19-9 yiiksekligi saptamislardir. Hastaya

yapilan hepatobiliyer ultrasonografi sonucu safra kesesi ve

Tablo 1: Gastrointestinal patolojisi olmayan endometriozis tanili hastanin takiplerdeki tiimor belirtegleri

TUMOR BELIRTECI 02.04.2018 09.04.2018 24.04.2018 25.05.2018 REFERANS ARALIGI
CEA  (ng/mL) 0,53 0,80 - 0,54 Slgsi(r;rlf:zet ;g,s
CA 199 (ng/mL) 1237,5 1429,26 357,18 264,03 --<37
CA-125 (ng/mL) 89,7 34,2 14,9 15,1 --<30,2

CA 153 (ng/mL) 19,9 - 27,2 . S<324
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koledokta taslar, koledok ve intrahepatik safra yollarinda
dilatasyon izlemigler. ERCP uyguladiklari hastada CA19-9
seviyelerinin 10 giin ierisinde normal seviyelere diistiigii-

ni bildirmisler.”

Literatiirde CA19-9 ve CA 125 yiiksekligi ile seyreden en-
dometrioma olgulari ile ilgili yayinlar mevcuttur. Bu ya-
yimnlarda CA19-9 ytiksekligi ile endometriozisin tanisinda
faydali bir belirte¢ oldugu ve endometriozisin ciddiyeti ile
CA19-9 dizeylerinin korele seyrettigi bildirilmistir. Ancak
bu yayinlara bakildiginda CA19-9 ve CA125 yiiksekliginin
benzer diizeylerde oldugu goriilmektedir."*° Kurdoglu ve
ark. yaptiklar: retrospektif ¢alismada endometriozisli ol-
gularda tiim evrelerde CA19-9 seviyelerinin yiiksek oldu-
gunu saptamislardir. Ancak aragtirmacilar CA125 seviye-
lerinin Evre IV endometrioziste yiiksek olmasina ragmen
Evre I endometrioziste normal saptadiklarini bildirmis-
lerdir. Caliymanin sonunda her iki tiimér belirtecinin de
sadece ciddi hastalikta (Evre III ve IV) prediktif degeri
oldugunu savunmuglardir.’® Bizim olgumuzda ise CA 125
degerindeki hafif-1liml yiikseklige ragmen CA19-9 dege-
rinde belirgin yiikseklik s6z konusu idi. Ayrica bu ¢aligma-
larda bildirilen CA19-9 seviyeleri normal degerden ytiksek
olmasina ragmen bizim hastamizdaki gibi agir1 yiiksek se-

viyelerde degildi.

Hastamizin takiplerinde endometriozis tedavisi amach
Dienogest 2 mg/giin tedavisi baglanmasi ile birlikte CA19-
9 ve CA125 diizeyleri normal sinirlara diisti. Literatiirde
Danazol ve LHRH agonistleri ile tedaviden sonra CA125
diizeylerinin distigii ve rekiirrens durumunda tekrar
yiikseldigi ile ilgili yaymnlar' bulunmasina ragmen tedavi
ve CA19-9 diizeyleri arasindaki iliski ile ilgili yayin bu-
lunmamaktadir. Bizim olgumuzda da tedavi ile endomet-
riotrik depozitlerin inaktive oldugu ve buna bagl olarak

CA19-9 diizeylerinin azaldig1 diigiinilmistir.

Bizim olgumuzda batin ultrasonografisi ve bilgisayarl to-
mografi gorlintilemeleri sonucu gastrointestinal sistem

organlarinda patoloji olmadig1 goriildii. Hastanin yapilan

jinekolojik muayene ve incelemeleri sonucu endometrio-
ma ve endometriozis tespit edildi. Mevcut CA19-9 yiik-
sekligi bu sebebe bagli oldugu diistiniildii. Ayrica hastanin
diger tiimor belirtegleri ile birlikte degerlendirildiginde
uyumsuz CA19-9 yiiksekligi mevcuttu.

Timor belirteglerinin sadece malign hastaliklarda yiiksel-
meyebilecegi, bir cok benign durumda da yiikselebilecegi
akilda tutulmalidir. Malignite tanisi olan hastalarda tedavi
yanitinin ve niikslerin degerlendirilmesinde fayda olmakla
birlikte tan1 konmamus hastalarda tanisal roliiniin olabile-

cegi akilda tutulmalidir.
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Oz

Makrofaj Aktivasyon Sendromu (MAS), gesitli romatizmal hastaliklarin ciddi, hayat: tehdit eden bir komplikasyonu olarak ortaya ¢ikabilmektedir. Sistemik jiivenil idiyo-
patik artrit ve Eriskin Still hastaliginda daha sik olarak goriilmektedir. Burada nadir goriilen bir hastalik olan Eriskin Still hastaligina eslik eden ve immunsiipresif tedaviyle
remisyona giren, hayat: tehdit eden bir MAS olgusu sunulacaktir. ( Sakarya Tip Dergisi 2019, 9(1):185-189)

Anahtar  Eriskin Still Hastaligi; Makrofaj Aktivasyon Sendromu
kelimeler

Abstract

Macrophage Activation Syndrome (MAS) may occur as a serious, life-threatening complication of various rheumatic diseases. It can be seen more often with systemic juvenile idiopathic
arthritis and Adult Still’s disease. Here, we present a case of MAS which is life-threatening, entered into remission with i (ppressive treatment and accompanied with Adult Still’s disease
that is a rare disease. ( Sakarya Med ] 2019, 9(1):185-189 )

Key words  Adult Still’s disease; Macrophage Activation Syndrome
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GIRiS
Makrofaj Aktivasyon Sendromu (MAS), cesitli romatiz-
mal hastaliklarin ciddi, hayat: tehdit eden bir komplikas-
yonu olarak ortaya ¢tkmaktadir.! Jivenil idyopatik artrit ve
eriskin basglangich Still hastaliginda daha siktir.! Birincil,
enfeksiyon ile iligkili, malignite iligkili veya otoimmiin
olabilir.! Burada yaygin ates, viicut agrisi, bogaz agrist si-
kayetleriyle poliklinige bagvurmus, ileri inceleme sonrasi
Eriskin Still hastaligi ve bunun komplikasyonu olarak ge-
lismis MAS tanisi alan 17 yasindaki erkek hastanin klinik,
laboratuvar ozellikleri, hastalik seyri ve uygulanan tedavisi
tizerinde durulacaktir. Erigkin Still hastalig: ile etkilenen-
lerde MAS olusumu sag kalimi 6nemli diizeyde azaltmak-
tadir.? Tan1 aninda yiiksek serum ferritin diizeyleri ve erit-
rosit sedimentasyon hiz1 diizeyleri Still hastaliginda MAS
komplikasyonu gelistirme agisindan anlamlidir.? Bu olgu
sunumuyla nadir goriilen bir hastalik olan Erigkin Still
hastalig1 ve hayat1 tehdit eden komplikasyonu MAS’a dik-

kat cekmek amaclanmustir.

OLGU SUNUMU
On yedi yasinda erkek hastanin ti¢ hafta 6nce yaygin viicut
agrisi, halsizlik, yliriiyememe, bogaz agrisi, ates, oksiiriik,
kilo kaybr sikayetleri baglamis. Analjezik, miyorelaksan ve
oral gargara verilen ancak sikayetlerinde gerileme olma-
yan hasta ¢cocuk hastaliklar1 servisine yatirilmig. Ozellikle
sabah ve aksam saatlerinde 39°C ye ulasan ates ve gov-
dede atesle birlikte ortaya ¢ikan ve ates sonrast kaybolan
makiiler purpurik doékiintii izlenmis (Resim A). Bogaz
agris1 olan hastada orofarenks hiperemisi disinda ek pa-
toloji saptanmamis. Enfeksiyon dislanamadig i¢in hastaya
ampirik olarak seftriakson 2x1,5 gr, takibinde sefotaksim
3x2 gr ve vankomisin 2x1 gr 6 giin boyunca uygulanmus.
Ayni zamanda hasta hematolojik maligniteler agisindan
degerlendirilmis. Sefotaksim ve vankomisin sonrasinda
meropenem 3x1 gr baslanan hastada her giin 39°C ye va-
ran, antibiyoterapilere yanit vermeyen ates (sabah ve ak-
sam saatlerinde), eritrosit sedimentasyon hizi (ESH) ve
C-reaktif protein (CRP) yiiksekligi, atese eslik eden cilt

dokiintiileri olmasi, alinan kiiltiirlerde herhangi bir tre-

me olmamasi, yapilan incelemelerde enfeksiyon odaginin
bulunamamasi tizerine enfeksiyon hastaliklar: bolumiy-
le gortsilmiss. Enfeksiyon hastaliklar: tarafindan Eris-
kin Still hastalig1 olabilecegi diistiniilen hasta tarafimiza
gonderildi. Hastanin tetkikleri incelendiginde ilk basvu-
rusunda 16kosit say1s1=23,900/uL, hemoglobin=13 gr/dL,
trombosit=217000/pL, notrofil=21100/ pL, kreatinin=0,89
mg/dL, Glomeriiler Filtrasyon Hizi (GFR):87.3 ml/dk,
Alanin Aminotransferaz(ALT):45 IU, Aspartat Aminot-
ransferaz(AST):39 IU, ESH:98 mm/saat, CRP:230 mg/L
Prokalsitonin(Pct)=34,09 ng/ml, ferritin>2000ng/mL (di-
lie edildikten sonraki ferritin degeri=166956,95ng/mL),
Trigliserit(TG):231 mg/dL olarak saptandi. Tim batin
bilgisayarli tomografide hepatomegali (167 mm) ve sple-
nomegali (136 mm) saptand1. Baslangicta l6kositozu olan
hastanin takibi sirasinda Iokosit sayis1 normale donerken
anemi ve trombositopeninin gelistigi goriildi. Kiltiir-
lerinde iireme olmayan hastada enfeksiy6z patolojiler ve
malignite diglandiktan sonra Erigkin Still hastalig1 ve buna
bagli gelisen MAS diisiiniildii. Hastanin kemik iligi aspi-
rasyon preperatlar1 degerlendirildiginde kan elemanlarini
fagosite etmis makrofajlar izlendi (Resim B-D). Ayni giin
icindeki tetkiklerde karaciger enzimlerinde ani artis goz-
lendi (AST:1226, ALT:716). Gastroenteroloji tarafindan
yapilan ultrasonografide karaciger parankiminde belirgin
ozellik saptanmadi. Dalak 160 mm olarak ol¢tildii. Ayni
zamanda nefes darlig1 baslayan, takipneik ve dispneik ola-
rak gozlenen ve oksijen saturasyonu % 85 olarak ol¢iilen
hasta yogun bakim tinitesine alind1 ve hastaya non-invaziv
mekanik ventilasyon destegi verildi. Hastaya yogun bakim
tinitesinde 3 giin 1000 mg metil prednisolon pulse steroid
tedavisi verildi. Tedavi sonras1 tigtincii giin tetkiklerinde
ALT:410 TU AST:238 IU saptanarak geriledigi goriildii,
Prokalsitonin=4,44 ng/ml, CRP=34,4 mg/L degerlerine
geriledi. Pulse steroid sonrasi hastada 6zel tedavi gerektir-
meyen ve kendiliginden diizelen, birkag glin siiren siniis
bradikardisi oldu. Sinus bradikardisinin nedeni pulse ste-
roid tedavisi olarak diisiiniildii. Tedaviye 1 mg/kg/gtin me-
til prednizolon olarak devam edildi. Solunum ve kardiyak

fonksiyonlar1 normale donen, atesi ve dokiintiileri diizelen
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A Erigkin Still Hastalig1 tanis1 almug hastanin atesli donemde olusan makiiler purpurik 6zellikteki dokiintiileri goriilmektedir.

B-C-D.Makrofaj Aktivasyon Sendromu tanili hastanin Kemik iligi biyopsisinin mikroskobik incelemesinde kan elemanlarin

fagosite etmis makrofajlar (hemafagositoz) izlenmektedir.

hasta 5. giin servise alind1. Iki hafta sonra siklosporin te-
davisi eklenerek, poliklinik takibi yapilmak iizere taburcu
edildi.

TARTISMA
Erigkin Still hastalig1 ve buna bagli gelisen Makrofaj Ak-
tivasyon Sendromu ¢ok nadir ancak hayat: tehdit eden
bir komplikasyondur.® Makrofaj Aktivasyon Sendromlu
olgular multipl organ yetmezligine ilerleyebilen, dliimciil
seyredebilen, ciddi olgular olmasi nedeniyle erken tani-
nip uygun tedavinin baglanmasi 6nemlidir. Tan1 aninda
yiiksek serum ferritin diizeyleri ve yiiksek ESR diizeyleri
Still hastaliginin MAS ile birlikteligi agisindan anlamlidir.?
Erigkin Still hastaliginin tanisinda Yamaguchi kriterleri-
nin sensitivitesi %96,2 ve spesifitesi %92,1 dir. Daha sonra

tanimlanan Fautrel siniflama kriterlerinin ise sensitivitesi

% 80,6 ve spesifitesi %98,5dir.* Sunulan olgu, Eriskin Still
hastalig1 i¢in Yamaguchi ve Fautrel kriterlerini karsilamak-
tadir, pulse steroid tedavisine dramatik yanit vermistir.
Bogaz agris, yaygin kas agrilar1 6ykiisii, her giin sabah ve
aksam saatlerinde tekrarlayip 39°C’ yi bulan ates ve eslik
eden makiiler pupurik tarzda dokiinti, splenomegali, fer-
ritin degerlerinde anomal yiiksek sonuglar, ileri aragtir-
malarla sedim, crp, prokalsitonin yiiksekligini agiklayacak
enfeksiyon bulgusunun saptanamamasi, antibiyoterapilere
yanit vermeyen klinik ve laboratuvar bulgulari, basglangigta
lokositoz olup ardindan 16kosit, hemoglobin ve trombosit
degerlerinde giderek diigme, anemi ve trombositopeniye
ilerleme, karaciger enzim anormallikleri, kemik iliginde
kan elemanlarini fagosite etmis makrofajlarin saptanma-
s1 gibi bulgular bizi Makrofaj Aktivasyon Sendromu ile
komplike Erigkin Still hastaligina yonlendiren bulgular
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olmustur.

Prokalsitonin (Pct) degerlerinin enfeksiyon tablolarin-
da yiikselmesi beklenir ancak bizim hastamizda enfeksi-
yon odagi olmamasina ragmen ciddi yiiksek degerlerde
saptand: ve pulse steroid tedavisiyle geriledi. Erigkin Still
hastalig1 olan hastalarin, 6zellikle febril ataklar sirasinda
enfeksiyon bulunmadiginda yiiksek Pct seviyelerine sahip
olduklar1 bulunmustur.® Caligmalar, Pct saliniminda Ti-
mor Nekroz Faktor-a’nin (TNF-a) roliinii ortaya koymus-
tur ve Erigkin Still hastaliginda artmis TNF-a diizeyleri
bulunmustur’; Bu nedenle, febril Erigkin Still hastaliginda
TNF-anin Pctnin enfeksiy6z olmayan indiiksiyonunda
rol oynadig1 6ne strilmustir.’ Prokalsitonin serum sevi-
yeleri Eriskin baslangiclt Still hastalig1 sirasinda yiikselir;
bununla birlikte, bu 6zel durumda, enfeksiyonu olan veya
olmayan hastalar1 ayirt etme yetenegi hala tartismalidir.®
Chen ve digerleri atesli Eriskin Still hastalig1 olan hasta-
larda, bakteriyel enfeksiyonlar: teshis etmek i¢in 1.4 ng/
ml’lik bir Pct degerini sinir deger olarak énermislerdir.””
Bu olguda Erigkin baslangigh Still hastaliginda bakteriyel
enfeksiyonlar icin belirtilen Pct sinir degerinin ¢ok daha
iizerinde degerler gozlenmis ve bakteriyel odak saptan-
mamustir. Erigkin baglangich Still hastaligi ve MAS olgula-
rinda enfeksiyon olmadig1 halde prokalsitoninde sasirtic
yitksek degerler ile karsilasilabilecegi akilda tutulmalidir.
Makrofaj Aktivasyon Sendromu olgularinda erken tani
icin serum AST, CRP ve ferritin ytiksekliginin, ciddi not-
ropeninin, yiiksek atesin taninmasi yaninda Pct yiiksekli-

ginin de taninmasi 6nerilmektedir.®

Olguda hastanin siniis tagikardisi mevcutken pulse steroid
tedavisi sonrasi siniis bradikardisi gelismistir. Siniis bradi-
kardisi, steroid infiizyonunu takiben nadir goriilen bir yan
etki olup, nadiren semptomatiktir.’ Yitkksek doz steroid in-
fiizyonunu takiben bradikardi patofizyolojisini agiklamak
i¢in cesitli hipotezler ortaya konmustur ancak kesin me-
kanizma hala bilinmemektedir.” Hem infiizyon hizlarinin,
hem de altta yatan kalp hastalig1 varliginin ortaya ¢ikma

riskini artirdig1 dissiiniilmektedir.”® Pulse steroid tedavisi

sirasinda gelisebilecek bradikardiye karsi dikkatli olun-
malidir. Aktif kalp hastalig1 olan yash hastalarda infiizyon
sirasinda kalp hizi ve tansiyonun izlenmesi gerekir.’ Es
zamanli ilaglarin (beta bloker vb.) kullanimi, mesane ve /
veya barsak sfinkter bozuklugu gibi otonomik bozuklugun
olmas! ve sigara icme durumu gibi hastaya 6zgi faktorler
g6z ontinde bulundurulmalidir’ Yavas bir steroid infiiz-
yonu ile ilerlemek ve kardiyak hastalik 6ykiisii olan ya da
gecmiste pulse steroid tedavisini takiben yan etkilere sahip

olan secilmis hastalar1 monitorize etmek akillica olacaktir.’

SONUC
Erigkin Still hastalig1 ile Makrofaj Aktivasyon Sendromu
nadir ancak hayat: tehdit eden bir komplikasyondur. Er-
ken taninip uygun immiinsupresif tedavinin baglanmas:

onemlidir.
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