Mugla Tip Dergisi 2148-8118
Mugla Medical Journal 2618-6020

m
=
z

o

‘»
w
£
&
N

N

CMA

Mugla Sitka Kogrunan Universitesi
Tip Dergisi

MEDICAL JOURNAL OF MUGLA SITKI KOCMAN UNIVERSITY

ORIJINAL MAKALE / ORIGINAL ARTICLE

¢ Unilateral Axillary Lymphadenopathy Frequency and Follow-up Results After Inactivated COVID-19 Vaccination 132
inaktive COVID-19 Asis1 Sonrasi Unilateral Aksiller Lenfadenopati Sikligi ve Takip Sonuglart
Funda DINC, Cenk ELIBOL, Murat Yunus OZDEMIR, Turhan TOGAN

*  Investigating the Role of IL-17A gene rs2275913 Variant in Rosacea: In Silico Analysis Suggests Further Studies 139
Rosacea'da IL-17A geni rs2275913 Varyantmin Roliiniin Arastirilmast: In Silico Analiz Onerileri
Ali Cagatay Can COSKUN, Suzan DEMIR PEKTAS, Cilem OZDEMIR, Aysegiil DEMIRTAS BILGIC, Murat CENIK, Tuba
GOKDOGAN EDGUNLU

*  The Relationship Between Umbilical Cord Blood Interferon y-Inducible Protein-10 (IP-10) Levels and Clinical and 145
Laboratory Parameters in Preterm Infants
Preterm Bebeklerde Umbilikal Kord Kani Interferon vy ile Uyarilabilen Protein-10 (IP-10) Diizeyleri ile Klinik ve Laboratuvar
Parametreleri Arasindaki Iligki
Ulviye KIRLI, Ener Cagri DINLEYICI, Ayse Neslihan TEKIN, Mehmet Arif AKSIT

*  Automated External Defibrillator: Is Internet Education Reliable 152
Otomatik Eksternal Defibrilator: Internet Egitimi Giivenilir Mi?

. Ahmet DEMIR, Ethem ACAR

Indeks / Indexin g *  Should Stabilization be Added to Decompression in Lumbar Spinal Stenosis Surgery? 156

Lomber Spinal Stenoz Cerrahisinde Dekompresyona Stabilizasyon Eklenmeli Mi?
& Aydogan TEKIN, Hasan Kamil SUCU, Hamit Giines FERAN, Ismail Ertan SEVIN

ULAKEBIM *  Effect of Blood Sample Tubes on Diagnosis of Gestational Diabetes in Pregnant Women Undergoing OGTT 165
OGTT Yapilan Gebelerde Kan Ornek Tiiplerinin Gestasyonel Diyabet Tanisina Etkisi
Duygu TEKSOZ, Nilgiin ISIKSACAN, Tamay Seda TASCI, Pinar KASAPOGLU, Murat KOSER

¢ The Identification of Methylation Profiles of FTO and PPARG Genes in Type 2 Diabetes Mellitus Patients 173
Tip 2 Diyabet Mellitus Hastalarinda FTO ve PPARG Genlerinin Metilasyon Profillerinin Belirlenmesi

G I . Menderes Yusuf TERZI, Meral URHAN-KUCUK, Miige OZSAN YILMAZ, Zehra ILCE KAYA
0 g e A ka d e m I k . Comparison of Corneal Keratometry Measured by Three Different Methods 180

Farkh Ug Yontemle Olgiilen Korneal Keratometrik Verilerin Karsilastiriimasi

Konuralp YAKAR, Goksu ALACAMLI

e Study on The Frequency of Antibiotic Use Before Diagnosis in Granulomatous Mastitis 187

’I C ro Ssref Graniilomatéz Mastitte Tan1 Oncesi Antibiyotik Kullanim Siklig1 Uzerine Bir Galigma

Géknur YAPAR TOROS, Gamze KIZILTAN

OLGU SUNUMU / CASE REPORT

¢ A Giant Left Atrial Myxoma Inducing Mitral Stenosis 194
Mitral Stenozu indiikleyen Dev Sol Atrial Miksoma
Hande ISTAR, Bugra HARMANDAR

¢ Oxybutynin Abuse in An Adolescent: A Case Report 197
Ergen Bir Olguda Oksibutinin Kétiiye Kullanimi: Bir Olgu Sunumu
Ece TEZSEZEN, Duygu KARAGOZ, Nilfer SAHIN

¢ Unveiling Gastroduodenal Fistula: A Comprehensive Exploration 201
Nadir Bir Gastroduodenal Fistiil: Literatiiriin G6zden Gegirilmesi
Cem DONMEZ, Samet SAHIN, Onder OZCAN

AcademicKeys

UNLOCKING ACADEMIC CAREERS

https://dergipark.org.tr/tr/pub/muskutd

Sayi/Number: 3 Aralik/Decem



http://journalseeker.researchbib.com/?action=viewJournalDetails&issn=21488118&uid=r181ea
http://academickeys.com/

Mugla Sitki Kogman Universitesi Tip Fakiiltesi



Mugla Sitki Kocman Universitesi Tip Dergisi

Mugla Sitki Kocman Universitesi Tip Dergisi

] m i Medical Journal of Mugla Sitki Kocman University

Mugla Tip Dergisi

Mugla Medical Journal

ISSN:2148-8118
e-ISSN: 2618-6020

Medical Journal of Mugla Sitki Kocman University

Sahibi Editérler Kurulu
Owner
Mugla Sitki Kogman Universitesi Tip Editorial Board

Fakiltesi adina

On Behalf of Mugla Sitki Kocman Suleyman Cuineyt KARAKUS, MD (Bas Editor, Chief Editor)

University School Of Medicine Hasim OLGUN, MD Tuba EDGUNLU, PhD
Prof. Dr. Silleyman Ciineyt KARAKUS Deniz AKPINAR, PhD Arife ZEYBEK, MD
(Dekan / Dean) Egemen KAYA, MD, PhD Ozcan BASARAN, MD
Tanju MERCAN, PhD Ozkan iLHAN, MD
Yayin Dili Eda USTUNEL, PhD Basak ALTIPARMAK, MD
Language of the Journal .
L . Burcu KASAP, MD Eralp DOGU, PhD
Ingilizce / English
Fulden CANTAS TURKIS, PhD Miisliim GOK, PhD

Adnan Berk DINCSOY, PhD

Yayin Tiirii

Type of Publication Abstracting & Indexing

Ulusal Hakemli Dergi / Periodical _

Publication .y ":E'"Zj:N

print Google Akademik
Printing E e (o) e agemi
Mugla Sitki Kogman Universitesi URKIYEATIF DiZINI g Crossref 9

Matbaasi )

Mugla Sitki Kocman University E\'& emici<oys . . I'!‘. rdaeeeH M
Printing Office N [V rkMedline

Ulusal Sadlik Bilimleri - Siireli Yayinlar Veritabani

Mugla Sitki Kogman Universitesi Tip

Dergisi, yilda 3 sayi (Nisan, Agustos, Mugla Sitki Kogman Universitesi Tip Dergisi’nde yayinlanan igerikler yazar(lar)a aittir. Mugla Sitki
Ara||k) yay|m|an|r, Kogman Universitesi Tip Fakiiltesi, dergi editérleri, ¢alisanlari ve yayinci bu yazilar igin mali, hukuki ve
Medical Journal Of Mugla Sitki dlgel" yonlerden soruquI|:|k kabul etmemekteduj. . o .

. o ) Published content of Medical Journal of Mugla Sitki Kocman University is in authors’ own responsibility.
Kocman University is p ublished 3 Mugla Sitki Kocman University School of Medicine, editors, employees and the publisher do not accept
times (April, August, December) per any financial, legal or any other liability for the published material.
year.

Bu dergide yer alan yazi, makale, fotograf ve illiistrasyonlarin elektronik ortamlarda dahil olmak iizere
kullanma ve ¢ogaltma haklari Mugla Sitki Kogman Universitesi Tip Dergisi’ne aittir. Yazili 6n izin
olmaksizin materyallerin tamaminin ya da bir béliimiiniin gogaltilmasi yasaktir. Her hakki sakhdir.
Rights to the use and reproduction, including in the electronic media, of all communications, papers,
photographs and illustrations appearing in this journal belong to the Turkish Journal of Physical medicine
and Rehabilitation, Reproduction without prior written permission of part or all of and material is
forbidden. All rights are reserved.

iletisim / Correspondence
Mugla Sitki Kogman Universitesi Tip Fakiiltesi Kétekli Mahallesi Marmaris Yolu
Bulvari No:50 48000/Mentese/MUGLA/TURKEY

Tel :+90 252 21148 00
Faks / Fax ;4902522111345

e-posta / e-mail : muglatipdergisi@mu.edu.tr

internet Adresi / URL: https://dergipark.org.tr/tr/pub/muskutd




Mugla Sitki Kogman Universitesi Tip Dergisi

Medical Journal of Mugla Sitki Kocman University

Mugla Sitki Kocman Universitesi Tip Dergisi

Medical Journal of Mugla Sitki Kocman University

Mugla Tip Dergisi

Mugla Medical Journal

ISSN:2148-8118
e-ISSN: 2618-6020

Yayin Kurulu / Publication Committee

Ahmet YALCINKAYA, Uppsala, isveg
Ahmet Murat CAKMAK, Ankara
Ali ALKAN, Mugla
Ayse SAHABOGLU, Tiibingen, Almanya
Bakiye UGUR, Mugla
Bugra HARMANDAR, Mugla
Cem SAHIN, Mugla
Cemil 1ZGi, London, ingiltere
Ethem ACAR, Mugla
Ersin YUCEL, Baden Wiirttemberg, Almanya
Evren YASAR, Ankara
Fatih AKIN, Mugla
Fehime Esra OZER, izmir
Feral OZTURK, Mugla
Geovanny O. SANTILLAN, Toronto, Amerika
Ghaniya DAAR, Doha, Qatar
Gilnihal KUTLU, Mugla
Gurbuz AKCAY, Denizli
Hakan DONERAY, Erzurum
Harun UCUNCU, Mugla
Hasan HAVITCIOGLU, izmir
Hemra CIL, San Francisco, Amerika
Hiseyin EDE, Hamad, Qatar
Hiseyin TAN, Erzurum
ibrahim CANER, Sakarya
ibrahim Onur OZEN, Stuttgart, Almanya
ibrahim TEKDEMIR, Ankara

ilker TASCI, Ankara
irfan Oguz SAHIN, Samsun
ismail Cetin OZTURK, Mugla
Kemal GUNGORDUK, Mugla
Levent YAMANEL, Ankara
Mehmet KARACAN, istanbul
Murat BOZKURT, Ankara
Mustafa BUYUKAVCI, Konya
Mustafa CIKIRIKCIOGLU, Geneva, isvicre
Naci CEViZ, Erzurum
Naim KOKU, New York, Amerika
Nese CINAR, Mugla
Nevres Hiirriyet AYDOGAN, Mugla
Nurcan CENGIZ, Mugla
Onder OZCAN, Mugla
Semir OZDEMIR, Antalya
Sibel DEMIR DEVIREN, San Francisco, Amerika
Suzan HATIPOGLU, London, ingiltere
Suleyman Cilineyt KARAKUS, Mugla
Tunay KARLIDERE, Balikesir
Turan DEMIRCAN, Mugla
Umit Basar SEMIiZ, Ankara
Vedat Semai BEK, Mugla
Y. Alper SONMEZ, Ankara
Yasemin BALCI, Mugla
Younes AFTABI, Viyana, Avusturya
Zeki ODABASI, Ankara



Mugla Sitki Kogman Universitesi Tip Dergisi

Mugla Sitki Kocman Universitesi Tip Dergisi

Medical Journal of Mugla Sitki Kocman University
Mugla Tip Dergisi

Mugla Medical Journal

ISSN:2148-8118
e-ISSN: 2618-6020

Medical Journal of Mugla Sitki Kocman University

Danisma Kurulu / Advisory Board

Abdullah GEDIK, Diyarbakir Gulhan AKBABA, Mugla Oguzhan CELIK, Mugla
Ahmet IMERCI, Mugla Gilnihal KUTLU, Mugla Osman VIRIT, Mugla
Ahmet KADERLI, Mugla Giirbliz AKCAY, Denizli Ozan GOKDOGAN, Mugla

Ahmet Murat CAKMAK, Ankara Hakan DONERAY, Erzurum Onder OZCAN, Mugla

Ahmet YALCINKAYA, Uppsala, isveg Harun UCUNCU, Mugla Ozgiir ILIHAN CELIK, Mugla
Alev SUZEN, Mugla Hasan DELIKTAS, Mugla Ozgiir KESKEK, Antalya

Ali ALKAN, Mugla Hasan HAVITCIOGLU, izmir Ozkan GUNGOR, Kahramanmaras
Ayse KURTULUS DERELI, Denizli Hemra CIL, San Francisco, Amerika Ozlem 0z, Sanliurfa
Ayse SAHABOGLU, Tubingen, Hulya ELBE, Mugla Ozlem SAGIR, Balikesir
Almanya Hiseyin EDE, Hamad, Qatar Ozlem SENGOREN DIKIiS, Mugla

Bakiye UGUR, Mugla Hiseyin Cem SIMSEK, Mugla Pinar ASLAN KOSAR, Isparta

Basak ALTIPARMAK, Mugla Hiseyin TAN, Erzurum Riya CINKILIC, Mugla
Birdal YILDIRIM, Mugla Hiseyin TARHAN, Mugla Sabahattin SUL, Mugla

Bugra HARMANDAR, Mugla ibrahim ALTUN, Mugla Sabri KOSEOGLU, Mugla
Burak OZSEKER, Mugla ibrahim CANER, Sakarya Sadik KILICTURGAY, Bursa

Burak SEZGIN, Mugla ibrahim Onur OZEN, Stuttgart, Semir OZDEMIR, Antalya
Billent HUDDAM, Mugla Almanya Semra OZDEMIR, Canakkale
Biilent OZLEK, Mugla ibrahim Onder YENICERI, Mugla Serkan Yasar CELIK, Mugla

Cem SAHIN, Mugla ilker AKARKEN, Mugla Sernaz UZUNOGLU, Edirne
Cemil IZGI, London, ingiltere irfan Oguz SAHIN, Samsun Servet KAVAK, izmir
Cagil GOKDOGAN, Mugla ismail Cetin OZTURK, Mugla Sevim KARAKAS CELIK, Zonguldak
Deniz EROL, Elazig Kadri KARAER, Gaziantep Sibel DEMIR DEVIREN, San
Edip Giiveng CEKIC, Mugla Kemal GUNGORDUK, Mugla Francisco, Amerika
Emine Figen TARHAN, Mugla Kenan KARBEYAZ, Eskisehir Suzan DEMIR PEKTAS, Mugla
Emine Nese YENIGERI, Mugla Levent YAMANEL, Ankara Suzan HATIPOGLU, London, ingiltere
Emine Tugba ALATAS, Mugla Leyla TEKIN, Mugla Suleyman Clineyt KARAKUS, Mugla
Emre GULTAC, Mugla Lutfi Barlas AYDOGAN, Adana Siileyman DASDAG, istanbul
Ercan SARUHAN, Mugla Mehmet ilkay KOSAR, Mugla Tunay KARLIDERE, Balikesir
Erdogan M. SOZUER, Kayseri Mehmet KARACAN, istanbul Turan DEMIRCAN, Mugla
Erdogan OZGUR, Mugla Melike KORKMAZ TOKER, Mugla Turhan TOGAN, Mugla
Eren AKBABA, Mugla Mert KUCUK, Mugla Ulas AKGUN, Mugla
Ersin YUCEL, Baden Wiirttemberg, Metin PICAKCIEFE, Mugla Umut CANBEK, Mugla
Almanya Murat BOZKURT, Ankara Umit Bagsar SEMIiZ, Ankara
Esin SAKALLI CETIN, Mugla Musa DIRLIK, Aydin Omit UNOVAR GOCEOGLU, Mugla
Ethem ACAR, Mugla Mustafa BUYUKAVCI, Konya Ummiihani OZEL TURKCU, Mugla
Evren GUMUS, Mugla Mustafa CIKIRIKCIOGLU, Geneva, Vedat Semai BEK, Mugla
Fatih AKIN, Mugla isvigre Volkan DOGAN, Mugla

Fatih Mehmet AZIK, Mugla Miiesser OZCAN, Mugla Yakup KUMTEPE, Erzurum

Fehime Esra OZER, izmir Naci CEViZ, Erzurum Yal¢cin GOLCUK, Mugla
Feral OZTURK, Mugla Naim KOKU, New York, Amerika Yasemin BALCI, Mugla
Feray AKGUL ERDIL, Malatya Nazile ERTURK, Mugla Yasar TOPAL, Mugla
Feridun BULBUL, Adana Nesrin FiLiZ BASARAN, Mugla Yelda DERE, Mugla
Funda DINC, Mugla Nesat CULLU, Mugla Younes AFTABI, Viyana, Avusturya
Geovanny O. SANTILLAN, Toronto, Nese CINAR, Mugla Zeki ODABASI, Ankara
Amerika Nevres Hiirriyet AYDOGAN, Mugla Zekiye HASBEK, Sivas

Ghaniya DAAR, Doha, Qatar Nilay HAKAN, Mugla

Gokhan PEKTAS, Mugla Nilfer SAHIN, Mugla

Goénen MENGI, Mugla Nursel DIKMEN, Hatay



Mugla Sitk1 Kogman Universitesi Tip Dergisi

= fod ISSN: 2148-8118
. Mugla Tlp DCI:gISI . . e-ISSN: 2618-6020
Medical Journal of Mugla Sitki Kocman University
Mugla Medical Journal

AMAC VE KAPSAM

Mugla Sitki Kogman Universitesi Tip Dergisi, Mugla
Sitk1 Kogman Universitesi Tip Fakiiltesinin siireli yayim
organidir ve Nisan, Agustos ve Aralik aylarinda olmak
tizere yilda 3 say1 yayinlanmaktadir. Derginin yayin dili
Tiirkge ve Ingilizcedir.

Dergide, tibbin her dali ile ilgili prospektif,
retrospektif ve deneysel arastirmalar, olgu sunumu ve
derlemeler yayinlanir. Yayinlanan makalelerde konu ile
ilgili en yiiksek etik ve bilimsel standartlarda olmas: ve
ticari kaygilarda olmamasi sarti gozetilir. Yaym igin
gonderilen ¢aligmalar; orijinal, bagka bir dergide
degerlendirme siirecinde olmayan ve daha Once
basilmamis olmasi kosullartyla kabul edilir.

Mugla Sitki Kogman Universitesi Tip Dergisi; TR
Dizin, Google Akademik, Crossref, Tiirkiye Atif Dizini,
Tiirk Medline, Academic Keys ve Research Bible Index
tarafindan indekslenmektedir.

Dergide yayimlanacak olan yazilar
http://dergipark.gov.tr/muskutd web sayfasi {izerinden
gonderilmelidir. Yazim kurallari, teknik bilgiler ve diger
gerekli formlara bu sayfadan erisilebilir. Gonderilen
yazilardaki tiim igerikler yazarlarin sorumlulugundadir.

Bu dergide yer alan yazi, makale, fotograf ve
illiistrasyonlarin elektronik ortamlarda dahil olmak iizere
kullanma ve c¢ogaltma haklar1 Mugla Sitki Kogman
Universitesi Tip Dergisi'ne aittir. Yazili 6n izin
olmaksizin materyallerin tamaminin ya da bir boliimiiniin
cogaltilmasi yasaktir. Her hakki saklidir. Mugla Sitki
Kogman Universitesi Tip Dergisi'nde yayinlanan
icerikler yazar(lar)a aittir. Mugla Sitki Kog¢man
Universitesi Tip Fakiiltesi, dergi editorleri, calisanlar1 ve
yayimect bu yazilar i¢in mali, hukuki ve diger yonlerden
sorumluluk kabul etmemektedir.

AIMS AND SCOPE

Medical Journal of Mugla Sitki Kocman University is
a periodical of Medical School of Mugla Sitki Kocman
University and is published three times per year; in April,
August, and December. The Medical Journal of Mugla
Sitki Kocman University’s publication languages are both
Turkish and English.

The articles which could be prospective or
retrospective on investigational studies, case reports and
reviews of every aspect of medicine are published. The
studies should have paramount ethical and scientific
standards as well as no commercial concerns. Articles are
accepted for publication on the condition that they are
original, are not under consideration by another journal,
or have not been previously published.

The Medical Journal of Mugla Sitki Kocman
University is indexed by TR Dizin, Google Scholar,
Crossref, Tiirkiye Atif Dizini, Tiirk Medline, Academic
Keys and Research Bible.

All manuscripts must be submitted electronically on
the http://dergipark.gov.tr/muskutd. Instructions for
authors, technical information, and other necessary forms
can be accessed over this web page. Authors are
responsible for all content of the manuscripts.

Rights to the use and reproduction, including in the
electronic media, of all communications, papers,
photographs and illustrations appearing in this journal
belong to the Medical Journal of Mugla Sitki Kocman
University without prior written permission of part or all
of and material is forbidden. All rights are reserved.
Published content of the journal is in authors’ own
responsibility. Mugla Sitki Kocman University School of
Medicine, editors, employees and the publisher do not
accept any financial, legal or any other liability for the
published material.
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YAZARLARA BILGI
http://dergipark.gov.tr/muskutd/page/4152

Genel Bilgiler

Mugla Sitki Kogman Universitesi Tip Dergisi Mugla
Sitk1 Kogman Universitesi Tip Fakiiltesinin siireli yayim
organt olup 6zel sayilar hari¢ diizenli olarak yilda ii¢ say1
olarak yayimlanir. Tibbin her dali ile ilgili prospektif,
retrospektif ve deneysel arastirmalar, olgu sunumu ve
derlemeler yaymnlanmak i¢in degerlendirilmektedir. Konu
ile ilgili etik ve bilimsel standartlar olmasi ve ticari
kaygilarin olmamasi sart1 gozetilir. Yazarlar tarafindan,
baska bir dergide degerlendirme siirecinde olmayan ve
daha once basilmadigi beyan edilen yazilar incelemeye
almir. Editor onay1 sonrasinda en az yurt igi-yurt disi iki
hakem incelemesinden gecip gerek goriildiigii takdirde
istenen  degisiklikler yazarlar tarafindan yapilip
hakemlerce kabul edildikten sonra yayimlanir.

Bilimsel Sorumluluk

Yazar olarak belirtilmig tiim kisiler ¢alismay1 planlamali
veya gergeklestirmeli, ¢aligmanin yazilmasinda, gézden
gegirilmesinde ve son halinin onaylanmasinda rol almis
olmalidir. Kriterleri karsilayan bir metnin ortaya ¢ikmasi
tiim yazarlarin sorumlulugudur.

Etik Sorumluluk

Mugla Sitki Kogman Universitesi Tip Dergisi, etik ve
bilimsel standartlara uygun yazilar1 yayimlayarak bilimin
dogru bir sekilde ilerlemesine katki saglamay1
hedeflemektedir. Bu kapsamda, c¢alismalarin bilimsel
etige uygunlugu Onemlidir. Etik ilkeler COPE
(Committee on Publication Ethics) tarafindan hazirlanan
yoOnerge
(https://publicationethics.org/resources/resources-and-
further-reading/international-standards-editors-and-
authors) temel alinarak Mugla Sitki Kogman Universitesi
Tip Dergisi tarafindan benimsenmis ve yazarlar,
hakemler ve editorler tarafindan da benimsenmesi
onerilmektedir. Bu Onerilerin  bir kismi asagida
verilmistir.

Yazarlarin Etik Sorumluluklar::

- Calismayla iliskili veri kayitlarin1 diizenli tutmak ve
olasi bir talep iizerine bu verilere erisim verebilmelidir.

- Gonderdigi  makalenin  bagka  bir  yerde
yaymlanmadigindan veya kabul edilmediginden emin
olmalidir.

- Insan veya hayvan denek iceren tiim calismalar icin
ulusal ve uluslararasi yasalara ve yonergelere uygun
olmasi saglamak, (6rnegin, WMA Helsinki Bildirgesi,
NIH Laboratuar Hayvanlarinm Kullammna iliskin
Politika, Hayvanlarin Kullammina iliskin AB Direktifi)
gerekli  onaylarin  alindigim1  onaylamak, denek
mahremiyete saygi gostermek. Calismasina dair ilgili etik
kurul onaylarin1 ve arastirma detaylarin1 ¢aligmanin
“Gere¢ ve Yontem” kisminda belirtmek.

- Herhangi bir ¢ikar ¢atismasi durumunda, makalesiyle
ilgili etik bir ihlal tespit ettiginde bunu editér ve yaymci
ile paylagmak, hata beyani, zeyilname, tazminat bildirimi
yayinlamak veya gerekli goriildiigii durumlarda galigmay1
geri ¢cekmelidir.

Hakemlerin Etik Sorumluluklar::

- Editoriin karar verme siirecine katkida bulunmak i¢in
makaleyi objektif olarak zamaninda incelmeli ve sadece

uzmanlik alani ile ilgili ¢calisma degerlendirmeyi kabul
etmelidir.

- Degerlendirmeyi nesnel bir sekilde sadece caligmanin
icerigi ile ilgili olarak yapmalidir.

- Dini, siyasi ve ekonomik ¢ikarlar gézetmeden ¢alismay1
degerlendirmelidir.

- Yaymlanacak makalenin kalitesini yiikseltmeye
yardimec1  olacak  yo6nlendirmelerde  bulunmali  ve
caligmay: titizlikle incelemelidir. Yorumlarini yapict ve
nazik bir dille yazara iletmelidir.

- Editor ve yazar tarafindan saglanan bilgilerin gizliligini
korumali, kdr hakemlige aykirt bir durum varsa editore
bildirmeli ve ¢alismay1 degerlendirmemelidir.

- Potansiyel ¢ikar ¢atismalarinin  (mali, kurumsal,
igbirlik¢i ya da yazar ve yazar arasindaki diger iliskiler)
farkinda olmali ve gerekirse bu yazi i¢in yardimlarini geri
¢ekmek konusunda editorii uyarmalidir.

Editorlerin Sorumluluklar::

- Cinsiyet, dini veya politik inanglar, yazarlarin etnik
veya cografi kokenleri iizerine ayrim yapilmaksizin
gorevlerini yerine getirirken dengeli, objektif ve adil bir
sekilde hareket etmelidir.

- Dergiye gonderilen c¢alismalari igerigine gore
degerlendirmeli, hicbir yazara ayricalik géstermemelidir.
- Olast c¢ikar catigmalarini  6nlemek adina gerekli
onlemleri almali ve varsa mevcut beyanlar
degerlendirmelidir.

- Etik ihlali niteliginde bir sikayet olmasi durumunda,
derginin politika ve prosediirlerine bagli kalarak gerekli
prosediirleri uygulamalidir. Yazarlara, gelen sikayete
cevap vermek i¢in bir firsat vermeli, ¢aligma kime ait
olursa olsun gerekli yaptinmlart uygulamaktan
kagmamalidir.

- Derginin ama¢ ve kapsamma uygun olmamasi
durumunda gelen ¢aligmayi1 reddetmelidir.

Tim arastirma makalelerinde (retrospektif ¢alismalarda
dahil olmak {izere), calisma igin Etik Kurul Onayi
alinmali ve Etik Kurul Onayinin alindig1 yer, tarih (giin,
ay ve yil olarak) ve onay numarasi Gereg ve YOntem
boliimiinde  belirtilmelidir. Insan ile ilgili tim
caligmalarda Helsinki Deklarasyonu’na (World Medical
Association Declaration of Helsinki
http://www.wma.net/en/30/publications/10policies/b3/ind
ex.html)  gére  c¢alijmanin  yapildisn ~ mutlaka
belirtilmelidir. Olgu sunumlarinda, hastadan (ya da yasal
vasisinden) tibbi verilerinin yayinlanabilecegine iligkin
yazili hasta onam belgesi alindi ciimlesinin hasta onam
tarihi ile birlikte belirtilmesi gereklidir. Hayvan deneyleri
icin laboratuvar hayvanlarinin bakim ve kullanimu
konusunda kurumsal veya ulusal yonergelerin takip
edilmeli ve bildirmelidirler. Yazarlarin g¢aligmalarinda
kullandiklar1 ciimlelerinden editér ve yaym kurulu
sorumlu degildir. Bilimsel, hukuki ve etik sorumlulugu
yazarlara aittir.

Sorumlu yazar, gonderilen ¢alismanin baska bir yerde
yayimlanmadigii ve ayni anda bir diger dergide
degerlendirilme siirecinde olmadigint belirtmelidirler.
Calismanin bir kismi kongrede s6zlii veya poster bildiri
olarak sunuldu ise baglik sayfasinda kongre adi, yer ve
tarih verilerek belirtilmesi gereklidir.
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Kabul edilen yazinin tiim kullanim ve yayin hakki
derginin olur ve izinsiz olarak bagka bir yerde
yayilanamaz.

Degerlendirme: Tiim makaleler ¢ift-kor degerlendirme
yontemi kullanilarak en az iki yerli veya yabanct hakem
tarafindan degerlendirilir. Makalelerin degerlendirilmesi,
bilimsel onemi, orijinalligi gdz Oniine alinarak yapilir.
Yaymna kabul edilen yazilar editdrler kurulu tarafindan
icerik degistirilmeden yazarlara haber verilerek yeniden
diizenlenebilir.

Intihal taramasi: Dergiye gonderilen makaleler format
ve intihal acgisindan kontrol edilir. Formata uygun
olmayan veya intihal benzerlik orani yiiksek (%20’den az
olmalidir) makaleler degerlendirilmeden sorumlu yazara
geri gonderilir.

Cikar ¢atismasi: Caligmalar ile ilgili taraf olabilecek
tim kisisel, ticari baglanti veya c¢aligma i¢in dogrudan
veya dolayli olarak maddi destek veren kurum var ise
yazarlar; kullanilan ticari {iriin, ilag, firma ile ticari higbir
iliskisinin olmadigin1 veya varsa nasil bir iliskisinin
oldugunu (konsiiltan, diger anlagmalar vs.), editore
sunum sayfasinda bildirmek zorundadir. Herhangi bir
¢ikar catigmasimin olmadigi durumda metin igerisinde
“Yazarlar ¢ikar iligkisi olmadigini beyan eder’ seklinde
ifade edilmelidir.

Lisan

Derginin  yaymm  dili  Ingilizcedir. =~ Gonderilmis
makalelerdeki tiim yazim ve imla hatalari, anlam ve
verileri degistirmeksizin editor tarafindan diizeltilebilir.
Metnin kurallara uygun olarak diizenlenmesi yazarlarin
sorumlulugundadir.

Telif Hakki Bildirimi

Telif hakki devrini bildirmek i¢in kapak mektubunda ‘Bu
makalenin telif hakki; ¢alisma, basim i¢in kabul edilmesi
kosuluyla Mugla Sitki Kog¢man Universitesi Tip
Dergisi’ne devredilir’ seklinde belirtilmelidir. Yazarlara
iicret 6denmez.

Yaz Tipleri

Derleme: Derlemeler yeni veya tartigmali alanlarda
olmalidir. Ingilizce ve Tiirkge baslik olmali ve 6zet 250
kelimeyi ge¢cmemelidir. Derleme igerigi 5000 kelimeyi
agsmamal1 ve kaynak sayisi en fazla 70 olmalidir.

Orijinal makaleler: Orijinal makaleler temel veya klinik
calismalar veya klinik denemelerin sonuglarini bildirir.
Makale Tiirkge oOzet, Ingilizce ozet, giris, gere¢ ve
yontemler,  bulgular/sonuglar, tartisma, tesekkiir
(gerekliyse), cikar ¢atismasi bildirimi, etik kurul onay1
(yer/tarih/say1), fon bildirimi, kaynaklar ve sekiller ve
tablolardan olugsmalidir.

Olgu Sunumu: Tibbin her alanindaki dnemi olan olgu
sunumlarim yaymlamr. Tiirkce 6zet, Ingilizce 6zet, giris,
olgu, tartisma, kaynaklardan olusmalidir.

Yaz1 Gonderimi

Tim yazilar elektronik ortamda
http://dergipark.gov.tr/muskutd adresi iizerinden
gonderilmelidir.

Yazinin Hazirlanmasi

Yazi hazirligr iki satir aralikli, satir numaralart verilmis
ve Times New Roman 12 punto karakter biiyiikligiinde
yapilmalidir. Sayfalar basglik sayfasindan baslamak iizere,
sag alt kosesinden numaralandirilmalidir. Makale
sistemine yiiklenen word (*.doc, *.docx) dosyasinin

baslik sayfasinda yazarlara ait isim ve kurum bilgileri yer
almamalidir.

Kapak Mektubu: Kapak mektubu gonderilen makalenin
kategorisini, daha dnce baska bir dergiye gonderilmemis
oldugunu, ¢ikar iligkisi bildirimini, yaym hakk: devri
bildirimini ve varsa ¢alismay1 maddi olarak destekleyen
kisi ve kurumlarin adlarin1 mutlaka igermelidir.

Baghk sayfasi: Bu sayfada caligmanin tam Tirkge ve
Ingilizce ismi ve kisa bashgl olmahdir. Katkida
bulunanlarin  tiim  yazarlarin  isimleri, ¢alistiklar
kurumlar1 ve ORCID numaralari listelenmelidir. Ucretsiz
olarak bireysel ORCID numaralar1 http:/orcid.org
adresinden alinabilmektedir. Basim siirecinde dergi
editorii ile iletisimde bulunacak olan yazisma yazari
belirtilmelidir. Calismanin bir kism1 kongrede sozlii veya
poster bildiri olarak sunuldu ise baslik sayfasinda kongre
ad1, yer ve tarih verilerek belirtilmesi gereklidir.

Ozet ve Anahtar Kelimeler: Ozet 250 kelimeyi
gegmemelidir. Calismanin amacini, yontemi, bulgu ve
sonuclart 6zetlemelidir. Calisma 3 - 5 anahtar kelime
icermelidir. Kelimeler birbirlerinden virgiil (,) ile
ayrilmalidir. Ingilizce kelimeler Index Medicus’taki
Medical ~ Subjects  Headings  listesine  uygun

olmalidir www.nlm.nih.gov/mesh/MBrowser.html.
Tiirkge anahtar kelimeler Tiirkiye Bilim Terimleri
(TBT)’ne uygun olarak verilmelidir

www.bilimterimleri.com

Giris: Kisa ve acgik olarak ¢alismanin amaglarini
tartismali, c¢aligmanin neden yapildigina dair temel
bilgileri icermeli ve hangi hipotezlerin smandigini
bildirmelidir.

Gere¢ ve Yontemler: Acik ve net olarak yontem ve
gerecleri aciklanmalidir. Tk vurgulamada kullamlan arag
ve cihazlarin model numaralari, firma ismi ve adresi
(sehir, tilke) mutlaka belirtilmelidir. Tiim dl¢iimler metrik
birim olarak verilmeli ve ilaglarin jenerik adlarn
kullanilmalidir.

Istatistiksel Degerlendirme: Tim galisma makaleleri
istatistiksel olarak degerlendirilmeli ve uygun plan, analiz
ve bildirimde bulunmalidir. p degeri yazi iginde
belirtilmelidir. Kullanilan istatistik yontem agik¢a
belirtilmelidir.

Sonuglar: Sonuglar metin, tablo ve sekiller kullanilarak
sunulmalidir. Tablo ve metinler tekrarlanmamalidir. p
degeri yazi i¢inde belirtilmelidir (p=0.014 gibi).
Tartisma: Calismanin farkliliklarina ve sonuglarina
vurgu yapilmalidir. En 6nemli bulgu kisa ve net bir
sekilde belirtilmeli, gézlemlerin gecerliligi tartigilmali,
ayni1 veya benzer konulardaki yayinlarin 1s18inda bulgular
yorumlanmali ve yapilan ¢aligmanin olast 6nemi
belirtilmelidir. Caligmanin esas bulgularinin kisa ve ozli
bir paragrafla vurgulanmasi Onerilir.

Tesekkiir: Yazarlar arastirmaya katkida bulunan ancak
yazar olarak yer almayan kisilere tesekkiir etmelidir.
Tablo, Resim, Sekil ve Grafikler: Tim tablo, resim,
sekil, grafik ve diger gorseller ana metnin i¢inde gegis
siralarina uygun sekilde, ardisik olarak
numaralandirilmalidir. Kullanilan gorsellerde hasta ve
doktor kimlikleri iceren bilgiler ve kurum adlan
goriilmeyecek sekilde hazirlanmalidir. Tablolar ana metin
icinde kaynak listesinin sonrasinda sunulmalidir. Tablolar
JPEG, TIFF veya diger gorsel formatlarda
gonderilmemelidir. Mikroskopik sekillerde agiklayici
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bilgilere ek olarak, bilyiitme orani ve kullanilan boyama
teknigi de belirtilmelidir. Gorseller sisteme minimum 300
DPI ¢oziniirliikte yiiklenmelidir. Sekil, resim, grafik ve
fotograflarin her biri ayri .jpg veya .gif dosyas: olarak
sisteme eklenmelidir. Sekiller metin iginde kullanim
siralarma  goére Arabik (1, 2, 3, v.b.) rakamla
numaralandirilmali  ve  metinde parantez  iginde
gosterilmelidir. Grafiklerde kullanilan ¢izgiler yayin
hazirligi asamasinda yeniden boyutlandirma sirasinda
meydana gelecek bozulmalart engellemek amaciyla
yeterli kalinlikta olmalidir. Tablolarda kullanilan
kisaltmalar tablo altlarinda tamimlanmalidir. Tablo ve
sekil basliklarinda ve tablonun yazi iginde anilmasinda
Roma (I, IL, II, v.b.) rakamlar1 kullanilmamalidir.
Kaynaklar: Kaynaklar metin i¢inde alintilanma sirasina
uygun olarak dogal sayilar kullanilarak
numaralandirtlmali ve climlenin sonunda parantez i¢inde
verilmelidir. Kaynaklar listesinde yazar sayisi ii¢ veya
daha az ise hepsi, iicten fazla ise sadece ilk {i¢ ismi
yazilmali ve ‘ve ark.” ilave edilmelidir. Kaynak ve
kisaltilmis dergi adlar1 yazimlari Index Medicus’a veya
asagida verilen Orneklere uygun olmalidir. Calismaya
yazilan kaynaklarin okunmus olmasi ve talep edildiginde
sunulmasi gerekmektedir.

Dergi makaleleri i¢cin érnek

Murtaugh TJ, Wright LS, Siegel FL. Calmodulin plus
cyclic AMP-dependent phosphorylation of a Mr 22,000
pituitary protein. J Biol Chem. 1985;260(29):15932-7.
Komite veya yazar gruplari icin ornek

The Standard Task Force, American Society of Colon
and Rectal Surgeons: Practice parameters for the
treatment of haemorrhoids. Dis Colon Rectum
1993;36:1118-20.

Kitaptan konu icin ornek

Milson JW. Haemorrhoidal disecase. In: Beck DE,
Wexner S, eds. Fundamentals of Anorectal Surgery. 1
1992; 192-214. 1a ed. New York: McGraw-Hill

Kitap icin ornek

Bateson M, Bouchier I. Clinical Investigation and
Function, 2nd edn. Oxford: Blackwell Scientific
Publications Ltd, 1981.

Kontrol Listesi

Kontrol listesinde eksiklik(ler) oldugu takdirde
calismaniz degerlendirme siirecine alinmayacaktir.
[JKapak Mektubu
[IBaslik sayfasi
[Tiirkge baglik
Oingilizce bashk
[10z (250 kelimeden az olmali)
[JAbstract (250 kelimeden az olmalr)
[]Anahtar kelimeler (En fazla 5 kelime olmalr)
[IKeywords (En fazla 5 kelime olmalr)
OTim yazarlarin e-posta ve iletisim adresleri, Tim
yazarlar sisteme girilmelidir
Sorumlu yazar belirtilmelidir.
[Metin i¢indeki ondalik sayilar nokta (.) ile ayrilmalidir
(0.25 gibi)
[JAlt indisler uygun sekilde yazilmalidir (SpOz2 gibi)
[P degerleri metin igerisinde tam olarak verilmelidir
(p=0.035 gibi)
[Tablo aciklamalart yapilmalidir
[ISekil, resim, grafik agiklamalar1 yapilmalidir
DKaynaklar dergi yazim kurallarima uygun sekilde
yazilmalidir
[OKaynaklar metin icerisinde parantez igerisinde
yazilmalidir (1,3,5-8) gibi
[IMakalelerde etik kurul onaymin alindig1 yer, tarih ve
say1 belirtilmelidir
[1Olgu sunumlarinda hasta onaminin alindig1 tarih
yazilmalidir.
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INSTRUCTIONS FOR AUTHORS
http://dergipark.gov.tr/muskutd/page/4152

General Information

Medical Journal of Mugla Sitki Kocman University is a
periodical of Medical School of Mugla Sitki Kocman
University. The journal is published quadmonthly. The
articles which could be prospective or retrospective on
investigational studies, case reports and reviews of every
aspect of medicine are published. The studies should
have paramount ethical and scientific standards as well as
no commercial concerns Articles are accepted for
publication on the condition that they are original, are not
under consideration by another journal, or have not been
previously published. The studies that are sent to the
journal provided that the study is appropriate for formal
principles are evaluated by the editor and two peer
reviewers. The study is published once the approvals of
the reviewers have been taken. Hence, the authors should
make the necessary changes in accordance with the
reviewers’ comments.

Scientific Responsibility

All authors should have contributed to the article directly
either academically or scientifically. All persons
designated as authors should plan or perform the study,
write the paper or review the versions, approve the final
version. It is the authors’ responsibility to prepare a
manuscript that meets scientific criteria.

Ethical Responsibility

The Medical Journal of Mugla Sitki Kogman University
aims to contribute to the advancement of science by
publishing articles that comply with ethical and scientific
standards. It is important to adhere to ethical norms in
scientific research. Ethical principles, based on the
directive prepared by COPE (Committee on Publication
Ethics) (https://publicationethics.org/resources/resources-
and-further-reading/international-standards-editors-and-
authors), have been adopted by the Medical Journal of
Mugla Sitki Kogman University and it is recommended to
be adopted by authors, reviewers and editors. Some of
these suggestions are given below.

Ethical Responsibilities of Authors:

- Authors should be able to keep the data records related
to the research and give access to this data upon a
possible request.

- Make sure that the article is not published or accepted
elsewhere.

- To ensure compliance with national and international
laws and guidelines for all reseach involving human or
animal subjects (for example, the WMA Helsinki
Declaration, the NIH Laboratory Animal Policy, the EU
Directive on Animal Use), to confirm that the necessary
approvals have been obtained, to respect the subject's
privacy. To specify the relevant ethics committee
approvals and research details regarding the research in
the “Materials and Methods” section of the study.

- In the event of any conflict of interest, whenever the
author detects an ethical violation related to article,
should share it with the editor and publisher, publish a
bug addendum, compensation notice, or withdraw the
work when deemed necessary.

Ethical Responsibilities of Reviewers:

- To contribute to the decision-making process of the
editor, they should review the article objectively in time
and only accept the evaluation of the research related to
his/her area of expertise.

- Evaluate objectively only on the content of the study.

- They should consider working without regard to
religious, political and economic interests.

- They should provide guidance to help improve the
quality of the article to be published and scrutinize the
study. Reviewer should convey the comments
constructively and kindly to the author.

-They should protect the confidentiality of the
information provided by the editor and the author.

- Be aware of potential conflicts of interest (financial,
institutional, collaborative, or other relationship between
the author and the author) and, if necessary, alert the
editor to withdraw their help for this article.

Ethical Duties and Responsibilities of Editors:

- They should act in a balanced, objective and fair
manner while performing their duties, without
discrimination on gender, religious or political beliefs,
and ethnic or geographical origin of the authors.

- They should evaluate the studies submitted according to
their content and should not show any privilege to any
author.

- Take the necessary precautions to prevent possible
conflicts of interest and evaluate existing statements.

- In case of an ethical complaint, they should follow the
journal's policies and procedures and follow the
necessary procedures. They should give the authors an
opportunity to respond to the complaint, and should not
avoid applying the necessary sanctions regardless of
whoever the study belongs to.

- If the submitted study is not in line with the purpose and
scope of the journal, it must be rejected.

In all research articles (including retrospective studies),
Ethics Committee Approval must be obtained for the
study and the location, date (day, month and year) and
approval number of the Ethics Committee Approval must
be specified in the Materials and Methods section. It
should be noted that the study was carried out according
to the Helsinki Declaration (World Medical Association
Declaration of Helsinki
http://www.wma.net/en/30/publications/10policies/b3/ind
ex.html) in all studies involving human participants. In
case reports, the sentence ’written informed consent was
obtained from the patient (or from the legal guardian),
which indicates that medical data can be published’’ must
be stated together with the informed consent date. For
experimants on animals, institutional or national
guidelines on the care and use of laboratory animals
should be followed and reported. The editor and editorial
board are not responsible for the sentences used by the
authors in their study. Scientific, legal and ethical
responsibility belongs to the authors.

The corresponding author should state that the submitted
manuscript is not published elsewhere and is not in the
process of being evaluated in another journal at the same
time. If part of the study was presented as an oral or
poster presentation in the congress, the title page should
be specified by giving the name of the congress, place
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and date. Accepted manuscripts become the permanent
property of the journal and may not be published
elsewhere without permission.

Evaluation: All articles are evaluated by at least two
reviewers using double-blind evaluation. The evaluation
of the articles is done by considering their scientific
importance and originality. Manuscripts accepted for
publication can be edited by the editorial board by
informing the authors without changing the content.
Check for Plagiarism: Articles submitted are checked
for format and plagiarism. Articles that are not suitable
for format or have high plagiarism similarity rate (should
be less than 20%) are sent back to the responsible author
for evaluation.

Conlflict of interest: If there is an institution directly or
indirectly providing financial support for any personal,
commercial connection or study that may be a party to
their work, the authors; must notify the editor on the
presentation page of the commercial product, drug, or
commercial relationship with the company. If there is no
conflict of interest, the authors should state that 'Authors
declare that there is no conflict of interest'.

Language

The official languages of the Journal is English. All
spelling and grammar mistakes in the submitted articles
are corrected by the editor without changing the data
presented. It is the authors’ responsibility to prepare a
manuscript that meets spelling and grammar rules.
Copyright Statement

A copyright transfer statement indicating that the ‘The
copyright to this article is transferred to Medical Journal
of Mugla Sitki Kocman University and will be effective
if and when the article is accepted for publication’ should
be sent in the content of cover letter. No payment is done
to authors for their articles.

Article Types

Reviews: Reviews should shed light on new or
controversial areas. It should include English and Turkish
titles and the abstract should not exceed 250 words. The
review content should not exceed 5000 words and the
number of references should not exceed 70.

Original articles: Original articles describe the results of
basic or clinical studies or clinical trials. Original articles
should follow the basic structure of an abstract,
introduction, materials and methods, results, discussion,
acknowledgement (if necessary), conflict of interest
statement, ethics committee approval
(place/date/number), funding statement, references and
tables and figures (as appropriate).

Case Reports: The Journal publishes significant case
reports related to every aspect of medicine. Case reports
should follow the basic structure of an abstract,
introduction, case report, discussion, references, and
tables and figures (as appropriate).

Manuscript Submission

All manuscripts must be submitted electronically on the
http://dergipark.gov.tr/muskutd

Preparation of Manuscripts

Submissions should be doubled-spaced and typed in
Times New Roman 12 points with line numbers. All
pages should be numbered consecutively in the bottom
right-hand corner, beginning with the title page. The title
page should not include the names and institutions of the

authors. Manuscript must be prepared as a word file
(*.doc, *.docx).

Cover letter: Cover letter should include statements about
manuscript ~ category  designation,  single-journal
submission affirmation, conflict of interest statement,
copyright transfer statement, sources of outside funding,
equipments (if so).

Title Page: On the title page, provide the complete title
and a running title. List each contributor's name,
institutional affiliation and ORCID number. The
individual ORCID number can be obtained from
http://orcid.org. Corresponding Author is the contributor
responsible for the manuscript and proofs. This is the
person to whom all correspondence and reprints will be
sent. The corresponding author is responsible for keeping
the Editorial Office updated with any change in details
until the paper is published. If part of the study was
presented as an oral or poster presentation in the
congress, the title page should be specified by giving the
name of the congress, place and date.

Abstract and Keywords: The abstract must not exceed
250 words. It should summarize the aim of the study and
describe the work undertaken, results and conclusions.
The study should include 3 - 5 keywords. The words
should be separated by comma (,) from each other.
English key words should be appropriate to “Medical
Subject Headings (MESH)”
www.nlm.nih.gov/mesh/MBrowser.html = Turkish key
words should be appropriate to “Tiirkiye Bilim Terimleri
(TBT)” www.bilimterimleri.com

Introduction: The Introduction should briefly discuss the
objectives of the study and provide the background
information to explain why the study was undertaken,
and what hypotheses were tested.

Materials and Methods: Clearly explain the methods and
the materials in detail to allow the reader to reproduce the
results. Equipment and apparatus should cite the make
and model number and the company name and address
(town, county, and country) at first mention. Give all
measurements in metric units. Use generic names of
drugs.

Statistically Evaluation: All retrospective, prospective
and experimental research articles must be evaluated in
terms of biostatics and it must be stated together with
appropriate plan, analysis and report. p values must be
given in the manuscripts.

Results: Results must be presented in a logic sequence
with text, tables and illustrations. Tables and text should
not duplicate each other. p values must be given in the
manuscripts (as p=0.014).

Discussion: This section should be concise. Emphasize
only the new and most important aspects of the study and
their conclusions. The Discussion should include a brief
statement of the principal findings, a discussion of the
validity of the observations, a discussion of the findings
in light of other published work dealing with the same or
closely related subjects, and a statement of the possible
significance of the work. Authors are encouraged to
conclude with a brief paragraph that highlights the main
findings of the study.

Acknowledgements: ~ Authors must acknowledge
individuals who do not qualify as Authors but who
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contributed to the research. Abbreviations: The
abbreviation of a word or word sequence is given in the
first appearance within a bracket after the word or word
sequence. The abbreviation is used through the main text
Tables, Figures and Graphs: All tables, figures, graphs
and other visual media must be numbered in order of
citation within the text and must not disclose the names
of the patients, doctors or institutions. Tables must be
placed at the end of the references section in the main
document. Tables should not be submitted in JPEG, TIFF
or other visual formats. In microscopic images,
magnification and staining techniques must be specified
in addition to figure captions. All images should be in
high resolution with minimum 300 DPI. All illustrations
(including line drawings and photographs) are classified
as figures. Figures must be added to the system as
separate .jpg or .gif files. Figures should be numbered
consecutively in Arabic numbers and should be cited in
parenthesis in consecutive order in the text. Lines in the
graphs must be in adequate thickness. Therefore, loss of
details would be minimal if reduction is needed during
press. Abbreviations used in tables must be defined in
alphabetical order at the bottom of the tables. Roman
numerals should be avoided while numbering the Tables
and Figures, or while citing the tables in the text.

References: References in the text must be numbered in
the order of citation and must be given with natural
numbers within a bracket at the end of the sentence. List
all Authors when three or fewer; when four or more, list
only the first three and add ‘et al’. Journal titles should be
cited in full. The style of references and abbreviated titles
of journals must follow that of Index Medicus or one of
the examples illustrated below:

Format for Journal Articles:

Murtaugh TJ, Wright LS, Siegel FL. Calmodulin plus
cyclic AMP-dependent phosphorylation of a Mr 22,000
pituitary protein. J Biol Chem. 1985;260(29):15932-7.
Format for Committees and Groups of Authors:

The Standard Task Force, American Society of Colon
and Rectal Surgeons: Practice parameters for the
treatment of haemorrhoids. Dis Colon Rectum
1993;36:1118-20.

Format for Chapter from a Book:

Milson JW. Haemorrhoidal disease. In: Beck DE,
Wesxner S, eds. Fundamentals of Anorectal Surgery. 1
1992; 192-214. 1a ed. New York: McGraw-Hill

Format for Books and Monographs:

Bateson M, Bouchier I. Clinical Investigation and
Function, 2nd edn. Oxford: Blackwell Scientific
Publications Ltd, 1981.
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Unilateral Axillary Lymphadenopathy Frequency and Follow-up
Results After Inactivated COVID-19 Vaccination

Inaktive COVID-19 Agis1 Sonrasi Unilateral Aksiller Lenfadenopati Sikhg
ve Takip Sonuclar:

Funda DINC!, Cenk ELIBOL!, Murat Yunus OZDEMIR!, Turhan TOGAN?

"Mugla Sitk1 Kogman University, Radiology Department, Mugla, Turkey
2Mugla Sitki Kogman University, Infectious Diseases Department, Mentese /Mugla Turkey

Oz

Asilariin yayginlagmasiyla birlikte asiya bagl ipsilateral aksiller
lenfadenopati ile karsilasilabilmektedir. Caligmanin amaci
inaktive COVID-19 agis1 sonrasi aksiller lenfadenopati sikligini,
lenf bezlerinin sonografik ozelliklerini ve takip sonuglarini
degerlendirmektir. ~ Mart-Nisan 2021  tarihleri arasinda
gerceklestirilen prospektif ¢aligmaya toplam 127 katilimer dahil
edilmigtir. Tanimlayic1 ve ¢ikarimsal istatistiksel analizler SPSS
kullanilarak gerceklestirilmistir. ikinci doz asilamadan sonra 10-
16 giinliik stiregte 127 katilimcinin (39.92+8.96 yasinda, %68.5'
erkek) ultrasonografi ile aksiller lenf nodu durumu
degerlendirildi. Toplam 32 katilimcida (%25.2) ilk ultrasonda
ipsilateral aksiller lenfadenopati goriildii. Bu hastalardan yalnizca
birinde 30 giin sonraki kontrol ultrasonda sebat eden
lenfadenopati goriildi. Lenf nodu korteks kalinlig1 en kalin
yerinde asilanan tarafta (2.63+2.12 mm) kars1 tarafa (1.53+1.11
mm) gore anlamli derecede yiiksekti (p<.001). Lenfadenopati
say1st agilanan tarafta kars: tarafa gore daha yiiksekti (p<.001).
Ayrica COVID-19 &ykiisii ile ipsilateral lenfadenopati
bulunmamasi arasinda anlamli iliski mevcuttu (p<.001). Lokal bir
yan etki olarak inaktive COVID-19 agisnin ikinci dozu
sonrasinda ipsilateral aksiller lenfadenopati goriilebilmekte ve
genellikle 1 ay i¢inde gerilemektedir. Ancak daha énce COVID-
19 enfeksiyonu geciren bireylerde as1 sonrasi aksiller
lenfadenopati  beklenmemektedir. ~ Aksillayr ilgilendiren
radyolojik incelemelerden 6nce hem enfeksiyon hem de asilama
gecmisinin bilinmesi, radyologun lenf nodu durumunu yanlis
yorumlanmasini engelleyecektir. Astya bagli ipsilateral aksiller
lenfadenopatinin, koronavirus enfeksiyon Oykiisii olmayan
bireylerde inaktif COVID-19 agilari sonrasinda goriilebilecegi ve
tespit edildikten bir ay sonra g¢ogunlukla kayboldugu akilda
tutulmalidir.

Anahtar Kelimeler: Agsilama, Covid-19, Kortikal Kalinlk,
Lenfadenopati, Ultrasonografi

Abstract

Vaccine-induced ipsilateral axillary lymphadenopathy can be
encountered with the widespread application of COVID-19
vaccines. The study aims to evaluate the frequency of axillary
lymphadenopathy, sonographic features of axillary lymph nodes
after administration of inactivated COVID-19 vaccine, and follow-
up results. Between March and April 2021, a total of 127
participants were enrolled in this prospective study. Data were
analyzed using both descriptive and exploratory test techniques with
SPSS. A total of 127 participants (39.92+8.96 years, 68.5% men),
who were between 10-16 days after the second dose vaccination,
were evaluated for axillary lymph node status by initial ultrasound.
A total of 32 participants (25.2%) had ipsilateral axillary
lymphadenopathy in the initial ultrasound. Only one of these
patients had persistent lymphadenopathy on the control ultrasound
30 days later. The widest cortical thickness was significantly higher
on the ipsilateral side (2.63+2.12 mm) compared to the contralateral
side (1.53+1.11 mm) (p<.001). The number of lymphadenopathies
was higher on the vaccinated side compared to the contralateral side
(p<.001). A significant relationship between the history of COVID-
19 infection and the absence of ipsilateral lymphadenopathy was
found (p<.001). As a local adverse effect, ipsilateral axillary
lymphadenopathy following the second dose of inactivated COVID-
19 vaccine can be seen, and it usually regresses within a month.
However, during that period, axillary lymphadenopathy is not
expected in vaccinated individuals who previously experienced
COVID-19 infection. Awareness and questioning of both infection
and vaccination history before radiological examinations involving
the axilla should help the radiologist avoid the misinterpretation of
lymphadenopathy. It should be kept in mind that vaccine-induced
ipsilateral axillary lymphadenopathy can be seen after inactivated
COVID-19 vaccines in individuals who don’t have a history of
coronavirus infection, and it regresses a month later after detection.
Keywords:  Vaccination, Covid-19, Cortical  Thickness,
Lymphadenopathy, Ultrasound

Introduction

With the widespread usage of inactivated or
mRNA COVID-19 vaccines worldwide, different
side effects of vaccination have been identified (1,2).
One of these side effects is vaccine-induced
lymphadenopathy following deltoid vaccination
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administration. The axilla is one of the most
common regions where lymphadenitis can be
observed from 1 to 3 weeks after vaccine injection.
Lymph node changes typically begin on the 8th day
after vaccination, with maximal antibody response
reached 15 days after vaccine administration (3).
Vaccine-induced ipsilateral axillary
lymphadenopathy has been detected using various
imaging modalities such as ultrasound, CT, MRI, or
FDG PET/CT following COVID-19 vaccine
administration. This phenomenon poses diagnostic
challenges, complicates patient management, leads
to unnecessary biopsies or treatments, and causes
patient anxiety (4-7). Understanding the frequency
of axillary lymph node enlargement and its imaging
features after COVID-19 vaccination should assist
radiologists in interpreting findings. Additionally,
awareness of vaccine-induced axillary
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lymphadenopathy among both radiologists and
clinicians aids in scheduling radiological
examinations and evaluating results for patient
management. Most cases of ipsilateral axillary
lymphadenopathy  following deltoid mRNA
COVID-19 vaccination have been observed
primarily during breast screening or imaging of
oncologic patients with PET-CT. The reported
lymph nodes with pathological imaging features
were almost exclusively observed after vaccination
with mRNA COVID-19 vaccines (8). In a study,
vaccine-associated hypermetabolic
lymphadenopathy in PET-CT occurs more
commonly after mRNA vaccination compared to
inactivated vaccination (9). In a retrospective study,
it is shown that mild and diffuse lymph node cortical
thickness can be detected using ultrasound following
administration of inactivated COVID-19 vaccines
even when there are no clinical signs of lymph node
enlargement (10). The study aims to evaluate the
frequency of  axillary lymphadenopathy,
sonographic features of axillary lymph nodes, and
follow-up results following administration of the
inactivated SARS-CoV-2 vaccine (CoronaVac).

Material and Method

Mugla Sitki1 Kogman University Medical Faculty
Ethics Committee approved this study (Approval
Reference Date and Number: 31.03.2021 and 7/I1).
Informed consent was obtained from all volunteers
before the wultrasound examination. Study
participants were selected using the quota sampling
method. Between March and April 2021, a total of
127 participants were enrolled in this prospective
study. The study included participants who were
between 10-16 days after receiving the second dose
of the CoronaVac vaccine. Exclusion criteria were as
follows: participants under 18 years of age,
participants ~ with a  known  history of
immunodeficiency or malignancy, participants with
a history of rheumatological diseases that could
affect axillary lymph nodes, and participants with a
history of axillary surgery. Real-time ultrasound
examinations of all participants were performed by
the same radiologist with 12 years of experience. A
second radiologist with 15 years of experience
reviewed all the images, and both radiologists
reached a consensus on the final results of lymph
node status, whether lymphadenopathy was present
or not.

Lymph nodes were classified and grouped as
reactive or pathological based on the sonographic
features described by Bedi et al. The cutoff value for
lymphadenopathy was described as 3 mm (11). If a
lymph node had cortical thickness less than 3 mm
with an oval shape and visible echogenic hilum, it
was described as a reactive lymph node. If the lymph
node had cortical thickness more than 3 mm, didn’t
have a visible hilum, or was spherical shaped, it was
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noted as a pathological lymph node. The radiologists
evaluated the lymph node status by considering both
cortical thickness and morphological features of the
lymph nodes. In case of disagreement between the
radiologists, the lymph node was considered
pathological. For both axillary regions, the short and
long axis, cortical thickness and the number of
reactive lymph nodes, the number and cortical
thickness of spherical lymph nodes, and, also the
short and long axis, cortical thickness, and the
number of lymphadenopathies were separately
measured. Then the widest cortical thickness of the
lymph nodes containing both the reactive lymph
node and lymphadenopathies for each axilla was
noted for each patient. The pathological lymph node
number, and the status of the axilla as positive or
negative for the lymphadenopathy were also
evaluated. The third radiologist (having a 3 year-
experience) noted the age, weight, height of the
patients, the site of the vaccination, presence, and
duration of pain after vaccination, and history of a
palpable mass detected by the patient.

If lymphadenopathy is detected on the initial
ultrasound, participants are invited for a follow-up
ultrasound a month later, following the
recommendations of the Society of Breast Imaging
Patient Care and Delivery Committee (12). The same
radiologist performed the follow-up ultrasound
without knowledge of the previous axillary status
and recorded the same parameters. The contralateral
axilla was used as a control group in our study.

Statistical Analysis

The distributions of the measured variables were
assessed using the Shapiro-Wilk test for normality.
Group-wise differences were evaluated with a t-test
if the normality assumption was met, and with the
Mann-Whitney U test if the normality assumption
was violated. The Wilcoxon test was used to
compare two related samples when the data were not
normally distributed. Additionally, to explore the
relationship between the number of lymph nodules,
age, and BMI, the Pearson correlation coefficient
was calculated. The relationship between categorical
variables was examined using the Chi-square test to
identify differences between sub-categories. Results
were presented as mean and standard deviation for
parametric data and as mean, median, and
interquartile range for non-parametric data.
Statistical analyses were performed using SPSS
version 25 (developed by SPSS Incorporated,
located in Chicago, Illinois, USA). The significance
level was set at p<.05.

Results

A total of 127 participants, comprising 68.5%
(87) men and 31.5% (40) women, participated in our
study. Eleven volunteers were excluded from the
study due to bilateral vaccination (n=4), history of
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breast cancer (n=3), known axillary lymph node
enlargement before vaccination (n=2), and a history
of theumatological diseases (n=2). The average age
was recorded as 39.92+8.96 years. Among the
participants, 30 (23.6%) had a history of COVID-19,
while 97 (76.4%) had a negative history. Nineteen of
them had mild, nine had moderate, and two had
severe COVID-19 infection. For participants with a
history of COVID-19, the time between the first
diagnosis and the initial ultrasound for the study was
found to be 96.6+20.5 days. Following the second
dose of vaccination, the time between vaccination
and the initial ultrasound examination ranged from
10 to 16 days, with a mean of 13.65+1.21 days. After
the second vaccination of CoronaVac, the initial
ultrasound revealed that a total of 38 patients
(29.92%) had axillary lymphadenopathy. Of the
participants, 25.2% (n=32) had only ipsilateral
axillary lymphadenopathy on the injection side,
while five participants had bilateral axillary
lymphadenopathy, and only one participant had
contralateral axillary lymphadenopathy on the initial
ultrasound. For the contralateral side of the axilla, a
total  of participants  (4.72%)  had
lymphadenopathy.

six

The Chi-square test revealed no difference in
terms of ipsilateral and contralateral lymph node
status among male and female participants (p=0.487,
0.423, respectively). The relationship between age
and contralateral axillary reactive lymph node cortex
thickness is negative, with a low correlation
coefficient of r=-0.222, and a significance level of
p<0.05. Moreover, ipsilateral and contralateral
axillary reactive lymph node cortex thickness
exhibited a positive and moderate correlation, with a
correlation coefficient of r=0.408 and a significance
level of p<0.01.

According to the t-test results, the measured
variables of "long axis of reactive lymph nodes and
also short axis, long/short axis ratio, and cortical
thickness of both the reactive lymph nodes and
lymphadenopathy" were not significantly different
between vaccinated ipsilateral and contralateral
axilla. However, "the widest cortical thickness of all
the lymph nodes in the axilla" was significantly
higher in the "ipsilateral vaccinated side" group, with
a mean of 2.63+£2.12 compared to the "contralateral
side" group, with a mean of 1.53%1.11 at p<0.001
(Table 1).

Table 1. Descriptives of parametric variables and group-wise differences in initial ultrasound

95%CI
Variable Group Mean SD MD  Lower Upper p
. Ipsilateral 16.57 4.77 .306
long axis of RL (mm) Contralateral 1737 591 -0.79 -2.32 0.73
. Ipsilateral 7.25 1.86 -0.01 -0.57 0.56 984
short axis of RL (mm) Contralateral 7.26 2.12
. . . Ipsilateral 1.96 0.58 0.15 -0.01 0.31 .061
widest cortical thickness of RL (mm) Contralateral 1.80 0.55
. . Ipsilateral 2.34 0.63 -0.08 -0.26 0.09 352
long/short axis ratio of RL Contralateral 243 0.60
. Ipsilateral 8.06 1.85 -0.27 -2.00 1.46 753
short axis of LP (mm) Contralateral 8.33 2.32
. . Ipsilateral 3.95 0.75 0.54 -0.09 1.17 .093
cortical thickness of LP (mm) Contralateral 340 026
. . Ipsilateral 2.27 0.58 -0.05 -0.56 0.46 .841
long/short axis ratio of LP Contralateral 232 0.47
widest cortical thickness of all the Ipsilateral 2.63 2.12 1.10 0.68 1.52 .000
lymph nodes in the axilla (mm) Contralateral 1.53 1.11

RL: Reactive lymph node, LP: Lymphadenopathy, Ipsilateral: Vaccinated side, Contralateral: Non-vaccinated side, SD: Standard Deviation,

MD: Mean Difference, CI: Confidence Interval

On the other hand, "the number of reactive lymph
nodes" and "the long axis of lymphadenopathy" were
not found to be different between the "vaccinated
side" and "other side" groups according to the Mann-
Whitney U test. Nevertheless, the number of
lymphadenopathies was significantly higher in the
"vaccinated side" (0,1) compared to the
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"contralateral side" (0,0) at p<0.001, as detailed in
Table 2.

Table 3 presents the number of observations in
each group and indicates if there is a significant
relationship between the groups, with the
corresponding p-value on the right-hand side. We
observed that "lymphadenopathy with thickened
cortex" and "spheric lymph nodes" were more
commonly observed on the vaccinated side,
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accounting for 84.2% and 91.7% of the total,
respectively. Moreover, the "status of axilla" was
predominantly characterized as "lymphadenopathy"
(86%) on the vaccinated side compared to the
contralateral side (only 14%). Furthermore, the
presence of pain in the arm was investigated in cases
of "ipsilateral lymphadenopathy with thickened
cortex". The results indicated that there was no arm
pain in  81% (n=77) of cases with

"lymphadenopathy", but arm pain was present in
19% (n=18) of cases. Additionally, when
"lymphadenopathy with thickened cortex" was
present, arm pain was absent in 59.4% (n=19) of
cases, and present in 40.6% (n=13) of cases
(p=0.014). There was a statistically significant
relationship between COVID-19 history and the
absence of ipsilateral lymphadenopathy with
thickened cortex, as shown in Table 4 (p<0.001).

Table 2. Descriptives of non-parametric variables and group-wise differences in initial ultrasound

Variable Group Mean Median IQR p
Ipsilateral 1.86 2 1.5 .947

Number of RL Contralateral 1.85 2 1.75

. Ipsilateral 18.06 17 6 .559
The long axis of LP (mm) Contralateral 18.83 20 8.25
Number of thickened cortex lymh Ipsilateral 0.34 1 1 .000
node Contralateral 0.06 1 1
Number of LP (with spherical Ipsilateral 0.43 0 1 .000
lymph nodes) Contralateral 0.07 0 0

IQR:Interquartile range, RL: Reactive lymph node, LP: Lymphadenopathy

Table 3 presents the number of observations in
each group and indicates if there is a significant
relationship between the groups, with the
corresponding p-value on the right-hand side. We
observed that "lymphadenopathy with thickened
cortex" and "spheric lymph nodes" were more
commonly observed on the vaccinated side,
accounting for 84.2% and 91.7% of the total,
respectively. Moreover, the "status of axilla" was
predominantly characterized as "lymphadenopathy"
(86%) on the vaccinated side compared to the
contralateral side (only 14%). Furthermore, the
presence of pain in the arm was investigated in cases
of "ipsilateral lymphadenopathy with thickened
cortex". The results indicated that there was no arm

pain in  81% (n=77) of cases with
"lymphadenopathy", but arm pain was present in
19% (n=18) of cases. Additionally, when

"lymphadenopathy with thickened cortex" was

present, arm pain was absent in 59.4% (n=19) of
cases, and present in 40.6% (n=13) of cases
(p=0.014). There was a statistically significant
relationship between COVID-19 history and the
absence of ipsilateral lymphadenopathy with
thickened cortex, as shown in Table 4 (p<0.001).

The measured variables of "ipsilateral axillary
reactive lymph node cortex thickness", "ipsilateral
axillary lymphadenopathy with thickened cortex",
"contralateral axillary reactive lymph node cortex
thickness", and "contralateral axillary
lymphadenopathy with thickened cortex" were
found to be 2.00+0.57, 4.08+0.79, 1.79+0.55, and
3.46+0.27 for females, and 1.85+0.59, 3.63+0.54,
1.834+0.55, and 3.24n/a for males, respectively.
Moreover, the differences between the two genders
in these variables were not statistically significant,
with p-values of 0.231, 0.132, 0.745, and 0.429,
respectively.

Table 3. Number of observations for the vaccinated ipsilateral and contralateral side

Group
Ipsilateral % (n) Contralateral side % (n) P

. No 49.2% (30) 50.8% (31)
Reactive Lymph node Present 50.3% (97) 49.7% (96) 883
Lymphadenopathy with No 44% (95) 56% (121) 000
thickened cortex Present 84.2% (32) 15.8% (6) ’

. No 47.9% (116) 52.1% (126)
Spheric Lymh Node Present 91.7% (11) 8.3% (1) 003
Conclusion of status of Normal 42.7% (90) 57.3% (121) 000
axilla Lymphadenopathy 86% (37) 14% (6) )

n: number of observation. Note:p value is obtained with Chi-square test and significant at 0.05

Table 4. Relationship between COVID-19 history and ipsilateral axillary lymphadenopathy with thickened cortex

Covid 19 History

Negative Positive P
Ipsilateral No 68% (65) 32% (30)
lymphadenopathy Present 100% (32) %0 (0) 000

with thickened cortex

Note:p value is obtained with Chi-square test and significant at 0.05
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The control ultrasound was performed 30 days
later for the 38 participants who had
lymphadenopathy in the initial ultrasound. Among
them, only 1 of the 38 participants had ipsilateral
lymphadenopathy with a thickened cortex (3 mm
cortex thickness) in the control ultrasound, while the
second ultrasound revealed that all the other
participants had reactive lymph nodes. The mean
number of ipsilateral and contralateral axillary
lymphadenopathy decreased over time from 1.45 to
0.03 and 0.24 to 0.00, respectively, at p<0.001 and
p=0.011, respectively. The recorded time-wise
differences are detailed in Table 5. According to the
Wilcoxon test results, time-wise differences were
explored in the cortex thickness of ipsilateral axillary
lymphadenopathy from the initial to the control
ultrasound at p<0.001, since the cortex thickness of
ipsilateral axillary lymph nodes significantly
decreased from the initial ultrasound to the control

ultrasound (4.93 to 1.97 mm). Moreover, similar
results were found for the cortex thickness of
contralateral axillary lymph nodes as well, with a
significant reduction from 2.10 to 1.47 mm
(p=0.012). The cortex thickness of axillary
lymphadenopathy in the control ultrasound 30 days
after was found to be 1.97+0.78 mm for the
vaccinated side and 1.474+0.95 mm for the other side,
with a statistically significant difference at p=0.018.
The number of axillary lymphadenopathies in the
control ultrasound 30 days after was recorded as
0.03+0.16 for the vaccinated side and 0.00+0.00 for
the other side, and therefore, was not significantly
different (p=0.317). Another ultrasound was
performed one month later on the patient who had a
lymph node with thickened cortex, and it was found
that the cortical thickness had reduced to 2.2 mm,
which is under the cut-off value.

Table S. Time-wise differences of ipsilateral and contralateral axillary lymphadenopathy

Variable Mean SD Median IQR Paired p
CTIL-i 4.93 2.38 4.00 2.03 CTIL-i- CTIL-30 .000
LNIL-i 1.45 0.80 1.00 1.00 LNIL-i - LNIL-30 .000
CTIL-30 1.97 0.78 2.15 0.90 CTCL-i - CTCL-30 .012
LNIL-30 0.03 0.16 0.00 0.00 LNCL-i - LNIL-30 .024
CTCL-i 2.10 1.37 2.10 1.15

LNCL-i 0.24 0.59 0.00 0.00

CTCL-30 1.47 0.95 1.85 1.20

LNIL-30 0.00 0.00 0.00 0.00

IQR:Interquartile range. The p-value is obtained with the Wilcoxon test for two-related samples. CTIL-i: cortex thickness of ipsilateral axillary
lymphadenopathy in initial ultrasound. CTIL-30: cortex thickness of ipsilateral axillary lymphadenopathy in 30 days later. LNIL-i: lymph node
number of ipsilateral axillary lymphadenopathy in initial ultrasound. LNIL-30: lymph node number of ipsilateral axillary lymphadenopathy in
30 days later. CTCL-i: cortex thickness of contralateral axillary lymphadenopathy in initial ultrasound

Discussion

Unilateral axillary lymphadenopathy causing
misdiagnosis after mRNA COVID-19 vaccination
has been demonstrated in several case reports and
studies (4-8). Additionally, it has been proven that
following administration of the first and second
doses of the COVID-19 vaccine, the number of
visible lymph nodes, maximum diameter, and
cortical  thickness significantly ~ increased
statistically, and in the follow-up, none of the
participants returned to baseline values before
vaccination (13). Our study indicates that ipsilateral
axillary lymphadenopathy can also occur as a local
adverse effect after administration of the inactivated
COVID-19 vaccine, like what is observed after
mRNA vaccines. It was observed that approximately
one-fourth of the participants developed ipsilateral
axillary lymphadenopathy within 2 weeks after the
second dose of CoronaVac, and 97% of these
participants had reactive lymph nodes in the control
ultrasound performed 1 month later. Six weeks after
the second dose of the inactivated COVID-19
vaccine, unilateral axillary lymphadenopathy is not
expected to be detected. One of the significant
findings of our study is that axillary

136

lymphadenopathy is not expected in vaccinated
patients who had a prior COVID-19 infection. This
result underscores the importance of not only
considering the vaccination history but also the
history of COVID-19 infection when evaluating
unilateral axillary lymph nodes in the era of COVID-
19 vaccination.

The mean age of the 127 participants in our
prospective study was 39.92+8.96, with a 23.6%
history of COVID-19 infection, and 68.5% of them
were men. We did not find a difference in lymph
node status and cortical thickness of lymph nodes
between sexes. A study that can be compared with
ours investigated the occurrence of axillary
lymphadenopathy similarly. In that study, 91
participants (79.1% women) with a mean age of 44,
who received the mRNA COVID vaccine, were
included, and 28% of the population had previously
had the infection (13). While the frequency of
unilateral  axillary lymphadenopathy among
participants after the second dose of the inactivated
vaccine was 25.2% in our study, they demonstrated
that the frequency was 81.3% after the mRNA
vaccine, which is much higher than in our study.
This difference in frequency may arise from the
different types of vaccines, which elicit different
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immune responses through different mechanisms.
The high percentages of vaccine-induced
hyperplasia of lymph nodes after COVID-19
vaccines are indicative of a robust immune response
to these vaccines (14).

The mean cortical thickness of ipsilateral lymph
nodes (2.63 mm) was significantly wider compared
to the contralateral side (1.53 mm) two weeks after
receiving the inactivated vaccine. It has been shown
that the mean cortical thickness of lymph nodes
increased from 1.6 mm to 4.6 mm one week after
receiving the mRNA vaccine (13). The mean
contralateral cortical thickness in our study and the
baseline cortical thickness in the other study are
nearly the same, which can be assumed as the
standard cortical thickness of normal axillary lymph
nodes due to the lack of information about this issue.
Taken together, it is evident that these vaccines
cause cortical thickening regardless of whether they
cause lymphadenopathy appearance on ultrasound or
not.

One of the striking findings of our study, which
correlates with the other study, is the paradoxical
lymph node response in participants who
experienced previous COVID-19 infection
compared to naive participants (13). We believe that
the localization and mechanism of the immune
response are different in patients previously infected
and those who are not. Further investigation into the
changes due to immune response in the occurrence
of COVID-19 is needed to prove this hypothesis.
Several recommendations have been released in the
era of COVID-19 vaccination, but the history of
infection was not specifically mentioned in these
recommendations (12,15). With the results of
current and future studies, recommendations for
patients with a history of COVID-19 infection or
those requiring a booster dose may also be altered.

The cortical thickness of ipsilateral axillary
lymphadenopathy significantly reduced between the
initial and control ultrasounds in our study.
However, cortical thickness on the ipsilateral side
was still found to be statistically wider than the
contralateral side in the control ultrasound. Only 1 of
the 38 participants had cortex thickness in the control
ultrasound that achieved normal thickness in the
second control ultrasound 1 month later. In contrast,
the other study showed that 53.1% of participants
normalized cortex thickness within a month, and
9.4% continued presenting cortical thickness in the
4th month. Additionally, none of their participants
reached basal cortical thickness in follow-ups (13).
The wider cortical thickness on the ipsilateral side in
the control ultrasound issued in our study, and the
failure to reach basal levels in follow-ups in the other
study, indicates that despite cortical thickness
regressing over time, it remains thicker than before
vaccination. The difference in normalization of
cortical thickness between the two studies may
depend on the difference in vaccine type and
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immune response. Monitoring the difference in
normalization of lymphadenopathies among
different COVID-19 vaccines closely in further
studies is necessary to provide more accurate
recommendations according to vaccine types.

The main limitation of our study is that we lack
data on the axillary status of the participants before
vaccination and after the first dose vaccination. We
did not monitor the status of lymphadenopathies for
short periods, and we conducted a control ultrasound
only 1 month after detecting lymphadenopathies.
Another limitation is that our study group received
the inactivated COVID-19 vaccination, so we did
not compare the frequency of axillary
lymphadenopathy with other types of COVID-19
vaccines. Additionally, we did not evaluate the
participants after the third dose, which may present
new challenges with the widespread practice of
booster doses. Furthermore, we did not assess the
status of ipsilateral supraclavicular and cervical
lymph nodes, where lymphadenopathy could also be
observed after vaccination.

Conclusion

The widest cortical thickness of the lymph nodes
and the number of Iymphadenopathies are
significantly higher on the ipsilateral side of
vaccination compared to the contralateral side. As a
local adverse effect of wvaccination, ipsilateral
axillary lymphadenopathy can be seen after the
second dose of inactivated COVID-19 vaccine, and
it mostly regresses within a month. However, during
that period, axillary lymphadenopathy is not
expected in vaccinated patients who previously
experienced COVID-19 infection. The frequency of
vaccine-induced axillary lymphadenopathy after
inactivated COVID-19 vaccine is 25.2%, and it
mostly regresses within a month. The timing of
elective imaging such as screening containing the
axillary region after vaccination would be
appropriate approximately 6 weeks after receiving
an inactivated COVID-19 vaccination. Ipsilateral
lymphadenopathy after inactivated COVID-19
vaccine is not expected in individuals who had
COVID-19 infection before the vaccination.
Recommendations for individuals presenting with
unilateral  axillary  lymphadenopathy  after
vaccination, with and without a history of COVID-
19 infection, may vary. Before performing
radiological examinations of the axilla, radiologists
and clinicians need to be aware of and inquire about
both COVID-19 infection and vaccination history
and timing. This will help radiologists and clinicians
avoid misinterpretation and mismanagement of
unilateral lymphadenopathy.
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Investigating the Role of IL-17A gene rs2275913 Variant in
Rosacea: In Silico Analysis Suggests Further Studies

Rosacea'da IL-17A geni rs2275913 Varyantinin Roliiniin Arastirilmasi: In
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Oz

Viicudun patojenlere karsi bagisiklik tepkisinin onemli bir
bileseni olan Interldkin-17 (IL-17), gesitli inflamatuar siireglerde
rol oynar. Ozellikle rosacea hastalarinin derisi kronik inflamasyon
sergiler ve IL-17"nin ek proinflamatuar kemokinler ve sitokinlerin
tiretimini indiikledigi bilinmektedir. Bu inflamatuar kaskad,
genislemis kan damarlari, bagisiklik hiicresi infiltrasyonu ve
papiil ve pistiillerin gelisimi dahil olmak iizere rosacea'nin ayirt
edici oOzelliklerine katkida bulunabilir. Calismada IL-17A
genindeki spesifik bir genetik varyasyonun (-197 G>A;
1s2275913) rosacea duyarliligr ile iligkili olup olmadigmmn
incelenmesi amaglandi. IL-17A varyantini ve rosacea riskini 31
saglikli bireyde ve rosaceali 25 bireyde karsilastirdik. IL-17A
varyantinin  genotiplemesi PCR-RFLP yontemi kullanilarak
yapildi. Genotip ve alel frekans dagilimlart gruplar arasinda ki-
kare testi (y2) kullanilarak karsilastirildi. Ek olarak, web tabanlt
araglar kullanilarak IL-17A geninin gen ontolojisi (GO) analizi de
gosterilmektedir. Bu calismada rs2275913 polimorfizmi ile
rosacea duyarliligi arasinda anlamli bir iligki gozlenmedi
(p=0.124), ancak in silico analizi IL-17A gen etkilesim aginin
hastalikta rol oynayabilecegini diisiindiirdii. IL-17A'nin ve ilgili
genlerin, Ozellikle de bagisiklik savunmasi ve inflamatuar
sireglerdeki  diizenlenmesindeki  kritik islevi g6z Oniine
alindiginda, rosacea gelisimi tizerindeki potansiyel etkisinin daha
fazla arastirilmasi gerekmektedir.

Abstract

Interleukine-17 (IL-17), a crucial component of the body's immune
response against pathogens, is also implicated in various
inflammatory processes. Notably, the skin of rosacea patients
exhibits chronic inflammation, and IL-17 is known to induce the
production of additional pro-inflammatory chemokines and
cytokines. This inflammatory cascade can contribute to the hallmark
features of rosacea, including dilated blood vessels, immune cell
infiltration, and the development of papules and pustules. The study
aimed to examine whether a specific genetic variation in the IL-17A
gene (-197 G>A; 1s2275913) is associated with rosacea
susceptibility. We compared the IL-17A variant and rosacea risk in
31 healthy individuals and 25 with rosacea. Genotyping of the IL-
17A variant was performed using the PCR-RFLP method. Genotype
and allele frequency distributions were compared across groups
using the chi-square test (¥2). Additionally, gene ontology (GO)
analysis of the IL-17A gene using web-based tools is also
demonstrated. No significant association between the rs2275913
polymorphism and rosacea susceptibility was observed in this study
(p=0.124) but in silico analysis suggested that the IL-17A gene
interaction network might play a role in the disease. Given its critical
function in regulating IL-17A and related genes, particularly in
immune defense and inflammatory processes, further investigation
into its potential influence on rosacea development is required.

Anahtar Kelimeler: I1L-17A, Inflamatuar Sitokinler, Gen Keywords: IL-17A, Inflammatory Cytokines, Gene Polymorphism,
Polimorfizmi, Rosacea Rosacea

Introduction due to its prolonged nature (1). While a definitive

cure for this skin disorder remains elusive, there

Rosacea is a chronic skin condition exist specific treatment modalities that aim to

distinguished by persistent redness, typically mitigate its effects. The global prevalence of rosacea

concentrated in the central region of the face.
Predominantly affecting individuals aged 30 to 60,
this dermatological disorder poses unique challenges
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currently stands at approximately 5%, and
projections indicate a potential rise in this rate in the
years to come (2). While the exact triggers of rosacea
remain elusive, there's mounting evidence pointing
towards an intricate interplay of genetics and
environmental influences (3,4). Although the
pathophysiology of rosacea is multifactorial, studies
conducted in recent years emphasize the importance
of innate and acquired immunity. The expression of
genes facilitated by TH17, which encode cytokines
such as IL-17A, IL22, IL6, IL20, and chemokine
CCL20, is believed to be a significant contributing
factor in the intricate landscape of rosacea
development (5,6). IL17A is produced by CD4+ T
helper (TH) cells and is an important pro-
inflammatory cytokine in triggering the immune
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response. Since IL-17 is one of the triggers of the
inflammatory process, it contributes to the
pathophysiology of rosacea (7).

Additionally, studies have elucidated the
angiogenic properties of IL-17, expanding our
understanding of its multifaceted role in the
pathogenesis of rosacea. In particular, while CD4+
TH cells typically dominate immune cell infiltrates,
rosacea presents a distinct TH1/TH17 polarization
pattern that distinguishes it from conditions such as
acne and wvulgaris (8). Although the connection
between the active roles of IL-17A in the
inflammatory response and the inflammation
process in the pathogenesis of rosacea has been
elucidated, more findings are needed about the
contribution of IL-17A gene variants to the
pathogenesis of rosacea. The study aimed to
investigate the potential effect of the IL-17A gene
1s2275913 variant on rosacea disease.

Material and Method

Study Groups

The study sample group was created using
convenience sampling. Our study included 25 adult
individuals (25 patients) who applied to Mugla Sitki
Kogman University, Department of Dermatology
and Venereology, were diagnosed with rosacea
disease, were over 18 years of age, had cognitive
ability, and did not have a serious immune disease.
The healthy control group included 31 adults over
the age of 18 (31 controls) who had not previously
been diagnosed with any skin or venereal disease or
serious chronic disease. The study did not include
infection, heart failure, cancer, or pregnant and
haematological patients. This research adhered to the
ethical principles outlined in the Declaration of
Helsinki and received prior approval from the Mugla
Sitk1 Kocman University Faculty of Medicine Ethics
Committee. Each participant actively provided
written informed consent prior to their involvement
in the study.

Molecular Analyses

Blood samples from participants for routine
testing were stored at -40°C for DNA extraction.
DNA extraction was employed using the Hibrigen
Blood DNA Isolation Kit (Hibrigen Biotechnology

R&D Industry and Trade Inc., Turkey). The
rs2275913 polymorphism within the IL-17A gene
was genotyped using PCR-RFLP analysis. The PCR
reaction, performed in a 25-pL volume, included 100
ng of genomic DNA and 2X Taq Master Mix
(Hibrigen Biotechnology R&D Industry and Trade
Inc., Turkey). The specific primer sequences and the
PCR and RFLP conditions are provided in Table 1.

Statistical analysis

Categorical data analysis was performed using
Yates’ corrected chi-square test and Fisher Freeman-
Halton tests in SPSS (IBM Corp. Released 2013.
IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.). The percentage (%) and
n (frequency) represent the category values. A p-
value of less than 0.05 showed statistical
significance for the results.

The power of the study was calculated using
posterior power analysis and “G-Power-3.1.9.4"
program. The power of the study, which included a
total of 56 patients with a medium effect size, was
determined to be 0.72.

In silico analyses

We leveraged the STRING database to elucidate
potential interactions between IL-17A and the
network proteins (https://string-db.org/). This tool
provides information about how proteins interact
with each other, both directly and indirectly,
revealing not only their physical connections but
also how they work together. Furthermore, we
utilized DisGeNET (http://www.disgenet.org/home)
to delve into gene-disease associations, specifically
focusing on genes linked to rosacea (C0035854). By
mining this curated database, we aimed to identify
genes potentially involved in the pathogenesis of this
skin condition.

Results

Molecular analyses

DNA samples taken from 25 patients and 31
healthy individuals over the age of 18 were analysed
for IL-17A gene 152275913 variant. The genotype
and allele distributions of the IL-17A gene
rs2275913 variant are shown in Table 2 and gel
visualisation is shown in Figure 1.

Table 1. PCR and RFLP conditions used for polymorphisms of IL-17A gene

PCR conditions of the IL-17A gene rs2275913 variant

Gene Polymorphism Primers
1s2275913 P1
IL17A (-196 G>A) P2

Temperature of annealing

Product size

65 °C 445 bp

RFLP conditions of the IL-17A gene rs2275913 variant

Gene Polymorphism

152275913
ILITA o6 GoA) EcoNI

Restriction enzyme

Digestion conditions

Restriction fragment sizes
G allele: 445 bp

37°C, 16-18h A allele:148 and 297 bp

R: 5’-GCATAACTCTTCTGGCAGCTGTA-3, F: 5’-GTATTTCTGGACCGTGGGCA-3’
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The control group exhibited genotype
frequencies consistent with Hardy-Weinberg
equilibrium  (p=0.138). For the rs2275913

polymorphism, the distribution of GG, AG and AA
genotypes was 12%, 4% and 84% in the case group,
and 3.2%, 19.4% and 77.4% in the control group,
respectively. We have detected no significant
difference in the genotype frequencies and allele
frequency the between two groups (p>0.999) (Table
2).

Table 2. Distribution of IL-17A genotypes and allele
frequencies in Cases and Healthy controls

Healthy Cases
controls p
n (%) n (%)
Genotype rs2275913 (-197 G>A)
AA 24 (77.4) 21 (84.0)
GG 1(3.2) 3 (12.0) 0.138
AG 6(19.4) 1(4.0)
Allele rs2275913 (-197 G>A)
G 54 (87.1) 43 (86.0)
A 8 (12.9) 7040) 09

In silico Analyses

We obtained functional enrichment descriptions for
potential STRING networks using the interactions
IL17A. STRING reported pathways related to
recognized networks, drawing from the Gene
Ontology and Reactome Pathways databases (Table
3). The results of positive regulation of plasma cell
differentiation, IL17 receptor activity and CD163
mediating an anti-inflammatory response ranked
first. The prominent results were related to
inflammation, consistent with the pathogenesis of
rosacea. Among the genes annotated in these results
were IL2, IL10, IL17RA, IL17RC and IL6 genes. A
total of 41 genes associated with rosacea were
identified in the DisGeNET database. In the analysis
results, CAMP, TRPV4, HLA-DRA, IL17A,
BTNL2, PSG2, OCA2, NHS, HLA-DRB AND
CD79A genes were among the top 10 genes.

Discussion

Rosacea is a chronic inflammatory skin disorder
characterized by persistent facial erythema. Its
pathogenesis involves a complex interplay of genetic
and environmental factors, culminating in the
activation of various immune cell types, including
keratinocytes, mast cells, endothelial cells, and T
lymphocytes (9). Among these, Th17 cells play a
pivotal role, releasing pro-inflammatory cytokines
like IL-17A, which contribute to the characteristic
inflammation observed in rosacea lesions (10,11).
This study aimed to explore the potential association
between the rs2275913 polymorphism within the IL-
17A gene and rosacea susceptibility. While our
analysis did not reveal a statistically significant
difference in genotype or allele frequencies between
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rosacea patients and healthy controls, the findings
warrant further discussion in the context of existing
literature.

Different studies highlight the important role of
IL-17A in the pathogenesis of various inflammatory
skin disorders, including psoriasis, ankylosing
spondylitis, and rheumatoid arthritis. It has been
suggested that inhibiting IL-17 may be beneficial in
the treatment of chronic inflammatory diseases such
as psoriasis, ankylosing spondylitis, and rheumatoid
arthritis (6). In a mouse model of imiquimod-
induced psoriasis, the pro-inflammatory cytokine
IL-17 was identified as a regulator of IL-25, a protein
highly expressed in psoriatic skin lesions (12).
Increased protein levels of IL-17F, IL-17A and IL-
17C in psoriatic skin lesions demonstrated that, in
addition to IL-17F, IL-17A and IL-17C also plays a
potential role in pathogenesis (13). In the
management of psoriasis, secukinumab has
demonstrated its ability to provide long-term
symptom relief by selectively neutralizing IL-17A,
the primary inflammatory cytokine in this
autoimmune disorder (14). Pityriasis rubra pilaris
(PRP), a rare acquired inflammatory skin condition,
is associated with increased levels of Th17 and Thl
cytokines, including IL-17A, IL-6, TNF, IL-22, IL-
12, IL-23, and IL-17F (15). Quantitative analysis in
lesional skin of Systemic Sclerosis revealed higher
mRNA expression of Th17 cytokines, including IL-
13, IL-17A, IL-26 and IL-22 compared to healthy
controls (16).

600 bp
500 bp
400 bp

300 bp

200 bp

100 bp

Figure 1. Polymerase chain reaction-restriction
fragment length polymorphism analysis for
genotyping of IL-17A rs2275913 variation. Lane 1
is a 100 bp DNA marker, lane 2 is GG genotype, lane
3 is GA genotype; lane 4 is AA genotype.
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Table 3. Functional enrichments of networks based on IL-17A interactions

Network Database

Description

Strength!

FDR?

Gene
Ontology-
Biological
Process

Gene
Ontology-
Molecular
Function

IL17F

(number of nodes: 11, number of edges: 54,
average node degree: 9.82, avg. local
clustering coefficient: 0.982, expected
number of edges: 23, PPI enrichment p-
value: 3.24¢-08)

Reactome
Pathways

1#

GO0:1900100

Positive regulation of plasma cell
differentiation

2#

GO0:0060559

Positive regulation of calcidiol 1-
monooxygenase activity

3#

G0:2000340

positive regulation of chemokine
(C-X-C motif) ligand 1 production
4#

GO: 0032747

Positive regulation of interleukin-23
production

S#

GO0:0097400
Interleukin-17-mediated signaling
pathway

1#

GO0:0030368

Interleukin-17 receptor activity
2#

GO0:0005125

Interleukin-17 receptor activity
3#

GO:0004896

Cytokine receptor activity

4#

GO0:0070851

Growth factor receptor binding
S#

GO0:0005126

Cytokine receptor binding

1#

HSA-9662834 - CD163 mediating
an anti-inflammatory response
2#

HSA-8877330

RUNXI1 and FOXP3 control the
development of regulatory T
lymphocytes (Tregs)

3#

HSA-6783783

Interleukin-10 signaling

4#

HSA-448424

Interleukin-17 signaling

S#

HSA-8950505

Gene and protein expression by
JAK-STAT signaling after
Interleukin-12 stimulation

3.08

3.08

3.03

2.89

2.78

2.65

1.79

1.75

1.72

1.67

2.6

2.55

2.08

2.02

1.99

0.00040

0.00040

2.77e-06

5.06e-06

7.95e-06

0.0070

3.63e-10

0.0088

0.00053

4.60e-08

0.0032

0.0033

0.00056

2.13e-05

0.0296

IStrength: Log10(observed / expected). This measure describes how large the
enrichment effect is. It’s the ratio between 1) the number of proteins in your

Knawn Interactions Predicted Interactions Others

~ network that are annotated with a term and ii) the number of proteins that we
. expect to be annotated with this term in a random network of the same size.

= » 2False Discovery Rate: This measure describes how significant the
enrichment is. Shown are p-values corrected for multiple testing within each

category using the Benjamini—Hochberg procedure.
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There are studies investigating the relationship of
various variants of the IL-17A gene with different
dermatological diseases. It has been reported that the
IL-17A rs2275913 variant does not affect the course
of atopic dermatitis (17). The -152 G/A IL-17A
variant AA genotype has been found to increase the
risk of developing atopic dermatitis (18). It has been
determined that AA+GA genotypes of the IL-17A
(rs10484879) variant increase fungal growth and
psoriasis susceptibility (19). A similar study
determined that the IL-17A (rs10484879) G/T
variant was effective in the pathogenesis of psoriasis
in a North Indian population (20). Another study
found no association between IL-17A rs4711998
and IL-17A rs2275913 variants and the development
of vitiligo (21).

While the exact role of IL-17A in rosacea
pathogenesis remains to be fully elucidated, the
current understanding suggests its involvement in
the inflammatory cascade. Further research is
warranted to explore the functional significance of
specific IL-17A variants and their potential
interactions with other genetic and environmental
factors in rosacea development. Additionally,
investigating the broader immunological landscape,
including Th17 cell subsets and other cytokine
profiles, might provide deeper insights into the
disease mechanisms.

The utilization of STRING and DisGeNET
databases provided valuable insights into potential
protein-protein  interactions and gene-disease
associations relevant to rosacea. Notably, genes like
CAMP, TRPV4, and IL17A emerged as potential
players in the rosacea network, warranting further
investigation. These findings pave the way for future
studies to delve deeper into the molecular
mechanisms underlying rosacea and identify
potential therapeutic targets.

In our study, the small number of participants is
a significant limitation.  Furthermore, the
investigation was restricted to a single
polymorphism within the IL-17A gene (rs2275913).
Evaluating  the influence of  additional
polymorphisms within this gene may offer more
comprehensive insights into the potential role of IL-
17A in rosacea pathogenesis.

Conclusion

This study investigated the potential association
between the IL-17A gene variant rs2275913 and
rosacea susceptibility. While in silico analyses
revealed functional enrichment related to rosacea
pathways and identified genes potentially involved
in the disease, no significant differences in genotype
or allele frequencies were observed between the
rosacea patient and control groups. These findings
suggest that the IL-17A rs2275913 variant may not
be a direct contributor to rosacea development.
However, further research with larger sample sizes
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and exploring additional IL-17A variants or
functional studies might be necessary to definitively
rule out its involvement.
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The Relationship Between Umbilical Cord Blood Interferon vy-
Inducible Protein-10 (IP-10) Levels and Clinical and Laboratory
Parameters in Preterm Infants

Preterm Bebeklerde Umbilikal Kord

Kam Interferon y ile Uyarilabilen

Protein-10 (IP-10) Diizeyleri ile Klinik ve Laboratuvar Parametreleri
Arasindaki iliski
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Oz

Interferon v ile uyarilabilen protein-10 (IP-10) giiglii inflamatuar
mediatorlerden biridir. Calismamizda antenatal erken membran
riiptiric (PPROM), fetal inflamatuar yanit sendromu (FIRS) ve
prematiirelie bagli morbiditeleri olan veya olmayan prematiire
bebeklerde kordon kani IP-10 diizeylerinin karsilastirilmasi
amaglanmustir. 37. gebelik haftasinin altinda dogan 85 prematiire
bebek ¢aligsmaya dahil edildi. Dogum aninda umbilikal korddan
alinan kan 6rneklerinde ELISA yontemi ile interlokin (IL)-6 ve
IP-10 diizeyleri olgiildii. Tim olgularda prematiirelige bagh
gelisebilecek komplikasyonlar (respiratuar distres sendromu,
erken ve ge¢ baslangigh sepsis, nekrotizan enterokolit,
intraventrikiiler kanama, prematiire retinopatisi, bronkopulmoner
displazi) ve mortalite kaydedildi. Kordon kaninda 11 pg/ml
iizerinde olan IL-6 diizeyleri FIRS olarak kabul edildi. PPROM’lu
grupta (n=27, %31.8) kordon kaninda medyan IP-10 seviyesi
diger gruplara gore anlamli derecede yiiksek bulundu (IP-
10=345.6 pg/ml vs. 28.3 pg/ml, p<0.001). FIRS saptanan
olgularda (n=36, %42.4) kordon kaninda medyan IP-10 diizeyi
FIRS saptanmayanlara gore anlamli derecede yiiksek saptandi
(p<0.001). Erken baslangich sepsis gelisen olgularda da kordon
kaninda medyan IP-10 seviyesi anlamli derecede yiiksek idi
(p=0.019). Prematiirelige bagh diger morbiditeler ile kordon kan1
IP-10 diizeyi arasinda anlamli bir iligki bulunamadi.
Calismamizda fetal inflamasyonu olan ve erken baslangigli sepsis
gelisen prematiire bebeklerde kordon kaninda IP-10 seviyelerinin
yiiksek oldugu saptanmigtir. Kordon kaninda yiiksek IP-10
seviyesi, neonatal sepsis geligen/gelisecek prematiire bebeklerde
intrauterin inflamasyonu gostermek icin erken bir belirteg olarak
kullanilabilir.

Anahtar Kelimeler: Fetal Inflamatuar Yanit Sendromu,
Inflamasyon, Interferon y ile Uyarilabilen Protein-10, Prematiirite,
Sepsis

Abstract

Interferon y-inducible protein-10 (IP-10) is one of the potent
inflammatory mediators. This research aims to compare cord blood
IP-10 levels in preterm infants with or without antenatal preterm
prelabor rupture of the membranes (PPROM), fetal inflammatory
response syndrome (FIRS) and prematurity related morbidities. We
enrolled 85 newborns with gestational age below 37 weeks.
Umbilical cord blood samples were obtained at delivery and stored.
Cord blood IP-10 and interleukin (IL)-6 levels measured with
ELISA test. All enrolled preterm infants have been followed-up for
prematurity related conditions including respiratory distress
syndrome, early and late onset sepsis, necrotising enterocolitis,
intraventricular haemorrhage, premature retinopathy,
bronchopulmonary dysplasia and mortality. FIRS defined as IL-6
levels of umbilical cord above 11 pg/ml. Cord blood median IP-10
levels were significantly higher in PPROM group (n=27, 31.8%)
than in the group without PPROM (IP-10=345.6 pg/ml vs. 28.3
pg/ml, p<0.001). Cord blood median IP-10 levels were significantly
higher in preterm infants with FIRS (n=36, 42.4%) compared to
infants without FIRS (p<0.001). Cord blood median IP-10 levels
were also higher in preterm infants with early onset sepsis than those
without early onset sepsis (p=0.019). We did not observe
relationship between cord blood IP-10 levels and other prematurity-
related complications. Increased cord blood IP-10 levels have been
observed in preterm infants with fetal inflammation and who
developed early onset sepsis. Cord blood IP-10 could be considered
an early marker for intrauterine inflammation and its effect on fetal
outcomes, such as the development of neonatal sepsis in preterm
infants.

Keywords: Fetal Inflammatory Response Syndrome, Inflammation,
Interferon y-Inducible Protein-10, Prematurity, Sepsis

Introduction

Infants born before the 37th postconceptional
week of pregnancy or before the 259th day from the
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mother’s last menstrual period are named as
“preterm infants”. Approximately 10% of all births
are preterm, and 1-2% of these infants are younger
than the 32nd week of gestation and have a birth
weight below 1500 grams (1,2). In many cases, the
cause of preterm birth cannot be diagnosed exactly,
but increasing risk factors increases the incidence of
preterm birth. The most common pathological
condition that causes preterm birth is inflammation
of the maternal-fetal connection (3). Studies have
shown that 40% of preterm births involve
intrauterine inflammation and infection, and these
infections are mostly subclinical. In particular, it has
been found that more than 80% of women who give
birth before the 28th week of gestation have
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intrauterine infection, and infection rates decrease as
the gestational week progresses (4).

Survival rates of preterm infants have increased
in recent years. This increase in survival rates has
also brought about an increase in morbidity rates. In
addition to the different biological structure and
physiological characteristics of preterm infants,
respiratory distress syndrome (RDS), necrotizing
enterocolitis (NEC), intraventricular hemorrhage
(IVH), retinopathy of prematurity (ROP), and in the
long-term cerebral palsy (CP) and
bronchopulmonary dysplasia (BPD) like serious
morbidities affects the prognosis (5). These
problems specific to premature infants are associated
with fetal inflammation, and their incidence and
severity increase in the presence of inflammation (3).

Interferon-y inducible protein-10 (IP-10) or C-X-
C motif chemokine ligand 10 (CXCLI10) is a
chemoattractant chemokine for T cells, exerting its
effects through interaction with the cell surface
chemokine (C-X-C motif) receptor 3 (CXCR3) (6-
8). CXCR3, a cell-surface G protein-coupled
receptor expressed mainly by T-helper (Th) 1 cells,
cytotoxic T cells and natural killer cells that have a
key role in immunity and inflammation. IP-10 is
secreted from cells as a response to increased
interferon (IFN)-y. Expression of IP-10 is seen in
many Th 1 type inflammatory diseases (e.g.,
multiple sclerosis, rheumatoid arthritis, psoriasis,
systemic lupus erythematosus, graves disease,
inflammatory bowel dissease, and type I diabetes),
where it is thought to play an important role in
recruiting activated T cells into sites of tissue
inflammation (6). In these diseases, IP-10 levels
correlate with tissue infiltration of T lymphocytes (6-
9).

There are limited studies on IP-10 in newborn
infants. Previous research suggests that serum IP-10
levels are significantly increased in birth-
asphyxiated and perinatally infected neonates (10).
In infants younger than four months (including
newborns) with suspected serious bacterial
infections, IP-10 assays might be predictive (11). A
study in preterm lambs exposed to chorioamnionitis
showed that IP-10 might contribute to lung injury
and altered pulmonary vascular development (12).

Currently, cytokine levels in cord blood,
placental  pathological examination, clinical
examination in the postnatal period, and imaging are
the methods used in diagnosis to evaluate the fetal
effects caused by intrauterine inflammation (2, 13).
In this study, we evaluated the effects of IP-10 and
interleukin (IL)-6 levels in the cord blood of preterm
infants on clinical and laboratory parameters and
their role in determining the severity of
inflammation.
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Material and Method

This prospective single-center cohort study was
conducted at the Neonatology clinic of Osmangazi
University Faculty of Medicine Hospital Center (a
level III neonatal intensive care unit [NICU]) in
Eskisehir, between 2010 June and 2011 July. All
infants born less than 37 weeks of gestation and
admitted to the NICU for any reason were included
in the study. Infants with major congenital anomalies
and those referred to other hospitals were excluded
due to the potential for missing medical records.
Ethical approval for the study was obtained from the
institutional ethics committee (dated 21.05.2010,
numbered 86).

Antenatal  histories, birth  weight, and
demographic findings of the cases were recorded.
The infants were divided into four groups according
to their antenatal history (Group 1: those with
preterm prelabor rupture of membranes [PPROM],
Group 2: those with preeclampsia, Group 3: those
with gestational diabetes, Group 4: those without
any risk factors).

The infants included in the study were divided
into two groups according to the presence of
PPROM in antenatal history, and early onset sepsis
and IP-10 levels were compared between the groups.

IL-6 and IP-10 levels were measured in cord
blood as markers of fetal inflammation in all preterm
infants. Infants with IL-6 levels above 11 pg/ml in
cord blood were classified as having “fetal
inflammatory response syndrome” (FIRS) (13). The
study group was then stratified by the presence or
absence of FIRS. Neonatal morbidities, mortality
and IP-10 levels were compared between these two
groups.

During their NICU stay, all preterm infants were
monitored for complications that may develop due to
fetal inflammation and prematurity (RDS, early and
late onset sepsis, NEC, IVH, ROP, BPD and
mortality).

Sample collection

Blood samples were taken from the umbilical
cord, centrifuged at 5000 rpm for 10 minutes, and the
serum was separated and stored at -80 °C until
analysis.

Measurement of cytokine levels

ELISA kits (Immunoassays Quantikine Kkits
R&D Systems for human IL-6 and IP-10) were used
for IL-6 and IP-10 measurements.

Clinical description

PPROM is defined as the rupture of fetal
membranes before labor begins and failure to deliver
within 18-24 hours following membrane rupture
(14).

RDS was defined as respiratory distress with
cyanosis on room air, tachypnea (respiratory rate
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>60/min), intercostal retractions, and the persistence
or progression of respiratory distress for 48-96 hours
of life, along with a diffuse reticulogranular
appearance on chest radiography and an air
bronchogram (15).

Neonatal sepsis occurs in the presence of at least
three of the following clinical findings, including:
tachycardia (heart rate >200/min) (except in cases
such as sleep, anemia, hypo/hyperthyroidism, pain,
post-feeding) or bradycardia, hypotonia,
hypotension, seizure, tachypnea, apnea, respiratory
distress, cyanosis, impaired skin color and perfusion,
malnutrition, lethargy, irritability. These clinical
findings were evaluated as high acute phase
reactants and/or accompanying blood culture
positivity. If sepsis findings appeared within the first
72 hours of life, it was considered “carly onset”
sepsis, and if it appeared after the first 72 hours of
life, it was considered “late onset” sepsis (16).

Diagnosis and staging in patients with clinical
and radiological signs and symptoms suggestive of
NEC were made according to modified Bell scoring
7).

Risky preterms (<34 weeks of gestation) and
infants who were clinically considered to have IVH
were evaluated using transfontanel ultrasonography
(USG) (18).

BPD was diagnosed using criteria from the
American National Public Health Institute and
classified as mild, moderate, or severe (19).

ROP screening was performed on infants born
<1500 g or <32 weeks of gestation. The screening
program started at 4-6 weeks after birth or at 31-33
weeks postconceptionally. Staging was done
according to vascular proliferation (20).

Statistical evaluation

'SPSS for Windows 27.0' package program was
applied in statistical evaluation of the results.
Whether the quantitative variables conformed to
normal distribution was examined with the
Kolmogorov-Smirnov test. Independent groups were
compared for non-normally distributed variables
using the Mann Whitney U test or Kruskal Wallis
analysis of variance. The relationship between
quantitative variables was determined by Pearson or
Spearman correlation analysis; The relationship
between qualitative variables was examined with
chi-square analysis. Descriptive statistics of
quantitative variables that conform to normal
distribution are shown as mean =+ standard deviation,
and descriptive statistics of quantitative variables
that are not normally distributed are shown as
median (25 th-75 th percentiles). P<0.05 values were
considered statistically significant.

Results

In total, 85 preterm infants were admitted to the
NICU during the study period. Of these, 49.4% were
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female and 50.6% were male. The majority of infants
(70.6%) were delivered via cesarean section. The
median gestational age of the infants was 33 (30.5-
35) weeks, and mean birth weight was 1924 + 699 g.
Epidemiological data of preterm infants included in
the study are shown in Table 1.

Table 1. Demographic characteristics of preterm
infants.
Preterm infants (n=85)

Gestational age (week)* 33 (30.5-35)
Birth weight (g)* 1924+699
Cesarean birth n (%) 60 (70.6)
Female n (%) 42 (49.4)
Apgar score 1th min® 5(3-7)
Apgar score 5th min* 8 (6-9)
Maternal age (years)* 28.7£5.0

*Mean + Standard deviation, “Median (25 th-75 th percentiles)

Antenatal history and IP-10

The maternal risk factors of the infants are shown
in Table 2. There was a significant difference in IP-
10 and IL-6 levels between the four groups (p<0.001
and p<0.001, respectively) (Table 2). In the post-hoc
analysis, cord blood median IP-10 and IL-6 levels
were found to be significantly higher in group 1 than
in groups 2, 3 and 4 (Figure 1). There was no
significant difference in C-reactive protein (CRP)
levels among the four groups (p=0.399) (Table 2).

1600

[® Median

Non-Outlier Range
1400 I g

1200
1000
800

600

IP-10 (pgiml)

400

200

1 +

200

PPROM

Gestational Diabetes
Preeclampsia

Figure 1. Cord blood IP-10 levels of the neonates
according to maternal risk factors. PPROM: preterm
prelabor rupture of the membranes, IP-10: interferon
v-inducible protein-10

Risk Factor {-)

In our study, six of 17 preterm infants who
developed sepsis (five early onset sepsis, one late
onset sepsis) had PPROM in their antenatal history.
The median IP-10 level (345.6 pg/ml) in the group
with antenatal PPROM was significantly higher than
in the group without PPROM (28.3 pg/ml)
(p<0.001). While the rate of early onset sepsis was
twice as high in the PPROM group (18.5%)
compared to the non-PPROM group (8.6%), there
was no significant statistically difference between
two groups (p=0.277). These findings are
summarized in Table 3.
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Table 2. Cord blood IP-10, IL-6 and CRP levels of the infants according to maternal risk factors
Group 1 Group 2 Group 3 Group 4
(n=27) (n=20) (n=15) (n=23) P
IP-10 (pg/ml) 345.6 333 69.7 4.8 <0.001
(141.2-924.2)* (0.72-111.7) (34.5-101.6) (0.76-24.9) )
IL-6 (pg/ml) 14.6 4.28 3.56 1.65 <0.001
(12.0-26.6)" (1.1-16.7) (1.8-6.3) (0.6-6.4) )
CRP (mg/dl) 0.50 0.37 1 2.1 0.399
(0.2-3.08) (0.15-16.7) (0.1-3) (0.3-3.08) )

IP-10: interferon y-inducible protein-10, IL-6: interleukin-6, CRP: C-reactive protein. Data are presented as median (25 th-75 th percentiles).
“Group 1 is statistically different from group 2, group 3 and group 4 (p<0.001, p=0.008 and p<0.001 for IP-10 respectively and p=0.009,

p=0.010 and p=0.010 for IL-6 respectively).

Morbidity and IP-10

Early onset sepsis developed 10 (11.8%) and late
onset sepsis developed 7 (8.2%) of the infants. In our
study, 20 (23.5%) of the infants had RDS; 4 (4.7%)
had NEC (stage 1B in one, stage 2A in two, and stage
3A in one infant); 7 (8.2%) had IVH (stage 1 IVH in
two, stage 2 IVH in four, and stage 4 IVH in one
infant); 5 (5.9%) had ROP (stage 3 ROP in four,
stage 4 ROP in one infant); and 9 (10.6%) had BPD
(mild BPD in three, moderate BPD in four, and
severe BPD in two infants).

The cord blood median IP-10 level of infants
who developed early onset sepsis was significantly
higher than that of infants who did not develop ecarly
onset sepsis (p=0.019), but no significant difference
was found in terms of IL-6 levels (p=0.350) (Table
4). No significant statistical difference was detected
between the cord blood median IP-10 and IL-6 levels
of infants who developed and did not develop late
onset sepsis, RDS, NEC, IVH, ROP, or BPD
(p>0.05) (Table 4).

Mortality and IP-10

Ten (11.8%) of 85 preterm infants in the study
group died. The cord blood median IP-10 level of
these infants was 81.3 pg/ml (6.3-201), and the IL-6
level was 6.4 pg/ml (1.5-17.3). When the cord blood
median [P-10 and IL-6 levels of these infants and the
surviving preterm infants were compared,
significant statistically difference was not detected
between them (p=0.817 and p=0.859 respectively)
(Table 4). Since nine out of 10 infants who
developed mortality died before the 28th day, ROP
and BPD were not evaluated in these infants.

FIRS and IP-10

FIRS was present in 36 (42.4%) of the preterm
infants in the study group. The cord blood median
IP-10 level of infants with FIRS (202.5 pg/ml
[range=119.4-873.6 pg/ml]) was significantly higher
than those without FIRS (11.8 pg/ml [range=0.81-
62.1 pg/ml]) (p<0.001). From the perspective of
perinatal morbidity, there was no statistical
difference in terms of RDS, late onset sepsis, BPD,
NEC, IVH, ROP frequency, and mortality between
preterms with and without FIRS (p>0.05). Although
the risk of early onset sepsis was higher in those with
FIRS, it was not statistically significant (p=0.088)
(Table 5).

Other Findings

A positive significant correlation was detected
between cord blood IP-10 level and cord blood IL-6
level (r=0.80, p<0.001).

In Table 3, the resulting effect size of the
posterior power analysis performed in the GPower
program through the IP-10 descriptive statistics of
those with and without PPROM was calculated as
2.512 and the obtained power was calculated as 99%.

Discussion

In our study, significant data were evaluated on
the relationship between high cord blood IP-10
levels and morbidity, mortality, and other laboratory
parameters in the neonatal period. This relationship
has been recently researched, but data are limited.
This is the first study to show that IP-10 levels are
elevated in the cord blood of preterm infants with a
history of PPROM in the antenatal period, FIRS, and
early onset sepsis.

Table 3. Presence of early onset sepsis and IP-10 level according to the presence of PPROM

PPROM No PPROM
(n=27) (n=58) P
Early onset sepsis
Present 5(18.5) 5(8.6) 0.277
Absent 22 (81.5) 53(91.4)
IP-10 (pg/ml)* 345.6 (141-924) 28.3 (0.92-99.1) <0.001

PPROM: preterm prelabor rupture of the membranes, IP-10: interferon y-inducible protein-10. “Median (25 th-75 th percentiles).
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Table 4. Distribution of cord blood IP-10 and IL-6 levels according to neonatal morbidity and mortality
IP-10 (pg/ml) P IL-6 (pg/ml) p
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BeD Notmeon o8 (1rige 03 63 (15173 0399
R B T N i

RDS: respiratory distress syndrome, NEC: necrotizing enterocolitis, IVH: intraventricular haemorrhage, ROP: retinopathy of prematurity,
BDP: bronchopulmonary dysplasia, IP-10: interferon y-inducible protein-10, IL-6: interleukin-6. Data are presented as median (25 th-75 th
percentiles). Since nine out of 10 infants who developed mortality died before the 28th day, ROP and BPD were not evaluated in these infants.

Preterm births are the most significant cause of
perinatal morbidity and mortality (1). The most
common cause of preterm birth is inflammation and
infection of the maternal-fetal junction. This
inflammation and infection are mostly subclinical.
Clinical and subclinical chorioamnionitis constitute
50% of preterm births, especially below the 30th
week of gestation (21, 22). Similar to other studies,
our study found that predisposing factors for preterm
birth include pregnancy morbidities that initiate an
inflammatory  response, such as PPROM,
preeclampsia, and gestational diabetes. It is not
surprising that PPROM was found to be the most
common cause in the prenatal history in our study,
as it is the most common detectable factor associated
with preterm birth and is present in approximately
one-third of preterm births (23, 24). In our study, we
found higher IP-10 and IL-6 levels in the cord blood
of preterm infants with an antenatal history of
PPROM compared to those without any antenatal
disease.

The relationship between the increase in pro-
inflammatory cytokines and preterm birth was first
reported by Gomez et al. (13). IL-6 value of fetal
plasma above 11 pg/ml obtained by cordocentesis in
105 pregnant women with preterm labor and 152
pregnant women with PPROM can be considered as
the 'cut-off' value of the fetal inflammatory response,
and IL-6 values above this figure are associated with
increased neonatal morbidity. In other studies, it has
been shown that there is a positive correlation
between increased pro-inflammatory mediators in
the amniotic fluid of pregnant women with preterm
birth and amniotic fluid and fetal membrane culture
results (25, 26). In our study, FIRS was more
common in preterms with lower gestational age, in
line with literature data. Additionally, the cord blood
IP-10 level in patients with FIRS was higher than in
those without FIRS. This finding suggested the pro-
inflammatory role of IP-10 in the inflammation
mechanism. Especially preterm infants with

149

identified fetal inflammation face serious
morbidities. RDS, sepsis, NEC, IVH and BPD are
the most common causes of morbidity and mortality
in these infants (27). While the incidence of early
onset sepsis was higher in our cases who developed
FIRS compared to those who did not, we found no
significant relationship between the presence of
FIRS and other neonatal morbidities, contrary to
some data in the literature (27).

Neonatal sepsis is the leading cause of mortality
and morbidity in preterm and very low birth weight
infants (28, 29). As gestational age and birth weight
decrease, the risk of developing sepsis increases
(21). PPROM increases fetal infection risk,
especially when chorioamnionitis is present, and the
risk of neonatal sepsis rises (30, 31). In our study, six
of the seven infants who developed early onset sepsis
had PPROM in their antenatal history, and the rate
of early onset sepsis in cases with PPROM was
found to be twice as high as in cases without
PPROM.

Interest in inflammatory mediators has recently
focused on a group of small molecular weight
cytokines known as chemokines. Chemokines are
mostly secreted from inflamed or infected tissues
and play significant role in different stages of the
inflammatory pathways. There is a strong
relationship between the amount of chemokine
release and the severity of the inflammatory
response (11). There are a few studies in the
literature on IP-10 and other chemokine production
and circulating concentrations in preterm infants (10,
11, 32, 33). In our study, the cord blood median IP-
10 level of the preterm infants who developed early
onset sepsis was significantly higher than those who
did not develop sepsis. This finding shows that IP-
10 is a valuable marker in detecting early onset
sepsis. The CRP level, which is the most commonly
used laboratory parameter in the early diagnosis of
severe bacterial infections that cannot be detected
clinically, was positive in only two of our patients
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who developed early onset sepsis. Thus, it was In a large study evaluating inflammatory
shown once again that CRP is not a very sensitive mediators as diagnostic markers in preterm infants
marker of infection. Similar to our study, a study with late onset bacterial infection, several cytokines
conducted on infants under four months of age, and chemokines, including IP-10, IL-8, IL-6, MCP-
including newborns, showed that plasma IP-10 level 1, MIG, regulated upon activation normal T cell
was superior to white blood cell count and CRP expressed and secreted (RANTES), IL-18, IL-10,
levels in determining serious bacterial infections (11, and tumor necrosis factor-o (TNF-a), were studied
34). at 0 and 24 hours. It was found that IP-10 is the best

In another study investigating chemokine levels diagnostic marker of infection with the highest cut-
to detect sepsis-induced disseminated intravascular off value at 0 and 24 hours (33). In our research, no
coagulation in preterm infants at an early stage, it significant difference was detected in cord blood IP-
was found that IP-10 and other chemokines 10 levels between preterms who developed late onset
(monocyte chemoattractant protein-1 [MCP-1], IL- sepsis and those who did not. The difference
8, and monokine induced by interferon-y [MIG]) between these results and ours is likely related to the
were increased in infants with NEC and septicemia. very small number of infants with late onset sepsis
This study demonstrated that preterm infants have examined.

the ability to mount strong cytokine and chemokine
responses against pathogens (32).

Table 5. Distribution of neonatal morbidity, mortality and IP-10 levels according to the presence of FIRS

FIRS No FIRS

(n=36) (n=49) P
ws ST} R
Early onset sepsis Ezs(ﬁln:%(;) 279((189(5%6)) 42 831)9) 0.088
Late onset sepsis ;{1230(112778)) 33 813)7) 445‘ 812%) >0.999
NEC Eis(ﬁ’fg‘?) 3421 846.31) 43 8351.39) >0.999
i No (179 53007 s5O18) >0.999
RoP No (7D 2 (906) 2955) 0644
BPD Kfzs(flfts?) 248 ((lgzi 55)) 359((181;6)) =0.999
Mortality Eis(ﬁi?ls? 342((18182) 463((1827..28)) =0.999
IP-10 (pg/ml)* 202.5 (119.4-873.6) 11.8 (0.81-62.1) <0.001

FIRS: fetal inflammatory response syndrome, RDS: respiratory distress syndrome, NEC: necrotizing enterocolitis, IVH: intraventricular
haemorrhage, ROP: retinopathy of prematurity, BDP: bronchopulmonary dysplasia, IP-10: interferon y-inducible protein-10. Data are
presented as number (%) or "median (25 th-75 th percentiles). Since nine out of 10 infants who developed mortality died before the 28th day,
ROP and BPD were not evaluated in these infants.

In our study, contrary to studies in the literature, Conclusion
no significant relationship was found between mean
cord blood IP-10 and IL-6 levels and the Since cord blood IP-10 levels are detected to be
development of neonatal morbidities such as IVH, higher in preterm infants who had PPROM and
NEC, ROP, and BPD (12, 32, 35, 36). Studies have developed FIRS during the antenatal period, it is
mostly associated IP-10 with infection and thought that this chemokine may cause preterm birth
inflammation. Infection and inflammation are not by triggering systemic inflammation. IP-10 may be
the only causes of neonatal morbidity; the etiology is favorable as an early indicator in determining the
multifactorial. Factors such as respiratory support presence and degree of inflammation in preterm
applications, oxygen applications, birth asphyxia, infants.
invasive interventions, mechanical ventilation, and
inability to breastfeed may contribute to the Acknowledgements: Not applicable.
development of morbidities (21, 29). For this reason,
IP-10 levels may not have been found to be high in Conflict of interest statement: The authors have
those who developed morbidity in our study. declared no conflict of interest.

There were some limitations regarding our study.
First, the study was single-centered. Second, the Ethics Committee Approval: Eskisehir Osmangazi
sample size was small. University Faculty of Medicine Hospital Center,

21.05.2010 and numbered 86.
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Automated External Defibrillator: Is Internet Education Reliable

Otomatik Eksternal Defibrilator: internet Egitimi Giivenilir Mi?

Ahmet DEMIR, Ethem ACAR

Mugla Sitki Kocman Universty,Medical Faculty,Department of Emergency Medicine, Mugla, Tiirkiye

Oz

Otomatik external defibrilatorler (AED) yayginlig: her gegen giin
artan ve herkes tarafindan rahatlikla kullanilabilmesi amaciyla
tasarlanmug hayat kurtarici cihazlardir. Bu ¢aligmada, "YouTube"
iceriginde bulunan AED'lerle ilgili videolar: dogruluk ve
klavuzlara uygunluk agisindan degerlendirdik. YouTube'daki
AED videolari, ILCOR 2015'in AED boliimii esas alinarak
degerlendirildi. Videolar degerlendirilirken, videonun
yiikleyicisi, video siiresi, goriintiilenme sayist ve AED'nin kimin
iizerinde uygulandigi da kaydedildi. Her bir video 0-9 puan
arasinda bir skor uygulanarak degerlendirildi. Bu ¢alismada 300
video degerlendirildi. Bunlardan 215'i diglama kriterlerine gore
caligma dig1 birakild1 ve 85'i ¢aligmaya dahil edildi. Bu videolar
degerlendirildiginde, 36'smin egitim amagl ozel sirketler
tarafindan yiiklendigi, ortalama goriintiilenme sayisinin 19836
(min.-max. 7 - 254318) oldugu ve ortanca siirenin 5.46 dakika
(min.-max. 0.24 - 59.1) oldugu bulundu. En fazla video 2014'te
yiiklenmisti (17) ve 68 videoda demonstrasyon i¢in bir manken
kullanilmisti. Sadece 3 video (%3.5) tam puan aldi. Videolar
yiikleyen kurum ve goriintiilleme ile giivenilirlik arasinda anlaml
iliski oldugu goriildii (p<0.05). AED'nin uygulandig kisi, video
stiresi ve ylikleme zaman ile giivenilirlik arasinda bir korelasyon
bulunmad: (sirastyla p=0.218, p=0.491 ve p=0.324). Biz
¢alismamiz sonucunda YouTube’da ki ’automatic external
defibrillator’ ad1 altinda yayinlanan videolarin sadece 3’iiniin tam
puan almig oldugunu, 23 videonun da ortalama puanin tizerinde
puan aldig1 i¢in egitim agisindan ¢ok da kullanish olmadigini
gordik.

Anahtar Kelimeler: Kardiyak Arrest,
Defibrilator, YouTube Video

Otomatik Eksternal

Abstract

Automatic external defibrillators (AED) are life-saving devices
whose prevalence is increasing day by day and are designed to be
used easily by everyone. In this study, we evaluated the videos about
AEDs on "YouTube" in terms of accuracy and compliance with the
guidelines. AED videos on YouTube were evaluated based on the
AED section of ILCOR 2015. While the videos were evaluated, the
uploader, video duration, number of views, and who the AED was
applied to were also recorded. Each video was evaluated by applying
a score between 0-9 points. Three hundred videos were evaluated in
this study. Of these, 215 were excluded from the study according to
the exclusion criteria and 85 were included in the study. When these
videos were evaluated, it was found that 36 of them were uploaded
by private companies for educational purposes, the average number
of views was 19836 (min. 7 — max. 254318) and the median duration
was 5.46 seconds or minutes (min. 0.24 — max. 59.1). The highest
number videos were uploaded in 2014 (17) and a mannequin was
used for demonstration in 68 videos. Only 3 videos (3.5%) received
full marks. It was observed that there was a significant relationship
between the institution that uploaded the videos and the reliability
of the views (p<0.05). No correlation was found between reliability
and the person to whom AED was applied, video duration and
loading time (p=0.218, p=0.491 and p=0.324, respectively). As a
result of our study, we saw that only 3 out of 85 published under the
name 'automatic external defibrillator' on YouTube received full
scores, and 23 videos received scores above the average score,
therefore, YouTube does not appear to be a reliable source of
education for AED.

Keywords: Cardiac Arrest, Automatic External Defibrillator,
YouTube Video

Introduction

Cardiac arrest is defined as the state before death
that will lead to death without necessary
interventions. In adults, the primary cause of sudden
cardiac arrest is shockable rhythms such as
ventricular  fibrillation (VF) and ventricular
tachycardia (VT) in which adequate and speedy
intervention is directly related to mortality. In the
event of cardiac arrest, it has been reported that the
mortality rate increases by 7% to 19% for every
minute delay before initiating effective basic life
support and resuscitation efforts. In shockable
rhythms, the chance of survival decreases by 10-12%
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per minute as the rhythm persists (1-4). Therefore,
the time elapsed before using a defibrillator during
basic life support is extremely critical.

Automatic external defibrillators (AED) are life-
saving devices whose prevalence is increasing day
by day and are designed to be used easily by
everyone. Designed for use by both healthcare
professionals and the general public, these devices
are particularly valuable for reducing time loss and
correcting the rhythm in shockable rhythms (1).
Lessons on the use of AED are generally available at
medical schools and courses are available to improve
public awareness. As with many health related
topics, both healthcare professionals and the general
public turn to video sharing websites, such as
YouTube, for information on education on AED (5).
There are many studies evaluating the availability,
reliability and educational potential of text or
multimedia available on the Internet. These studies
have generally found inadequate information online
(6-10).

YouTube is a social sharing network where
videos can be easily uploaded and shared. YouTube
offers ease of use and has become a popular source
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of information, the downside being that videos
with wrong information are also available and this
information may also spread quickly (5,11-14).

In this study we evaluated videos about AED on
YouTube, using the keyword “automatic external
defibrillator”, in terms of accuracy and compliance
with the guidelines.

Material and Method

This study was conducted by searching on the
YouTube website (http://www.youtube.com ) using
the keyword "automatic external defibrillator"
between January 13th and 15th, 2016, and then
evaluating the results obtained from English pages.

The results obtained from the search using the
keyword "automatic external defibrillator" on the
YouTube website (http://www.youtube.com) were
evaluated for inclusion to this study by two
Emergency Medicine consultants with AED
training. All consultants reviewed ILCOR’s AED
section before evaluation of videos. The document
details the following steps: how AED is to be
opened, where pads should be placed, waiting time
for rhythm analysis, warning of bystanders, pressing
button for delivery of shock, immediate restart of
chest compressions and reevaluation of rthythm (1).
First of all, YouTube was searched using the
keyword “automatic external defibrillator” and
videos found in the search results were evaluated for
relevance and sufficiency. Exclusion criteria for
videos were:

1. Not related to AED

2. No demonstration, just narrative

3. Language other than English

4. Not educational

5. Advertisement or announcement (course etc.)

6. Repeat video

After selection of videos, the uploading
institute/person was classified as official (such as
AHA, ILCOR, university etc.), healthcare worker
(physician, paramedic etc.), agencies (news etc.),
firms (educational courses etc.) or unknown. The
video duration, views and who AED was applied to
(manikin, human or both) were also noted.

All videos were evaluated by two independent
emergency medicine consultants. Any discrepancy
in scores was resolved by consulting a faculty
member of emergency medicine. Each video was
evaluated by applying a score between 0-9 points
(Table 1).

Statistical analysis

Data were analyzed using the SPSS 20.0 for
Windows software (SPSS Inc., Chicago, IL, USA).
Normality of the quantitative data distribution was
assessed using the Kolmogorov—Smirnov test.
Parametric tests (independent-sample t-test and post
hoc Tukey’s test) were used for normally distributed
data, and non-parametric tests (Mann—Whitney U-

test and the Kruskal-Wallis test) were applied to data
not normally distributed. Continuous data are
presented as means + standard deviations or medians
and ranges, as appropriate. All tests were two-tailed,
and a p-value < 0.05 was considered to indicate
significance.

Table 1. Parameters used for evaluated the
conformity of videos

TASK Score

Al. Does the video show how the defibrillator 1
should be opened?

A2. Were all materials within explained and
introduced?

A3. Were the AED pads placed in the correct
area?

A4. Did the instructor wait for rhythm
analysis?

AS5. Were bystanders warned not to touch the
patient?

A6. Was pressing of the shock button
demonstrated?

1

A7. Were chest compressions resumed? 1
A8. Was rhythm analysis re-performed? 1
A9. Were pediatric pedals or pads shown? 1

Since this study was conducted by watching
videos on YouTube, which is accessible to all
people, and no patient data was used, and since
ethical permission is not required in similar studies
in the literature, ethics committee permission was
not obtained.

Results

YouTube search results for “automatic external
defibrillator” were presented in pages with 15 results
on each page. The first 20 pages were viewed and
300 videos were evaluated in this study. Two-
hundred and fifteen videos were excluded according
to the exclusion criteria. These videos were either
non educational (n=62), advertisements (n=39), or
did not include demonstration (n=35). Table 2 shows
videos that were included for evaluation.

Table 2. Distribution of videos according to
exclusion criteria.

Reason of exclusion n %
Not related to AED 9 3
Description but no demonstration 35 11.7
Not in English 13 43
Not educational 62 20.7
Primary for advertisement 39 13
Primary for entertainment 1 0.3
Non-medical video 24 8
Repeat video 32 10.7
Not excluded 85 28.3
Total 300 100

Videos were found to be uploaded by private
companies (n=36), unknown (n=27) and official
sources (n=22). The average number of views was
19836 (min 7 — max 254318) and the average
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duration of videos was 5.46 (min.0.24 — max.59.1)
minutes. The highest number videos were uploaded
in 2014 (n=17) and least in 2008 (n=1). A
mannequin was used for demonstration in 68 videos
(Table 3). Video scores are shown in Table 3.

Only 3 (3.5%) videos received full score.
Average video scores were 6.07+1.6. Score of § or
more were accepted as above average and reliable.
Only 23 videos (27.1%) were found to be reliable
and It was observed that there was a significant
relationship between the institution that uploaded the
videos and the reliability of the views (p<0.05). No
correlation was found between reliability, the person
to whom AED was applied on, video duration and
loading time. (p=0,218-0,491-0,324 respectively).

The study has several limitations. Only one
keyword was used and the addition of other
keywords such as “AED”, “external defibrillator” or
“automatic defibrillator” may have led to more

videos being analysed. Only English language
videos were evaluated, other languages were
ignored.

Discussion
A search of YouTube website
(http://www.youtube.com) using the keyword

“automatic external defibrillator” revealed 508
results. The first 300 videos were evaluated in this
study and 215 videos were excluded from the study
according to the exclusion criteria. Videos were
found to be uploaded by private companies (n=36),
unknown (n=27) and official sources (n=22). As a
result of our study, we saw that only 27% videos
related to AED received above average score and
that the remaining videos were not useful for
educational purposes.

Table 3. Characteristics of the videos included in the analysis.

Date n %
2007 2 24
2008 1 1.2
2009 4 4.7
2010 9 10.6
2011 13 1543
2012 15 17.6
2013 8 9.4
2014 17 20
2015 16 18.8

‘Who uploaded n %
Official institutions (such as AHA/ERC or University...) 6 7.1
Healthcare professional (physician, emergency medical technician, nurse etc.) 13 15.3
Individual with credentials unspecified 27 31.8
News program 3 3.5
Special courses 36 42.4

Applied on whom? n %
Human 16 18.8
Manikin 68 80
Both 1 1.2

Score n %
Al correctly applied 46 54.1
A2 correctly applied 29 343
A3 correctly applied 84 98.8
A4 correctly applied 85 100
AS correctly applied 82 96.5
A6 correctly applied 62 72.9
A7 correctly applied 76 89.4
A8 correctly applied 44 51.8
A9 correctly applied 9 10.6

Total 85 100

YouTube and similar social sharing networks are
commonly used and allow for fast information
exchange that is generally uncontrollable.
Uncontrolled, widespread and fast spread of
information is useful but may also lead to the spread
of misinformation. Beydilli et al. evaluated
YouTube videos of pediatric resuscitation (BLS and
CPR) and found that only 232 of 1200 videos were
related to BLS and CPR and that only 15% of these
were reliable (5). Yaylaci et al evaluated the safety
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and accuracy of YouTube videos on adult CPR and
BLS and found that 1994 videos were uploaded,
1785 were excluded and 209 videos that were in
accordance to 2010 guidelines were evaluated and
very few found to be excellent with regard to
educational value (11). Muragiah et al. evaluated
YouTube videos of BLS and CPR and found no
correlation between accuracy and the uploader and
views, concluding that increased views do not mean
high accuracy (13). In our study, only 28% of videos
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were related to AED and only 27% of these videos
were determined to be reliable. According to these
two studies in the literature, although the percentage
of reliable videos in our study is higher, considering
that these videos are related to a highly critical issue
such as the correct use of automatic external
defibrillators during the performing of basic life
support , we can also state based on the results of our
study that the reliability of videos on this topic is
low. Moreover, if all videos related to automatic
external defibrillators had been examined in our
study, the results might have been as low as those in
these two studies

As with CPR in previous studies, AED is a topic
that interests not only healthcare workers but the
whole population. Therefore, both healthcare
professionals and the general public may view or
upload videos, with lack of validity and reliability of
videos not sourced from healthcare professionals.

Guidelines published in 2015 include AED in
basic life support measures and give details on:
correctly opening the defibrillator, where to place
pads, waiting time for rhythm analysis, should a
shockable rhythm be detected the warning of
bystanders followed by pressing of the shock button,
immediate  restart of chest compressions,
reevaluation of rhythm by AED (1). When we
evaluated AED videos, most scores were from the
placement of pads, waiting for rhythm analysis and
the warning of bystanders. The introduction and
placement of pediatric pads was only seen in 10.6%
of videos.

Conclusion

Defibrillators are life saving devices. It is
inevitable that healthcare professionals and the
general public look to the internet for information,
especially on such important topics. Marking of
videos from official sources may be a method of
showing the general public which videos are of
necessary quality, leading to the spread of reliable
information.

Limitations: This is the first study to evaluate
online videos regarding the use of AED. The study
has several limitations. Only one keyword was used
and the addition of other keywords such as “AED”,
“external defibrillator” or “automatic defibrillator”
may have led to more videos being analyzed. Only
English language videos were evaluated, other
languages were ignored. We evaluated videos
uploaded before the beginning of the study, so our
results may change over time. The quality and
characteristics of videos may change over time.
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Should Stabilization be Added to Decompression in Lumbar
Spinal Stenosis Surgery?

Lomber Spinal Stenoz Cerrahisinde Dekompresyona Stabilizasyon
Eklenmeli Mi?

Aydogan TEKIN, Hasan Kamil SUCU, Hamit Giines FERAN, ismail Ertan SEVIN

Clinic of Brain and Nerve Surgery, Izmir Katip Celebi University, Ataturk Training and Research Hospital, [zmir, Turkey

Oz

Lomber spinal stenozun cerrahi tedavisinde sadece
dekompresyon yapmak veya dekompresyona stabilizasyon
eklemek secenekleri hep bir tartisma konusu olmustur. Biz de
lomber spinal stenoz cerrahisinde dekompresyona stabilizasyon
eklenmesinin klinik sonuglara etkisini aragtirmay1 amagladik. Alti
yil boyunca total laminektomi ile lomber stenoz ameliyat1 geciren
hastalar klinik sonuglar agisindan degerlendirildi. Hasta
memnuniyeti birincil basart kriteri olarak kabul edildi. Tekrar
ameliyat edilen hastalar cerrahi sonuglardan memnun olduklarini
belirtseler bile basarisiz olarak degerlendirildiler. Caligmaya
toplam 73 hasta dahil edildi. Bir veya iki segment stabilizasyonu
olan hastalarin, hi¢ stabilize olmayanlara (p=0,019) gore daha
tatmin edici sonuglara sahip oldugu goriildii. Ancak ii¢ veya daha
fazla segment stabilizasyon grubu ile sadece laminektomi
(p=1.0000) ve bir veya iki segment stabilizasyon (p=0.0667)
gruplar arasinda basari agisindan fark yoktu. Ayrica ameliyat
sirasinda dura yaralanmasi olmamasinin (p=0.02148) basariy1
arttirdig1 belirlendi. Bir veya iki seviyeli stabilizasyon ile lomber
dekompresyonun, tek basina dekompresyon grubuna goére daha
tatmin edici sonuglara sahip oldugu bulundu. Ancak stabilize
segment sayisi artttkga bu farkin kayboldugu goz Oniinde
bulundurularak stabilizasyon endikasyonu dikkatle
degerlendirilmeli ve stabilize segmentin gereksiz yere
uzatilmamasi i¢in azami ¢aba gosterilmelidir. Stabilizasyonun
etkilerinin daha fazla arastirilmasi igin daha genis hasta serileriyle
yapilacak prospektif ¢alismalar faydali olacaktir.

Anahtar Kelimeler: Dekompresyon, Laminektomi, Lomber
Vertebra, Spinal Stenoz, Stabilizasyon

Abstract

In the lumbar spinal stenosis surgery, the options of performing only
decompression or adding stabilization to decompression have
always been a matter of debate. We aimed to investigate the effect
of adding stabilization to decompression on clinical outcomes in
lumbar spinal stenosis surgery. Patients who underwent lumbar
stenosis surgery with total laminectomy over six years were
evaluated for clinical outcomes. Patient satisfaction was accepted as
the primary success criterion. Patients who underwent reoperation
were considered unsuccessful even if they stated that they were
satisfied with the surgical results. A total of 73 patients were
included in the study. Notably, patients who underwent stabilization
of one or two spinal segments had more satisfying results than those
without stabilization (p=0.0195). However, no significant
differences in satisfaction were observed between patients with
three or more stabilized segments and either the laminectomy-only
group (p=1.0000) or the one-to-two segment stabilization group
(p=0.0667). It was also determined that no dural injury during
surgery (p=0.02148) increased success. Lumbar decompression
with one- or two-level stabilization was found to have better
satisfying results than the decompression-only group. However,
considering that success decreases as the number of stabilized
segments increases, the indication for stabilization should be
carefully evaluated and maximum effort should be made to prevent
unnecessary extension of the stabilized segment. Prospective studies
with more extensive patient series will help investigate the effects
of stabilization further.

Keywords: Decompression, Laminectomy, Lumbar Vertebrae,
Spinal Stenosis, Stabilization

Introduction

Lumbar spinal stenosis (LSS) is characterized by
radicular pain and neurogenic claudication caused
by compression of nerve elements due to narrowing
of the spinal canal (1,2). Narrowing of the spinal
canal is caused by bony and ligamentous
hypertrophy, disc protrusion, spondylolisthesis, or
their combination. Surgical decompression is
generally accepted treatment for progressive lumbar
spinal stenosis cases that do not respond to
conservative treatment. Wide laminectomy and
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flavectomy at the stenotic levels are the standard
procedures for the surgical decompression of LSS.
However, the extensive removal of posterior spinal
elements in advanced stenosis carries a significant
risk of spinal instability. On the other hand, it may
not always be possible to preserve the lateral half of
facet joints and pars interarticularis. Post-
decompression instability can be prevented with
instrumented or non-instrumented spinal fusion (3).
Recently, surgical techniques involving minimal
decompression, such as fenestration, laminotomy,
laminoplasty, and split laminectomy, are
increasingly used techniques to maintain post-
decompression spinal stability and eliminate the
need for fusion. Nevertheless, some studies reported
higher restenosis rates with these minimal
decompression techniques (4,5). While stabilization
performed due to concerns of instability has
advantages, it also has disadvantages, such as the
possibility of causing complications like
pseudoarthrosis and adjacent segment disease.
Decisions of adding  stabilization to
decompression surgery can be made on a case-by-
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case basis. This study investigates whether adding
stabilization to decompression surgery in lumbar
spinal stenosis affects clinical outcomes and, if so, in
which subgroups it positively influences the clinical
results.

Material and Method

Approval was obtained from the local ethics
committee for the study. Patients who underwent
surgery due to LSS within six years at our hospital
were identified from the surgical records. Patient
information was retrieved from the hospital's Probel
data recording system, and their images were
examined from the hospital's PACS system.
Additionally, images taken at other hospitals were
accessed through the national e-Nabiz data recording
system if available.

Inclusion criteria:

a) At least one level of total laminectomy

b) At least six months follow up

Exclusion criteria:

a) Preoperative functional imaging proving
lumbar instability

b) History of fracture or surgery at the
laminectomy levels

¢) Syndromic patients (achondroplasia, etc.)

All patients who met the above-mentioned
criteria and whose records were accessible were
included in the study. Patients included in the study
were called for polyclinic control. Face-to-face
patient satisfaction and Roland Morris Disability
Questionnaire (RMDQ) surveys were conducted for
those who could attend clinic follow-up, and
telephone surveys were conducted for those who
could not. In addition, the presence of neurogenic
claudication = was  questioned.  Preoperative
independent variables were gender, age, height,
weight, body mass index (BMI), walking distance,
and degenerative spondylolisthesis. Perioperative
independent variables were the number of stabilized
segments and total laminectomies, dural injury,
blood usage, and length of the surgery. Dependent

variables included success
(reoperation/satisfaction), RMDQ, and
postoperative neurogenic claudication. Patient

satisfaction was divided into three groups: satisfied,
unsure and unsatisfied. For surgical outcomes,
patients who did not explicitly state their satisfaction
(the sum of those who said they were unhappy and
those who were unsure) were considered
unsuccessful. Even if the patient was satisfied with
their current state, the initial surgery was deemed
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unsuccessful if they had reoperation due to lumbar
spinal stenosis. Patients who underwent lumbar
spinal stenosis surgery only once and explicitly
stated their satisfaction was considered successful.
Neurogenic claudication was defined as the patient
being able to walk less than 1000 meters before
needing to sit down. Outcomes of cases that received
only decompressive laminectomy were compared
with those of stabilization-added ones.

Statistical analysis

Power analyses were conducted to evaluate the
test power for a sample size of 73 using both medium
and large effect sizes. According to the post-power
analysis, statistical power was obtained as 0.727 and
0.908, for a medium effect size (Cohen's w=0.3) and
large effect size (Cohen's w=0.5) respectively, both
with a type 1 error of 0.05. Then the numerical data
for 73 patients were initially examined for minimum,
maximum, mean, and standard deviation values.
Subsequently, the Shapiro-Wilk Normality Test was
used to analyze whether the numerical variables
followed a normal distribution. Variables found to
be normally distributed were analyzed in subsequent
steps using the parametric test ANOVA. While
comparing numerical variables to each other,
Spearman's Rank Correlation analysis was used to
examine whether there is an association between
continuous variables. For variables that did not
follow a normal distribution, non-parametric tests
such as the Mann-Whitney U Test and Kruskal-
Wallis Rank Sum Test were used. Specifically, the
Mann-Whitney U Test was applied for variables
with two groups, while the Kruskal-Wallis Rank
Sum Test was used for variables with three or more
groups. Additionally, for comparing statistical
significance between two categorical variables,
Pearson's Chi-squared test and Fisher's Exact Test
were applied. For comparing categorical variables
with more than two groups, Pairwise Fisher's Exact
Test was utilized to assess statistical significance
between groups. All analyses were conducted using
R Studio and the R programming language. P-values

less than 0.05 were considered statistically
significant.
Results

General findings

Seventy-three patients who underwent lumbar
spinal canal surgery were investigated. Summary of
the continuous variables are shown in the Table 1.
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Table 1. Data regarding the general distribution of data in continuous variables

Number of Min. - Max. MeanF+SD 25th 50th 75th Shapiro-Wilk
samples (N) percentile percentile percentile Normality
(median) Test
— W=0.97325,
Age 73 36 - 80 61.3+8.7 56 62 68 p=0.1227
. - W=0.96155,
Height (cm) 73 148 - 198 165.7+10.1 159 165 171 p=0.02546
. - W=0.95779,
Weight (kg) 73 45-105 81+12.8 70 82 90 p=0.01555
BMI 73 17.6 - 37.6 29.5¥3.9 27.78 29.97 31.53 W:_0'97279’
p=0.1154
Preoperative _
walking 73 5-2000 219.3%355.9 30 100 200 \Y_O'59327’
. p=6.515¢-13
distance (m)
Postoperative -
walking 73 2-1500 812.9+371.2 1000 1000 1000 VY_O'60374’
. p=9.812e-13
distance (m)
— W=0.962
* _ 5
RMDQ 67 0-24 10.44+6.5 6 9 15.5 p=0.0387
Number of — W=0.81677,
Laminectomies 73 -6 2+l ! 2 2 p=4.26¢-08
Duration of — W=0.93612,
surgery (min) 73 85-420 209.4+72.2 165 195 230 p=0.001111
Blood Used in — W=0.6313,
Surgery (cc) 73 0 - 1000 169.9+291.9 0 0 400 p=2.993¢-12

*missing values were removed prior to calculating the percentiles. Note: Age and BMI exhibit a normal distribution

The average follow-up period was 45.5+21.8 months
(minimum 6.5, maximum 84.8). There were 32 male
and 41 female patients with an average age of
61.3£8.7 (minimum 36, maximum 80). Six patients
(2 male and four female) underwent reoperation, and
even though 4 of these six patients stated they were
satisfied, they were considered unsuccessful. Of the
remaining 67 patients, four reported being
dissatisfied with the outcome, while 11 were unsure
whether they were satisfied. All 15 of these patients
were considered unsuccessful. Thus, 52 patients who
had not undergone reoperation and were happy with
the surgery were deemed successful. Neurogenic
claudication (needing to sit down after walking
distances shorter than 1000 meters) was present in
66 out of 73 preoperatively and 17 postoperatively.

Comparative findings

Outcome Parameters according to the operation
methods (Table 2): A total of 45 patients in the study
had only total laminectomy, while the remaining 28
patients had stabilization in addition to total
laminectomy. The success rate in the whole
stabilization group (24 patients, 85.7%) was not
different statistically from those in the non-stabilized
group (29 patients, 64.4%) (p=0.06098). However,
when patients were grouped according to the number
of stabilized segments, the stabilization group
showed significant internal differences. Of the 28
patients who underwent stabilization, 22 had 1-2
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segments stabilized, while six had three or more
segments stabilized. Patients with one or two
segments stabilization (Group 2) were found to be
more successful than patients without any
stabilization (Group 1) (p=0.0195).

Representative cases illustrating the successful
outcomes of laminectomy with and without
stabilization are provided in Figure 1 and Figure 2,
respectively. No difference was found in terms of
success between the group with only laminectomy
without stabilization (Group 1) and the group with
laminectomy plus three or more segment
stabilization (Group 3) (p=1).

Roland-Morris scores also differed between
these three groups (Roland Morris median for Group
1: 9, Group 2: 11, Group 3: 16; p=0.02). In pairwise
comparisons, it was found that Roland Morris
disability questionnaire scores were lower in Group
1 than in Group 3 (p=0.0026). However, there was
no statistically significant difference between Group
1 and Group 2 and Group 2 and Group 3.

The incidence of postoperative neurogenic
claudication differed among the groups (11/45, 1/22,
5/6 for Group 1, Group 2, and Group 3, respectively;
p<0.001). This difference was present between
Group 2 and Group 3 (p=0.0011), between Group 1
and Group 3 (p=0.0268), but not between Group 1
and Group 2 (p=0.2580).

Outcome Parameters according to the other
independent variables (Table 3):
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Table 2. Dependent variables (outcome parameters)according to the operation methods
Outcome parameter and P value Groups (operation methods)
compared groups
Success: Gr.1vs Gr.2 & Gr. 3 0.06098* Gr. 1 Gr.2&3
Suc. Uns. Suc. Uns.
29 16 24 4
Success: Gr.1vs Gr.2 vs Gr. 3 0.005264* Gr. 1 Gr. 2 Gr. 3
Suc. Uns. Suc. Uns. Suc. Uns.
29 16 21 1 3 3
Success: Gr. 1 vs Gr. 2 0.0195* Gr. 1 Gr. 2
Suc. Uns. Suc. Uns.
29 16 21 1
Success: Gr.1vs Gr. 3 1.0000%* Gr. 1 Gr. 3
Suc. Uns. Suc. Uns.
29 16 3 3
Success: Gr. 2 vs Gr. 3 0.0667* Gr. 2 Gr. 3
Suc. Uns. Suc. Uns.
21 1 3 3
RMDQ: Gr. 1vs Gr.2 vs Gr. 3 0.02%* Gr. 1 RMDQ median  Gr. 2 RMDQ median  Gr. 3 RMDQ median
9 11 16
RMDQ: Gr. 1 vs Gr. 2 0.0750* Gr. 1 RMDQ median Gr. 2 RMDQ median
9 11
RMDQ: Gr.1vs Gr. 3 0.0026%** Gr. 1 RMDQ median Gr. 3 RMDQ median
9 16
RMDQ: Gr.2vs Gr. 3 0.0270%* Gr. 2 RMDQ median Gr. 3 RMDQ median
11 16
PO WD: Gr.1vs Gr.2 vs Gr. 3 <0,0001 ** Gr. 1 WD mean Gr. 2 WD mean Gr. 3 WD mean
796.22 972.73 352.5
PO WD: Gr.1vs Gr. 2 0.0324%** Gr. 1 WD mean Gr. 2 WD mean
796.22 972.73
PO WD: Gr.1vs Gr. 3 0.0013*%* Gr. 1 WD mean Gr. 3 WD mean
796.22 352.5
PO WD: Gr.2vs Gr. 3 0.0001%** Gr. 2 WD mean Gr. 3 WD mean
972.73 352.5
PONC: Gr.1vsGr.2vs Gr.3 0.0005481* Gr. 1 Gr. 2 Gr. 3
NC+ NC- NC+ NC- NC+ NC-
11 34 1 21 5 1
PO NC: Gr.1vs Gr.2 0.2580%* Gr. 1 Gr.2
NC+ NC- NC+ NC-
11 34 1 21
PONC:Gr.1vsGr.3 0.0268* Gr. 1 Gr. 3
+ - + -
11 34 5 1
PONC: Gr.2vs Gr.3 0.0011* Gr. 2 Gr. 3
+ - + -
1 21 5 1

Gr. 1: only decompressed; Gr. 2 decompressed and additionally 1-2 segments stabilized, Gr. 3: decompressed and additionally 3 or more
segments stabilized, PO: Postoperative Gr.: Group, Suc.: Successful, Uns.: Unsuccessful, NC: Neurogenic Claudication, WD: Walking

Distance. * Fisher's Exact Test. ** Kruskal-Wallis rank sum test

There was no difference in success rate and
Roland Morris scores between the sexes. The
occurrence of neurogenic claudication in the
postoperative period was more frequent in women
(14/41) compared to men (3/32) (p=0.02374). No
association was found between age and success,
Roland Morris scores, or walking distance after
surgery.

When examining the relationship between the
number of laminectomies and success, the average
number of laminectomies in unsuccessful patients
(2.4+£1.2) was slightly higher than those in successful
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patients (2.0+£0.9); however, this was not statistically
significant (p=0.129).
Our study also considered the presence of

preoperative
patients.

degenerative
Degenerative

spondylolisthesis
spondylolisthesis

in
was

detected in 48,9% (22 patients) who underwent only
decompression and 85.7% (24 patients) who also

had  stabilization. = However,  degenerative
spondylolisthesis did not affect success rates, Roland
Morris  disability — questionnaire  scores, or

postoperative neurogenic claudication rates.
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Figure 1. Pre and postoperative lumbar T-2 weighted MRI images of patient #74, a 68-year-old female who
presented with a complaint of neurogenic claudication after walking 100 steps. A total of 4 levels of laminectomy
were performed at L2-3-4-5. The walking restriction was eliminated postoperatively. The Roland Morris score
was 18. The patient was satisfied with the surgery, and there was no need for reoperation; the case was considered
"successful" in the study.

> .. 3 g
Figure 2. Pre and postoperative lumbar T-2 weighted MRI images of patient #50, a 64-year-old male patient who
described neurogenic claudication after 100 meters. Radiologically, severe stenosis was present at L3-4 and L4-5,
L4 grade I spondylolisthesis, and minimal degeneration at L5-S1. L3 and L4 total laminectomy and stabilization
of L3-4-5 were performed, after which the walking distance became unlimited. The Roland Morris score was 14.
The patient was satisfied with the surgery, and there was no need for reoperation; the case was considered
"successful" in the study
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Table 3. Dependent variables (outcome parameters) according to the other independent variables

lgfil;e)l;ﬁfir(:;tv\igﬁg:fl; P value Independent Variable Groups
Success: Sex 0.06459* Male Female
Suc. Uns. Suc. Uns.
27 5 26 15
Success: Age 0.6%**
Success: DS 0.4235%* DS + DS -
Suc. Uns. Suc. Uns.
35 11 18 9
Success: NoLL 0.1295%*
Success: DT 0.02148* DT + DT -
Suc. Uns. Suc. Uns.
4 6 49 14
RMDQ: Sex 0.2085%* M RMDQ median F RMDQ median
9 11
RMDQ: Age 0.9023**%**
RMDQ: DS 0.6988** DS + RMDQ Median DS - RMDQ median
9 10.5
RMDQ: NoL 0.6437%***
RMDQ: DT 0.02896** DT + RMDQ median DT - RMDQ median
16 9
PO WD: Sex 0.02854** M WD mean F WD mean
925.78 724.88
PO WD: Age 0.2736%***
PO WD: DS 0.4411%* DS+ WD mean DS - WD mean
842.22 763.07
PO WD: NoLL 0.01186%***
PO WD: DT 0.1493** DT + WD mean DT - WD mean
656.5 837.78
PO NC: Sex 0.02374* M F
NC + NC - NC + NC -
3 29 14 27
PO NC: Age 0.052%**
PO NC: DS 0.3941* DS + DS -
NC + NC - NC + NC -
9 8 37 19
PO NC: NoL 0.02406%*
PO NC: DT 0.04629* DT + DT -
NC + NC - NC + NC -
5 5 12 51

NS: Not significant relationship PO: Postoperative, NC: Neurogenic Claudication, WD: Walking Distance, DS: Degenerative
Spondylolisthesis, M: Male, F: Female, DT: Dural Tear, NoL: Number of Laminectomies. * Fisher's Exact Test. ** Mann-Whitney U Test.

**%* ANOVA Test. **** Spearman’s Rank Correlation Analysis

In the study, dural tears occurred in 7 patients in
the group who underwent only decompression and in
3 patients who underwent decompression with added
stabilization. No significant difference was detected
between  patients who  underwent  only
decompression and those who underwent
decompression with added stabilization regarding
dural tear occurrence. However, it was observed that
the absence of dural injury during surgery increased
the success rate in both groups (p=0.021, Fisher's
Exact Test). Patients who experienced dural tears
had higher Roland Morris disability questionnaire
scores (p=0.02896). The incidence of neurogenic
claudication in the postoperative period was found to
be higher (5/10) in those with dural tears compared
to those without dural tears (12/63) (p=0.046).

No statistically significant effect of the other
investigated independent variables on the
postoperative dependent variables was found.
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Discussion

Lumbar spinal stenosis (LSS) is a common
problem in older people that frequently results in
significant impairment of life comfort, causing low
back  pain, neurogenic claudication, and
radiculopathy. For patients who do not improve with
nonsurgical treatments, several surgical treatment
options (such as laminectomy, the addition of fusion
surgery to laminectomy, interspinous spacer,
minimally invasive lumbar decompression, and
trans-spinous split laminectomy) are available. The
rare occurrence of rapid deterioration in LSS and
periods with mild fluctuations in symptoms over
time have made the surgical option an almost
elective procedure. The surgical procedure has
significantly varied from clinic to clinic (6). The
number of operations in LSS cases has increased
nearly eight-fold between 1979 and 1992 relative to
the total diagnosed cases and has plateaued since
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then (7,8). In recent years, although the surgical rate
(1-2 per 1000 patients) remains stable and
unchanged relative to all patients with spinal
stenosis, lumbar fusion as a surgical preference has
increased dramatically (9,10). This increase varies
according to the geographical areas in the studies,
with a 14-20 fold increase in fusion surgery rates in
addition to the eight-fold increase in decompression
surgery (9,10). Possible reasons for this variation
include difficulties in reaching a consensus among
surgeons on indications for surgery and differences
in surgeons' experience and training (11).

While the success rate was notably higher in men
(84.3%, 27/32) than in women (63.4%, 26/41), this
difference did not reach statistical significance
(p=0.0645) Maclean et al. analyzed the relationship
between gender and postoperative pain scores,
disability scales, and quality of life assessments in a
review of 30 studies involving 32,951 patients. (12)
They reported that the female gender had worse
values on most scales, and in the remaining tests, the
male gender did not have worse values in any of
them. These findings provide compelling evidence
that postoperative satisfaction may indeed vary
according to gender.

In our study, we did not find a significant
relationship between age and postoperative success.
However, conflicting results are present in the
literature. For example, Katz et al. (13) found no
significant relationship between age and patient
satisfaction, while Mariconda et al. (14) reported
worse outcomes in terms of neurological deficit at 1-
year follow-up and demonstrated that advanced age
was associated with a poorer prognosis. Amundsen
et al. (15) argued that advanced age or degenerative
changes are unrelated to poor prognosis.
Athiviraham et al. (16) reported that age and gender
did not significantly alter the outcomes based on
postoperative Roland Morris scores. All these results
indicate that the impact of age on postoperative
success can be interpreted differently. Therefore,
further research is needed to understand age's effect
on postoperative success. Our study results show
that the effect of age on postoperative success is
limited.

Our analysis revealed no statistically significant
association between the number of laminectomies
performed and success. Conflicting results have
been published in the literature on this subject.
Ulrich et al. (17) reported that multilevel
decompression was associated with worse outcomes
when comparing patients who underwent single-
level decompression with those who underwent
multilevel decompression. However, some studies
show no relationship between the amount of
decompression and patient outcomes (15,18). Park et
al. (19) found no difference in the 2-year results
when comparing one-level and more-than-one-level
decompression in patients with pure spinal stenosis
(without degenerative spondylolisthesis).
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In our series, the presence of degenerative
spondylolisthesis in addition to lumbar spinal
stenosis did not change the success rate. Different
results have been reported in the literature in cases
of degenerative spondylolisthesis accompanying
lumbar stenosis. Forsth et al. found that "adding
fusion surgery to decompression did not provide
additional benefits for patients with degenerative
spondylolisthesis" (20). Park et al. (19) reported that
the 2-year outcomes of patients who underwent
single-level decompression were better than those
who underwent multilevel decompression in patients
with  spinal  stenosis and  degenerative
spondylolisthesis.

This study’s data highlights despite 1-2 level
stabilization being generally more successful, the
sudden decrease in success when the stabilized
segment exceeded two levels indicates the
importance of planning the operation to include as
few segments as possible if stabilization is required
in LSS surgeries. Different results have been
reported on this subject in the literature. For
example, when examining whether or not fusion is
added to decompression, Forsth et al. claimed that
adding fusion surgery to decompression did not
provide any additional benefits for all patients (with
and without listhesis) (20). In addition, Chang et al.
conducted a meta-analysis of 17,785 cases. They
concluded no difference in the assessed pain scores,
ODI, and EQ-5D quality of life scale when adding
fusion to decompression. They felt adding fusion in
spinal stenosis surgery was not very positive since it
increased operation time, blood loss, and hospital
stay (21). On the other hand, some studies show that
adding fusion to decompression helps achieve better
outcomes than decompression surgery alone. For
example, Ghogawala et al. found that laminectomy
plus fusion provided better functional results and
lower revision surgery rates than laminectomy alone
in LSS and stable degenerative spondylolisthesis
(22). Austevoll et al. showed that ODI outcomes
were similar at the 12-month follow-up, but the
fusion group had less back and leg pain. However,
they did not attribute superiority to any method since
the operation time and length of hospital stay were
more prolonged (23).

In the literature, there are various findings
regarding the relationship between the length of
stabilization in lumbar spinal stenosis surgery and
clinical outcomes. Sun et al. found no significant
difference in scores when comparing long and short
stabilization in lumbar spinal stenosis treatment (24).
In contrast, Lee et al. showed that in patients with
lumbar spinal stenosis, those who underwent short
segment fusion (1-2 segments) with decompression
had better results in scores evaluated at 10-year
follow-up compared to those who underwent long
segment fusion (3 or more sections) (25).

The discrepancies in the literature may be due to
differences in study methods, measurement tools,
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and patient populations. For example, Forsth et al.
(20) used Oswestry and VAS scales in their study.
Chang et al. (21) used ODI and EQ-5D scales. As
mentioned above, in our research, fusions with fewer
segments were observed to be more successful when
patient satisfaction was considered. It cannot be said
that the research results using different evaluation
tools contradict each other.

Our findings reveal that the success rate is lower
for patients experiencing dural tears during surgery.
This finding is consistent with the literature. For
example, in a study conducted by Alhaug et al. (26),
they found that, during the 12-month follow-up of
8,919 patients, those with dural tears had lower ODI
scores, and a higher number of patients worsened.
Therefore, it can be concluded that a dural tear
negatively  affects surgical outcomes. The
consistency of our findings with the literature
increases the importance and reliability of this
conclusion.

As expected, there was a statistically significant
association between postoperative Roland-Morris
score and success (p=0.003). Regarding statistical
significance, the most meaningful threshold was
found to be 17. That is, while successful cases were
the majority (89.2% successful) in the 0-17 range,
unsuccessful cases were the majority (56.3%
unsuccessful) in the 18-24 range (p<0.0001, chi-
square test). Although both are dependent variables,
investigating the relationship between Roland
Morris and success will demonstrate the likelihood
of patient satisfaction or, by our standards, the
possibility of the surgery being successful based on
the RMES score.

The lack of a statistically significant relationship
with success for some independent variables may be
due to the small size of our series. Therefore,
investigating the relationship between these factors
and success in a more extensive series is worth
exploring.

Conclusion

Based on the results of our study, we have
concluded that lumbar stabilization, when limited to
1-2 segments, is associated with higher patient
satisfaction. However, as the number of stabilized
segments increases, the positive impact on patient
satisfaction may decrease. Our study highlights the
importance of exercising utmost care and employing
meticulous techniques during surgery to avoid dural
tears, as our results indicate that the occurrence of
dural tears significantly impacts postoperative
success. We believe future prospective studies with
larger sample sizes will provide more insight into
this matter.
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Effect of Blood Sample Tubes on Diagnosis of Gestational
Diabetes in Pregnant Women Undergoing OGTT

OGTT Yapilan Gebelerde Kan Ornek Tiiplerinin Gestasyonel Diyabet
Tanisina Etkisi
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Oz

Gebelikte diagnostik oral glukoz tolerans testi (OGTT) yapilmasi
gestasyonel diyabetin erken tanist i¢in onemlidir. Hiperglisemi
hizli bir sekilde saptanabilir, bdylece anne ve fetiis korunabilir.
Bu ¢aligmada OGTT uygulanan gebelerde kan 6rnegi tiipleri ile
glukoz stabilitesi arasindaki iligkinin arastirilmasi
amaglanmistir. Yontemler: OGTT (75g) yapilan 20 goniilli
gebenin glukoz yiiklemesi sonrasi 120. dakikada kan ornekleri
alindi. Serum ig¢in VACUETTE CAT Serum Separator (Clot
Activator Tube) kullanildi; Plazma i¢in VACUETTE FC Mix
tiipti (Na2 EDTA, sodyum floriir, sodyum sitrat) ve VACUETTE
FE (Sodyum Floriir/K3 EDTA) kullanildi. Bu tiiplerin tigii de 0.
saat, 2. saat ve 4. saat olmak iizere li¢ farkli zamanda
santrifiijlendi. Tim ornekler 0., 2., 4. saatlerde santrifiij edilerek
glukoz degerleri 6l¢iildii. Sadece VACUETTE FC Mix tiiplerinde
glukoz degerleri arasinda istatistiksel olarak anlamli fark
bulunmadi (p>0.05). Ancak, bu farkli zaman araliklarinda serum
ve floriirli tiiplerde istatistiksel olarak anlamli fark bulundu
(p<0.01). VACUETTE FC Mix'e alinan kanlarin 4. saatte bile
santrifiij edilmeden bekletildiginde glukoz degerlerinin
diismedigi ve bu nedenle rutin kullannmmm faydali olacagi
gosterildi. Ancak VACUETTE CAT serum ayirict  ve
VACUETTE FE'de glukoz degerlerinin stabil olmadig:
saptanmustir.

Anahtar Kelimeler: Gebelik, Gestasyonel Diyabet, Glikolizis,
Glukoz, Oral Glukoz Tolerans Testi

Abstract

Performing a diagnostic oral glucose tolerance test (OGTT) during
pregnancy is important for early diagnosis of gestational diabetes
mellitus. Hyperglycemia can be detected quickly, and mother and
the fetus can be protected. This study aimed to research the
relationship between blood sample tubes and the stability of glucose
in pregnant women undergoing OGTT. Blood samples were taken
at the 120th minute after glucose loading from 20 pregnant
volunteers who underwent OGTT (75g). VACUETTE CAT Serum
Separator (Clot Activator Tube) was used for serum; VACUETTE
FC Mix tube (Na2 EDTA, sodium fluoride, sodium citrate) and
VACUETTE FE (Sodium Fluoride/K3 EDTA) were used for
plasma. All three of these tubes were centrifuged at three different
times i.e. 0. hour, 2. hour, and 4. hour. All samples were centrifuged
at 0., 2., and 4. hours, and glucose values were measured. No
statistically meaningful difference was found between their glucose
values in only VACUETTE FC Mix tubes (p>0.05). However, a
statistically meaningful difference was found at these different time
intervals in serum and fluoride tubes (p<0.01). It was shown that
when the blood sampled into VACUETTE FC Mix was kept without
centrifugation even at the 4. hour, their glucose values did not
decrease and therefore the routine use of them would be beneficial.
However, it was found that the glucose values were not stable in
VACUETTE CAT Serum Separator and VACUETTE FE.
Keywords: Pregnancy, Gestational Diabetes, Glycolysis, Glucose,
Oral Glucose Tolerance Test

Introduction

Gestational diabetes mellitus (GDM) is glucose
intolerance with first recognition or diagnosis during
pregnancy. Blood glucose levels are low or normal
in general after giving birth (1). GDM occurs in 7%
of pregnant women. Usually, GDM develops in
connection with the placenta hormones blocking the
insulin’s effects (increasing the insulin’s resistance)
after the 24th week of pregnancy (2). If the
regulation of blood glucose is disrupted in pregnant
women, it might cause negative outcomes to emerge
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in both them and their children, especially in mothers
who had suffered diabetes before getting pregnant.

Diabetes or prediabetes is diagnosed by
performing fasting plasma glucose (FPG), oral
glucose tolerance test (OGTT), and glycosylated
hemoglobin Alc (HbAlc) measurement (2). As a
principle, OGTT is used for diagnostic purposes
during pregnancy or in epidemiologic studies where
the blood glucose levels are uncertain (4). Thus, the
high glucose level in mothers’ plasma is found out
on time and precautions can be taken to prevent the
harmful effects of hyperglycemia on the fetus (3).
International Association of the Diabetes and
Pregnancy Study Groups suggests performing
OGTT with 75g glucose for two hours (2). At
present, there is no full consensus to employ the
single-stage diagnosis approach instead of the two-
stage test to diagnose GDM. Any of the two-stage
diagnosis approach (preliminary screening test with
50g glucose followed by OGTT using 100g glucose
for three hours) or the single-stage diagnosis
approach (OGTT wusing 75g glucose) can be
employed (3).
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In this study, a 75g oral glucose tolerance test
was performed on the volunteer pregnant women,
and samples were taken at the 120th minute. A
plasma glucose test performed in a laboratory is the
basic tool to diagnose diabetes mellitus, impaired
fasting glucose (IFG), and/or impaired glucose
tolerance (IGT), especially for screening, and to
diagnose GDM in cases where HbAlc cannot be used
(5). So, according to international guidelines, plasma
glucose measurement must be accurate precise, and
final in terms of patient classification following the
international guidelines (5).

For glucose measurements, plasma must be
separated as soon as possible from the cells.
Sometimes this may not be possible, in which case a
tube containing a glycolysis inhibitor such as sodium
fluoride should be used for sampling (6). If a sample
is processed after a delay, determination of glucose
may not be accurate (7). It is a known fact that if
blood samples are kept without centrifugation, their
glucose concentration will gradually reduce (8). It
was reported that plasma glucose samples which are
not centrifuged immediately, reduce 5% to 7% in
vitro per hour due to glycolysis (5). American
Diabetes Association (ADA) and the National
Academy of Clinical Biochemistry (NACB)
recommend that to minimize in vitro glycolysis, the
sample tube should be immediately placed in ice
water and the plasma should be separated from the
cells within 30 minutes, or if this is not possible, a
sample tube containing a rapid glycolysis inhibitor
should be used, e.g. citrate buffer (5).

In conclusion, measured concentrations of
glucose highly depend on such pre-analytic variables
as the type of phlebotomy tubes used and the time
between phlebotomy and analysis (9). This study
focused on vacuum tubes containing different
anticoagulants for collecting venous blood samples,
and their effect on the stability of glucose.

Material and Method

Twenty pregnant women who were loaded with
75g glucose for OGTT to assess gestational diabetes
at Istanbul Bakirkoy Dr. Sadi Konuk Training and
Research Hospital were included. This study was
performed after the Ethics Committee approved it
(protocol no: 2022/170, decision no: 2022-09-23)
and informed consent was obtained from each
subject. Research involving human subjects
complied with all relevant national regulations, and
institutional policies and is following Helsinki
Declaration (as revised in 2013).

The same personnel collected nine venous blood
samples from each subject 120 minutes after loading
75g glucose. 3 VACUETTE CAT Serum Separator
Clot Activator Tubes (SST) were used to obtain a
serum sample; 3 VACUETTE FC Mix tubes (Na2
EDTA, sodium fluoride, sodium citrate) and 3
VACUETTE FE Sodium Fluoride/K3 EDTA tubes
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were used for plasma. In VACUETTE FC Mix
tubes; to ensure optimal glucose stabilization, the
tubes were inverted 10x directly after blood
collection. 3 tubes (SST, Mix and EDTA) were
centrifuged at 1,800g and 20°C for 10 minutes at the
0. hour, 3 tubes at 2. hour, and 3 tubes at 4. hour.

Glucose was measured with hexokinase glucose-
6-phosphate dehydrogenase method using AUS800
Series Chemistry Analyzers (Beckman Coulter,
USA). Internal quality control was performed on a
minimum of two levels of glucose by using Beckman
Coulter control materials.

VACUETTE CAT Serum Separator Tube-
454243, VACUETTE FC Mix Tube-454513, and
VACUETTE FE Sodium Fluoride/K3 EDTA-
454221 tubes are manufactured by Greiner Bio-One
(Kremsmiinster, Austria).

Statistical review

The NCSS (Number Cruncher Statistical
System) 2007 (Kaysville, Utah, USA) software was
used for statistical analyses. Descriptive statistical
methods (mean, standard deviation, median,
frequency, minimum, maximum) were utilized to
evaluate study data. The normality of distribution for
quantitative data was assessed using the Shapiro-
Wilk test and graphical examinations. Fasting blood
glucose measurements were evaluated based on time
and application types using the Repeated Measures
with Linear Mixed Model. For within-group
comparisons of normally distributed quantitative
variables, repeated measures ANOVA was applied,
and Bonferroni-corrected pairwise comparisons
were used for dual comparisons. For non-normally
distributed quantitative variables, within-group
comparisons were conducted with the Friedman test,
and Bonferroni-corrected Wilcoxon signed-ranks
tests were used for pairwise comparisons. Dependent
t-tests were used for normally distributed within-
group comparisons of quantitative variables, and
Wilcoxon signed-ranks tests were used for non-
normally  distributed  variables. Statistical
significance was set at p<0.05.

Results

At the end of the study, glucose levels were
measured in VACUETTE FC Mix plasma,
VACUETTE CAT Serum Separator, and
VACUETTE NaF (sodium fluoride) /EDTA plasma
tubes, in which blood samples were collected 120
minutes after loading glucose (Table 1).

To examine the effects of application types and
timing on postprandial blood glucose measurements,
GLM modeling was used in repeated measures. The
model obtained was found to be statistically
significant (F=22.758, p=0.000). In the model, the
effects of both applications and the Time x
Application interaction were statistically significant
(p=0.000). The effect size was determined as 0.577,
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and post hoc power was 98.2%. Therefore, all the serum measurement at baseline (0 hour) was
evaluations were conducted in detail within groups, found to be statistically significant (p=0.001). The
and the results are presented in Table 2. average difference of 18.66+4.66 units between the
The average difference of 3.89+2.25 units postprandial FC Mix measurement and the serum
between the postprandial FC Mix measurement and measurement at the 2nd hour was statistically
the gray measurement at baseline (0 hour) in the significant (p=0.001).
subjects participating in the study was found to be The average difference of 27.85+8.75 units
statistically significant (p=0.001). between the postprandial FC Mix measurement and
The average difference of 6.39+3.01 units the serum measurement at the 4th hour was also
between the postprandial FC Mix measurement and statistically significant (p=0.001).
the gray measurement at the 2nd hour was also The average difference of 4.7243.62 units
statistically significant (p=0.001). between the gray measurement at baseline (0 hour)
Similarly, the average difference of 7.47+3.13 and the serum measurement was statistically
units between the postprandial FC Mix measurement significant (p=0.001).
and the gray measurement at the 4th hour was The average difference of 12.27+£5.03 units
statistically significant (p=0.001). between the gray measurement at the 2nd hour and
The average difference of 8.61+4.39 units the serum measurement was statistically significant
between the postprandial FC Mix measurement and (p=0.001).

Table 1. Investigation of factors affecting postprandial blood glucose measurements

Type 111 Sum of Squares Mean Square F p
Application 487.62 487.62 28.55 0.000%*
Time X Application 1850.89 1850.89 108.37 0.000**

Application: FC mix, Gray tube, and Serum, Time: Baseline (0 hour), 2nd hour, and 4th hour, Repeated Measures with Lineer Mix Model,
sk
p<0.01

The average difference of 20.37+8.50 units compared to baseline was statistically significant
between the gray measurement at the 4th hour and (p=0.005; p<0.01). The average decrease of
the serum measurement was also statistically 10.08+6.15 units in postprandial blood glucose
significant (p=0.001). measurements at the 4th hour compared to the 2nd

No statistically significant difference was found hour was also statistically significant (p=0.005;
among the changes in postprandial blood glucose p<0.01) (Figure 1).
measurements at 0, 2, and 4 hours in the FC Mix
group (p>0.05). Glucose (mg/dl)

In the gray group, statistically significant
differences were found among the changes in 125.05 12380 12440
postprandial blood glucose measurements at 0, 2, 120.70 Q

and 4 hours (p=0.001). According to the results of ' i 1I8ED .. 11635
pairwise comparisons conducted to determine the
differences, the average decrease of 2.57+1.80 units
in postprandial blood glucose measurements at the
2nd hour compared to baseline was statistically

0. HOUR 2. HOUR 4. HOUR

significant (p=0.001). The average decrease of e FCMi o Flioride - Serum
4.55+£2.45 units in postprandial blood glucose
measurements at the 4th hour compared to baseline Figure 1. Glucose median levels of three different
was statistically significant (p=0.001). The average tubes at 0., 2., and 4. hours
decrease of 1.97+1.61 units in postprandial blood
glucose measurements at the 4th hour compared to A statistically significant relationship was found
the 2nd hour was also statistically significant among the samples taken at the 120th minute after a
(p=0.001). 75 g loading dose (p=0.001). According to the

In the serum group, statistically significant results of pairwise comparisons conducted to
differences were found among the changes in determine differences, postprandial blood glucose
postprandial blood glucose measurements at 0, 2, measurements in the serum group were significantly
and 4 hours (p=0.001; p<0.01). According to the lower than those in the FC Mix and Capillary groups
results of pairwise comparisons conducted to (p=0.003; p=0.026) (Table 3).
determine the differences, the average decrease of The average difference of 3.85+2.68 units
10.12+4.74 units in postprandial blood glucose between the postprandial FC Mix measurement and
measurements at the 2nd hour compared to baseline the gray measurement was found to be statistically
was statistically significant (p=0.001; p<0.01). The significant (p=0.003).

average decrease of 20.20+7.86 units in postprandial
blood glucose measurements at the 4th hour
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Table 2. Evaluation of the difference between fc mix and serum measurements over time

Satiety 1 . 2 3 Test 127y L2Test 131 3Test 2310 Z3Test

Measurements FC Mix Gray tube Serum Value Difference Value; p Difference Value; p Difference Valuesp

0 ?ﬁ;’dﬁ‘;’)‘ (652'2'(2);1'8 ?172'%'%29'8 (5161'2?)27'8 F:57.23 £:6.810 7:-3.920 Z:-3.921

Hour : : : 3.8942.55 8.61+4.39 4.7243.62 00,001
Ort+Sd 132.45+40.93 128.56+40.62 123.84+40.24  50.001%* a0.001** 40,001 ** e

5 ?ﬁ”dM“j (6152'2'3;7'3 (51512;)273 (213(')36'(2))17'2 F:192.16 £:9.498 t:17.878 £:10.905

Hour eaan ' ' ' 6.39+3.01 18.66+4.66 122745.03 000

Y OrSd 132.38+41.61 125.98+41.03 113.71£38.92  50.001** “0.001** a0.001 ** he

4 ?ﬁ;’dﬁ‘;’)‘ (6122'1'§3 = 33'36;‘ (116.35) 48.5-202 (98.2)  F:156.96 t:10.672 t:14.223 £10.712

Hour : : : 7474313 27.8548.75 20.37+8.50 “0.001%
Ort+Sd 131.48+41.36 124.01+40.91 103.63£38.36  *0.001** a0.001** a0.001** g

Test . . Chi.Square:40.0

Value F:1.458 F:52.590 00
p 50.245 50.001** <0.001**

0-2 1.000 0.001%* 0.001%*

Hour

0-4 0.613 0.001** 0.005%*

Hour

2-4 0.445 0.001** 0.005%*

Hour

“Paired Samples Test, "Repeated Measures Test, “Friedman’s Test, ‘Wilcoxon Test, **p<0.01
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Table 3. Evaluation of measurements on 11 individuals

N=11 Median £5d
FC Mix 126.60+51.70
Gray 122.75+£51.36
Serum 119.09+50.81
Capillary 136.59+44.34
Test Value F:17.945

p €0.001**
Difference Median £Sd
FC Mix- Gray 3.85+2.68

FC Mix-Serum 7.51£3.84
Gray-Serum 3.66+3.21

FC Mix- Capillary 9.98+22.17
Gray-Capillary 13.834+22.28
Serum- Capillary 17.50+£22.15

Samples taken at 120 minutes after 75 g loading (0th hour)

Min-Max (Median)
65.6-231.8 (112.60)
57.9-229.8 (108.3)

56.6-227.8 (107.0)

97-221 (111.5)

P
40.003**
40.003**
40.003**
90.374
0.075
90.026*

Friedman’s Test, ‘Wilcoxon Test,*p<0.05, **p<0.01

The average difference of 7.51+3.84 units
between the postprandial FC Mix measurement and
the serum measurement was also statistically
significant (p=0.003; p<0.01).

The average difference of 3.66+3.21 units
between the postprandial serum measurement and
the gray measurement was statistically significant
(p=0.003; p<0.01).

The difference between the postprandial
capillary measurement and the FC Mix and gray
measurements was not statistically significant
(p>0.05).

The average difference of 17.50£22.15 units
between the capillary measurement and the gray
measurement was statistically significant (p=0.026;
p<0.05).

Discussion

Although OGTT for pregnant women has been
argued in recent years, laboratories must focus only
on performing an accurate glucose assay.

The laboratory process is divided into the pre-
analytic, analytic, and post-analytic steps. At the pre-
analytic phase, it is essential to ensure blood stable
for an accurate analysis of glucose concentration.
This process involves centrifugation quickly after
specimen collection.

It is observed that today certain negative
circumstances of the health sector delay the time to
centrifuge blood collection tubes after venipuncture
and therefore cause the decreased blood glucose
levels.

With the increase in the number of city hospitals,
daily patient admission is increased and distances
between blood collection departments and
laboratories are also increased. And in some cases,
the use of a pneumatic system becomes almost
mandatory. The faults in the pneumatic system used
in these large hospitals can cause delays in getting
samples to the laboratory.

In our country, family health centers send blood
samples to the central laboratories. However, in
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some family health centers, lack of centrifuge or
adjustment problems in the existing centrifuge cause
problems that affect sample quality. Incorrect results
are obtained from samples that are not centrifuged
and not properly centrifuged.

Furthermore, it is a well-known fact that since
glucose concentration is reduced in non-centrifuged
blood specimens, the risk of incomplete diagnosis of
diabetes is limited and values lower than actual
values are measured (10).

The purpose of this study was to assess the
stability of glucose and to study the glycolysis
inhibition in serum or plasma samples using
different test tubes for blood samples from volunteer
pregnant subjects who underwent OGTT. Blood
samples were stored in test tubes containing
NaF/EDTA or EDTA, fluoride and sodium citrate
and SST, which were centrifuged after a delay or in
an insufficient way wunder controlled delay
conditions (up to 240 minutes after the collection) to
take under control the pre-analytic step of the
glucose test.

Diabetes is a disease characterized by high blood
glucose levels and developing chronically. Any kind
of diabetes might lead to complications in various
parts of the body and increase the risk of early death
in general (11). GDM is one of the types of diabetes
and is defined as glucose intolerance arising or
diagnosed during pregnancy (1). Performing oral
glucose tolerance tests on pregnant women for
diagnostic purposes is necessary for early diagnosis
of gestational diabetes (3).

To diagnose diabetes, measurement of blood
glucose must be available in the primary healthcare
services. The role played by the control of blood
glucose to prevent the development and progression
of complications was proven (5).

Glucose concentration may be measured in
whole blood, serum, or plasma, but plasma is
suggested for diagnosis (6). When glycolysis is not
quickly inhibited or blood cells cannot be quickly
separated from plasma, the measurement of fasting
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glucose in plasma is influenced by the decrease of
glucose over time in blood sample tubes (10).

Organizations such as the American Diabetes
Association and the World Health Organization have
made the following recommendations: glycolysis
should be minimized by centrifugation of the sample
or by placing the tubes on ice immediately after
blood collection and centrifuging within 30 minutes
(9). In many laboratories, samples cannot be
processed or analyzed within one hour after they are
collected.

The initial decrease of glucose concentration can
be limited by centrifuging or storing the blood
sample tubes in an ice/water medium, but blood
samples collected in a department or separate
institution relatively far from the laboratory lie
outside the range of the laboratory. Furthermore,
when blood tubes are placed in ice water, the tube
label may become unreadable, which may lead to
patient identification problems (10).

Md Nahidul Islam and et al. reported that glucose
analysis using FC-Mix tube demonstrated a strong
correlation WHO specifications when stored at 4°C.
When FC-Mix tubes were stored at room
temperature, glucose was stable for 4 days. These
findings suggest that the FC-Mix effectively inhibits
glycolysis and should be introduced into routine
clinical practice (12).

Van den Berg and et al. published that, addition
of citrate almost completely prevented in vitro
glycolysis, but showed a positive bias (0.2 mmol/l)
compared to control. This is partly due to a minor
decrease in glucose level in control blood, drawn
according to the current guidelines. This decrease
occurs within 15 minutes, in which glycolysis has
been described to be minimal and acceptable. NaF-
EDTA-citrate based test tubes provide the best pre-
analytical condition available (13).

Nowadays, considerable efforts have been spent
to find out efficient protectors against glucose
decrease through glycolysis (14).

A conventional approach is to add NaF in
combination with anticoagulant potassium oxalate
(KOx) to stabilize the glucose concentration in a
blood sample tube. The mechanism of the effect of
fluoride is based on inhibition of enzyme enolase
applying a late effect in glycolytic terms. Therefore,
the activity of the glycolytic enzymes located
upstream of the enolase is not considerably affected,
so they remain active and continuously metabolize
the glucose. This explains why fluoride’s effect on
glycolysis inhibition lasts up to four hours. (10).

The efficiency of such glycolysis inhibitors as
sodium fluoride (NaF) combined with KOx in
stabilizing blood glucose is limited (10).

Van den Berg and et al. used a new protocol
including a new phlebotomy tube type containing a
NaF-EDTA-citrate additive and published glucose
results, that are 100% identical to the gold standard
in laboratory and clinical diagnosis, without the need
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to further adapt current procedure characteristics
such as pre-analytical turn-around time (TAT) (15).

Regulations on gestational diabetes mellitus
suggest using only the blood sample tubes that meet
the pre-analytic needs of glycolysis inhibition.
Regulations on GDM cover possible errors in pre-
analytic needs and focus on fluoride’s incomplete
inhibition of glycolysis. Inhibition of glycolysis only
by NaF, in the absence of other additives, begins two
hours after blood is collected and will not be
completed for four hours (16).

The study performed by Bonetti et al. indicates
that blood samples collected into tubes containing a
clot activator, lithium-heparin or sodium fluoride are
not suitable for glucose measurements (17).

We evaluated the effect of three routinely used
collection tubes (SST, mix and EDTA) on the
stability of glucose in blood, and found that initial
glucose concentration was not significantly different
among three tube types. It is reported, that immediate
glycolysis inhibition was not achieved in any tube
type, and only sodium fluoride was efficient in
inhibiting glycolysis in the settings of delayed
sample processing (18).

In stabilization studies of blood glucose using not
centrifuged blood samples, hexokinase enzyme
found to become active only at pH 5.9 or higher,
which is located at the start of the glycolytic way
(10).

Therefore, acidifying the blood utilizing a citrate
buffer will prevent glucose from catabolizing due to
glycolysis starting to happen at a much earlier stage
and proceeding at a speed faster than that of fluoride
(10).

The new generation blood sample tests designed
contain three different additives: the first additive
lowers the pH level of the blood and therefore helps
to inhibit hexokinase enzyme (i.e. citrate): the
second additive directly inhibits enolase enzyme (i.e.
NaF), and the third additive irrevocably inhibits the
coagulation of blood (i.e. ethyl diamine tetra acetic
acid-EDTA) (10).

Regulations issued by ADA and NACB suggest
that plasma glucose should be analyzed by using
gold standard treatment tubes or blood sample tubes
containing such quick effect glycolysis as citrate
buffer (19). The use of granular glycolysis inhibitor
provides a pre-analytic benefit by removing the
dilution effect which might be caused by insufficient
filling of a tube with a liquid additive (20).

Bonetti et al administered 75¢ OGTT to 147
volunteer subjects, 83 of whom were pregnant, and
collected samples into tubes with NaF/K3EDTA,
NaF/Na2EDTA/citrate liquid form, NaF/K20x, and
NaF/Na2EDTA/citrate granule form. It was shown
that measurement of glucose in tubes containing
citrate is more efficient in terms of diagnosing
carbon hydrate disorders than in tubes containing
NaF (21).
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This was confirmed in 2019 by Jamieson et al.,
who compared plasma glucose stability over time in
501 samples taken during OGTT after 24 weeks of
gestation and found that the samples containing
citrate as a glycolytic inhibitor offered the best short
and long-term stability for glucose levels even
compared with fluoride samples placed immediately
on ice (22).

In a study, by using tubes containing citrate and
NaF, Yagmur et al found that in NaF plasma tubes,
the concentration of glucose decreased from 90
mg/dL to 87 mg/dL (—3.3%) within the first four
hours and decreased significantly to 82.6 mg/dL (-
8.2%) 12 hours later. They also found that the citrate
buffer in the glucose tubes prevent the glucose
concentration from falling (23).

In a study on volunteer pregnant women, Daly et
al used fluoride/EDTA plasma tubes and citrate-
added plasma tubes. They kept fluoride/EDTA(FE)
tubes at room temperature and in icy water. As a
result, they suggest replacing FE tubes with citrate-
fluoride-EDTA tubes to measure maternal glucose
for diagnosing GDM in the absence of an ice
mixture, early cell separation, and analysis (24).

Zhang et al collected venous blood samples from
58 fasting volunteers into NaF/citrate tubes and no
additive tubes. They found that after keeping for 10
hours at room temperature, glucose was higher
(13.4%) in no additive tubes than in NaF/citrate
tubes (2%) (25).

In 2013, Garcia del Pino et al. determined that
citric acid immediately inhibits glycolysis. These
authors showed that glucose levels in samples with
sodium fluoride was significantly lower than with
temporally paired citrate tubes (26).

Stapleton et al. performed a study on volunteer
pregnant women, and used tubes containing citrate,
fluoride/EDTA tubes, and lithium-heparin. They
reported that the average concentration of glucose in
samples with fluoride/citrate remained stable for 2.5
hours. In addition, that there was a statistically
significant difference between glucose levels of
samples at hours 0. and 2.5 with fluoride-EDTA and
lithium heparin kept at room temperature (27).

Comparable results were reported by Norman et
al. evaluating paired fasting plasma glucose samples
collected into sodium fluoride and citrate tubes and
found higher glucose levels in the samples collected
into the citrate tubes (28).

Gambino et al compared tubes containing NaF
and sodium oxalate with tubes containing citrate
buffer, NaF, and EDTA. As a result, they found that
the average concentration of glucose in blood
samples with NaF and sodium oxalate decreased
4.6% at 2. hour and decreased 7.0% at 24. hour.
Glucose levels decreased 0.3% at 2. hour and
decreased 1.2% at 24. hour in samples with citrate
buffer, NaF and EDTA. They commented that
acidification should singularly replace NaF to obtain
an accurate concentration of glucose (29).
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Serum data showed that the recommended
clotting time of 30 minutes was sufficient to cause
significant changes and that prolonged contact with
cells triggered glucose consumption. This simply
shows that under usual laboratory operating
conditions, routine serum tubes are not suitable for
estimation of glucose levels accurately. Also, a
similar situation applies to NaF/EDTA tubes.

Conclusion

Our results indicate that VACUETTE FC Mix
tubes are the most efficient ones in terms of
preventing the concentration of glucose from
undergoing clinically meaningful changes at room
temperature.

EDTA, fluoride, and citrate/citric acid buffer
contribute to reliable measurement of the glucose
concentration, in cases where the time until
centrifugation is prolonged, including transportation
and/or storage periods. Stability of glucose is
necessary at the pre-analytic phase for diagnosing
and treating diabetes. From a clinical point of view,
unreliable blood glucose level measurements can
cause misdiagnosis, delay in diagnosis and
complications Maximum care and supervision are
required for the material used in the laboratory,
sample stability in all phases (pre-analytic, analytic,
etc.).

Stability of glucose is important at the pre-
analytic phase, and studies on stability need to be
performed in larger numbers at different centers and
on more varied groups of patients. The use of tubes
containing EDTA, fluoride, and citrate/citric acid
buffer looks promising in terms of protection of the
stability of glucose.
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Oz

Tip 2 diyabet (T2DM), genetik yatkinliklar, ¢evresel etkilesimler
ve ¢esitli genler tarafindan yonlendirilen karmasik bir metabolik
hastaliktir. Gliniimiizde, giderek artan sayida caligma diyabetes
mellitus (DM) ile epigenetik, oOzellikle DNA metilasyonu
arasindaki iliskiyi gostermektedir. Bu ¢alismada, klinik olarak
T2DM tanis1 almis hastalarin periferik kan orneklerinde yag
kiitlesi ve obezite iliskili (FTO) ve peroksizom proliferator aktive
reseptor gama (PPARG) metilasyon diizeylerini olgmeyi
amagladik. Calismamizda, Endokrinoloji Poliklinigine basvuran
T2DM hastalarindan (n=43) ve yas-cinsiyet eslestirilmis saglikli
bireylerden (n=42) tam kan alindi. Tam kan 6rneklerinden izole
edilen genomik DNA'larin bisiilfit doniisiimiinden sonra hedef
genlerin metilasyon profilleri metil-spesifik PCR ve jel
elektroforezi yontemleri ile analiz edildi. Istatistiksel analizler
sonrast, T2DM ve kontrol gruplar1 arasinda FTO metilasyon
durumu agisindan anlaml bir fark bulunmadi. T2DM'de PPARG
geninin metilasyon seviyesi kontrol grubuna kiyasla onemli
Olgiide daha yiiksekti. PPARG'nin insiilin duyarliligini artirici
etkileri géz Oniine alindiginda, bulgularimiz metilasyon aracili
PPARG gen ekspresyonunun baskilanmasinin ~ T2DM
hastalarinda insiilin direncinin yiikselmesine yol agabilecegi
olasiligim1  dogrulamaktadir. T2DM hastalarinda PPARG
genindeki metilasyonun etkilerini ve hastalikla iligkisini daha iyi
anlamak i¢in daha fazla hasta ve kantitatif yontemlerle yiiriitiilen
daha fazla gen ekspresyonu ¢alismas: gerekecektir.

Anahtar Kelimeler: DNA Metilasyonu, FTO, PPARG, Tip 2
Diyabet Mellitus

Abstract

Type 2 diabetes (T2DM) is a complex, metabolic disease driven by
genetic susceptibilities, environmental interactions, and various
genes. Nowadays, increasing number of studies show the
relationship between diabetes mellitus (DM) and epigenetics,
especially DNA methylation. In this study, we aimed to measure the
methylation levels of fat mass and obesity associated (FTO) and
peroxisome proliferator activated receptor gamma (PPARG) in the
peripheral blood samples of patients with clinical diagnosis of
T2DM. In our study, whole blood was taken from T2DM patients
(n=43) who applied to the Endocrinology Outpatient Clinic and
from age-gender-matched healthy individuals (n=42). After the
bisulfide conversion of isolated genomic DNAs from whole blood
samples, the methylation profiles of target genes were analyzed with
methyl-specific PCR and gel electrophoresis methods. Post-
statistical analyses, no significant difference was found between the
T2DM and control groups regarding FTO methylation status. The
methylation level of PPARG gene in T2DM was significantly higher
compared to the control group. Given the insulin sensitizing effects
of PPARG, our findings confirm the possibility that methylation-
mediated suppression of PPARG gene expression may lead to
elevation of insulin resistance in T2DM patients. Further gene
expression studies with more patients and quantitative methods will
be required to better understand the effects of methylation in the
PPARG gene in T2DM patients and its relationship to the disease.

Keywords: DNA Methylation, FTO, PPARG, Type 2 Diabetes
Mellitus

Introduction

Type-2 diabetes mellitus (T2DM) is a complex,
chronic, and progressive disease which arises due to
insufficiency of insulin secretion and/or efficiency
and is accompanied with hyperglycemia (1). T2DM
is characterized with disruption of diet regulation as
a result of dysfunctional carbohydrate, lipid, and
protein metabolisms together with controllable or
uncontrollable risk factors (2).

Epigenetic is defined as inherited alterations in
gene activity and function independent from DNA
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sequence changes (3). Epigenetic mechanisms play
crucial roles in cellular differentiation and
maintenance of cell viability, which is essential for a
healthy developmental process yet, any deviation
from these regulations can lead to propensity for
severe  pathologies (4). Understanding the
underlying mechanism of association between
epigenetic alterations and disease progression
contributes to enlighten the intricate combinatory
effect of genetic and environmental factors in
pathogenesis of several complex diseases (5). The
most prevalent epigenetic modification in mammals
is methylation of DNA from cytosine residues within
CpG dinucleotides (6).

Fat mass and obesity-associated (FTO), also
called alpha-ketoglutarate dependent dioxygenase, is
one of the first genes contributing to polygenic
obesity which has been identified with genome-wide
association studies (GWAS) (7). FTO is commonly
expressed in energy homeostasis and food-intake
related regulatory regions in the body (1,8). Previous
studies reported that FTO level was upregulated in
skeletal muscle and adipose tissues of T2DM
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patients and it showed a strong correlation with
T2DM disease that is characterized with
dyslipidemia and hyperglycemia (9). Besides, in a
clinical epigenetic study conducted with patients
bearing impaired glucose metabolism,
hypomethylation was detected within a single CpG
region of FTO gene’s first intron (10).

Peroxisome proliferator activated receptor
gamma is a transcription factor which is a member
of hormone receptors super family (11). PPARG
regulates the expression of various genes involved in
the pathogeneses of some metabolic diseases such as
hyperlipidemia, diabetes, and obesity (11). PPARG
is a type-II nuclear receptor and was initially
identified in adipose tissue due to its prominent roles
in fatty acid storage and glucose metabolism (12).
PPARG supports lipid uptake and adipogenesis by
increasing insulin sensitivity and adiponectin
secretion (12). Certain mutations and epigenetic
alterations in PPARG gene were correlated with
obesity and dysfunctional lipid and glucose
homeostasis which eventually leads to T2DM (12).
In previous clinical case-control cohort studies
performed with T2DM patients, various epigenetic
alterations including DNA methylation were
detected in several candidate genes like PPARG in
target tissue and organs for insulin such as skeletal
muscle, adipose tissue, and liver (13-16).

In this context, DNA methylation emerges as a
promising indicator for complex diseases of which
pathogeneses cannot be solely explained with
traditional genetic traits (4). The aim of the present
study is to investigate the DNA methylation statuses
of certain regions containing CpG islands within
promoters of PPARG and FTO genes in T2DM
patients and healthy controls by using methylation
specific PCR method in bisulfite-converted
peripheral blood genomic DNA.

Material and Method

Study Population

An approval was obtained for the present study
from Hatay Mustafa Kemal University Clinical
Research Ethical Board (date 06/09/2021, issue no.
4298783/05045), and all experimental procedures
involving human subjects adhered to the Helsinki
Declaration. Biological materials were collected
after verbal and written consent was obtained from
participants who visited the endocrinology
polyclinic at Hatay Mustafa Kemal University
Research and Training Hospital. We included 43
patients with type-2 diabetes mellitus (T2DM),
diagnosed by an expert clinician according to the
American Diabetes Association criteria, and 42 age-
and gender-matched healthy control subjects without
insulin resistance or fasting blood glucose levels
exceeding 100 mg/dL. The total sample size was
calculated using G-Power analysis software (17)
based on a previous study (18). Volunteers who are
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pregnant, under 18 years of age, or had
inflammatory, chronic kidney, oncological, and
acute or chronic infectious diseases were excluded
from the study.

Sample Collection

Ten mL whole blood samples were collected into
EDTA-containing tubes via venipuncture and stored
at -20°C until the day of experiments which were
performed between September-December 2022 at
Hatay Mustafa Kemal University, Department of
Medical Biology and Genetics.

DNA Extraction and Concentration Assessment

DNA isolation was performed following
instructions of a commercial kit (Thermo Scientific
GeneJET Genomic DNA Purification Kit, #K0721).
Briefly, a 200 uL whole blood sample was mixed
with a lysis solution containing proteinase K. After
short vortex, the mixture was incubated at 56°C for
10 min with vortexing every 2 min. Then, pure
ethanol was added to the mixture, and after brief
vortex it was spun down through a column at 6000xg
for 1 min. After two washing steps, the DNA sample
was eluted from the column with 200 pL of elution
buffer and kept at -20°C for long-term storage. DNA
concentration and purity were measured using the p-
Drop tool with a spectrophotometer (MultiScan Go,
Thermo Scientific).

Bisulfite Modification

In order to detect methylated cytosine residues
with methylation specific PCR, bisulfite conversion
of genomic DNA was performed following the
manufacturer’s instructions of a commercial kit
(EpiJET Bisulfite Conversion Kit, Thermo Fisher,
#K1461). For this purpose, 400 ug purified genomic
DNA was mixed with modification reactive reagent
and incubated in a thermal cycler (BioRad Thermal
Cycler) with the following settings: 10 min at 98°C,
150 min at 60°C. The converted DNA sample was
pipetted into the binding reagent-containing column
and spun down for 30 s. After a single wash, the
sample on the column was incubated with
desulfonation reagent for 30 min and centrifuged
briefly. After two washing steps of the column, the
bisulfite-converted DNA sample was eluted with
10 pL elution buffer and stored at -20°C.

Methylation Specific Polymerase Chain Reaction

(MSP)
We utilized “UCSC Genome Browser” database
(UC Santa Cruz California  University,

http://genome.ucsc.edu) to determine the promoter
regions of FTO and PPAR genes (19). Following

detection of promoter sequences of FTO
(chr16:53,703,706-53,704,323) and PPAR
(chr3:12,287,496-12,288,834) genes, we used
“Methprimer 2.0” database

(http://www.urogene.org/methprimer2) to predict
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CpG islands within the marked regions and to design
specific primer pairs targeting methylated and
unmethylated sequences (20).

The designed primer sequences (Macrogen
Europe, Amsterdam, Netherlands) targeting
methylated and unmethylated promoter regions of
FTO and PPAR genes were listed in Table 1.

For MSP reactions, a commercial PCR master
mix (Thermo Fisher PCR Master Mix 2X #K0171)
and methylated and unmethylated control DNA kit
(EpiTect PCR Control DNA kit, Thermo Fisher,
#59695) were used. MSP reaction cycling conditions
were summarized in Table 2. Agarose gel
electrophoresis (2.5%) was run to visualize the PCR
products with a computerized imaging system under
ethidium bromide imaging channel (BioRad
ChemiDoc XRS+).

Statistical Analysis

Data analysis was performed with Graphpad
8.0.2 package program. Non-categorical variables
were expressed as n (sample size) and
mean+tstandard deviation. For categorical data, we
reported n (sample size) and percentage (%). To

assess the normal distribution of non-categorical
data, we employed Shapiro-Wilk test. The
comparison of two individual groups was performed
with either the independent t-test (for normally
distributed data) or the Mann-Whitney U test (for
non-normally distributed data). For comparisons
involving categorical values, we applied either the
Fisher's exact test or Chi-square test for trend.

Results

Demographic Features of Subjects

The demographic characteristics of the
participants were summarized in Table 3. The priori
test of the power analyses using two-sided Fisher
exact test assumption gave the following outputs:
Total sample size: 36, actual power: ~0.83, actual o
~0.03 (with a error probability: 0.05).

We found no significant differences between the
subjects in T2DM and control groups concerning
age, gender, and smoking habits (p>0.05). However,
there was a notable difference in BMI values
between two groups (p<0.05).

Table 1. Methylated and unmethylated primer sequences designed based on the promoter regions of F70O and

PPARG genes.
Gene Primer type Primer sequence Amplicon size (bp)
Methylated F: 5’-GTTGAGAGAATTATATGTAGGAGGCG-3’ 112
R: 5’-GTTCCTCGACAATCGAAATACG-3’
FTO Unmethylated F: 5’-GTTGAGAGAATTATATGTAGGAGGTGG-3’ 113
R: 5>-CATTCCTCAACAATCAAAATACACTT-3’
Methylated F: 5’- ATTGACGGGGTTTTAGACGGAT-3’ 102
R: 5’-CGTCAATCCGAATCCTACCG-3’
PPARG Unmethylated F: 5’-GGGAATTGATGGGGTTTTAGATG-3’ 107
R: 5’-CCATCAATCCAAATCCTACCAAAC-3’

FTO: Fat mass and obesity-associated, PPARG: Peroxisome proliferator activated receptor gamma, bp: base pair.

Modified Profile of Methylated DNA Pattern in
PPARG but Not FTO in T2DM Patients

MSP analyses revealed that the designed primers
targeting the methylated (M) and unmethylated
(UM) promoter regions of FTO and PPAR genes
yielded amplicons at expected sizes based on
agarose gel monitoring (Figures 1-2).
In figure 1, a representative 26-well gel image of
FTO-gene specific methylation reactions is depicted,
which consists of 2 DNA markers (1. and 13. wells),
3 control samples (M-DNA, UM-DNA, and non-
bisulfite DNA) that were treated with either
methylated (wells 2-4 respectively) or unmethylated

Table 2. PCR reaction conditions.

primers (wells 14-16 respectively). The rest of the
wells corresponds to the representative control (K1-
K4) and patient (HI-HS) samples treated with M-
and UM-primers. As expected, the positive control
samples in 2. and 14. wells gave a positive signal
with 112 and 113 bp amplicons corresponding to M-
and UM-primers respectively. After analyses of all
samples regarding FTO methylation status we found
that, ~93% of control samples and ~98% of T2DM
patient samples were unmethylated and there was so
significant difference between the two groups
(p>0.05, Table 4). The rest of the samples was
heterozygous for the methylation status.

Step Temperature (°C) Duration (s) Cycle (times)
Initial denaturation 95 1x
Denaturation 95

Annealing 622, 64°, 63¢, 564 35x%
Extension 72

Final extension 72 1x

Annealing temperatures for; a: FTO unmethylated primer, b: FTO methylated primer, c: PPARG unmethylated primer, d: PPARG methylated
primer. FTO: Fat mass and obesity-associated, PPARG: Peroxisome proliferator activated receptor gamma.
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Table 3. Demographic features of T2DM patients and healthy controls.

Parameters HC (n=42) T2DM (n=43) p value
Age (Years, mean+SD) 59.8+10.5 58.1+11.8 0.46
Gender n (%)
Male 23 (54.8) 17 (39.5) 0.19
Female 19 (45.2) 26 (60.5)
BMI (kg/m?, mean+SD) 26.7+4.0 29.6+5.0 *0.0034
Smoking n (%)
Smoker 13 (31.0) 14 (32.6) >0.9999
Non-smoker 29 (69.1) 29 (67.4)
HAI1C (%) N/A 9.3 N/A

BMI: Body mass index, HC: Healthy control, T2DM: Type-2 Diabetes mellitus, N/A: Not applicable

112-113
bp

Primer
dimer

Figure 1. Representative gel images of MSP amplicons amplified with M- and UM-primers targeting promoter
region of FTO gene. 1. and 13. wells: DNA marker, 2.-4. and 14.-16. wells: M-DNA, UM-DNA, and non-bisulfite-
DNA controls amplified with M- and UM-primer sets respectively, 5.-12. wells: K1-K4 control samples amplified
with M- and UM-primer sets, 17.-26. wells: HI-H5 T2DM patient samples amplified with M- and UM-primer
sets. MSP: Methyl specific PCR, M: Methylated, UM: Unmethylated, K: Control, H: Patient, FTO: Fat mass and

obesity-associated, bp: base pair.

In figure 2, representative gel images are
depicted which shows MSP reactions conducted
with M- and UM-primer set that is specific to PPAR
gene promoter region. In gel image at upper panel
indicating M-primer specific reactions, DNA marker
at 1. well, positive control (M-DNA) at 2. well, and
the rest of the wells with control (K27, K38-40, K50)
and patient (H1-H13, HI15-H20) samples were
located. Methylated samples had a clear band size at
102 bp as the positive control sample. At the lower
panel of figure 2, there are MSP reactions conducted
with UM-primer set which consists of DNA marker

(1. well), positive control (UM-DNA, 2. well), and
the other samples between 3-23 wells (K28-K30,
K32-K37, K39-50). The positive reactions had a
clear band size at 107 bp. Further analyses revealed
that (Table 4), the ratio of unmethylated samples was
~86% in the control group while ~67% in T2DM
patient group. The heterozygous (M+UM) ratio in
control and patient groups was ~12% and ~30%
respectively. We found a significant difference
between the two groups regarding methylation status
(p<0.05, Table 4).

Table 4. Methylation status of FTO and PPARG genes in T2DM patients and healthy controls

Genes HC (n=42) T2DM (n=43) p value
FTO n (%)
Methylated 0 (0.0) 0(0.0)
Unmethylated 39 (92.9) 42 (97.7) 0.36
Hetero 3(7.1) 1(2.3)
Non-detected 0(0.0) 0(0.0)
PPARG n (%)
Methylated 124 0(0.0)
Unmethylated 36 (85.7) 29 (67.4) *0.01
Hetero 5(1.9) 13 (30.2)
Non-detected 0(0.0) 1(2.3)

*p<0.05. Chi-square test for trend for PPARG. Fisher’s exact test for FTO. HC: Healthy control, T2DM: Type 2 diabetes mellitus, FTO: Fat
mass and obesity-associated, PPARG: Peroxisome proliferator activated receptor gamma.
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Figure 2. Representative gel images of MSP amplicons amplified with M-primer (upper panel) and UM-primer
(lower panel) targeting promoter region of PPARG gene. In the upper panel (M-primer); 1. well: DNA marker, 2.
well: Positive control (M-primer + M-DNA), rest of the wells: K27, K38-40, K50, HI-H13, H15-H20. In the lower
panel (UM-primer); 1. well: DNA marker, 2. well: Positive control (UM-primer + UM-DNA), 3.-23. wells: K28-
K30, K32-K37,K39-K50. MSP: Methyl specific PCR, M: Methylated, UM: Unmethylated, K: Control, H: Patient,
PPARG: Peroxisome proliferator activated receptor gamma, bp: base pair.

Discussion

T2DM, which is a metabolic complex disease
progressing due to life style, environmental, and
genetic factors, is the primary reason of various
diseases and disabilities worldwide (21). Since the
physiological onset of T2DM occurs far earlier than
the emergence of clinical symptoms, seeking early
diagnostic and prognostic biomarkers, which would
facilitate  interference  strategies concerning
prevention or delay of the disease progression, has
lately being gained a pivotal notice (21,22). As a
result of gene-environment interaction, the
modulation of gene expression can take place
through chemical alterations around the genome so
called epigenetic mechanisms such as DNA
methylation and histone modifications (23). In this
manner, the early diagnosis of T2DM via epigenetic
indicators can contribute to disease management as
well as can prevent the disease progression in people
under high risk (24). DNA methylation is one of the
most studied epigenetic modifications in several
diseases including T2DM due to its stable chemical
structure and easy profiling (6,21).

In the present study, we analyzed the methylation
statuses of FTO and PPARG genes at their certain
promoter regions in peripheral blood genomic DNA
samples of T2DM patients and heathy controls using
MSP method. Based on our findings, there was a
significant difference regarding DNA methylation
profile in PPARG between patient and control
samples whereas there was no significant alteration
in FTO gene.

FTO encodes a 2-oxoglutarate-dependent nucleic
acid demethylase and several studies have reported
that variants within FTO locus showed a strong
correlation with obesity and can be used as a risk
predictor for T2DM and cardiovascular diseases (25-
27). A previous genome-wide DNA methylation
profiling study conducted by Dayeh and Ling in
pancreatic islets of T2DM patients analyzed 1649
CpG regions of 853 genes including FTO and
PPARG (28). They ascertained that there was a close
association between some of the GWAS-analyzed
T2DM and obesity-linked candidate genes
(CDNKI1A, PDE7B, EXOC3L2, HDAC7, FTO) and
the level of deteriorated B-cell function. In another
clinical study performed with peripheral leucocytes
of 25 T2DM patients and 11 healthy controls, a
hypermethylation of a CpG region within FTO
gene’s promoter sequence has been identified and
correlated with T2DM and metabolic syndrome (29).
More recently, a strong association has been
revealed between the methylation profile in a CpG
region of FTO gene and T2DM disease (7). The
association between FTO methylation status and
T2DM disease was analyzed previously with a
differential manner comprising 1169 cases and
controls in total (10). First, in this study, a pool-
based scanning was performed to differentially
detect methylated DNA sequences among T2DM-
related genomic regions and then a microarray
method was applied to confirm and measure
methylation status of the regions at upper levels of
the list. Finally, it was reported that a CpG region
within the first intron of FTO was found to be mildly
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(~3.4%) but significantly () hypomethylated in T2D
patients compared to controls.

FTO is the first gene that was shown to contribute
to non-syndromic human obesity (7). The recent
findings demonstrated that fatty diet leads to lipid
deposition in several organs and thereby it affects the
risk ratios of metabolic diseases namely obesity,
insulin resistance and T2DM, and cardiovascular
disorders (30). In a previous clinical study conducted
by Perfilyev et al. it was ascertained after analyzing
4875 CpG regions that diet can affect DNA
methylation profile (30). In the same study, the
saturated fatty acid diet altered the DNA methylation
status of 1797 genes including FTO whereas
polyunsaturated fatty acid diet affected the
methylation status of 125 genes excluding FTO. In
light of these outcomes, the unaffected methylation
profile of FTO in our study could arise from the diet
habits of the participants in our study.

The recent multidirectional studies seeking the
complex diseases revealed solid evidences regarding
how genetic and epigenetic factors are implicated in
the etiopathogenesis of these multifactorial diseases.
FTO was claimed to be involved in T2DM genotype-
epigenotype interactions on the basis of propensity
for obesity by increasing its DNA methylation status
(31). In the present study, we found no significant
difference between the FTO methylation profiles of
patient and control groups. The contradicting results
between our findings and previous studies can likely
stem from the scanning of different regions of FTO
gene for possible DNA methylation process.
Besides, we analyzed peripheral blood leukocytes
for methylation analysis rather than adipose or
pancreatic tissue, which can be the main reason for
such contrasts between the studies (7). On the other
hand, parallel to our findings, in a case-control study,
no marked correlation was detected between FTO
methylation profile and T2DM disease (29). The
contradictions between these studies can rise from
the multiple factors such as genetic diversity, life
style, environmental effects, and differences in
analyzed CpG regions (32). Besides, the DNA
methylation variations among the subjects were
asserted to change the individual predisposition to
T2DM (7,10).

PPARG is another key player involved in
metabolic pathways, which is commonly expressed
in adipose tissue and acts as a hormone receptor (33).
Basically, PPARG is activated upon binding to its
ligand that results in its heterodimerization with
retinoid X receptor and finally induction of
transcriptional activation which leads to adipocyte
differentiation and increasing of insulin sensitivity
(31,34). Moreover, PPARG agonists were suggested
to be utilized as anti-diabetic agent in clinics owing
to its adipogenic and insulin-sensitivity actions (29).
In the present study, we showed that the DNA
methylation level of PPARG in T2DM patients was
notably higher compared to the one in the control

178

group. It has been previously reported in line with
our findings that, the altered methylation profile in
PPARG, KCNQI, TCF7L2, and IRS1 genes were
detected in adipose and pancreatic tissues of T2DM
patients (23,24). In addition, a hypermethylated CpG
region was detected in promoter sequence of
PPARG gene of T2DM patients compared to healthy
controls (29).

Epigenetic mechanisms play pivotal roles in gene
expression regulations and thus they are crucial for
normal and healthy development. Therefore, any
deviations in epigenetic modulations can result in
severe irregularities in gene expressions and
eventually diseases (4). It is of primary importance
to elucidate epigenetic modifications with respect to
eliciting the intricate nature of gene-environment
interactions in complex multifactorial diseases
namely diabetes and cancer. In this regard, DNA
methylation steps forward as a valuable indicator for
complex diseases that cannot solely be explained
with genetic traits of individuals (5). For future
studies, populations with larger cohort size should be
analyzed to find out promising DNA methylation
signatures for T2DM pathogenesis by taking into
account other confounder factors such as ethnicity
and diet (21,24).

Conclusion

In the present study, we analyzed the methylation
profile of metabolism-related FTO and PPARG
genes’ promoter regions in T2DM patients. We
observed a marked increase in methylation levels of
PPARG gene in patient group compared to healthy
controls whereas there was no significant difference
in FTO gene’s methylation pattern. We suggest that,
the methylation profile at the selected target
promoter region of PPARG can be a promising
indicator for T2DM pathogenesis. Still, further
studies with larger population size together with
longitudinal research strategy are warranted for
implementation of peripheral blood-based DNA
methylation profiling into clinical bed-side.

Study limitations

The total number of participants is relatively
fewer in our study compared to similar studies in the
literature. The current study limited to the
methylation profile analysis of a single region within
the promoter of target genes. We used a qualitative
method for the analysis of methylation status of
target genes however, quantitative methods are
required for analytical inferences. The present study
has also missing data concerning the alterations in
mRNA expression levels of target genes depending
on methylation patterns.
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Comparison of Corneal Keratometry Measured by Three
Different Methods

Farkh U¢ Yontemle Olciilen Korneal Keratometrik Verilerin
Karsilastirilmasi

Konuralp YAKAR!, Goksu ALACAMLI?

'Atilim University, Medicine Faculty, Department of Ophthalmology, Ankara
2Mugla Sitki Kogman University, Medicine Faculty, Department of Ophthalmology, Mugla

Oz

Kismi koherens interferometri reflektometri optik biyometri
(Nidek AL Scan, 2.4-3.3 mm zonlar, Nidek Teknoloji, Gamagori,
Japonya), korneal aberrometre/topograf (Nidek OPD Scan II,
Nidek  Teknoloji, —Gamagori, Japonya) ve  standart
otorefraktokeratometre (Topcon KR 8900, Topcon, Tokyo,
Japonya) cihazlart kullanilarak elde edilen korneal keratometri
Olgtimleri (en diiz-en dik keratometri, ortalama keratometri ve
korneal astigmatizma) arasindaki degistirilebilirligi ve uyumu test
etmek i¢in yapilan bu prospektif karsilastirmali ¢alismaya yas
ortalamasi 24.37+3.91 yil olan 360 saglikli goniilliniin 360 sag
gozii dahil edildi. ikili karsilastirmalari degerlendirmek igin
eslestirilmis t-testi kullanildi. Ug cihaz arasindaki uyumu
degerlendirmek igin %95 uyum sinirlar ile Bland-Altman testi
kullanildi. Nidek AL Scan'in 2.4 ve 3.3 mm bolgelerinde elde
edilen tiim keratometrik degerleri arasinda istatistiksel olarak
anlamli bir fark yoktu (p>0.05). Nidek AL Scan (2.4 -3.3 mm
bolgesi) ve Nidek OPD Scan II in ikili karsilastirmalar: arasinda
AstK degerleri agisindan istatistiksel olarak anlamli bir fark
saptanmadi (p>0.05). Nidek OPD Scan II ve Topcon KR 8900 ile
olgiilen K1, K2 ve ortalama K degerleri Nidek AL Scan (2.4 -3.3
mm bolge) ile ikili karsilastirildiginda, istatistiksel olarak anlaml
bir fark oldugu goriildi (p<0.05). AstK degerleri de Topcon KR
8900 ile Nidek AL Scan (2.4 -3.3 mm zonlar) ve Nidek OPD Scan
II arasinda istatistiksel olarak farkliydi (p<0.05). Sadece Nidek
AL Scan, kendi i¢inde 2.4 ve 3.3 mm korneal zonlarda elde edilen
tiim keratometrik parametreler i¢in karsilastirilabilir dlgtimler
saglamustir. Her bir cihazlar arasi uyum igin elde edilen %95
uyum sinirlarinin genis olmasi (>1.0 D) bu ii¢ cihazin birbirinin
yerine kullanilamayacagini diistindiirmektedir.

Anahtar Kelimeler: AL Scan, Biyometri, Keratometri, OPD
Scan, Topcon Otorefraktometre

Abstract

To compare and evaluate the interchangeability and agreement
between corneal keratometry measurements (flattest-steepest
keratometry, mean keratometry and corneal astigmatism) using
partial coherence interferometry reflectometry optical biometry
(Nidek AL Scan, 2.4-3.3 mm zones, Nidek Technologies,
Gamagori, Japan), corneal aberrometer/topographer (Nidek OPD
Scan II, Nidek Technologies, Gamagori, Japan) and standard
autorefractokeratometer (Topcon KR 8900, Topcon Inc., Tokyo,
Japan) a total of 360 right eyes of 360 healthy volunteers with a
mean age of 24.37+3.91 years were enrolled in this prospective
comparative study. Paired t-tests were used to evaluate pairwise
comparisons. The Bland—Altman test with 95% limits of agreement
was used to evaluate the agreement between the three devices. There
were no statistically significant differences between all keratometric
values of the Nidek AL Scan obtained in the 2.4 and 3.3 mm zones
(p>0.05). There were no statistically significant differences in AstK
values between the Nidek AL Scan (2.4 -3.3 mm zone) and the
Nidek OPD Scan II pairwise comparisons (p>0.05). When the K1,
K2, and Kmean values measured with the Nidek OPD Scan II and
Topcon KR 8900 were compared with the Nidek AL Scan (2.4 -3.3
mm zone), a statistically significant difference was found (p<0.05).
AstK values were also statistically different between Topcon KR
8900 versus Nidek AL Scan (2.4 -3.3 mm zone) and Nidek OPD
Scan II (p<0.05). Only the Nidek AL Scan provided comparable
measurements for all keratometric parameters analyzed in the 2.4
and 3.3 mm zones. The LoA obtained for each inter-device
agreement should be analyzed carefully to consider the
interchangeability of these three devices.

Keywords: AL Scan, Biometry, Keratometry, OPD Scan, Topcon
Autorefractokeratometre

Introduction

The cornea accounts for approximately two-
thirds of the total refractive capacity of the optical
system in the eye (1). Measuring the refractive
capacity and curvature of the cornea is known as
keratometry (2). The most accurate and precise
measurement of keratometry is vital for calculating
the power of the intraocular lens to be used in
modern cataract surgery, refractive surgery, contact
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lens applications, diagnosis, and follow-up of ectatic
diseases, such as keratoconus (3-6). Abnormal
values of corneal keratometry can result in serious
ametropia and amblyopia at a tender age. Moreover,
it is crucial to consider the difference between
keratometry values in the principal meridians when
determining corneal astigmatism. Hence, accurately
measuring keratometry is essential to comprehend
the state of refractive errors (7,8).

The gold standard method for keratometry
measurement is manual keratometry; Helmholtz and
Javal keratometry (9). Since this method is
practitioner dependent and time consuming, it has
been replaced by computerized automated systems
(10). Currently, corneal topography/tomography
devices, optical biometry devices, optical coherent
tomography devices and standard
autorefractokeratometers are the most preferred
devices for keratometric measurements worldwide.
The different optical and technical principles of each
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of these devices have led to frequent testing of their
reliability and interchangeability (11-15).

The aim of this study is to compare the corneal
keratometric data obtained from Nidek AL Scan
optical biometry (Nidek Technologies, Gamagori,
Japan), Nidek OPD Scan II aberrometer/topographer
(Nidek Technologies, Gamagori, Japan) and Topcon
KR 8900 autorefractokeratometer (Topcon Inc.,
Tokyo, Japan) devices which are frequently used in
daily clinical practice and to determine whether the
keratometric data of these devices can be used
interchangeably.

Material and Method

This prospective comparative study included
keratometric data from the right eyes of 360
participants (180 females, 180 males) aged 20-30
years who were recruited for a routine
ophthalmologic examination at our clinic between
January 2024 and May 2024. The study was granted
approval by the Samsun Ondokuz May1s University
ethics committee (Date: 14/12/2023, Decision no:
2023/401) and was executed in compliance with the
principles outlined in the Declaration of Helsinki.
All participants underwent a comprehensive
ophthalmologic examination, including refraction
and biomicroscopy, fundoscopy, and intraocular
pressure measurements. Patients who had undergone
any previous ocular surgery (cataract, refractive,
pterygium, glaucoma, vitrectomy, etc.), had any
corneal pathology, active ocular surface infection,
nystagmus or albinism, or were unable to cooperate
with any of the devices were excluded. Patients who
had worn contact lenses within 24 h prior to the
examination were also excluded. All participants
provided informed consent to participate in this
study.

Prior to the ophthalmologic examination, the
same technician utilized Nidek AL Scan optical
biometry (Nidek Technologies, Gamagori, Japan),
Nidek OPD Scan II aberrometer/topographer (Nidek
Technologies, Gamagori, Japan), and a Topcon KR
8900 standard autorefractokeratometer (Topcon
Inc., Tokyo, Japan) to measure keratometric data.
The results obtained from each device (including the
flattest-K1 and steepest-K2 keratometry, mean
keratometry, and corneal astigmatism) were
subsequently compared. The Nidek AL Scan device
was utilized to obtain data in two distinct corneal
zones, measuring 2.4 mm and 3.3 mm. The data
obtained from the two zones of the Nidek AL Scan
device were compared with each other and with the
data from other devices separately. The study aimed
to determine whether the corneal keratometric data
from the devices were interchangeable and whether
they were compatible with one another.

The following formulas were used to calculate
mean corneal keratometric value (Kmean) and
corneal astigmatism (AstK).

181

Mean corneal keratometric value (Kmean) =
(K1+K2)/2
Corneal astigmatism (AstK) = K2-K1

Devices

Nidek AL Scan

Nidek AL Scan (Nidek Technologies, Gamagori,
Japan) is an optical biometer that measures the axial
length without contact with the eye using partial
coherence interferometry (830 nm). It projects a
double ring with diameters of 2.4 and 3.3 mm on the
cornea and calculates corneal keratometry using
images obtained from 360 points in each ring. The
device also measures anterior chamber depth, central
corneal thickness, pupil diameter and corneal white-
to-white distance, and provides data on the anterior
segment and axial length of the eye in six different
parameters within 10 seconds. Using these data it
calculates the power of the intraocular lens to be
used in cataract surgery.

The Nidek OPD- Scan I1

The Nidek OPD-Scan II (Nidek Technologies,
Gamagori, Japan) combines a  wavefront
aberrometer, Placido disc topographer,
autorefractometer, and pupillometer into a single
unit manufactured by Nidek Technologies in
Gamagori, Japan. This device is capable of
measuring wavefront errors through dynamic
skiascopy, which involves sending 1.440 individual
beams of light through the pupil and on to the retina.
The time it takes for the beams to return to the
instrument's sensors, with a resolution of 0.4 seconds
or less, is analysed to determine the wavefront errors
of the visual system, including lower-order
aberrations such as sphere and astigmatism, which
are measured in a 2.6-mm zone in the pupil, similar
to a traditional autorefractor. Additionally, the OPD-
Scan II measures the low-order wavefront error
across a 4-6 mm zone in the pupil and calculates the
spherical, cylindrical, and axes values using Zernike
vector analysis. The root-mean-square wavefront
error is then calculated.

Topcon KR 8900 Autorefractokeratometer

The Topcon KR 8900 autorefractometer (Topcon
Inc., Tokyo, Japan) is a versatile device that assesses
the refractive status of the eye through rotary prism
evaluations. It measures objective spherical
refractive power (ranging from -25 D to +22 D),
cylindrical refractive power (between -10 D and +10
D), astigmatic axis (varying from 0° to 180°),
corneal curvature, principal meridian direction, and
corneal refractive power. To ensure accurate results,
the device requires a minimum pupil size of 2 mm
and employs a three-dimensional auto-alignment
mechanism. The KR 8900 also incorporates the
Scheiner double-pinhole principle for data
collection, which involves projecting two light
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sources onto the plane of the pupil to simulate the 95% limits of agreement (LoA; calculated as: the
Scheiner pinhole apertures. mean difference of two methods +1.96 S.D.) was
used to evaluate the differences between the

Statistical analysis individual measurements for each subject and
The obtained data were analysed using SPSS illustrated using the Bland-Altman plot.

(version 21.0, SPSS, Inc., Chicago, IL, USA). First,

the data distribution was evaluated using the Results

Kolmogorov—Smirnov test. Normally distributed

data are expressed as the mean+standard deviation, The mean age of the 360 patients (180 males, 180

and non-normally distributed data are expressed as females) included in the study was 24.37+3.91 years.

the median and maximum—minimum values. The flattest keratometry values (K1), steepest

Categorical data are expressed as numbers and keratometry values (K2), mean keratometric value

percentages. A paired t-test was employed to (K mean), corneal astigmatism values (AstK)

evaluate the measurements taken from the devices. obtained with Nidek AL-Scan biometry (2.4 and 3.3

The methodology put forth by Bland and Altman mm zones), Nidek OPD Scan 11

was utilized to determine the level of agreement aberrometer/topography and Topcon KR 8900

between the devices. The Bland—Altman test with device are summarized in Table 1.

Table 1. Keratometric values measured with three different devices.

Parameter Nidek AL Scan-2.4mm Nidek AL Scan-3.3mm Nidek OPD Scan I1 Topcon KR 8900

K1 (D) 42.22+1.57 42.27+1.59 42.74+1.55 42.66%1.59

K2 (D) 43.76%1.46 43.79+1.51 44.22+1.45 43.97+1.47

Kmean 42.99+1.44 43.03£1.46 43.48+1.42 43.31+1.46

AstK 1.53£1.00 1.52+1.00 1.48+0.99 1.30+0.90

When comparing the K1, K2, Kmean, and AstK identified among the KI1, K2 and Kmean

values obtained with the Nidek AL Scan biometry in measurements obtained with the Nidek AL Scan
the 2.4 and 3.3 mm zones, no statistically significant biometry (2.4-3.3 mm zones) compared with the
differences were observed among the two different Nidek OPD Scan II and Topcon KR 8900 devices
zone measurements (p>0.05). There were no (p<0.05). Significant differences were also observed
statistically significant differences in AstK values between Nidek OPD Scan II and Topcon KR 8900
between the Nidek AL Scan (2.4 -3.3 mm zone) and in whole keratometric values. All p-values are
the Nidek OPD Scan II pairwise comparison summarized in Table 2.

(p>0.05). However, significant differences were

Table 2. Pairwise comparisons of K1, K2, Kmean and AstK among three devices.

Pair of devices K1 K2 Kmean AstK
AL Scan-2.4 / AL Scan-3.3 0.074* 0.449* 0.074* 0.744*
AL Scan-2.4 / OPD Scan II 0.000* 0.000* 0.000* 0.092*
AL Scan-2.4 /Topcon KR 8900 0.000* 0.000* 0.000* 0.000*
AL Scan-3.3 / OPD Scan II 0.000* 0.000* 0.000* 0.337*
AL Scan-3.3 /Topcon KR 8900 0.000* 0.000* 0.000* 0.000*
OPD Scan II /Topcon KR 8900 0.002* 0.000* 0.000* 0.000%*
*Paired t-test, p<0.05.

Bland-Altman analysis identified the lowest the 95% LoA agreement range was wider than 1.0 D,
mean differences (95% CI of limits of agreement) - suggesting that these three devices are not
0.04+0.32 in K1, -0.03+0.49 in K2, -0.04+0.26 in interchangeable in a clinical setting.

Kmean, 0.02+0.64 in AstK for Nidek AL Scan

between 2.4 and 3.3 mm zones values. The mean Discussion

difference was highest in K1 -0.51+0.24, K2 -

0.46+0.39, Kmean -0.49+0.24 between Nidek AL This study investigated corneal keratometry data
Scan (2.4 mm zone) and Nidek OPD Scan II obtained using three different methods in a sample
respectively. The mean difference was highest in of 360 healthy volunteers who underwent routine
AstK 0.2440.43 between Nidek AL Scan (2.4 mm ophthalmic examination at our clinic. The Nidek AL
zone) and Topcon KR 8900. Bland-Altman plots Scan keratometric data did not show significant
showing differences between Nidek AL Scan (2.4 differences, and exhibited good agreement in two
and 3.3 mm zones), Nidek OPD Scan II and Topcon different corneal zones. A statistical difference was
KR 8900 at K1, K2, Kmean, AstK values were found in all keratometric data obtained from the
presented in Fig.1 and Fig.2. Topcon KR 8900 between the Nidek AL Scan device

Although the mean difference was below 0.50 D (in two different corneal zones) and Nidek OPD
in pairwise comparisons between all three devices, Scan II. There was no statistically significant
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distinction observed between the Nidek OPD scan 11
and Nidek AL Scan (2.4-3.3 mm zones) solely with
regards to the AstK value. Rather than assessing
repeatability, this study assessed the mean
differences and used pairwise comparisons to better
understand whether the three devices were
comparable and interchangeable.

Schultz et al. compared keratometry and
astigmatism measurements provided by the Verion
Reference Unit (an image-guided system) with the
Tonoref II automated tonometer—refractometer, AL-
Scan optical biometer, IOL Master 500 biometer,

Pentacam rotating Scheimpflug camera and OPD
Scan III wavefront aberrometer (16). The similar
result between the keratometric data of the Nidek AL
Scan in the 2.4 and 3.3 mm zones is consistent with
the findings of the current study. On the other hand,
the absence of a difference between the Nidek OPD
Scan III, Tonoref II, and AL Scan biometry is in
contrast. This disparity may be attributed to the fact
that we employed OPD Scan II and Topcon KR 8900
autorefractometer in the current study and their study
population comprised older patients.
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Shirayama et al. investigated the reproducibility
and comparability of anterior corneal power
measurements obtained using the Humphrey Atlas
corneal topographer, Galilei Dual Scheimpflug
Analyzer, IOL Master, and a manual keratometer
(17). The study found that the intraclass correlation
coefficients (ICCs) for all the devices tested were
higher than 0.99, indicating a high degree of
agreement. The 95% limits of agreement (LoAs) for
the mean keratometry values were less than 0.5 D for
each pair of devices. Based on these findings, the
authors concluded that the corneal power
measurements from the four devices were highly
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reproducible and comparable. While the study did
not make any specific recommendations regarding
the interchangeability of the devices, the reported
95% LoAs suggest that the measurements could be
considered interchangeable, given the clinical
relevance implied by a 0.50 D difference.

In a study conducted by Caglar et al., the authors
evaluated Nidek AL Scan biometry, Sirius
topography (CSO, Florence, Italy) and ultrasound
biometry (Aviso A/B, Quantel Medical, MT, USA)
in a population with a mean age of 39.24+14.37
years (18). The researchers reported no statistically
significant difference in average keratometry
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between the 2.4 and 3.3 mm zones of the AL Scan
and SimK of the Sirius topography device, and they
found a very high correlation coefficient between the
devices (0.977). The highest mean difference
between the parameters was 0.059 D and the widest
LoA was-0.715 to 0.730 D. The authors claimed that
AL Scan biometry and Sirius Scheimpflug/Placido
photography-based topography could be wused
interchangeably in terms of keratometry. The finding
of no difference in average keratometry
measurement between the two zones of AL Scan
biometry is consistent with current research.
However, their study's finding of compatibility with
Sirius topography differs from our results, which
may be attributed to the use of the Nidek OPD Scan
IT as the topography device. Duman et al compared
Nidek AL Scan with Sirius topography system in a
population with a mean age of 71.79+7.91 years with
cataract (19). Opposite to the Caglar et al.’s study
they only found good agreement in keratometric
values with Sirius and AL Scan in 2.4 mm zones.
Keratometric measurements of AL Scan in 3.3 mm
zones were statistically different from Sirius device.
The researchers suggested that 2.4 mm corneal zone
measurements of AL Scan could be more
appropriate for determining the lens power in
clinical settings. The reason for this disparity, as they
perceived it, was attributed to the dissimilar age
range of patients with cataracts encompassed.

Hashemi et al. conducted a study comparing the
Nidek ARK-510A autorefractokeratometer to
rotating Scheimpflug imaging with Pentacam and
Lenstar LS 900 biometry in a population of children
aged 6-12 years old (20). The results of the study
indicated that these three devices are not
interchangeable in the evaluation of corneal
astigmatism in children. The authors determined that
the difference between the devices may be due to the
fact that targets used by the devices stimulate the
accommodation at different levels and affect the
corneal curvature and that the amplitude of
accommodation is higher in the paediatric age
group.The young age of the participants in our
current investigation might have also contributed to
the occurence of notable variations between the
devices.

Six different keratometers—Javal-Schiotz, IOL
Master, Pentacam, OPD Scan III, Medmont and
TMS-5—were evaluated in a population with a mean
age of 36+11.4 years, as reported by Hamer et al
(21). According to the study, OPD Scan
measurements were found to be significantly
different from those obtained using the other devices
with lower results being observed. Additionally,
Javal-Schiotz was found to produce significantly
higher results compared to the other devices. The
study also revealed a weaker correlation between
OPD Scan and IOL Master measurements. The
researchers observed that Placido disc systems
generated a broader distribution of data with a higher
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incidence of outliers in comparison to both
Scheimpflug and automated keratometric methods.
The possibility of an unstable tear film was cited as
a contributing factor, and it was suggested that the
use of ocular lubricant before measurement with
Placido disk systems may be beneficial.

Mehravaran et al. compared min-K, max-K and
mean-K values obtained by using Topcon 8800
autorefractokeratometer, IOL Master, EyeSys 3000
Corneal Analysis System (EyeSys Vision), and
Pentacam HR with a manual Javal keratometer in 42
eyes of 21 patients aged 31.74+6.82 years old (22).
For both values, Topcon 8800 and IOL Master
generated higher readings than Javal, while EyeSys
3000 and Pentacam showed lower results. Compared
to Javal, the smallest difference in measuring min-K
was observed with the IOL Master, with a mean
inter-device difference of -0.09+0.24 D. However, in
terms of inter-device agreement, the IOL Master and
Topcon yielded comparable results. When
comparing to Javal, the smallest difference for max-
K readings was seen between Javal and Pentacam,
but the 95% LoA suggested better agreement for
Topcon. For mean-K readings, the smallest
difference was observed between Javal and Topcon,
while the IOL Master showed slightly better
agreement. Researchers have reported that Topcon
and IOL Master were safe to be interchanged with
Javal keratometry in a clinical setting.

The discrepancies among keratometers are
attributable to the fact that manufacturers do not
employ a uniform index of refraction or
measurement area or method. Placido-based systems
gauge the cornea paracentrally rather than centrally,
thereby creating a blind spot that may neglect from
1.3 to 2.1 mm of the central zone. As the
measurement area approaches the center, the corneal
curvature increases in steepness. Although some
differences among keratometers may be negligible,
others may hold clinical significance, particularly
when determining the intraocular lens power for
cataract surgery. In fact, a 0.25 D error in measuring
the corneal refractive power can result in an
approximate correction error of 0.28+0.04 to
0.31£0.05 D (23). Norrby et al. also demonstrated
that inaccurate corneal power constitutes a
significant source of error in intraocular lens (IOL)
power calculations. A 1 D error in the corneal power
measurement results in an approximately 1 D error
in the calculation of the IOL power (24). The authors
asserted that inaccurate keratometry measurement
constitutes one of the primary sources of
postoperative  refractive  surprise  following
intraocular lens implantation.

Conclusion
In conclusion, various studies have documented

differences and similarities in keratometric
measurements among different age groups using
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different devices. Despite the mean difference of 0.5
D or less between the three devices in our study, the
95% LoA range between three devices was over 1.00
D, highlighting that Nidek AL Scan, Nidek OPD
Scan II and Topcon KR8900 devices cannot be used
interchangeably in terms of corneal keratometric
measurements.It is important to note that these
devices may yield different results when utilized
interchangeably in clinical practice. Further studies
are needed to evaluate these three devices’
keratometric data on different age populations with
without corneal diseases such as kerakonus.

Study Limitations

Limitations of the study include the absence of a
manual keratometer and the fact that only healthy
corneas were included. An additional limitation is
the lack of postoperative outcomes from refractive
surgery procedures conducted based on keratometric
data obtained from these three distinct keratometric
devices.
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Study on The Frequency of Antibiotic Use Before Diagnosis in
Granulomatous Mastitis

Graniilomatéz Mastitte Tam1 Oncesi Antibiyotik Kullanim Sikhg Uzerine
Bir Calisma

Goknur YAPAR TOROS!, Gamze KIZILTAN?

'Etlik City Hospital, Department of Infectious Diseases and Clinical Microbiology, Ankara Turkey
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Oz

Bu retrospektif kohort caliymasinda 2015-2020 yillar1 arasinda
graniilomat6z mastit tanist almig 69 hastaya ait veriler
derlenmistir. Hastalara ait demografik veriler, tamidan once
antibiyotik alip almadiklari, antibiyotik kullanimmm tiiri ve
stiresi, patolojik tani ile tedavi baglangici arasinda gegen siire,
mikrobiyolojik testlerde belirli bir faktoriin varlig, tanidan sonra
tedavi tiirli ve iyilesme siiresi kaydedildi. Ortalama yas 34.58+7.30
yildi. Hastalarm %94.2'sinin (n=65) tamidan oOnce ampirik
antibiyotik aldig1 bulundu. Hastalarin %71'1 (n=53) en az iki farkli
antibiyotik almist1. Patolojik tantya kadar gecen ortalama siire 12.7
aydi. Genellikle graniilomatdoz mastit tanisi patolojik olarak
konulana kadar verilen ampirik antibiyotik tedavileri tani siirecini
uzatir. Bu hastalarda gereksiz ve uzun siireli antibiyotik
kullaniminin 6niine gegmek i¢in tanisal testlere 6ncelik verilmesi
daha uygun olacaktir.

Anahtar Kelimeler: Ampirik Tedavi, Antibiyotik, Idiyopatik,
Granulomatdz Mastit, Tedavi Yonetimi

Abstract

This retrospective cohort study compiled data from 69 patients
pathologically diagnosed with granulomatous mastitis between
2015 and 2020. Patient demographics, whether they were taking
antibiotics before diagnosis, the type and duration of antibiotic use,
the time elapsed between pathologic diagnosis and initiation of
treatment, the presence of a specific factor in microbiologic tests,
the type of treatment after diagnosis, and the recovery period were
recorded. The mean age was 34.58+7.30 years. It was found that
94.2% (n=65) of patients had taken empirical antibiotics before
diagnosis.Seventy-one percent of the patients (n=53) had taken at
least two different antibiotics.The mean time to pathological
diagnosis was 12.7 months. Empiric antibiotic treatments, often
given until the diagnosis of granulomatous mastitis is made
pathologically, prolong the diagnostic process. It would be more
appropriate to prioritize diagnostic testing to avoid unnecessary and
long-term antibiotic use in these patients.

Keywords:  Empiric  Treatment, Antibiotic,  Idiopathic,
Granulomatous Mastitis, Treatment Management

Introduction

Granulomatous  mastitis is a  chronic
inflammatory disease of the breast. This disease is
divided into idiopathic and secondary. Secondary
mastitis occurs due to a specific factor (1). Both
infectious and non-infectious agents are found in the
secondary group. In addition to factors involved in
the etiology of granuloma, such as sarcoidosis,
Wegener's disecase, and foreign bodies, rare
pathogens such as tuberculosis, corynebacteria,
bacteria, fungi, and parasites are among the causes
of secondary granulomatous mastitis (2). To speak
of idiopathic granulomatous mastitis, it must be
confirmed that there is no other etiologic cause (3).

The etiology of idiopathic granulomatous
mastitis is not yet fully understood, and its
association with autoimmune diseases and some
rare/difficult-to-detect infectious agents is under
investigation. Since the etiologic cause has not been
fully elucidated, there is no consensus on treating the
disease.
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Findings in patients often mimic simple mastitis
symptoms. The most common findings include
painful induration, redness, discharge, and
temperature elevations in the breast. As these
findings primarily indicate an inflammatory process,
empiric antibiotic therapy is initiated, and drainage
is placed in most patients before diagnosis (4). In
particular, patients with idiopathic granulomatous
mastitis are treated unsuccessfully with a provisional
diagnosis of bacterial breast infection.

In addition to the unnecessary use of antibiotics,
long-term and different types of antibiotic treatments
lead to prolongation of the process and secondary
damage in patients who do not benefit from
treatment (5). Although granulomatous mastitis is a
benign and inflammatory breast disease, morbidity
can be severe.

Empiric antibiotic therapy is commonly used for
many infectious diseases, considering potential
factors. However, repeated use of antibiotics without
differentiation between granulomatous mastitis and
simple mastitis delays the diagnosis of these patients
and often complicates the process. Therefore, rapid
radiologic evaluation and non-delayed breast biopsy
for clinical suspicion in this patient population may
minimize treatment duration with rapid diagnosis
and reduce recurrence and treatment resistance. It is
important to initiate antibiotic therapy when an
infectious agent is detected after a microbiological
examination. In this study, we aimed to determine
the frequency and duration of antibiotic use before
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diagnosis in patients with granulomatous mastitis.
We also aimed to investigate the impact of antibiotic
use on the diagnostic treatment process.

Material and Method

In this retrospective cohort study, data from 90
patients with a pathologic diagnosis of
granulomatous mastitis were analyzed at two
different centers between 2015 and 2020. One of the
centers was a 3rd-level hospital; the other was a 3rd-
level hospital, and the same physicians performed all
patients' diagnostic and treatment processes. Data
were obtained from medical history reports and
records of the physicians who led the diagnosis and
treatment process. Twenty-one patients in whom the
diagnosis of granulomatous mastitis could not be
confirmed pathologically, whose data were not
accessible, or who did not receive the recommended
treatment were excluded from the study.

Patient's demographic data, whether they had
taken antibiotics before diagnosis, the type and
duration of antibiotic use, the type of disease onset,
the time elapsed between the pathological diagnosis
and the start of treatment, the presence of a specific
factor in microbiological tests, the type of treatment
given after diagnosis, and the recovery time were
recorded. In addition, comorbidity, history of chest
trauma, smoking, body mass index, menopausal
status, contraceptive use, pregnancy, and
breastfeeding status were recorded.

After the clinical assessment of patients, CRP,
WBC, prolactin, TFT, tissue and abscess culture
results, and radiological assessment results were
recorded.

Only patients with a pathologically confirmed
diagnosis of granulomatous mastitis were included
in the study. Patients whose pathogen could not be
detected in the tests performed after diagnosis for
etiologic investigation were classified as having
idiopathic granulomatous mastitis. This situation
was also recorded in patients with an etiologic cause
of granuloma.

All patients' presence, duration, and type of
antibiotic therapy before diagnosis were compared,
and their impact on the diagnostic and treatment
process was investigated.

Statistical Analysis

The sample size for this study was calculated
using G*Power software version 3.1.9.2 (Institute of
Experimental =~ Psychology, Heinrich  Heine
University, Diisseldorf, Germany). Due to the lack
of previous research on this topic, a preliminary
study was conducted to determine the sample size.
The calculation was based on the Mann-Whitney U
test, which was used to evaluate the central
hypothesis of this study. Specifically, the sample
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size was derived from the treatment durations of 10
patients who received antibiotics for 7 to 14 days and
14 patients who were treated with antibiotics for
more than 14 days. With a two-tailed test, type I error
0f 0.05, power of 80% (1-B =0.8), and effect size (d)
of 1.056, it was determined that the study should
include a minimum of 16 patients in each group,
totaling at least 32 subjects.

Data analyses were performed by using SPSS for
Windows, version 22.0 (SPSS Inc., Chicago, IL,
United States). Whether the distribution of
continuous variables were normal or not was
determined by the Kolmogorov-Smirnov test. The
Levene test was used for the evaluation of
homogeneity of variances. Unless specified
otherwise, continuous data were described as
mean+SD  (standard deviation) for normal
distributions, and median (Q1-Q3) for skewed
distributions. Categorical data were described as
number of cases (%).

Statistical analysis differences in normally
distributed variables between two independent
groups were compared by Student’s t-test, Mann
Whitney U test were applied for comparisons of the
not normally distributed data.

Categorical variables were compared using
Pearson’s chi-square test or Fisher’s exact test.

Univariate and multiple logistic regression
analyses were performed to assess the association
between recurrence and risk factors findings.

First of all it was used one variable univariate
logistic/lineer regression with risk factors that are
thought to be related with risk factors that has p-
value<0.05 univariate variable logistic/lineer
regression were included to model on multivariable
logistic/lineer regression. Enter model used in
multivariable logistic/lineer regression. Whether all
independent variables were significant in the model
was analyzed with Wald statistic on multivariable
logistic regression. Whether every independent
variable was significant on the model was analyzed
with t statistic on multivariable lineer regression.

Receiver operating characteristic (ROC) curve
analysis was used to determine the cutoff value of
the time to diagnosis associated with the risk of
antibiotic treatment time.

It was accepted p-value <0.05 as significant level
on all statistical analysis.

Results

Data were analyzed from 69 patients with
histopathologically  confirmed  granulomatous
mastitis between 2015 and 2020. The characteristics
of all patients included in the study are listed in Table
1. The mean age was 34,58+7,30 years (range 22-59
years). All patients were women, and only two
patients were diagnosed with post-menopause.
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Table 1. The characteristics of all patients included in the study are listed in the table below.

n %
Age. X + SD (Standart deviation) 34.58+7.30
Size of lesion. Med(Q1-Q3) 35.00(30.00-50.00)
Antibiotic treatment duration
7-14 days 16 24.6%
>14 days 49 75.4%
Time. months. Med(Q1-Q3) 5.00(3.00-12.00)
Symptoms
Mass 35 50.7%
Drainage 2 2.9%
Fistule 7 10.1%
Pain 9 13.0%
Abscess 16 23.2%
Side
Right 34 49.3%
Left 34 49.3%
Bilateral 1 1.4%
Localization
Retro-areolar 18 26.5%
Upper-outer quandrant 17 25.0%
Upper-inner quadrant 19 27.9%
Lower-outer quadrant 4 5.9%
Lower-inner quadrant 5 7.4%
Whole breast 5 7.4%
Surgery
None 0 0.0%
Biopsy 57 83.8%
Excision 10 14.7%
Mastectomy 0.0%
Breast-conserving 1 1.5%
Recurrence
No 49 71.0%
Yes 20 29.0%
Antibiotic use
No 4 5.8%
Yes 65 94.2%

Examination of lesion locations revealed they
were mostly located in the upper inner quadrant and
retro areolar area. The first finding in most patients
was a painful mass (50.7%).

Sixty-five (94.2%) patients had received
antibiotic treatment before diagnosis. Patients were
grouped according to antibiotic treatments received
in two groups of 7-14 days and multiple antibiotic
treatments of more than 14 days. Only four patients
(5.8%) had not received empiric antibiotic treatment
before diagnosis. Most patients (68.8%) who
received antibiotic therapy of less than 14 days
received  amoxicillin-clavulanic =~ acid  and
ciprofloxacin, and 46.9% received antibiotic
treatment longer than 14 days. It was found that 17
patients also received multiple antibiotics, such as
2nd and 3rd line cephalosporins. The recurrence rate
was found to be statistically significantly higher in
patients whose antibiotic intake duration was more
than 14 days (p<0.05). The rate of amoxicillin-
clavulanic acid with ciprofloxacin and 2nd and 3rd
line cephalosporin use was found to be statistically
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significantly higher in patients whose antibiotic
intake duration was more than 14 days (p<0.05)
(Table 2). Cultures were taken from 52 patients, and
specific microorganisms were grown in only 3. One
of these patients grew Staphylococcus spp., one grew
Candida albicans, and the other grew E. Coli
producing  extended-spectrum  beta-lactamase
(ESBL). The culture of the re-sampled aspirate
material showed no growth in all three patients.

It was noted that 13 patients were tested with
PPD (Purified Protein Derivative) and 56 with IGST
(Interferon-gamma release test). While the result of
the PPD test was positive in 9 patients (>15mm), the
IGST test was positive in 18 patients. In addition, no
patient was found to stain with ARB (Asido-
resistance staining) in tissue culture, and no
tuberculosis culture positivity was detected.

The mean duration of symptoms before diagnosis
was 12.57 months. It was observed that this period
passed with various hospitalizations and empiric
antibiotic treatments.
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Table 2. The comparison situation in terms of other variables according to the duration of antibiotic intake is given

in the table below.

Antibiotic treatment time

7-14 days >14 days P
n % n %

Age. X £ SD 35.69+8.33 34.46+7.17 0.573*
Size. Med(Q1-Q3) 40.00(30.00-50.00) 35.00(25.00-50.00) 0.267¢
Treatment time. Med(Q1-Q3) 3.00(2.00-7.00) 6.00(3.00-18.00) 0.060 ¢
Symptoms

Mass 6 37.5% 27 55.1%

D_ramage 2 12.5% 0 0.0% 0.1625

Fistule 2 12.5% 4 8.2%

Pain 2 12.5% 7 14.3%

Abscess 4 25.0% 11 22.4%
Recurrence

No 15 93.8% 30 61.2% 0.0147

Yes 1 6.3% 19 38.8%
Type of antibiotics
Amoxicillin-clavulanate(1) 11 68.8% 9 18.4% 0.0017
(1) + Ciprofloxacin 4 25.0% 23 46.9% :
Additional antibiotics (cephalosporins etc.) 1 6.3% 17 34.7%
Steroids

No 10 62.5% 32 66.7% 0.761#

Yes 6 37.5% 16 33.3%
Anti-tuberculosis

No 10 66.7% 42 85.7% 0.1324

Yes 5 33.3% 7 14.3%

Continuous variables are expressed as either the mean+standard deviation (SD) or median (Q,-Q3) and categorical variables are expressed
as either frequency (percentage). Student t Test * mann whitney u Test ®, Chi square Test or fisher’s exact test”, p=Level of Significance,

p<0,05

Steroid therapy was administered to 23 (33.8%)
patients diagnosed with idiopathic granulomatous
mastitis. None of the patients received
immunosuppressive treatment such as methotrexate.
However, patients with positive IGST and/or PPD
values among those who did not accept steroid
treatment or who relapsed after steroid treatment
received anti-tuberculous treatment. No relapse was
observed in 7 of 13 patients treated this way during
the one-year follow-up period.

It was noted that recurrent seizures and relapse
occurred in 20 patients during the 1-year follow-up
period. Although recurrence was not associated with
antibiotic use alone, it is noteworthy that the number
of exacerbations and course duration increased when

the process was prolonged. The diagnosis of the
disease was delayed until diagnosis by using empiric
antibiotics (p=0.014).

Univariate logistic regression analysis was
applied to determine factors that predict recurrence
in patients. It was understood that variables with a p-
value below 0.05 predicted or predicted relapse.
Increased duration of antibiotic intake and taking
multiple types of antibiotics predicts recurrence
(p=0.036 and 0.042 respectively).

Variables with a p-value <0.05 in the univariate
logistic regression analysis were included in the
multiple logistic regression analysis. In multiple
logistic regression analysis, no variable was detected
that predicted recurrence (Table 3).

Table 3. Logistic Regression Analysis Applied to Determine Factors Affecting Relapse

Univariate Logistic Regression

95% C.1.for

Multiple Logistic Regression
95% C.L.for

Wald p OR oR Wald P OR oR
Age 1783 0.182 0944 0868 1.027

Antibiotic treatment time ~ 4.397  0.036  9.500  1.158 77.908 3.419 0.064 7.494  0.886  63.36
Type of antibiotics

ég“""‘c‘“m'davula“a‘e 0.008 0.929 0949 0302 2985

(1) + Ciprofloxacin 3125  0.077 0348  0.108  1.121

Additional ~ antibiotics 4153 g 04 3273 1042 10278 2,007 0157 2358 0720  7.725
(cephalosporins etc.)

Steroids 0.657 0417 0.615  0.190  1.991

Antituberculosis treatment ~ 2.928 0.087 0.158 0.019 1.308

Wald: test statistics, OR: odds radio, CI: Confidence interval. hosmer-lemeshow: p>0,05. Statistically significant p-values are in
bold.Variables with a p value below 0.05 were included in multiple analysis.
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Univariate lineer regression analysis was applied to
determine the factors affecting the time to diagnosis.
It was understood that variables with a p-value below
0.05 predicted the time until diagnosis. It was
observed that the use of additional antibiotics
(p=0.035), other than amoxicillin clavulanate, and
consequently, an extended duration of antibiotic use,
increases the time until diagnosis. Variables with a
p-value <0.05 in the single variable lineer regression
analysis were included in the multiple variable lineer
regression analysis. No variable predicting the
treatment duration was identified in the multiple
variable lineer regression analysis (Table 4).

Discussion

Many patients on GM present with a clinical
picture accompanied by inflammatory skin lesions
and chest pain. Since there is no consensus on the
treatment of GM, most patients are treated with
antibiotics used empirically during the diagnostic
investigation phase (6). Although there is limited
data on antibiotic therapy in the treatment of IGM,
7-10 days of empiric antibiotic therapy is initially
recommended in patients who have developed
abscesses and cellulitis (7-10).

Despite antibiotic therapy, most clinicians tend
to continue antibiotic therapy with different
antibiotic groups or combinations if abscesses or

infectious processes do not resolve and ulcers recur.
GM is, by definition, a sterile inflammatory disease,
and therefore antibiotic therapy often fails (11).

Recently, attention has been drawn to
Corynebacterium species as a specific pathogen in
GM. As Corynebacteria are part of the normal skin
flora, it can be difficult to distinguish between
infection, colonization, and contamination with
these organisms. When isolated as pure or dominant
growth of >104 cfu/ml in abscess culture, it is
important to consider Corynebacterium species as
causative Corynebacterial breast infections are
typically characterized by abscess formation,
granulomatous inflammation, and progression to
sinus/fistula formation (12). In general, the
lipophilic species of Corynebacterium cause mastitis
(13). Of these species, Corynebacterium
kroppenstedtii is frequently detected. Therefore, it
may play a significant role in causing this disease
(14). Due to the frequent detection of this lipophilic
gram-positive bacillus, there is also increasing
evidence of a link between Corynebacterium
infection and another clinical picture called cystic
neutrophil granulomatous mastitis (CNGM), which
is characterized by lipo granulomas consisting of
open spaces surrounded by neutrophils and
granulomatous inflammation. Indeed, GM has also
been referred to as "cystic neutrophil granulomatous
mastitis" by some authors (15,16).

Table 4. Univariate lineer regression analysis to determine the factors affecting the time to diagnosis.

Univariate Lineer Regression

Multiple Lineer Regression

95.0% 95.0%
i} t p Confidence B t P Confidence
Interval for B Interval for B
Age 0.033 -0264 0792 -0.780  0.598
Size 20053 -0435 0.665 -0.327  0.210
Symptoms
Mass 20.022 -0.179 0.858 -10.407  8.692
Abscess 20139 -1.146 0256 -17.637 4.774
Others 0.158 1311 0.194 -3.686 17.790
Type of antibiotics
81;10"“"“1“'“3"“1”“6 -0265 2183 0.033 22057 -0.976 -0.189 -1.429 0.158 -19.702 3276
(1) + Ciprofloxacin 0010 0.080 0936 -9.828  10.648
Additional  ~antiblotics o) 5 159 0035 0874 22.634 0.184 1393 0169 -3.591  20.109
(cephalosporins etc.)
Antibiotic treatment time 0.051 0.405 0.687 -9.329 14.066

B: Standardized Coefficients, t: test statistic, CI: Confidence Interval. p=Level of Significance, p<0,05. Statistically significant p-values are in
bold. VIF values were found below 10 and there was no multicollineerity problem.

Considering the role of corynebacterial
infections and C. kroppenstedtii in the pathogenesis
of the disease, the response to antimicrobial
treatments has been studied (17). It was suggested
that lipophilic antibiotics with a high volume of
distribution are more likely to reach adequate
concentrations in lipo granulomas. Potential
antimicrobial options include doxycycline and
trimethoprim-sulfamethoxazole, as well as the
antibiotics clarithromycin and rifampicin, which are
also useful in the treatment of other granulomatous
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infections, including nontuberculous mycobacteria.
Other treatment options, such as oral corticosteroids
and immune-modulatory therapies that can suppress
the inflammatory response and subsequent
development of granulomatous disease, can be found
at GM. The choice of the most effective antibiotic
and the treatment regimen that should be used in
combination remains unclear, and the optimal
duration of treatment also requires further
investigation.  Although short-term antibiotic
treatment (5-7 days) did not appear to improve
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clinical outcomes in one study, repeated short-term
treatments are generally preferred (18).

Information on the use of antibiotics in the
treatment of IGM is limited. Nevertheless, 7-10 days
of antibiotic treatment may be recommended in
cases with cellulitis, abscess, and sinus formation
(19).

Granulomatous mastitis is among the most
critical subgroups in patients with mastitis findings.
Empiric antibiotic treatments, which are often
preferred in patients who are not lactating and are
known to have recurrent episodes of mastitis, lead to
a delay in diagnosis.

It is important to prioritize investigations in the
differential diagnosis to identify the etiology and
make the pathologic diagnosis of the patient and
initiate pathogen-specific treatment. However, as
evidenced by the data obtained, most patients waste
time with repeated outpatient applications and
unnecessary empiric antibiotic treatments. With
each infestation, the extent of affected tissue in the
breast increases, and the likelihood of local
recurrence increases in this disease, for which there
is no standard treatment regimen.

This study has several limitations. As it is a
retrospective study, the same treatment algorithm
could not be applied to all patients. This drawback
could be eliminated if a prospective study and a
standard algorithm were applied to IGM.

Conclusion

In conclusion, unnecessary repeated antibiotic
treatment is performed in granulomatous mastitis.
The unnecessary use of antibiotics is a global
problem contributing to unnecessary costs, side
effects, and antimicrobial resistance (20). We
believe unnecessary antibiotic treatment should be
avoided in patients with appropriate history and
clinical features. That pathologic diagnosis should
be made, and etiologic investigations should be
given priority. In most cases, empiric antibiotic
treatment is protracted because the necessary
infrastructure and procedures are not clear to make a
differential diagnosis in these patients. Since most
IGM patients live in rural and third-world countries,
access to diagnostic facilities and infrastructure is
also difficult.

The lack of universal algorithms for diagnosis
and treatment also creates difficulties. In the future,
it will be beneficial to develop specific testing
protocols, such as molecular methods, to distinguish
infectious agents to expedite the diagnostic process
for these patients. By improving the strategy for
antibiotic use in these patients, it will be possible to
reduce the unnecessary use of antibiotics.
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A Giant Left Atrial Myxoma Inducing Mitral Stenosis

Mitral Stenozu indiikleyen Dev Sol Atrial Miksoma

Hande ISTAR, Bugra HARMANDAR

Mugla Sitk1 Kogman University Medical Faculty, Department of Cardiovascular Surgery Mugla, Tiirkiye

Oz

Miksomalar kalbin iyi huylu timorleridir, siklikla sol ve sag
atriumdan sirasiyla %75 ve %18 oraninda kéken alir. Boyutlarina ve
tiimoriin lokalizasyonuna gore semptomlar genis bir spektrum
seklinde goriilebilir. Atrium ¢ikim yolunu ciddi sekilde tikayabilir.
Olgu sunumumuzda 63 yasinda kadin hastada mitral stenoz
semptomlar1 olusturan, literatiirdeki ikinci dev sol atrial mixomay1
sunmay1 amaglamaktayiz.

Anahtar Kelimeler: Kalp Tiimérii, Miksoma, Sol Atrium

Abstract

Myxomas are considered benign cardiac tumors, most commonly
originating in the left atrium (75%) and less frequently in the right
atrium (18%). The presenting symptoms can vary widely depending
on the size and location of the tumor, and they may seriously occlude
the atrial outflow. We herein report a case involving a giant left atrial
myxoma in a 63-year-old woman presenting with symptoms of
mitral stenosis.

Keywords: Cardiac Tumor, Myxoma, Left Atrium

Introduction

Cardiac myxoma is a benign neoplasm and the
most common primary cardiac tumor in adults.
Cardiac myxomas have a wide range of
manifestations, mostly obstructive, but can also
cause embolic events in severe cases. We herein
present a case involving a 63-year-old woman who
presented with dyspnea. After an echocardiographic
evaluation, she was diagnosed with a giant left atrial
myxoma. She underwent successful tumor resection
with a favorable postoperative outcome.

Case

A 63-year-old woman was admitted to our
hospital with dyspnea and symptoms of New York
Heart Association class III heart failure. A large
mass in the left atrium was detected by transthoracic
echocardiography (Figure 1A). The mass was
attached via a pedicle originating from the interatrial
septum. It was mobile and measured 7.0 x 5.5 cm in
size. In addition, the mass exhibited mobility that
allowed it to prolapse into the mitral valve orifice.
The mass had a dense, solid characteristic. The left
ventricular ejection fraction was 55%. Preoperative
transesophageal echocardiography was performed,
and the findings were similar to the previous
echocardiogram. Because of a technical problem
involving the imaging device, however, we were
unable to obtain a picture. The patient provided
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informed consent and permission for publication of
this report.

The patient underwent an operation. After
careful dissection around the heart, cardiopulmonary
bypass was established. Exposure was obtained
through a superior septal approach. The tumor was
found to be filling most of the left atrium and had a
close relationship with the superior aspect of the
fossa ovalis. Optimal resection of the interatrial
septum along with a limited superior part of left
atrial wall was performed to prevent tumor
recurrence. The tumor was 7.0 x 5.5 cm in size
(Figure 1B, 1C). Patch closure for septal repair was
not required. The residual interatrial septum was
adequate in size; therefore, primary closure of the
defect was performed. The patient had a favorable
postoperative outcome and was discharged with no
complications. Histological evaluation confirmed an
atrial myxoma.

Discussion

Myxoma is the most common primary cardiac
tumor in adults. It is generally found in the left
atrium, and its prevalence ranges from 0.001% to
0.3% (1). Myxomas generally exhibit benign
characteristics. However, they can cause
constitutional symptoms or serious complications
due to thromboembolic events of tumor
fragmentation or a thrombus that forms on the tumor
surface (2—4). Although rare, death may occur
secondary to heart failure or mechanical obstruction
of cardiac valves, mimicking the signs and
symptoms of valve disease (4). In our case, a giant
left atrial myxoma mimicked mitral stenosis.
Myxomas can be found as a component of Carney
complex (5). Carney complex is a familial autosomal
dominant disorder characterized by the development
of atypical myxomas in different cardiac chambers,
such as the ventricles, or multiple myxomas in
approximately 45% of cases. It can occur sporadic
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manner in some of cases. Tumors related to Carney
complex can be detected in patients of young ages,
and the recurrence rate is 15% to 22%. It is also
referred to multiple endocrine neoplasia syndrome
with distinctive pigmented lesions of skin and
mucosal membranes. A wide spectrum of endocrine
abnormalities can occur in Carney complex.
Additional tumors include myxomas affecting the
skin, schwannoma, primary pigmented nodular
adrenocortical ~ disease = (PPNAD), pituitary

Myxoma

Right atrium
Left ventricle

pericardial

adenomas, thyroid tumors, testicular tumors, and
ovarian lesions. Skin pigment abnormalities include
small flat brown spots (multiple lentigines) and
small, bluish-black spots (blue nevi). The most
common symptoms and clinical manifestation of
Carney complex can vary in population. In many
cases, Carney complex is due to mutations of the
PRKARIA gene (5). The myxoma in our case was
not related to Carney complex.

Right
ventricle

o .
L
ventricle
e ———

Figure 1. A. Preoperative view of giant left atrial myxoma in echocardiogram. B. Intraoperative view of excised
mixoma. C. Macroscopic view and the size of giant myxoma. D. Postoperative view in echocardiogram.

Myxomas should be excised surgically. To
obtain adequate exposure for large or multifocal
tumors, a biatrial or superior septal incision is
sometimes required (6,7). In addition to tumor
resection, adjacent valve repair may be needed due
to annular enlargement, a valve defect after tumor
resection, or septal defect patch closure. No valvular
structures required repair in the present case.

A myxoma may recur if the resection was not
complete or the pedicle was not totally excised.
Another important point is that before the aortic
cross clamp is applied, manipulation of the heart
should be avoided to prevent distal embolism due to
tumor fragmentation or thrombus formation on the
surface of the tumor (8). In our case, we also resected
septal tissue around the pedicle along with part of the
left atrial wall due to its adhesion to the tumor.

Many studies have recommended periodic
echocardiography to detect any recurrence (8)
(Figure 1D).

Conclusions

Our patient had developed only dyspnea and
symptoms of mitral stenosis. Echocardiography
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revealed a giant left atrial myxoma mimicking mitral
stenosis, and surgical resection was successfully
performed.

Resection with adequate margins and careful
intraoperative manipulation are crucial to prevent
recurrence and reduce the risk of emboli.

Even when adequate septal resection has been
performed, echocardiography is crucial for detecting
recurrence during long-term postoperative follow-
up.

We believe this case report represents one of the
largest left atrial myxomas described in the literature
to date.
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Oxybutynin Abuse in An Adolescent: A Case Report

Ergen Bir Olguda Oksibutinin Kotiiye Kullanimi: Bir Olgu Sunumu

Ece TEZSEZEN, Duygu KARAGOZ, Nilfer SAHIN

Mugla Sitk1 Kogman University Faculty of Medicine, Child and Adolescent Psychiatry Department, Mugla Turkey

Oz

Oksibutinin kloriir, ¢ocuklarda asir1 aktif mesane tedavisinde
kullanilabilen Amerikan Gida ve ilag Dairesi tarafindan onaylanms
tek antikolinerjik ila¢ olup norojenik mesane ve eniirezis
durumlarinda  kullanilabilmektedir. ~ Yapilan  arastirmalarda
antikolinerjik  ilaglarmm  siklikla  kotliye  kullanilabilecegi
bildirilmekte olup oksibutininin Oforizan ve haliisinojenik
etkilerinden dolay1 bagimlilik potansiyeli oldugu diisiiniilmektedir.
Ergenlik madde kullanim bozuklugu agisindan riskli bir dsnem olup
son yillarda oksibutinin kétiiye kullanimu ile ilgili olgu sunumlari
bildirilmektedir. Bu olgu sunumunda pediatrik popiilasyonda
oksibutinin stk kullanimi g6z Oniinde bulunduruldugunda
klinisyenlerin oksibutinin kotiiye kullanimi agisindan dikkat
etmelerinin 6nemi vurgulanmak istenmistir.

Anahtar Kelimeler: Adolesan, Antikolinerjik, Oksibutinin, Regeteli
Tlaglarin Kétiiye Kullanimi

Abstract

Oxybutynin chloride is the only anticholinergic drug approved by
the U.S. Food and Drug Administration for the treatment of over
active bladder in children and can be used in neurogenic bladder and
enuresis. Studies have reported that anticholinergic drugs can be
frequently abused and oxybutynin is thought to have a potential for
addiction due to its euphoric and hallucinogenic effects.
Adolescence is risky in terms of substance use disorder and case
reports on oxybutynin abuse have been reported in recent years. In
this case report, considering the frequent use of oxybutynin in the
pediatric population, the importance of clinicians being careful
about oxybutynin abuse was emphasized.

Keywords: Adolescent, Anticholinergic, Oxybutynin, Prescription
Drug Abuse

Introduction

Oxybutynin chloride is the only anticholinergic
drug approved by the FDA (U.S. Food and Drug
Administration) for the treatment of overactive
bladder in children and can be used for neurogenic
bladder and enuresis (1). Apart from the neurological
pathways related to addiction, the cholinergic system
is also thought to play a role in addiction (2). Studies
have reported that anticholinergic drugs are also
commonly abused, and oxybutynin is thought to
have addictive potential due to its euphoric and
hallucinogenic  effects (3). In addition to
anticholinergic drugs, abuse of some other
prescription drugs used in medical illnesses and
psychiatric disorders has also been reported.
Frequently abused drugs are modafinil, venlafaxine,
quetiapine, tianeptine, gabapentin and pregabalin
(4). In a study conducted in our country in which
drugs abused in prisons were investigated,
pregabalin and gabapentin were reported to be in the
first place and two case reports related with the abuse
of oxybutynin were reported (5).

Adolescence is a vulnerable period for substance
use disorders, and case reports of oxybutynin abuse
have been reported in recent years (6,7). Overactive
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bladder in children and adolescents is a condition
that, although not as common as in adults, is seen in
paediatric practice, particularly in the form of
urinary incontinence, and can have a negative
psychosocial impact on children and their families
(8). It is known that oxybutynin is the most
commonly prescribed drug for its treatment (9).
Given the frequency and ease with which it can be
prescribed in the pediatric age group and the ease of
access to the drug, it is important to be vigilant for
abuse in vulnerable groups. In this case report, a case
with a long history of depressive symptoms and no
regular psychiatric follow-up found that oxybutynin,
which had been started for overactive bladder, was
good for her depressive symptoms and abused the
drug. The aims of the study include; physicians
should be careful when starting this drug, the risk of
addiction should be considered and evaluated in
patient interviews, and it can be emphasized that
patients with depressive symptoms should be more
careful.

Case

A 16-year-old female patient was brought to the
emergency department with multiple transverse
incisions on the left forearm and was consulted. In
the interview with the case, she stated that she had
been self-harming for the last three years, that it
started six months after her parents' divorce, that it
helped her to relax, that it calmed her down when she
felt bad or angry. She stated that she felt sad and tired
in general for the last three years, constantly needed
sleep, spent most of her time in her room and her
academic success decreased. In the interview with
the father, it was noted that she had been withdrawn
for three years, did not want to leave her room, had
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disrupted her self-care, had limited communication
at home and had started smoking for one year.

When the case history was evaluated, it was
stated that the neuromotor developmental stages
were normal, there were no academic difficulties,
there were no learning and attention problems, and
there were no complaints from the school. It was
stated that she had applied to our polyclinic twice
before, that she had not applied to any psychiatric
clinic for the last three years, and that the patient
wanted to continue the interviews in her previous
applications, but her father did not want her to. It was
previously stated that her first presentation to us was
six years ago with complaints of forgetfulness,
curiosity and lying, no psychiatric disorder was
considered at that time, and recommendations were
given. It was learned that her second admission was
three years ago with complaints of feeling sad, lack
of social environment and friends, constant desire to
sleep, fatigue, aripiprazole was started and gradually
increased to a dose of 2.5 mg/day due to a family
history of bipolar for the diagnosis of depression,
and she did not come to the control interview.

When the family history of the patient was
evaluated, it was learned that the parents divorced
four years ago due to violence, the custody of the
children was given to the father, and the mother
continued to see the children face to face once a
month. When the family history of our patient was
examined, it was learned that she had two brothers,
aged 27 and 26, the middle brother was diagnosed
with bipolar disorder when he was in the 9th grade,
he received lithium treatment for a period of time. It
was also learned that the mother had consulted a
psychiatrist after the divorce, had been treated with
sertraline 150 mg/day for three years with a
diagnosis of anxiety disorder, and was currently not
taking any medication.

Mental status examination revealed that speech
rhythm was low and she did not initiate
communication. Her affect and mood were
depressive. It was noteworthy that there were many
old and new transverse cuts on the left forearm.
Intelligence level was clinically normal.

As a result of the evaluation, the patient was
diagnosed with dysthymic disorder according to the
diagnostic criteria of the Diagnostic and Statistical
Manual of the American Psychiatric Association, Sth
edition (10) In the psychometric evaluations, the
Beck Depression Scale (11) was found to be 20 and
the Anxiety Rating Scale for Children (12) was
found to be 52. As there was a family history of
bipolar disorder, treatment with aripiprazole 2.5
mg/day was started gradually. When questioned
about comorbidity and drug use, it was learned that
the patient had presented to the urology department
about one year ago with complaints of urinary
frequency and urinary incontinence, enuresis was
diagnosed as a result of tests and imaging, and
treatment with oxybutynin 5 mg/day was started. It
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was learned that she took two tablets by mistake, felt
better that day and increased her dose because she
realised that she felt better afterwards. It was stated
that the patient had been taking an average of 5-6
tablets (30 mg/day) every day for the last one month
and had tried up to a maximum of 7 tablets (35
mg/day). It was stated that she had been taking
oxybutynin treatment for one year, but she continued
to use it for relaxation for the last month, took 4-5
pieces every day in the same amounts and could
relax. It was stated that she continued to take it for
the relaxation and happiness she felt when she took
it, and that she did not know what happened when
she did not take the medicine because she took it
regularly every day for the last one month. No side
effects were described on the days she took the drug.
It was learned that she had no alcohol and substance
use except smoking.

The patient was followed up with weekly follow-
up interviews. Psychoeducation about drug abuse,
stress management was practised, and day
structuring planning was made in the meetings.
Aripiprazole treatment was started again upon the
recognition of benefit from previous aripiprazole
treatment. In the first control interview, she stated
that she had not received oxybutynin treatment for a
week, that she used aripiprazole treatment regularly,
that she benefited from it, that she did not experience
withdrawal after stopping oxybutynin use and that
she did not have any withdrawal symptoms. The
importance of regular follow-up was emphasised
because the family had not been able to provide
regular psychiatric follow-up of the adolescent
before, and the family's participation in the treatment
was ensured. The patient was followed up regularly
in our outpatient clinic for three months. It was
informed that the treatment was continued in an
outpatient centre since they moved out of the city.
Informed consent was obtained from the family and
the patient for the publication of this report.

Discussion

Oxybutynin chloride has direct anesthetic and
smooth muscle relaxant effects as well as
anticholinergic effects (3). It is also used in patients
with neurogenic bladder and enuresis, and the dose
range is 5-20 mg/day. Overdosage of the drug has
been reported to cause anorexia, insomnia, agitation,
irritability, delusions, hallucinations, confusion and
delirium (13).

The mesolimbic dopaminergic system, ventral
tegmental area, nucleus accumbens and prefrontal
cortex are thought to be the major neurological
pathways involved in addiction, and the cholinergic
system has also been reported to play a role in
addiction (2). Activation of muscarinic receptors
facilitates dopamine release and transmission to the
nucleus accumbens. Blockade of muscarinic
receptors may also block the reuptake and storage of
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dopamine, leading to euphoria and deliriogenic-
hallucinogenic effects with addictive potential (14).

Adolescents are one of the most vulnerable
groups in terms of substance abuse. In addition to
substances known to be addictive, drugs with
sedative, anticholinergic-antimuscarinic and
stimulant properties, prescribed for all types of
treatment, may be abused by adolescents (15). In a
review of the literature, three cases of abuse of
oxybutynin in adolescents have been reported in our
country, and in two cases a history of substance
abuse was defined before the abuse of oxybutynin
(6,7). When the common characteristics of the cases
are evaluated, it is noteworthy that they were in late
adolescence in terms of age, had depressive
symptoms, started with the suggestion of friends,
and continued because they felt good.

During  adolescence  there are  many
psychological as well as physical changes. Gaining
an identity is one of the most important
achievements of this period and this situation can
lead to identity confusion in some individuals.
Adolescents in the process of identity formation are
at high risk of substance abuse. Negative early life
events and chaotic family relationships can lead to
increased confusion and inappropriate coping during
adolescence (16). Given the fragmented family
structure, chaotic domestic relationships, current
adolescence and depressive complaints of our case,
it can be considered risky in terms of substance use.
Many studies have shown that the prevalence of
smoking, alcohol and drug abuse is higher in
adolescents with inadequate family functioning and
a problematic family structure (17). The fact that our
patient did not have a regular psychiatric referral, her
current mental health difficulties and her realisation
that she was being relieved by oxybutynin may have
led to an increase in substance abuse. Early
recognition of oxybutynin abuse during the patient's
outpatient follow-up prevented the risk of potential
addiction.

Overactive bladder is a condition seen in
paediatric practice in children and adolescents,
although not as frequently as in adults, especially
when associated with urinary incontinence, which
can have a negative psychosocial impact on children
and their families, and it is known that the most
commonly prescribed agent for its treatment is
oxybutynin (8). It has been available on prescription
in Turkey since March 2017 and can be easy to
prescribe. Considering all these, other medications
used for organic diseases and their usage patterns
should be questioned in groups at risk of substance
abuse and in adolescents, attention should be paid to
the use of anticholinergic drugs and they should be
prescribed  with  caution. Considering the
euphorising effect of low dose oxybutynin in our
case, it is important to be careful in clinical
applications.
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Conclusions

With this case report, it was aimed to raise
awareness of physicians working in branches where
oxybutynin treatment is used, to question the dose
used, and to consider the evaluation of abuse in case
the drugs run out earlier than they should.
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Unveiling Gastroduodenal Fistula: A Comprehensive Exploration

Nadir Bir Gastroduodenal Fistiil: Literatiiriin Gozden Gegirilmesi

Cem DONMEZ, Samet SAHIN, Onder OZCAN

General Surgery Department, Mugla Sitk1 Kogman University School of Medicine, Mugla

Oz

Gastroduodenal fistiil (GDF), genellikle peptik tilserlere bagli olarak
ortaya ¢ikan ve ¢ogunlukla elektif olarak teshis edilen nadir bir
durumdur. Bu makale, 79 yasinda, tipik olarak belirti gdstermeyen
bir erkekte, GDF'nin perforasyonla kendini gosterdigi sira dis1 bir
vakay1 sunmaktadir. Bu vakanin 6zelligi, akut karin belirtileriyle
gelen alisilmadik bir tablo sergilemesidir. Yapilan cerrahi inceleme,
prepilorik bolgeden duodenumun dordiincii kismma kadar uzanan
yeni bir fistlil yolunu ortaya ¢ikarmistir. Bu beklenmedik bulgu,
GDF’nin farkli sekillerde ortaya ¢ikabilecegini gostererek, bu nadir
durumun tan1 ve tedavisinde daha gelismis yontemlere ihtiyag
oldugunu vurgulamaktadir.

Anahtar Kelimeler: Akut Karin, Cift Pilor, Gastroduodenal Fistiil

Abstract

Gastroduodenal fistula (GDF) is a rare pathology, often associated
with peptic ulcers and typically diagnosed electively. This article
presents an unprecedented case of GDF perforation in a 79-year-old
male, deviating from the asymptomatic norm. The unique feature
lies in the acute abdominal presentation, challenging conventional
understanding. The intricate surgical exploration revealed a novel
fistulous tract extending from the prepyloric region to the fourth part
of the duodenum. This atypical manifestation underscores the need
for deeper research into GDF's diverse presentations, contributing to
enhanced diagnostic and treatment strategies for this rare medical
phenomenon.

Keywords: Acute Abdomen, Double Pylor, Gastroduodenal Fistula

Introduction

Gastroduodenal fistula, also known as double
pylor (1, 2), is an exceedingly rare pathology that can
manifest congenitally or acquired (3). Typically
diagnosed during gastroscope examinations, this
anomaly exhibits a prevalence ranging from 0.001%
to 0.04%, with a higher incidence observed in males
(4). Its acquired pathogenesis is commonly
recognized as a complication of peptic ulcers (5).
The majority of reported cases are identified as
elective endoscopic findings, often treated with anti-
ulcer therapies (5, 6). However, instances requiring
urgent surgical intervention are exceptionally rare.

Gastroduodenal fistula is a significant pathology
within the digestive system that can lead to severe
health complications. The occurrence of this
condition in children, particularly in association with
the ingestion of multiple foreign bodies, presents a
novel and noteworthy clinical feature that has not
been previously explored (7).

The  acquired  pathogenesis,  primarily
acknowledged as a complication of peptic ulcers,
renders Gastroduodenal fistula a complex condition
requiring further investigation into its origin and
progression. A deeper understanding of this
condition could contribute to the development of
effective treatment modalities and the formulation of
preventive strategies (6).
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In conclusion, Gastroduodenal fistula, though
rare, is a condition with the potential for serious
consequences, such as peritonitis, sepsis, and
multiorgan failure, especially when presenting
acutely. Highlighting these risks underscores the
clinical importance of timely diagnosis and
intervention in managing this condition. The
information presented in this article aims to enhance
the general understanding of this pathology and
stimulate further research in the field.

Herein, we present a case of Gastroduodenal
Fistula perforation, an unprecedented occurrence in
the medical literature.

Case

A 79-year-old male patient with a conventional-
open surgery history in 1999 due to peptic ulcer
perforation presented with intermittent epigastric
pain complaints for the past 3-4 months.
Approximately 12 hours prior to admission, he
experienced sudden-onset, diffuse abdominal pain.
Physical examination revealed generalized rigidity
and a board-like abdomen. Laboratory findings
indicated an elevated white blood cell count (WBC:
27.000/uL), high C-reactive protein (CRP: 220
mg/L), partial urea and creatinine elevation, and a
fivefold increase in amylase. Radiological
assessments, including a plain abdominal (PA) X-
ray showing subdiaphragmatic free air, and a
contrast-free abdominal computed tomography (CT)
scan revealing diffuse fluid and air densities within
the abdomen, did not identify any additional
pathologies. Due to acute abdominal symptoms, the
patient underwent emergency surgery.

During the operation, a thorough examination of
the stomach, duodenum, small bowel loops, and
colon revealed no pathology. Subsequently, the
gastrocolic ligament was dissected, entering the
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omental bursa, where widespread intestinal content
was observed and aspirated. Exploration unveiled a
fistulous tract between the posterior surface of the
gastric antrum and the fourth part of the duodenum,
along with a perforation in the middle of the fistulous
tract, an occurrence not previously encountered
(Figure 1-A). After mobilizing the duodenum by
partially disrupting the Treitz ligament, the
perforated fistula was sutured and approximated
with polyglactin, followed by closure and division

using staplers (Figure 1-B, 1-C respectively).
Subsequently, supportive serosal stitches buried the
roots of the fistulous tracts in the antrum and
duodenum  separately (Figure 1-D). The

uncomplicated patient tolerated oral intake opened
on the 4th postoperative day, and on the S8th
postoperative day, he was discharged without
complications. A follow-up upper gastrointestinal
endoscopy at the Sth postoperative week revealed no
pathology.

Figure 1. Gastroduodenal fistula perforation operation. 1-A: Fistula between the posterior antrum and the 4th
continent of the duodenum and the perforated area above it. 1-B: Release and suspension of the fistula tract and
primary repair of fistula perforation. 1-C: Transecting the gastrodudenal fistula with a linear cutting occluder. 1-

D: Placing support sutures
Discussion

Gastroduodenal Fistula (GDF) has a well-
documented historical background, beginning with
Dittrich's first description in 1847, followed by
significant advancements by Ludin and Hanganutz
in 1924 and 1930, respectively (8). Notkin’s work
later established GDF’s relevance in modern
medical literature, highlighting its clinical
implications and providing a basis for its recognition
in practice.

Traditionally, GDF has been associated with
benign gastrointestinal conditions, often linked to
chronic peptic ulcers and rarely presenting with
acute symptoms (9). However, recent literature
suggests that GDF can manifest through various
types, including gastrocolic, gastroduodenal, and
gastrojejunocolic fistulas, each with unique clinical
presentations and implications. The acute nature and
extent of complications associated with GDF are
significant, with documented complications such as
sepsis, peritonitis, hemorrhage, and multiorgan
failure, especially when undiagnosed or untreated.
The frequency of these complications remains low
but is clinically impactful, necessitating early
identification and timely surgical intervention.

In our case, the GDF’s unique pathway from the
prepyloric region to the fourth part of the duodenum,
coupled with acute abdominal symptoms, sets it
apart from typical presentations. The fistulous tract
perforation leading to an acute abdomen adds a layer
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of complexity that is rarely seen in GDF cases.
Unfortunately, the patient’s acute state prevented
preoperative upper gastrointestinal endoscopy, thus
complicating the diagnostic process. Surgical
exploration required meticulous dissection to
preserve critical vascular structures and minimize
further risk.

This case exemplifies the need for a heightened
clinical awareness of atypical GDF presentations
and suggests the importance of including GDF in
differential diagnoses of acute abdomen in elderly
patients, particularly when chronic gastrointestinal
conditions are present. Expanding upon current
literature, this case underlines that while GDF is
often asymptomatic or presents mildly, the potential
for severe and life-threatening complications
underscores its clinical importance.

Conclusions

In conclusion, our article highlights a distinctive
case of GDF, deviating from the conventional
asymptomatic profile and emphasizing the need for
deeper exploration into its diverse presentations. The
surgical intricacies and rarity of acute presentations
underscore the uniqueness of our findings,
contributing to the evolving landscape of
gastroenterological literature.
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kigi(ler) varsa igveren(ler)i yaymn hakki disinda asagida
belirtilen telif haklarina sahiptirler: a) Patent hakki b)
Yazar(lar)mn ileride yazacaklari kitap, verecekleri konferans,
ders veya sozlii sunumlarda ticretsiz olarak makalede yer alan
tiim boliimleri kullanma hakki, ¢) Kendi kullanim amaglari
disinda kopyalayarak cogaltma haklari olup bu kopyalar
satma haklar1 yoktur. Ancak, ¢ogaltma, sergileme,
bagkalarma verme ve diger dagitim durumlarinda isbu
makalenin tiimiiyle veya kismen bir ortamda kullaniminda
Mugla Sitki Kogman Universitesi Tip Dergisi’ne atif
yapmalar1 gereklidir.
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The manuscript titled above is not published or presented for
publication elsewhere. Text, illustrations, and any other
materials included in the manuscript do not infringe upon any
existing copyright or other rights of anyone. The authors
whose names appear below have contributed to the work
presented and unanimously approve the publication of the
manuscript in Medical Journal of Mugla Sitki Kocman
University / Mugla Sitki Kogman Universitesi Tip Dergisi
with the names in the order indicated below. The
Contributor(s) or, if applicable the Contributor’s Employer,
retain(s) all proprietary rights other than copyright, such as a)
patent rights; b) to use, free of charge, all parts of this article
for the authors’ future works in books, lectures, classroom
teaching or oral presentations; c) the right to reproduce the
article for their own purposes provided that the copies are not
offered for sale. However, reproduction, posting,
transmission or other distribution or use of the article or any
material contained therein, in any medium as permitted here
under, requires a citation to Medical Journal of Mugla Sitki
Kocman University.
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