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YAZARLAR ICIN BILGILER

AMAC VE KAPSAM

“Turkiye Diyabet ve Obezite Dergisi” (Tiirk Diyab Obez) Zonguldak Biilent
Ecevit Universitesi Obezite ve Diyabet Uygulama ve Arastirma Merkezi'nin
bilimsel yayim organidir. lgili alanlardaki ulusal ve uluslararasi tiim kurum
ve kisilere basil1 ve elektronik olarak ticretsiz ulasmay1 hedefleyen hakemli
bir dergidir. Dergi yilda ti¢ kez olmak tizere Nisan, Agustos, Aralik aylarinda
yayimlanir. Derginin yayim dili Tiirk¢e ve Ingilizcedir. Dergi acik erisim
saglama politikasini benimsemistir.

Derginin amaci Tirkiye'de ve yurtdisinda obezite ve diyabet hastaliklari
alaninda yapilan nitelikli aragtirma ¢alismalarini ulusal ve uluslararasi bilim
ortamina sunarak duyurmak, paylasmak ve siirekli bir egitim platformu
olusturarak bilimsel ve sosyal iletisimin gelismesine katkida bulunmaktir.

Dergide bu amaglar dogrultusunda 6zgiin aragtirmalar, olgu sunumlari,
derlemeler, kisa bilgi makalesi, editére mektup, biyografi yazilar1 ve makale
bicimine getirilen toplant: bildirileri yayimlanir. Kongre, sempozyum, elekt-
ronik ortamda sunulmus bildiriler veya 6n ¢alismalar, bu durumun belirtil-
mesi kosuluyla yayimlanabilir.

Bu dergiye gonderilen yazilar, daha 6nce herhangi bir yerde yayimlanma-
mis ve yayimlanmak iizere baska bir dergiye gonderilmemis olmasi sart1 ile
kabul edilir.

Tim yazilar 6nce editér ve yardimcr editorler tarafindan 6n degerlendir-
meye alnir. Daha sonra degerlendirilmesi i¢in derginin bilimsel danisma
kurulu iiyelerine gonderilir. Yayimlanmak tizere dergiye iletilen tiim maka-
lelerde hakem degerlendirmesine bagvurulur. Gerekli durumlarda diizelt-
meler yapilabilir. Yazarlardan bazi sorularin yanitlanmasi ve eksiklerin
tamamlanmasi istenebilir. Dergide yayimlanmasina karar verilen yazilar
sayfa diizenlenmesi siirecine alinir. Bu agamada yazilar tiim bilgilerin dogru-
lugu icin ayrintili kontrol ve denetimden gegirilir. Yazilar yayim 6ncesi son
sekline getirilerek yazarlarin kontroliine ve onayina sunulur.

BiLIMSEL SORUMLULUK

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Gonderilen makalede
belirtilen yazarlarin ¢aligmaya belirli bir oranda katkisinin olmasi gereklidir.
Yazarlarin isim siralamasi ortak verilen bir karar olmahdir. Yazarlar, yazar
siralamasini yaymn hakki devir formunda imzali olarak belirtmek zorun-
dadir. Yazarlarin tiimiintin ismi, yazinin baghginin altindaki boliimde yer
almalidir. Yazarlik i¢in yeterli 6lgiitleri kargilamayan ancak ¢aligmaya katkist
olan tiim bireyler “Tesekkiir” kisminda siralanabilir.

ETiK SORUMLULUK

o Etik kurallara uyulmamasindan dogacak her tiirlii sorumluluk yazar(lar)
a aittir.

« “Insan” Ogesini iceren tiim caligmalarda Diinya Tip Birligi Helsinki
Deklerasyonu Prensiplerine uygunluk (http://www.wma.net/en/30
publications/10policies/b3/index.html) ilkesi kabul edilir. Dolayisiyla
yayimlanmak {izere gonderilen tiim makalelerde yukarida belirtilen
kurulun etik standartlarina uyuldugu belirtilmelidir. Bu ¢aligmalarda
yazarlarin, makalenin Gereg ve Yontemler boliimiinde galiymanin yuka-
ridaki prensiplere uygun olarak yapildigini, etik kuruldan onay ve ¢alig-
maya katilmis bireylerden/ebeveynlerinden “Bilgilendirilmis Onam”
alindigini bildirmeleri gereklidir. Yerel veya uluslararasi etik kurullardan
alman gerekli tiim onay belgeleri de makale ile birlikte gonderilmelidir.

o “Hayvan” ogesi ile ilgili yapilan deneysel ¢alismalarda ise yazarlarin,
makalenin Gere¢ ve Yontemler bolimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html) prensipleri
dogrultusunda hayvan haklarin1 koruduklarini ve ¢alismanin yapildig:
kurumdaki hayvan deneyleri etik kuruldan onay aldiklarini bildirmeleri
gereklidir.

o Caligma etik kurul onay1 alinmasini gerektiriyor ise, alinan onay belgesi
makale ile birlikte dergi yayin kuruluna gonderilmelidir.

o Eger makalede daha once yayimlanmis alint1 yazi, tablo, resim vs. var
ise yazarlar; yayin hakki sahibi ve yazarlarindan yazil izin almak, ayrica
bunu makalede belirtmek zorundadir.

v

o Eger makalede dogrudan ya da dolayl: ticari baglanti veya ¢aligma icin
maddi destekte bulunan kurum varsa yazarlar; kaynak sayfasinda, kulla-
nilan ticari tiriin, ilag, ilag firmasi vb. ile ticari hi¢bir iliskinin olmadigini
ya da varsa nasil bir iliski oldugunu bildirmek zorundadir.

« Editérler ve yayimci, reklam amaciyla dergide yayinlanan ticari iiriinlerin
ozellikleri ve agiklamalar1 konusunda sorumluluk kabul etmemektedir.

Hastalar ve ¢alismaya katilanlarin gizlilik ve mahremiyeti:

o Ozellikle hastanin ads, adinin kisaltilmasi, hasta protokol numaralari ve
kayit numarasi kullanilmamalidir.

» Hasta onay1 ve/veya gozlere iliskin 6zel bir bulgu olmadikga fotograflarda
gozler maskelenmeli ve hastanin taninmayacagi sekle getirilmelidir.

« Tanimlayic bilgiler, bilimsel amaglar agisindan ¢ok gerekli olmadikga ve
hasta (ya da anne-baba, ya da vasisi) yazili ‘Bilgilendirilmis Onam’ verme-
dikge basilmazlar. ‘Bilgilendirilmis Onam’ alindig1 makalede belirtilmeli-
dir.

EDITORLER, YAZARLAR VE HAKEMLER iLE iLISKiLER

Dergiye gonderilen yazilarin, dergi yazim kurallarina gére hazirlanmis ve
eksiksiz olarak sayfa diizenlemesine hazir duruma getirilmis olmas: gerekir.
Yayim kurulu, yazim kurallarina uymayan yazilar iade etmek, diizeltiimek
tizere yazara gondermek ya da sekil agisindan yeniden diizeltmek yetkisine
sahiptir. Yayim kurulu tarafindan diizeltme istenen makalelere, yazar tara-
findan hakemlere verilen yanitlar igeren ayr1 bir yazi eklenmelidir.

Editor ve dil editorleri, yazim dili, imla diizeltmeleri ve kaynaklarin yazim
kurallarma uygunlugunun denetimi ve ilgili diger konularda degisiklik ve
diizeltmelerin yapilmasinda tam yetkilidir.

Makalede daha 6nce yayimlanmis alint1 yazi, tablo, fotograf vb. var ise,
makalenin sorumlu yazari ilgili yayin hakk: sahibinden ve yazarlarindan
yazili izin almak, ayrica bunu makalede belirtmek zorundadir.

Dergiye gonderilen yazilar, korleme danismanlik (peer-review) sistemine
gore yazarlarin isimleri metinden ¢ikartilarak editorler kurulu tarafindan
hakemlere gonderilir. Yazarlara da, yazinin hangi hakemlere gonderildigi ile
ilgili bilgi verilmez. Editor, makalelerle ilgili bilgileri (makalenin alinmasz,
icerigi gozden gecirme stireci, hakemlerin elestirileri ya da varilan sonug-
lar) yazarlar ya da hakemler disinda kimseyle paylasmaz. Hakemler ve yayin
kurulu tyeleri topluma agik bir sekilde makaleleri tartisamazlar. Yazarlar
alt1 hafta icinde makalelerinin yayimlanmas: konusunda bilgilendirilir.

Hakemler yazilar: inceledikten sonra, degerlendirmelerini editore gonderir.
Yazarin ve editoriin izni olmadan hakemlerin degerlendirmeleri basilamaz
ve agiklanamaz. Hakemlerin kimliginin gizli kalmasina 6zen gosterilir. Bazi
durumlarda editoriin karariyla, ilgili hakemlerin makaleye ait yorumlar:
ayni makaleyi yorumlayan diger hakemlere gonderilerek, hakemlerin bu
stirecte aydinlatilmasi saglanabilir.

BILIMSEL MAKALE CESITLERI

Ozgiin Arastirma: Klinik, laboratuvar, epidemiyolojik ve her tiirlii deneysel
caligmalar yayimlanabillir. Ozgiin aragtirma makaleleri asagidaki béliimler-
den olugmalidir; Oz (Tiirkge ve Ingilizce), giris, gereg ve yontem, bulgular,
tartigma, tesekkiir, kaynaklar. Tartiyma bélimiini takiben tesekkiir boli-
miinde “gikar gatigmas1” olup olmadigina dair bilgi verilmelidir.

Derleme: Diyabet ve Obezite hastaliklar1 alanindaki giincel konulardan
olusan derlemeler, dogrudan veya davet edilen yazarlar tarafindan yazilabi-
lir. Derleme makaleleri agagidaki bolimlerden olusmalidir;

Oz (Tiirkge ve Ingilizce), metin, kaynaklar.

Olgu Sunumu: Diyabet ve Obezite hastaliklari alaninda nadir goriilen,
tan1 ve tedavisinde yenilik ve farkliliklar gosteren, tedavisi tamamlanmus ve
takibi yapilmis olgulara yer verilir. Olgu sunumlar1 agagidaki boliimlerden
olusmalidir;

Oz (Tiirkge ve Ingilizce), giris, olgu, tartisma, kaynaklar.
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YAZIM KURALLARI

Yazilar ¢ift aralikls, 12 punto ve sola hizalanmis olarak, “Times New Roman”
karakteri veya “Arial” yaz1 karakterlerinde kullanilarak yazilmalidir. Sayfa
kenarlarinda 2,5 cm bosluk birakilmali ve sayfa numaralar1 her sayfanin
sag alt kosesine yerlestirilmelidir. Kapak sayfasina numara yazilmamalidir.
Makaleler “Uluslararas: Tip Dergileri Editorleri Kurulu” tarafindan belir-
lenen: Biyomedikal Dergilere Génderilen Makalelerin Uymasi Gereken
Standartlar’a (http://www.icmje.org) uygun olmalidir. Ozgiin arastirma
yazilar1 ve derlemeler cift aralikli olarak en fazla 15 sayfa, olgu sunumlari
ise 5 sayfay1 (6z, kaynaklar, tablo ve sekiller hari¢) gegmemelidir. Yazilar
“doc” veya “docx” formatinda gonderilmelidir. Yazarlar diizeltme yaptiklar:
dosya tizerinde yapilan degisiklikleri farkli bir renk ile belirtmelidir. Yazida
asagidaki boliimler bulunmalidir:

BASLIK SAYFASI

Yazinin bashgini (Tiirke-Ingilizce), yazarlarin isimlerini, galistiklary
kurumlari, yazigmalarin yapilacagi yazarin adini, agik adresini, telefon ve
faks numaralarini, e-posta adresini, ayrica 40 karakteri gegmeyen bir kisa
bashg: icermelidir. Yazi daha 6nce bilimsel bir toplantida sunulmus ise
toplanti ady, tarihi ve yeri belirtilerek yazilmalidir.

OZ VE ANAHTAR SOZCUKLER

Makalelerde Tiirkge ve Ingilizce 6z (abstract) olmalidir. Oz, 250 sdzciigii
agmamali, makaleyi yansitacak nitelikte olmali, 6nemli sonuglar vermeli
ve bunlarin ¢ok kisa yorumu yapilmalidir. Oz'de agiklanmayan kisaltmalar
kullanilmamals, kaynak gdsterilmemelidir. Ozgiin aragtirma makalelerinde
Tiirkge ve Ingilizce 6z'ler béliimlii olmali ve asagidaki gibi yapilandirilma-
Lidir;

Amag, gereg ve yontemler, bulgular, sonug(lar).

Olgu sunumlarinda ise; amag, olgu(lar), sonug(lar) béliimlerini igeren yapi-
landirilmig 6z bulunmalidir.

Tiirkge ve Ingilizce anahtar sézciikler “Index Medicus: Medical Subject
Headings” (http://www.nlm.nih.gov/mesh/MBrowser.html) ile uyumlu
olmali ve en az ii¢ en fazla bes adet olmalidir. Anahtar sozciiklerin belgeye
erisimde en 6nemli 6ge oldugu gézoniinde bulundurulmalidir.

GIRIS

Bu boliimde, aragtirmanin neden yapildig: sorularina yanit verilmeli, konu
ile ilgili gegmis literatiir degerlendirilmelidir.

GEREC VE YONTEMLER

Calismada kullanilan gere¢ tanimlanmali ve uygulanan yontem ayrintili
bi¢imde anlatilmalidir. Kisaltmalar metinde, tablolarda, resim ve sekillerde
ilk gectigi yerde agiklanmalidir. Eger bir marka belirtiliyorsa iiretici firma-
nin ad1 (sehir, iilke) verilmelidir.

BULGULAR

Elde edilen bulgular agik ve kisa bir sekilde sunulmalidir. Bu amagla tablo,
grafik ve fotograflar kullanilabilir.

TARTISMA

Girig bolimiiniin tekrar1 yapilmadan, bulgularin 6nemi belirtilmelidir. Bu
bolimde ¢alismanin sonuglar: verilmelidir.

TESEKKUR YAZISI

Makalenin sonunda ve kaynaklardan 6nce, varsa aragtirmaya veya makale-
nin hazirlanmasina katkida bulunanlara “tesekkiir” yazilabilir. Bu bélimde
kisisel, teknik ve gere¢ yardimi gibi nedenlerle yapilacak tesekkiir ifadeleri
yer alir.

Her tiirlii ¢ikar ¢atigmasi, finansal destek, bagis ve diger editoryal (istatis-

tik analiz, Ingilizce/Tiirkce degerlendirme) ve/veya teknik yardim var ise
metnin sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gegis sirasina gore numaralandirilmali, numaralar:
metinde ciimlenin sonunda parantez iginde belirtilmelidir ve metin igeri-
sinde aldig1 numaraya gore kaynak listesinde gosterilmelidir. Kaynak listesi
ayr1 bir sayfada olmalidir. Kaynak listesinde “ve ark.” (et al.) kisaltmasi kulla-
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nilmamali, biitiin yazarlarin isimleri belirtilmelidir. Metin i¢inde kaynak
verirken, yazar sayis1 iki veya daha az ise tiim yazarlar yazilmaly, ikiden fazla
ise ilk yazar ad1 yazilarak “ve ark.” (et al.) kisaltmas1 kullanilmalidir. Kaynak-
larin dogrulugundan yazar(lar) sorumludur. Kaynak bildirme “Uniform
Requirements for Manuscripts Submitted to Biomedical Journals” (http://
www.icmje.org) adli kilavuzun en son giincellenmis sekline (Subat 2006)
uymalidir. Dergilerin isimleri Index Medicus’a uygun olarak kisaltilmig
bigimde verilir. Dergi isimlerinin kisaltmalar1 i¢in Index Medicus’da dizin-
lenen dergiler listesine veya http://www.nlm.nih.gov/tsd/serials/lji.html
adresine bakiniz. Index’e girmeyen dergi isimlerinde kisaltma yapilmaz.
Sadece yayimlanmis veya yayimlanmak tizere “baskida” olan makaleler,
kaynaklarda gosterilebilir.

KAYNAKLARIN YAZIMI iCIN ORNEKLER
Dergiler:

Yazar ad(lar)1, makale adi, dergi ad1 (“IndexMedicus” ta verilen listeye gore
kisaltilmalidir), yil, cilt numarass, ilk ve son sayfa numarasi.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

Cevrim-i¢i makaleler:

El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Kitaplar:

Boliimiin yazarlarinin ad(lar)s, kitabin adi, kaginci baski oldugu, yayimlan-
dig1 yer, yayinevi, yil.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook of
Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Kitap boliimii:

Igili béliim yazar ad(lar)sy, ilgili boliim ady, editdr(ler), kitabin adi, yayimlan-
dig1 yer, yaymevi, yil, ilk ve son sayfa numarasi.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed §,

Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Phila-
delphia, Elsevier Science, 2003, p.1642-1706.

TABLOLAR

Tablolar ana metin i¢inde kaynaklardan sonra gelmeli, her tablo ayri bir
sayfada olacak sekilde ve ¢ift aralikli olarak yazilmalidir. Makale igindeki
gecis sirasina gore numaralandirlmali ve kisa-6z bir basghk tagimalidir.
Metin igerisinde de yerleri belirtilmelidir. Tablo baglg: tablonun tstiinde,
tablo agiklamalari ve kisaltmalar altta yer almalidir. Tablolar metin igindeki
bilgileri tekrarlamaktan ziyade kendini agiklayici nitelikte olmalidir. Daha
6nce yayimlanmis olan bilgi veya tablolarin kaynag, ilgili tablonun altina
ilistirilen bir dip not ile belirtilmelidir.

KISALTMALAR

Sozcugiin ilk gectigi yerde parantez i¢inde verilir ve tiim metin boyunca ayni
kisaltma kullanilir.

FOTOGRAF VE SEKILLER, ALTYAZILARI

Resim, sekiller, elektronik fotograflar, radyograflar, goriintiileri ve taranmug
goriintiiler “,jpeg” ya da “tiff” formatinda, piksel boyutu en az 800x600 ve
1000 dpi ¢oziiniirlitkte kaydedilmeli ve gevrimigi olarak gonderilmelidir.
Histolojik kesit ve sitoloji fotograflarinda biiyiitme ve boyama teknigi belir-
tilmelidir. Resim ve sekiller metinde gegis sirasina gore numaralandirilma-
lidir. Metin igerisinde de yerleri belirtilmelidir. Resim ve sekil alt yazilar
makalenin sonunda ayr1 bir sayfada verilmelidir. Resim ve sekil alt yazilar
kisa ve agiklayici olmali, metni tekrar etmemelidir. Resim veya sekillerde
kullanilan sayi1, sembol ve harflerin anlami agik bir sekilde belirtilmelidir.
Zorunlu olmadikga resim {izerinde yazi yazilmasindan kaginilmalidir.

BASVURU VE YAYIN HAKKI DEVIR YAZISI

Yazilar yalnizca derginin ¢evrimici makale degerlendirme sistemi tizerinden
kabul edilmektedir (https://dergipark.org.tr/tr/pub/tudod) Yazi ile birlikte,
tiim yazarlarin imzali onayini iceren yaym hakki devir formu dergiye kayde-
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dilmelidir. Yazinin tiim yazarlar tarafindan okundugu, onaylandig ve oriji-
nal bir ¢alisma trint oldugu ifade edilmeli ve yazar isimlerinin yaninda
imzalar1 bulunmalidir. Herhangi bir yazar, kurum ya da kurulus ile ¢ikar
catigmas1 olmadigr belirtilmeli ve bunun igin “International College of
Medical Journal Editors Form for the Disclosure of Conflict of Interest”e
gore hazirlanmis olan “Cikar Catigmas1 Formu” doldurulmali ve gonderil-
melidir.

Kabul edilen makalenin yaymn haklari “Tirkiye Diyabet ve Obezite
Dergisi”Yayin Kuruluna devredilmelidir. Yaym hakki makalenin basim,
¢ogaltim ve dagitim haklarini igermektedir. Yazarlar, “Tiirkiye Diyabet ve
Obezite Dergisi”Yayin Kurulunun yayimn hakki sahibi oldugunu ve yayinin
kaynagini belirtmek kosuluyla bu makaleyi ticretsiz olarak internet ortamina
acabilir. Bu durumda dergideki orjinal makaleye internet sitesinde gevrimici
bir baglanti yaratilmali ve baglanti noktasinda su ifade yer almalidir: “Oriji-
nal makale turkjod.beun.edu.tr adresinde yer almaktadir.” Dergide basilan
titm makaleler yayin hakki ile korunmaktadir. Basilmis olan hig bir materyal
“Turkiye Diyabet ve Obezite Dergisi” Yayin Kurulunun yazili izni olmadan,
herhangi bir sekilde bagka bir yerde yayimlanamaz. “Tiirkiye Diyabet ve
Obezite Dergisi” Yayin Kurulu bu dergide yayinlanan bilgilerden olusabile-
cek yanlighk, eksiklik ve hak iddialari ile ilgili olarak yasal sorumluluk kabul
etmez. Dergide yayimlanan makaleler i¢in yazarlara ve hakemlere herhangi
bir ticret 6denmemektedir.

YAZARLAR ICIN SON KONTROL LISTESI

Makalenizi “Tirkiye Diyabet ve Obezite Dergisi”ne géndermeden 6nce
lutfen bu bolimdeki maddelerle karsilagtirarak eksik olmadigindan emin
olunuz.

Gozlemsel ¢alismalar icin STROBE kontrol listesi (https://www.equator-
network.org/wp-content/uploads/2021/04/STROBE-Turkish-translation.
pdf) dikkate alinmalidir.

Yayin politikamiz, inceleme makalesi i¢in PRISMA kontrol listesini (https://
www.equator-network.org/wp-content/uploads/2018/09/PRISMA-ScR-
Fillable-Checklist-1.pdf) ve vaka raporu igin CARE kontrol listesini (https://
staticl.squarespace.com/static/5db7b349364{f063a6c58ab8/t/5db7bf175f86
9e5812fd4293/1572323098501/CARE-checklist-English-2013.pdf)  6neril-
mektedir.

« Editore bagvuru mektubu

o Cikar catigmasi formu

« Kapak sayfasi, makalenin Tiirkce ve Ingilizce bagligy, kisa baglik
« Makalenin metni

« Oz (Tiirkge ve Ingilizce)

« Kaynaklar (Ayri sayfada)

« Tablolar ve grafikler

o Resimler ve sekiller

YAYIN POLITIKASI ve ETIK KURALLAR

Ag¢ik Erisim Politikas1

Bu dergi, aragtirmay halka iicretsiz olarak sunmanin daha biiyiik bir kiiresel
bilgi aligverisini destekledigi ilkesine dayanarak icerigine aninda agik erigim
saglar.

Tiim makaleler, asil yazar(lar)a ve kaynaga uygun atifta bulundugunuz stirece,
herhangi bir ticari olmayan kullanim, paylagim, uyarlama, dagitim ve ¢ogalt-
maya izin veren Creative Commons Alinti-Gayri Ticari 4.0 Uluslararasi
Lisansi kosullar1 altinda herhangi bir ortam veya formatta yayilanur.

Makale isleme Ucretleri

Zonguldak Biilent Ecevit Universitesi, Tiirkiye Diyabet ve Obezite Dergisi-
nin yayin maliyetlerini destekledigi igin, makale isleme ticreti ve dergideki
diger yayn ticretleri yazarlar igin icretsizdir.

Telif hakk: uyaris1

Yazarlarin telif haklar: vardir, ancak makalelerinde yayinciya 6zel lisans
haklar: vardir.

VI

Yazarlar su haklara sahiptir:

® Son kullanici lisansini ve bu dergideki kaydin siiriimiine DOI baglantisini
igerdigi siirece makalelerini “Kisisel Kullanim haklarina™ gére paylagin.

® Fikri miilkiyet haklarini koruyun (arastirma verileri dahil).
® Yaymlanan ¢aligma igin uygun atif ve itibar.

* Ticari kullanim yapma ve yetkilendirme hakkini igerir.

** Kisisel kullanim haklar1

Yazarlar makalelerini tamamen veya kismen bilimsel, ticari olmayan amag-
larla kullanabilirler:

® Yazarin siif 6gretiminde bir yazar tarafindan kullanilmas: (kopya, kagit
veya elektronik dagitimi dahil)

® Kopyalarin (e-posta yoluyla dahil) bilinen aragtirma meslektaslarina kisi-
sel kullanimlari igin dagitilmasi (ancak Ticari Kullanim igin degil)

Bir tez veya teze dahil etme (ticari olarak yayinlanmamas: sartiyla)
Yazarin eserlerinin sonraki bir derlemesinde kullanin

Makaleyi kitap uzunluguna genisletme

Diger tiirev ¢alismalarin hazirlanmasi (ancak Ticari Kullanim igin degil)

Bagka caligmalarda boliimlerin veya alintilarin kullanilmasi veya yeniden
kullanilmasi

Telif Hakk: Bildirimi

Tiirkiye Diyabet ve Obezite Dergisi yazar (lar) kisitlama olmaksizin telif
hakkin: verir. Dergi ayrica yazar (lar) m yaym haklarin kisitlama olmaksi-
zin korumasina izin verir.

Giczlilik Bildirimi

Bu dergi sitesine girilen isimler ve e-posta adresleri, yalnizca bu derginin
belirtilen amaglar1 igin kullanilacaktir ve bagka herhangi bir amag i¢in veya
bagka bir tarafa sunulmayacaktir.

Akran Degerlendirmesi Politikas:

Genel bilgi

Yazarlardan ve hakemlerden makalelerini ve raporlarini Dergipark (https://
dergipark.org.tr/tr/pub/tudod) ¢evrimigi sistemimiz araciligiyla gonder-
melerini istiyoruz. Bu sistemin kullanimina yardimer olacak ¢evrimigi bir

yardim kilavuzu ve herhangi bir teknik sorun i¢in e-posta ile iletisime gege-
bilirsiniz .

Editoryal kararlar

Editoryal kararlar, oylar1 sayma veya sayisal siralama degerlendirmeleri
meselesi degildir ve her zaman ¢ogunluk tavsiyesine uymayiz. Her bir
hakem tarafindan ve yazarlar tarafindan ortaya atilan argiimanlarin giiciinii
degerlendirmeye ¢alisiriz ve ayrica her iki taraf i¢cin de mevcut olmayan
diger bilgileri de degerlendirebiliriz. Baglica sorumluluklarimiz okuyucu-
larimiza ve genel olarak bilim topluluguna karsidir ve onlara en iyi nasil
hizmet edecegimize karar verirken, her bir makalenin iddialarini da dikkate
alian digerleriyle karsilastirmaliyiz.

Gozden gegirenler, belirli bir eylem plani onerebilirler, ancak belirli bir
makalenin diger gozden gegirenlerinin farkli teknik uzmanhga ve / veya
goriislere sahip olabilecegini ve editorlerin celigkili tavsiyelere dayanarak bir
karar vermeleri gerekebilecegini unutmamalidirlar. Bu nedenle en yararl
raporlar, editorlere bir kararin dayandirilmasi gereken bilgileri saglar. Yay1-
nin lehinde ve aleyhindeki argiimanlarin ortaya konmas: editorler igin bir
tavsiye niteligindedir karar editorler kurulu tarafindan verilir.

Cift kor akran incelemesi

Tiirkiye Diyabet ve Obezite Dergisi, ¢ift kor bir es inceleme segenegi sunar.
Ne hakemler ne de yazarlar birbirlerine agiklanmaz. Yazarlar makale gonde-
rimi sirasinda tercih edilen ve tercih edilmeyen hakemler 6nerebilirler.
Ancak, hakemlerin nihai se¢cimi editor (ler) tarafindan belirlenecektir.

Gozden gegirenlerden, makale degerlendirilirken, editoriin bilgisi olma-
dan yazarlara kendilerini tanitmamalarini rica ediyoruz. Bu miimkiin
degilse, yazarlardan, bir gozden gegiren yazara kimligini agikladiktan sonra
miimkiin olan en kisa siirede editorii bilgilendirmelerini isteriz.

Tiirk Diyab Obez / Turk ] Diab Obes


https://dergipark.org.tr/tr/pub/tudod
https://dergipark.org.tr/tr/pub/tudod
mailto:s_erdem67@hotmail.com

Cilt/Vol.6, No. 3, 2022

TUrkiye Diyabet ve Obezite Dergisi / Turkish Journal of Diabetes and Obesity

Akran degerlendirme siireci

Akran degerlendirme siireci, yayinlanan makalelerin kalitesinin saglanmasi
i¢in ana mekanizmadir. Bu amagla, gonderilen makaleler, yiiksek kaliteli
gonderilerin kabul edilmesini ve yayinlanmasini saglamak igin titizlikle
hakem tarafindan incelenir. Bir makaleyi kabul etme karar, yalnizca ¢alisma
iceriginin bilimsel gecerliligine ve orijinalligine dayanmaz; Inovasyon
diizeyi, yeni bilgilerin kapsami ve 6nemi, dikkate alinan diger makaleler ile
karsilagtirildiginda, Derginin genis bir konu yelpazesini temsil etme ihtiyaci
ve Dergi i¢in genel uygunluk gibi diger faktorler de dikkate alinir. Akran
degerlendirme siireci, asagidaki adimlardan bahsedildigi gibi takip edilir:

L. IIk basta, editdr (ler), her bir makaleyi yenilik, okuyucularimiz igin ilgi
ve hakem degerlendirmesinde rekabet etme sansi icin degerlendirerek
ilk filtre gorevi gortir. Yine de bu siireg, daha uzmanlagmus bir dergi icin
daha uygun olan makalelerin beyhude dongiilerini ortadan kaldirarak
yazarlar ve hakemler i¢in zaman tasarrufu saglar. Hakem degerlendirme-
sine baglamadan 6nce bu agamada yazarlardan degisiklikler / diizeltmeler
talep edilebilir.

2. Ikinci adimda, editorler genellikle konunun uzman olan iki hakem seger-
ler. Genellikle, istatistik veya belirli bir teknik igin bir uzman dahil ederiz.
Gozden gegirenler, editor (ler) e onerilerde bulunacaktir.

3. Yazarlar, profilindeki inceleme siireci boyunca makalenin ilerlemesini
izleyebilirler.

4. Gonderilen makaleler asagidaki kararlardan biri haline getirilecektir:
Gonderiyi Kabul Et: Gonderim revizyon yapilmadan kabul edilecek-
tir. Gerekli Revizyonlar: Kiiciik degisiklikler yapildiktan sonra gonderi
kabul edilecektir. Inceleme i¢in Yeniden Gonderme : Gonderinin yeni-
den tizerinde galigilmas: gerekir, ancak 6nemli degisikliklerle kabul edile-
bilir. Bununla birlikte, ikinci bir inceleme turu gerekecektir. Gonderimi
Reddet: Gonderi dergide yayimlanmayacaktir.

5. Yazar (lar) derginin makalelerini yanlslikla reddettigine inaniyorlarsa,
belki de hakemler bilimsel igerigini yanls anladiklar1 i¢in, yaz1 isleri
ofisine (derginin e-postasi) e-posta ile bir itiraz gonderilebilir. Ancak,
itirazlar gogu durumda etkisizdir ve caydirilir.

Hakem raporlarinin diizenlenmesi

Politika geregi, gozden gecirenlerin raporlarini gizlemiyoruz; Yazarlara
yonelik herhangi bir yorum, igerik hakkinda ne diistiniirsek diistinelim ileti-
lir. Nadir durumlarda, saldirgan dil veya diger konularla ilgili gizli bilgileri
ag1ga cikaran yorumlari kaldirmak igin bir raporu diizenleyebiliriz. Gozden
gecirenlerden gereksiz suglara neden olabilecek ifadelerden kaginmalarini
istiyoruz; tersine, gozden gegirenlerin bir makale hakkindaki goriislerini
acikea belirtmelerini siddetle tavsiye ederiz.

Zamanlama

Tiirkiye Diyabet ve Obezite Dergisi, hizli editoryal kararlara ve yayina bagli-
dir ve verimli bir editorliik siirecinin hem yazarlarimiza hem de bir biitiin
olarak bilim camiasina degerli bir hizmet olduguna inaniyoruz. Bu nedenle,
gozden gegirenlerden kararlagtirilan giin sayisi i¢inde derhal yanit verme-
lerini istiyoruz. Gozden gegirenler 6nceden beklenenden daha uzun bir
gecikme bekliyorlarsa, yazarlar1 bilgilendirebilmemiz ve gerektiginde alter-
natifler bulabilmemiz i¢in bize bildirmelerini rica ediyoruz. Hakem Oneri-
leri, alan editorlerinin goriisleri ve yayinin literatiire katkis1 dogrultusunda
Editdr karar mektubunu yazar. Incelenmemis tiim yazilar 10 giin iginde geri
gonderilir ve yazilarin karar mektuplar1 3-6 ay i¢inde gonderilir.

Etik Kurallar

Zonguldak Biilent Ecevit Universitesi, Obezite ve Diyabet Uygulama ve
Arastirma Merkezinin yayin organi olan Tiirkiye Diyabet ve Obezite Dergisi
/ Turkish Journal of Diabetes and Obesity ulusal ve uluslararasi tiim kurum
ve kisilere {icretsiz olarak ulasmay: hedefleyen hakemli bir dergidir.

Dergimize gonderilen bilimsel yazilarda, ICMJE (International Committee
of Medical Journal Editors) tavsiyeleri ile COPE (Committee on Publication
Ethics)’un Editor ve Yazarlar icin Uluslararas: Standartlari dikkate alinmak-
tadur.

Yazarlarimizin etik ihlalleri ile ilgili tiim iddia ve kesinlesmis siireg-
ler kendi sorumluluklarinda olup, kesinlesen etik ihlalleri durumunda
makale otomatik iptal edilir
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Hakemler i¢in Etik Kurallar

« Hakemler degerlendirdigi yazilarin gizliligine saygi gosterir ve makaleyi
tartismaz veya yazi hakkinda bagka herhangi bir kisiyle iletisim kurmaz.

o Olast bir ¢ikar ¢atigmasi oldugunda editorii konu hakkinda bilgilendirir.
« Onerileri igin nesnel ve yapici bir agiklama saglar.

« Makaleye iliskin kararlarinin konudan veya yazarlik bigiminden etkilen-
mesine izin vermez.

 Giiglii bir bilimsel gerek¢e olmadik¢a yazarin kendi makalelerini belirt-
mesini istemez.

 Yazarlar tarafindan yaymlanmadan 6nce kendi ¢alismalarinin higbirinde
incelenen makalenin herhangi bir boliimiinii veya bilgiyi ¢ogaltmaz.

» Hakem degerlendirmelerini sadece uzmanliklar: dahilinde ve makul bir
stire icinde kabul etmeyi kabul eder.

o Yazinin yayina ¢ikmasini geciktirecek ertelemeler yapmaz.
o Hakaret, diiymanca veya kiigiik dustirticii bir dil kullanmaz.

o Gonderilen makaleleri ve ilgili tim materyalleri inceledikten sonra imha
eder.

https://publicationethics.org/files/Ethical guidelines for peer revie-
wers 0.pdf
Yazarlar igin Etik Kurallar

Yazarlar ve yardimcr yazarlar International Committee of Medical Journal
Editors (ICMJE) tarafindan belirtilen yazar kriterlerine uygunluk saglanir;

a. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin elde
edilmesi, analizi veya yorumlanmasi

b. Calismanin hazirlanmas1 veya literatirtin igerik igin elestirel olarak
gozden gegirilmesi

c. Yayinlanacak versiyonun nihai onay1

d. Calismanin herhangi bir béliimiiniin dogrulugu veya biitiinliigii ile ilgili
sorularin uygun sekilde sorugturulup ¢6ziilmesini saglamada, ¢alismanin
tiim yonlerinden sorumlu olacak anlagma.

o Gonderilen makaleler yazar(lar)imn 6zgiin ¢aligmasi olmalidir ve eszamanl
olarak farkli yayincilara gonderilmemelidir

o Yazar(lar) aragtirma Onerisinde, icrasinda ya da aragtirma sonuglarini
raporlarken arastirma suistimali olarak tanimlanan uydurma, tahrifat ya
da intihalden sorumludur.

o Gonderilen makalelerde ¢ikar ¢atismasi varsa editore bilgi verilmelidir

» Gonderilen makalelerde 6n kontrol, degerlendirme siireci yada yayilan-
mis olan stiriimiinde yazar veya yardimei yazarlar tarafindan hata fark
edilirse bilgi vermek, diizeltmek yada geri ¢ekmek i¢in editéri bilgilen-
dirmelidir.

« Makale gonderildikten sonra yazar siralamalar1 ve yazar ekleme-gikart-
malar1 6nerilmemelidir

» Yazar(lar), etik kurul karar1 gerektiren arastirmalar igin etik kurul onay1
aldiginy; etik kurul adi, karar tarihi ve sayis1 aday makalenin ilk-son
sayfasinda ve yontem boliimiinde belirtmeli, etik kurul kararini gosteren
belgeyi makalenin bagvurusuyla birlikte sisteme ytiklemelidir.

o Yazarlar olgu sunumlarinda olur/onam formunun alindigina iligkin
bilgiye makalede yer vermelidir.

« Kullanilan fikir ve sanat eserleri i¢in telif haklar1 diizenlemelerine riayet
edilmesi gerekmektedir.

o Makale sonunda; Aragtirmacilarin Katki Orani beyani, varsa Destek ve
Tesekkiir Beyani, Catigma Beyani verilmelidir.

http://www.icmje.org/icmje-recommendations.pdf
https://www.ease.org.uk/wp-content/uploads/2018/11/d0i.10.20316.
ESE .2018.44.el.tr .pdf
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VIII

Editorler I¢in Etik

Okuyucular, aragtirmay1 veya diger bilimsel ¢aligmalar: kimin finanse
ettigi ve fon verenlerin aragtirmada ve yaymlanmasinda herhangi bir
rolii olup olmadii ve eger Gyleyse bunun ne oldugu konusunda bilgi-
lendirilmelidir.

Editorlerin yayin igin bir makaleyi kabul etme veya reddetme karar-
lar1, makalenin 6nemi, 6zgtinliigii ve netligi ile calismanin gegerliligi
ve derginin gorev alanina uygunluguna dayanmalidur.
Editorler, gonderimle ilgili ciddi sorunlar tespit edilmedikge, gonde-
rimleri kabul etme kararlarini tersine ¢evirmemelidir.

Yeni editorler, bir 6nceki editor tarafindan yapilan bagvurular: yayin-
lama kararlarini ciddi sorunlar tespit edilmedik¢e bozmamalidir.

Hakem degerlendirmesi siireglerinin bir agiklamasi yayinlanmali ve
editorler agiklanan siireglerden 6nemli sapmalari ortaya ¢ikarir.

Yazarlarin editoryal kararlara itiraz edebilmeleri igin beyan edilmis
bir mekanizmaya sahiptir.

Editorler, kendilerinden beklenen her sey hakkinda yazarlara rehber-
lik etmelidir. Bu rehberlik diizenli olarak giincellenmeli ve bu koda
atifta bulunmali veya bu koda baglanti vermelidir.

Editorler International Committee of Medical Journal Editors
(ICMJE) 6nerdigi yazarlik kriterlerini belirtmelidir.

Editorler, hakemlere, kendilerinden beklenen her sey hakkinda
rehberlik saglamalidir. gonderilen materyalin giivenle ele alinmas:
ihtiyaci. Bu rehber diizenli olarak giincellenmelidir ve bu koda
bagvurmali veya bu kodu baglamalidir.

Editorler, kabul etmeden 6nce gozden gegirenlerin rekabet edebile-
cek potansiyel ¢ikarlar ifsa etmelerini istemelidir bir sunumu goézden
gegirin.

Editorler, hakemlerin kimliklerinin korunmasini saglayacak sistem-
lere sahip olmalidir yazarlara ve hakemlere bildirilen agik bir inceleme
sistemi kullanir.

Editorler, yeni yaymn kurulu tiyelerine kendilerinden beklenen her
sey hakkinda kilavuzlar sunmali ve mevcut tiyeleri yeni politikalar ve
gelismeler hakkinda giincel tutmahidir.

Editorler, derginin kalitesine ve uygunluguna gore ve dergi sahibinin
/ yaymcinin miidahalesi olmadan hangi makalelerin yayinlanacagina
karar vermelidir.

Editorlerin derginin sahibi ve / veya yaymcr ile iligkilerini belirleyen
yazili bir sozlesmesi olmalidir. Bu sézlesmenin sartlar1 Dergi Editor-
leri igin COPE Davrams Kurallar: ile uyumlu olmalidir.

Editorler dergilerindeki hakem degerlendirmelerinin adil, tarafsiz ve
zamaninda yapilmasini saglamak i¢in ¢aba gostermelidir.

Editorler, dergilerine gonderilen materyallerin incelenirken gizli
kalmasini saglayacak sistemlere sahip olmalidir.

Editorler, dergilerdeki boliimlerin farkli amag ve standartlara sahip
olacagini kabul ederek, yayinladiklar1 materyalin kalitesini saglamak
i¢in tiim makul adimlar1 atmalidir.

https://publicationethics.org/files/ Code%200f%20Conduct.pdf
Yazarlar ve Yardimai Yazarlarin Tanimlar:

Yazarligin ICMJE’deki dort kriterine uyar:

1. Eserin tasarimina veya tasarimina 6nemli katkilar saglayan verilerin

elde edilmesi, analizi veya yorumlanmas:

2. GCaligmanin hazirlanmasi veya literatiiriin igerik icin elestirel olarak

gozden gegirilmesi

3. Yaymlanacak versiyonun nihai onay1

4. Caliymanin herhangi bir boliimiiniin dogrulugu veya biitiinliigii ile
ilgili sorularm uygun sekilde sorusturulup ¢6ziilmesini saglamada,
¢alismanin tiim yonlerinden sorumlu olacak anlagma.

o Bir yazar, yaptig1 ¢alismanin boliimlerinden sorumlu olmanin yani
sira, ¢aliymanin diger belirli bélimlerinden hangi ortak yazarlarin
sorumlu oldugunu belirleyebilmelidir. Ayrica yazarlar, ortak yazarla-
rinin katkilarmin bitiinliigiine giivenmelidir.

 Yazar olarak atananlarin tiimii yazarhik i¢in dort kriteri de karsilamal
ve dort kriteri kargilayanlar yazar olarak tanimlanmalidir.

 Yazar olarak adlandirilan tiim insanlarin dort kriteri de karsiladigini
belirlemek, ¢alisjmanin génderildigi derginin degil yazarlarin kolektif
sorumlulugudur; yazarlik i¢in kimlerin hak kazanabilecegini veya hak
kazanamayacagini belirlemek veya yazar ¢atismalar: i¢in hakemlik
yapmak derginin editorlerinin rolii degildir.

« Kimin yazarlik hakki kazanacagi konusunda anlasmaya varilamazsa,
dergi editorii degil, galismanin yapildigi kurum (lar) dan arastirilmasi
istenmelidir.

o Yazarlarin satirda listelenme sirasini belirlemek i¢in kullanilan kriter-
ler degisebilir ve editorler tarafindan degil, yazar grubu tarafindan
toplu olarak kararlagtirilmalidir.

 Yazarlar makalenin gonderilmesi veya yayinlanmasindan sonra yaza-
rin kaldirilmasini veya eklenmesini talep ederse, dergi editorleri,
listelenen tiim yazarlardan ve kaldirilacak veya eklenecek yazardan
istenen degisiklik igin bir agiklama ve imzalanmis bir s6zlesme beyani
aramalidir.

« 1lgili yazar, makalenin teslimi, akran degerlendirmesi ve yayn siire-
cinde dergi ile iletisim i¢in birincil sorumlulugu tistlenen kisidir.

o Ilgili yazar genellikle derginin tiim idari gereksinimlerinin, yazarlik
detaylar, etik komite onayz, klinik arastirma kayit belgeleri ilgili yazar
sorumlulugundadir.

o llgili yazar, editoryal sorgular1 zamaninda yanitlamak i¢in génderim
ve hakem inceleme siireci boyunca hazir bulunmalidir ve yayindan
sonra ¢alismanin elestirilerine cevap vermek ve dergiden herhangi bir
veri talebiyle isbirligi yapmak i¢in hazir bulundurulmahdir.

o Cok yazarh bitytk bir grup ¢alismayn yiiriittigtinde, grup ideal olarak
caligma baslamadan 6nce kimin yazar olacagina karar vermeli ve
makaleyi yayina gondermeden 6nce kimin yazar oldugunu dogrula-
malidir.

Yardima Yazarlik igin

o Yukaridaki yazarlik kriterlerinin 4’tinden daha azin1 karsilayan kati-
limcilar yazar olarak listelenmemeli, ancak onaylanmalidir

o Tek basina (baska katkilar olmadan) yazarlik i¢in katkida bulunan bir
kisiyi hak etmeyen faaliyetlere 6rnek olarak finansman saglanmas; bir
arastirma grubunun genel denetimi veya genel idari destek; ve yazma

yardimy, teknik diizenleme, dil diizenleme ve diizeltme.

 Katkilar1 yazarligi hakli gostermeyenler, bireysel olarak veya tek bir
baslik altinda bir grup olarak kabul edilebilir (6rnegin, “Klinik Aras-
tirmacilar” veya “Katilime1 Aragtirmacilar”), ve katkilar1 belirtilme-
lidir (6rnegin, “bilimsel danisman olarak hizmet edilir”, “calisma
Onerisini elegtirel olarak gozden gegirir,” “toplanan veriler”, “calisma
hastalar1 i¢in saglanir ve bakim yapilir”, “makalenin yazili veya teknik

diizenlemesine katilir).
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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

Turkish Journal of Diabetes and Obesity (Turk J Diab Obes) is a scientific
publication of Zonguldak Bulent Ecevit University Obesity and Diabetes
Research and Application Center. This is a refereed journal, which aims
at achieving free knowledge to the national and international organiza-
tions and individuals related to related to obesity and diabetes mellitus in
published and electronic forms. This journal is published three annually
in April, August and December. The publication language of the journal is
Turkish and English.

The aim of the journal is to announce quality researches in obesity and
diabetes mellitus and respective subjects to the national and international
scientific environment, sharing and creating a continuous training platform
to contribute to the provision of scientific and social communication in
Turkey and abroad.

In pursuit of these objectives in the journal original research, case reports,
reviews, letters to the editor, biography, writings and conference proceed-
ings brought to articles format are published. The papers presented at
the symposium, congress, electronic media or preliminary studies can be
published provided that this is stated.

The manuscripts will be reviewed for possible publication with the under-
standing that they are being submitted to one journal at a time and have not
been published, simultaneously submitted or already accepted for publica-
tion elsewhere.

Editor and assistant editors review all submitted manuscripts initially. Then
the manuscript is sent to the scientific advisory board member for evalua-
tion. All the articles submitted to the journal for publication are referred to
peer review. Corrections can be made in appropriate cases. Authors may
answer some questions and may be asked to revise their article. Articles
decided to be published in the journal would be taken in the process of page
arrangement. At this stage, all the articles are checked for the accuracy of
the information they give. Articles brought to the control of the authors are
completed and submitted for approval prior to publication.

SCIENTIFIC RESPONSIBILITY

All manuscripts’ scientific responsibility belongs to the authors. Authors
specified in the article must be at a certain rate of contribution. The order of
authorship should be a joint decision. Authors must indicate in the form of
a signed transfer copyright of the author rankings. All of the author’s name
should be placed in the paper section at the bottom of the title. Contribu-
tions that need acknowledging but do not justify authorship can be listed in
the section ‘Acknowledgements’.

ETHICAL RESPONSIBILITY

« For any liability arising from non-compliance with the Code of Ethics
belong(s) author(s).

The “human” element in all studies involving compliance with the Prin-
ciples of the Declaration of Helsinki of the World Medical Association
(http://www.wma.net/en/30 publications / 10policies / b3 / index.html)
principle is accepted. Therefore, all articles submitted for publication
must be stated that compliance with the ethical standards of the above
committee. In these studies, the author of the article had been made in
accordance with the above principles in the MATERIALS AND METH-
ODS section of the study, approval from the ethics committee and the
individuals involved in the work / of the parents’ “Informed Consent”
and acknowledgment is required. Any necessary approval from local and
international ethics documents must also be sent along with the article.

« For experimental studies related “Animals” elements, author of the article
are required to report in MATERIALS AND METHODS section that they
received approval from the ethics committee in the institution where the
study was conducted, in order to protect animal rights in accordance with
the principles of the Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html).

o Certificates for the studies requiringthe ethic committee approval must be
submitted to the board of the journal with the article.
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o If there are quoted article which were previously published, tables,
images, etc in the articleauthors must obtain written permission from the
copyright holder and also this must be mentioned in the article.

« If directly or indirectly trade links or financial support institution for the
study; at the source page, used commercial products, pharmaceuticals,
pharmaceutical companies etc. If there isno trade or be obliged the asso-
ciation that kind of a relationship, it must be mentioned in the article.

« Editors and the publisher do not accept responsibility for the purpose of
advertising commercial product specifications and descriptions published
in the journal.

Confidentiality and Privacy of the Patients and the Study Participants:

 Especially patient’s name, the shortening of the name, patient protocol
number and registration number should not be used.

« Unless patient consent and / or there is specific evidence regarding eyes,
eyes in the photo will be masked in order the patient not to be recognized.

o If descriptive information is absolutely necessary for scientific purposes
and the patient (or parent or guardian) in writing ‘Informed Consent’
give permission, cannot be published. ‘Informed Consent’ must be stated
in the article is taken.

RELATIONS WITH EDITORS, AUTHORS AND REFEREES

Manuscripts submitted to the journal, must be prepared according to jour-
nal writing rules and brought to ready to complete the page edition. Exten-
sion board has the authority to ask the author revise the article and has also
the authority to return writings which do not obey the spelling rules. An
article containing answers to the referees should be added by the author with
the desired corrections.

Editors and language editors are fully authorized in amendments and
corrections for writing, language, spelling, spelling correction of compliance
with the rules and control of references in other related topics.

Excerpts have been published previously in the article text, tables, and there
are photographs, the author of the article is responsible for publication and
has the right to obtain written permission from the author and must also be
noted in this article.

Articles submitted to the journal will be sent to the referee by the editorial
board according to blinding consultation system (peer-review) by removing
author names from the text. Also, the authors do not be provided informa-
tion about the referees. Editor does not share any information regarding
articles (article receipt, review the contents of the review process, criticism
of the referees or final results) with anyone except from the authors and
referees. The referees and editorial board members cannot discuss articles
publicly. The authors of the article are about to be released within six weeks.

After reviewing the article, referees send evaluation to editor. Referee’s eval-
uation cannot be printed or disclosed without author and editor’s permis-
sion. Attention is paid to the anonymity of the referees. In some cases, the
decision of the editor’s interpretation of the relevant article is informed to
other referees to review the referee sent the same article for clarifying the
process.

TYPES OF SCIENTIFIC PAPERS

Original Article: Clinical, laboratory, epidemiological and all kinds of
experimental studies are submitted. Original articles should consist of the
following sections; Abstract (Turkish And English), Introduction, Materials
and Methods, Results, Discussion, Conclusions, Acknowledgments, Refer-
ences.

Review: Assemblies consisting of current topics in obesity and diabe-
tes mellitus, or can be written directly by invited authors. Review articles
should consist of the following sections; Abstract (Turkish and English),
Text, References.

Case Report: Very rare cases in the field of obesity and diabetes mellitus
science, innovation and showing differences in diagnosis and treatment,
completed treatment and follow-upare given. A case report should consist
of the following sections;

Abstract (Turkish and English), Introduction, Case, Discussion, References.
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WRITING RULES

Articles should be written in double-spaced, 12-point and aligned right-left,
“Times New Roman” or “Arial ‘ as font. 2.5 cm space should be left in the
margins and page numbers should be placed in the lower right corner of
each page. Number should not be written on the cover page. Articles should
be appropriate to “International Committee of Medical Journal Editors,”
defined by: Uniform Standards Required for Manuscripts Submitted to
Biomedical Journals (from http://www.icmje.org). The original research
papers and review articles should not exceed 15 pages with double-spaced,
and case reports up to 5 pages (extract resources, excluding tables and
figures). Writings should be sent in “doc” or “docx” format. Authors must
indicate the changes made on the file they edited in a different color. The
article should contain the following sections:

TITLE PAGE

Title of the paper (Turkish-English), authors’ names, institutions they work,
correspondence author’s name, full address, telephone and fax numbers,
e-mail address should also include a short title not exceeding 40 characters.
If the article was presented at a scientific meeting name, date and place spec-
ified to be written.

ABSTRACT AND KEYWORDS

Each article should have abstracts both in Turkish and in English. The
abstract should not exceed 250 words, should be capable of reflecting the
article, it should give significant results and author’s interpretation should
be made very short. Undisclosed abbreviations should not be used in the
abstract, the references should not be shown.

Original research articles should have Turkish and English abstracts segment
and configured as follows:

Objective, materials and methods, results, conclusion(s).

In a case report; objective case (s), result(s) must be configured containing
partitions that essence.

Turkish and English keywords should be compatible with “Index Medi-
cus: Medical Subject Headings” (http://www.nlm.nih.gov/mesh/mbrowser.
html) and should be at least three to ten. The key words should be consid-
ered as the most important element in accessingto documents.

INTRODUCTION

This section should answer the question why the research performed and it
should be considered as the historical literature on the subject.

MATERIALS AND METHODS

Means must be defined and applied methods used in the study should be
discussed in detail. Abbreviations in the text, tables, images and figures
should be disclosed in its first occurrence. If a brand name is cited in the
manufacturer’s name and address (city, country) should be given.

RESULTS

The findings should be presented in a clear and concise manner. For this
purpose, tables, graphs and photos could be used.

DISCUSSION

Without repetition of introduction, the importance of the findings should
be noted.

ACKNOWLEDGEMENTS

Before the end of the article and references, contributing to the preparation
of research or article appreciation can be written. In this section, personal,
technical and acknowledgments will be included for some reasons such as
aid supplies.

REFERENCES

References should be numbered consecutively in an order.The article number
should be mentioned in parentheses at the end of the sentence within the
text.The reference list should be based on numbers that appear paranthetical
documentation Reference list must be on a separate page. Do not use “etal” in
the references. List all the authors of the reference. While sources in the text,
number of authors, all authors should be written in less than two or more

than two first author’s name is written “et al.” abbreviations should be used.
Authors are responsible for the accuracy of the references. Reference inform
must comply the updated form of “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (http://www.icmje.org) (February 2006).
The names of journals abbreviated in the form according to Index Medi-
cus is given. To see the names or abbreviations of journal list see. http://
www.nlm.nih.gov/tsd/serials/lji.html journals indexed in Index Medicus.
No abbreviations are made if the journal names are not in the index. Only
published or to be published “in press” articles, in references.

EXAMPLES FOR THE WRITING OF REFERENCES

Journals:

Author names, article title, journal name (shortened according to the
“Indexmedicus” list) year, volume number, first and last page number.

Giugliano D, Ceriollo A, Paolisso G. Oxidative stress and diabetic vascular
complications. Diabetes Care. 1996;19:257-267.

On-Line Articles:

El-Hage J. Peroxisome proliferator-activated receptor (PPAR) agonists:
preclinical and clinical cardiac safety considerations. Rockville, MD: Center
for Drug Evaluation and Research, 2006. (Accessed May 18, 2007, at http://
www.fda.gov/cder/present/DIA2006/El-Hage_CardiacSafety.ppt.)

Books:

Authors’ name of the parts, the book’s name, the numberof the edition,
place of publication, publisher, year.

Larsen PR, Kronenberg HM, Melmed S, Polonsky KS. Williams Textbook of
Endocrinology, 10th Edition, Philadelphia, Elsevier Science, 2003.

Book section:

Related section, the author name (s), section names, editor (s), book title,
place of publication, publisher, year, first and last page number.

Klein S, Romijn JA. Obesity. In: Larsen PR, Kronenberg HM, Melmed §,
Polonsky KS. Williams Textbook of Endocrinology, 10th Edition, Philadel-
phia, Elsevier Science, 2003, p.1642-1706.

TABLES

Tables should come after the references in the main text, each table should
be typed double-spaced and will be on a separate page. According to the
order mentioned in the article should be numbered with Roman numerals
and short extracts should carry a title. It should be noted also within the
text. Table header should be on the table; included descriptions and abbre-
viations should be below the table. Tables should have a self-explanatory
nature rather than repeating the information in the text. References of the
information or statements that are published recently should be indicated in
a footnote attached to the corresponding table below.

ABBREVIATIONS

Word’sabbreviation is given in parenthesis where it first time passes and
used the same abbreviation allthrough the text.

PHOTO AND FIGURES, SUBTITLES

Images, shapes, electronic photographs, radiographs, CT scans, and scanned
images in .jpeg or .tiff format, 500 x 400 pixel size and 300 dpi resolution
should be recorded and submitted online. In histological sections enlarge-
ment of the photo and staining technique should be stated. The figures
should be numbered according to their sequence in the text. It should also
be noted in the text areas. The pictures and illustrations’ subtitles should
be given on a separate sheet at the end of the article. Pictures and captions
should be short and should be in descriptive manner, the text must not have
repetition. Pictures or numbers used in the figures, the meaning of symbols
and letters should be stated clearly. Writing text on the drawing should be
avoided unless it is necessary.

APPLICATION AND COPYRIGHT TRANSFER PAGE

Entries are accepted only online via the journal’s article assessment system
(https://dergipark.org.tr/en/pub/tudod/page/4183). Along with the text,
including the right to broadcast all of the authors of the signed approval
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of the transfer form must be submitted. Manuscriptis read by all authors,
approved and should be expressed as the product of an original work and
must have the signature next to the author’s name. Any author should be
noted that there is no conflict of interest with the institution or organi-
zation and the International College of Medical Journal Editors form for
the Disclosure of Conflict of which is prepared in accordance with Interest
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Editorden

Degerli Okuyucular,

Zonguldak Biilent Ecevit Universitesinin 30.yilinda, Obezite ve Diyabet Uygulama ve Arastirma Merkezimiz tarafindan yayinlanan
“Tiirkiye Diyabet ve Obezite Dergisi”2022 Aralik sayisini sizlerin ilgisine sunmaktayiz.

Obezite ve Diyabet Uygulama ve Arastirma Merkezi, Avrupa Obezite Arastirmalari Dernegi (European Association for the Study
of Obesity, EASO) tarafindan ti¢ yillik (1 Temmuz 2022 - 30 Temmuz 2025) yeniden akreditasyonu aldi. Avrupa standartlarinda
obezite yonetimi yapan bir Merkez niteligine kavusturan yonetimimize, akademik ve idari personellerimize siikranlarimi sunarim.
Merkezimiz onlisans, lisans, yiiksek lisans, doktora, tip egitimi, tipta uzmanlik egitimi, ulusal ve uluslararasi aragtirmalar ile alaninda
saglik hizmetlerini standartlar tizerinde akademik ve idari ¢alisanlariyla siirdiirmektedir. Bu siiregte alt1 yildir kesintisiz ve kaliteli
stirdiiriilebillir bir akademik yayincilik yapmaktadir. Bilimsel ¢aligmalarin bilim diinyasina ulagmasini yayimladigimiz Tiirkiye Diyabet
ve Obezite Dergisi platformuyla hem elektronik hem de fiziki baski ile saglamaktayz.

Dergimiz, TUBITAK ULAKBIM TR Dizinde dizinlenmeyi siiriidiiriirken 2022 yili itibariyle Tiirkiye Atif Dizini tarafindan da
dizinlenmeye basladi. Uluslararas: dizinlerde kisa siirede ve hizli yol almak i¢in ozellikle yazarlar, arastirmacilar ve bilim insanlari
tarafindan dergimizdeki yayinlara yaptiklar: atiflar1 arttirmalarini bekliyoruz. Dergimizin bu sayisinda obezite ve diabetes mellitus
alanlarinda giincel literatiire katki saglayacak aragtirma makaleleri, derleme, olgu sunumu ve toplanti 6zetlerini bulacaksiniz:

o Gida bagimliliginin obezitesi olan ve olmayanlarda siklig1

o Bariatrik cerrahi sonrasi yiirime uzunlugu

o Obezitede intragastrik balonu takiben vitamin, besin eksiklikleri ve polinéropati

o Bariatrik cerrahi hastalarinin 6grenme gereksinimleri

o Obeziteli erkeklerde D vitamini, viicut kompozisyonu ve lipid profili arasindaki iligki

o Diyabetik retinopatili hastalarda saglikla iliskili yasam kalitesini etkileyen faktorlerin degerlendirilmesi.

« Diyabet egitiminin 6zbakim, bilgi, motivasyon ve davranis becerilerine (IMB modeli) etkisi

o Tip 1 diyabetiklerde uzun dénem glisemik kontrol ve kismi remisyon

o Tip 1 diyabetli qocuklarda kardiyak fonksiyonlar ile karotis intima media kalinlig1

o Obezite bulunmayan gebelerde HbAlc ve HOMA-IR degerlerinin ilk trimesterde gestasyonel diabetes mellitusu 6ngérme analizi

« Diyabetik ayaktan korunmada Podoloji poliklinigi 6rnegi

o Diyabetik nefropati ve microRNA'lar

o VI Zonguldak Endokrin Giinleri Ulusal Endokrin Hastaliklara Multidisipliner Giincel Yaklagim Kongresi Sunum Ozetleri
Dergimizin yayinlanmasinda; desteklerini esirgemeyen Rektoriimiiz Prof.Dr.Ismail Hakki OZOLCERe, yazarlara, yazilar titizlikle

degerlendiren hakemlerimize, Danigma Kurulumuza, Tiirkge ve 1ngilizce Dil Redaksiyon Kurulumuza, Alan Editorlerine, Biyoistatistik
Editorlerimize, Yayin Kurulumuza ve yayinevimize tesekkiir ederim.

Prof. Dr. Taner Bayraktaroglu
Bas Editor
Aralik 2022
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Editorial

Dear Readers,

On the 30th anniversary of Zonguldak Biilent Ecevit University, we present the December 2022 issue of the "Turkish Journal of Diabetes
and Obesity" published by our Obesity and Diabetes Practice and Research Center to your attention.

The Center for Obesity and Diabetes Practice and Research has received a three-year re-accreditation (July 1, 2022 - July 30, 2025)
by the European Association for the Study of Obesity (EASO). I would like to express my gratitude to our University management,
academic and administrative staff, who have made it a Center that carries out obesity management at European standards. Our center
provides associate degree, undergraduate, graduate, doctorate, medical education, specialty education in medicine, national and
international research and health services above standards by its academic and administrative staff. In this process, it has been making
an uninterrupted and high quality sustainable academic publishing for six years. We ensure that scientific studies reach the scientific
world through both electronic and physical printing with the Turkish Journal of Diabetes and Obesity platform.

While our journal continues to be indexed in the TUBITAK ULAKBIM TR Index, it started to be indexed by the Turkish Citation Index
during 2022. We expect authors, researchers and scientists to increase their citations to the publications in our journal in order to make
a rapid progress in international indexes. In this issue of our journal, you will find research articles, reviews, case reports and meeting
summaries that will contribute to the current literature in the fields of obesity and diabetes mellitus:

o Frequency of food addiction in patients with and without obesity

o Walking length after bariatric surgery

o Vitamin, nutrient deficiencies and polyneuropathy following intragastric balloon in obesity

o Learning needs of bariatric surgery patients

o The relationship between vitamin D, body composition and lipid profile in obese men

o Evaluation of factors affecting health-related quality of life in patients with diabetic retinopathy.

o The effect of diabetes education on self-care, knowledge, motivation and behavioral skills (IMB model)

o Long-term glycemic control and partial remission in type 1 diabetics

o Cardiac functions and carotid intima media thickness in children with type 1 diabetes

o  Predictive analysis of HbAlc and HOMA-IR values in first trimester gestational diabetes mellitus in non-obese pregnant women

« Example of Podology outpatient clinic in diabetic foot prevention

o Diabetic nephropathy and microRNAs

o VI Zonguldak Endocrine Days National Congress of Multidisciplinary Current Approach to Endocrine Diseases Presentation

Abstracts

In the publication of our journal; I would like to thank to our Rector Prof. Dr. ismail Hakki OZOLCER for his support, to the authors,
to our reviewers for carefully evaluating the articles, to our Advisory Board, to ourTurkish and English Language Editorial Board, to our
Editors and Deputy editors, to technical staffs, to our Biostatistics Editors, to our Editorial Board and our publishing house.

Taner Bayraktaroglu, Prof., MD
Editor in Chief
December 2022
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The Comparison of Food Addiction Rates and Characteristics
Between Obese and Non-Obese Individuals: A Cross-Sectional Study

Hacer Hicran MUTLU @ 4, Hasan Hiiseyin MUTLU ©
Istanbul Medeniyet University, Faculty of Medicine, Department of Family Medicine, Istanbul, Turkey
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ABSTRACT

Aim: Even though obesity and food addiction have been linked, only a small number of obese individuals fulfill the diagnostic criteria
for food addiction, on the other hand some normal and underweight people also meet these criteria.

To investigate the difference between the prevalence of food addiction between obese and non-obese persons using Yale Food Addiction
Scale.

Material and Methods: A demographic information form and Yale Food Addiction Scale was applied to obese and non-obese individiuals
admitted to family medicine and obesity outpatient clinic. Significant differences of normally distributed data were assessed using a
t-test, and significant differences of not normally distributed data were analyzed using the Mann-Whitney U test. Categorical data
were expressed as percentages. The associations between food addiction and age, BMI, gender, and smoking status and the associations
between gender, smoking, food addiction, and obesity were determined by using the established a binary logistic regression models. P<
0.05 was considered statistically significant.

Results: Food addiction was more prevalent among obese participants and they were more addicted to carbohydrate-rich food, on the
other hand non-obese participants were more addicted to chocolate. Tmportant activities given up’ and 'withdrawal' symptoms were
more common among obese participants, which can be a determinant item of food addiction for obese participants.

Conclusion: Individuals with obesity should be screened in terms of food addiction, and psychosocial support should be given to them.
Restricting foods particularly rich in carbohydrates in obese people may contribute to reduce food addiction.

Keywords: Food addiction, Obesity, Behavior control, Substance-related disorders

Obez ve Obez Olmayan Bireylerin Yeme Bagimliligi Oranlarinin
ve Ozelliklerinin Karsilastirilmasi

0z
Amag: Obezite ve yeme bagimlilig1 arasinda iliski oldugu bilinmesine ragmen, sadece az sayida obez birey yeme bagimlilig1 igin tani
kriterlerini karsilarken, diger yandan bazi normal ve diisiik kilolu insanlar da bu kriterleri karsilamaktadir.
Yale Yeme Bagimlilig1 Olgegi kullanilarak obez ve obez olmayan kisilerin yeme bagimlilig1 oranlarini kargilagtirmak amaglanmugtir.
Gereg ve Yontemler: Aile hekimligi ve obezite poliklinigine bagvuran obez ve obez olmayan bireylere demografik bilgi formu ve Yale
Yeme Bagimliligi Olgegi uygulandi. Normal dagilim gosteren verilerin t-testi kullanilarak , normal dagilmayan veriler ise Mann-Whitney
U testi kullanilarak analiz edildi. Kategorik veriler yiizde olarak ifade edildi. Yeme bagimliligs ile yas, BKI, cinsiyet ve sigara igme durumu

arasindaki iligkiler ve cinsiyet, sigara igme, yeme bagimlilig1 ve obezite arasindaki iligkiler, kurulan ikili lojistik regresyon modelleri
kullanilarak belirlendi. P<0,05 istatistiksel olarak anlamli kabul edildi.
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Bulgular: Obez katilimcilar arasinda yeme bagimlilig1 daha yaygindi ve karbonhidrattan zengin gidalara daha fazla bagimliydilar, obez
olmayan katilimcilar ise ¢ikolataya daha fazla bagimliydi. 'Onemli aktivitelerden vazgecme' ve 'cekilme’ semptomlar1 obez katilimcilar
arasinda daha yaygindi. Bu semptomlar obez katilimcilar i¢in yeme bagimliliginin belirleyici bir 6gesi olabilir.

Sonug: Obezitesi olan bireyler yeme bagimlilig1 agisindan taranmali ve onlara psikososyal destek verilmelidir. Obez kisilerde 6zellikle
karbonhidrat bakimindan zengin gidalarin kisitlanmasi, gida bagimliliginin azaltilmasina katkida bulunabilir.

Anahtar Sozciikler: Yeme bagimliligi, Obezite, Davranis kontrolii, Madde baglantili bozukluklar

INTRODUCTION

“Food addiction” is a behavioral addiction type character-
ized by a compulsive expenditure of palatable foods above
metabolism’s energy requirements. Another definition of
food addiction is physical and/or psychological dependence
on high sugar, high fat, and highly palatable foods (1). Food
addiction is based on the hypothesis that certain foods like
wheat, corn, potatoes, chocolate, coffee, milk, and eggs may
have addictive potential, which Randolph introduced in
1956. Although it is not named, the addictive potential of
chocolate was noticed long ago, as early as the 1890s.

‘Food addiction’ is a concept of interest recently, and there is
an increasing amount of research conducted on food addic-
tion in the literature as it is considered a predisposing factor
to obesity. The easy access to highly palatable food (high in
fat, salt, and/or sugar) has contributed to the rise in the food
addiction rate and obesity epidemic (1-5). Although the
pathophysiological mechanisms underlying food addiction
have not been revealed precisely, genetic factors are suggest-
ed to be effective (1).

The American Psychiatric Association (APA) formally rec-
ognized the existence of behavioral addictions in its chapter
on Substance-Related and Addictive Disorders in the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-5)
for the first time, on account of the genetic and neurophys-
iological similarities of these concepts. Although the only
behavioral disorder accepted as an addiction was gambling
disorder in DSM-5, the other behavioral addictions, includ-
ing food addiction, are expected to be recognized as addic-
tive disorders shortly (1,2).

The Yale Food Addiction Scale (YFAS) is well-designed
since it provides a direct comparison to the criteria used to
categorize substance addiction in the DSM-IV (APA, 1994),
with the term “food(s)” replacing the term “substance” in
the scale’s items (2). The YFAS is a valid and reliable scale
in many studies (6).

Studies using imaging techniques have shown that dopa-
minergic (rewarding) circuitry works more towards palata-
ble foods in obese individuals than in non-obese individuals.
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An inverse relationship was determined between Body
Mass Index (BMI) and dopamine and dopamine receptors
in obese individuals, and this may be evidence that food
addiction is one of the underlying factors of obesity (1,7).
Even though obesity and food addiction have been linked,
only a small number of obese individuals fulfill the diagnos-
tic criteria for food addiction, on the other hand some nor-
mal and underweight people also meet these criteria (8,9).
In light of this information, we aimed to investigate the rate
and the characteristics of food addiction between obese and
non-obese individuals.

MATERIALS and METHODS
Participants and Study Design

The present cross-sectional study was conducted between
15.05.2019-15.09.2019 in a tertiary training and research
hospital in Istanbul. The patients admitted to the obesity
outpatient clinic with BMI>30 kg/m?* and the persons admit-
ted to the family medicine outpatient clinic with BMI<30
kg/m? consecutively, those volunteering to participate in the
study and given written consent were included in the study.

At 80% statistical power and p<0.05 significance level, the
smallest sample size required to determine the d=0.50 effect
size according to the t-test for independent groups was cal-
culated as 184 (92 for the ger group).The institutional ethi-
cal committee approval number is 2019/0122, obtained on
27.03.2019.

Instruments

Demographic Information Form: It was developed by
the researchers within the scope of the research to collect
some demographic information aboutthe participants. Age,
gender, and smoking habit were asked face-to-face in the
demographic information form.

Anthropometric Measurements: The height of each patient
was measured with a stadiometer (SECA) without shoes.
The weight of each patient was measured with a bio-imped-
ance analysis device (TANITA MC 780-MA, Tokyo, Japan),
and Body Mass Index (BMI) was calculated with the Quete-
let index (kg/m?).



The Comparison of Obese and Non-Obese Individuals in Terms of Food Addiction

The Yale Food Addiction Scale (YFAS): The scale was
developed by Gearhardt et al. to assess food addiction by
modifying the Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) criteria for substance dependence
(10). The validity and the reliability of the scale in Turk-
ish were performed by Bayraktar et al. in 2012 (11). It con-
sists of 26 questions, and the most craved foods are asked
in the questionnaire. The seven symptoms evaluated in
the scale were substance taken in larger amounts and for a
longer period than intended, persistent desire or repeated
unsuccessful attempts to quit, much time/activity to obtain
/userecovery, important social, occupational, or recreation-
al activities given up and reduced, use continues despite
knowledge of adverse consequences, tolerance, characteris-
tic withdrawal symptoms and use causes clinically signifi-
cant impairment or distress. Meeting the criteria for three
or more symptoms was identified as food addiction.

Statistical Analysis

Data analyses were performed with the statistical software
SPSS for IBM, version 25.0 (SPSS, Inc., Chicago, IL). Nor-
mally distributed data were shown as mean +SD, and the
data that were not normally distributed were presented as
median, minimum and maximum values. Significant dif-
ferences between normally distributed data were assessed
using a t-test, and significant differences of not normally
distributed data were analyzed using the Mann-Whitney
U test. Categorical data were expressed as percentages. To

determine the associations between food addiction and
age, BMI, gender, and smoking status and the associations
between gender, smoking, food addiction, and obesity, bina-
ry logistic regression models were established. Unadjusted
and adjusted odds ratio (OR) and confidence intervals were
given. P<0.05 was considered statistically significant.

RESULTS

In the Turkish validity and reliability study by Bayraktar et
al. the Cronbach alpha coefficient was found to be 0.93 (11).
In our study, the Cronbach alpha coefficient was 0.85.

The mean age of the total sample was 29.3£14.39 years,
67.4% (n=430) of the participants were female, and the
mean BMI of the participants was 26.48+6.96 kg/m?. The
food addiction prevalence in the overall sample was 20%
(n=126).

It was observed that the age and BMI of individuals with
food addiction were higher, and they were primarily women
and smokers. A binary logistic regression model was estab-
lished to investigate the association between food addiction
and some variables. When age, gender, BMI, and smoking
status were added to the model, respectively, it was observed
that the significant relationship between food addiction and
all these variables remained (Table 1,2). Furthermore, the
food addiction rate is higher among smokers even when it
adjusted with age, BMI and gender (Tablo 2).

Table 1: The characteristics of including individuals with and without food addiction

Participants with food addiction

Participants without food addiction

(n=126) (n=504) Uizl P
Age (years) (mean+SD) 33.16+14.60 28.49+14.25 29.3+14.39 <0.001
18-29, n(%) 66, (52.4) 364, (72.2) 437 (68.5)
30-39, n(%) 12 (9.5) 32 (6.3) 44 (6.9)
40-49, n(%) 28 (22.2) 39,(7.7) 68 (10.7)
50-59, n(%) 13 (10.3) 42 (8.3) 55(8.6)  <0.001
>60, n(%) 7.(5.6) 27 (5.4) 34 (5.3)
BMI (kg/m?) 30.31+7.96 25.54+6.37 26.48+6.96  <0.001
Table 2: The association between food addiction and age, BMI, gender and smoking status
Moodaddiction | fodaddiction | UMUNSEAOR g Adusted OR
(n=126) (n=504) (95% CI) (95% CI)
Age (years) (meantSD) 33.16+14.60 28.49+14.25 - <0.001 -0.023 0.97 (0.95-0.99) 0.021
BMI (kg/m?) (mean+SD) 30.31+7.96 25.54+6.37 - <0.001 0.107 1.11(1.07-1.15) <0.001
Gender Female, n(%) 101 (80.2) 324 (64.3) 1.39-3.60 (2.24) <0.001 0.718 1.23-3.41(2.04) 0.006
Smoker, n(%) 36 (18.5) 40 (9) 81.40-3.97 (2.36) <0.001  0.77  1.23-3.82(2.17) 0.007
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The characteristics of the participants, including obese and
non-obese persons, are shown in Table 3. The age of the
obese patientsare significantly higher than non-obese par-
ticipants (p<0.001). Females are mostly found to be obese.
The smoking prevalence is significantly higher among obese
patients than non-obese. The rate of food addiction is high-
er among obese participants (Table 4). When adjusted for
age, gender, and smoking status, the relationship between
food addiction and obesity remained (Table 4).

All the YFAS symptoms were met by obese patients signifi-
cantly more than non-obese participants except ‘persistent
desire or repeated unsuccessful attempts to quit (Table 5).

The rate of craving for any food in our overall sample
was 89.7 %. The most craved foods were chocolate-wafer
(41.1%), cake (29.9 %), chips (29.2),pizza-lahmacun (26.2),

Mutlu HH and Mutlu HH

bread (25.2), crisps (22.4), cookie-biscuit (21.9%) and ice-
cream (20.8%).

Craving for pastry, lettuce, bread, Turkish bagel, and cheese
was more among obese participants; on the other hand,
craving for chocolatewafers was more among non-obese
individuals (Table 6).

It was found that chocolate-wafer was more craved food
among non-obese participants than obese patients and pas-
try, bread, Turkish bagel, and cheese were more craved food
among obese patients than non-obese participants.

DISCUSSION

This study investigated the difference in the prevalence of
food addiction between obese and non-obese persons using
YFAS. Our study indicated that food addiction is more

Table 3: The characteristics of the participants including obese and non-obese persons

Obese (n=195) Non-obese (n=443) Total P
Age (years) (mean+SD) 45.01+13.92 22.43+7.58 29.3+14.39 <0.001
18-29, n(%) 32 (16.4) 405, (91.4) 437 (68.5)
30-39, n(%) 29 (14.9) 15, (3.4) 44 (6.9)
40-49, n(%) 58 (29.7) 10,(2.3) 68 (10.7) <0.001
50-59, n(%) 45 (23.1) 10,(2.3) 55 (8.6)
>60, n(%) 313(15.9) 3, (0.7) 34 (5.3)
BMI (kg/m?) 35.5+4.60 22.49+2.89 26.48+6.96 <0.001

BMI: Body Mass Index. Each subscript letter denotes whose column proportions do not differ significantly from each other at the ,05 level.

Table 4: The associations between gender, smoking, food addiction and obesity

Obese Non-obese  Unadjusted OR B Adjusted OR o
(n=195) (n=443) (95% CI) (95% CI)
Age (years) (meantSD) 45.01£13.92 22.43+7.58 - <0.001 0.143 1.14 (1.12-1.18) <0.001
Gender Female 166 (85.1) 264 (59.6) 2.50-6.01 (3.88)  <0.001 0.449 0.83-2.92 (1.56) 0.159
Smoker, n(%) 36 (18.5) 40 (9) 1.40-3.71 (2.28)  <0.001  0.075  0.51-2.24 (1.078)  0.840
Food addiction rate, n(%) 65 (33.3) 61 (13.8) 2.09-4.68 (3.13) <0.001  1.128  1.71-5.55(3.08)  <0.001
Table 5: The comparison of YFAS symptoms between obese and non-obese individuals

Obese  Non-obese All population

n(%) n(%) n(%) .
Substance taken in larger amount and for longer period than intended 87 (44.6) 131 (29.6) 218 (34.2) <0.001
Persistent desire or repeated unsuccessful attempts to quit 123 (63.1) 270 (60.9) 393 (61.6) 0.79
Much time/activity to obtain /Auserecover 65 (33.3) 104 (23.5) 169 (26.5) 0.01
Important social, occupational or recreational activities given up and reduced 187 (95.9) 389 (87.8) 576 (90.3) <0.001
Use continues despite knowledge of adverse consequences 81 (41.5) 298 (67.3) 379 (59.4) <0.001
Tolerance 142 (72.8) 365 (82.4) 507 (79.5) 0.003
Characteristic withdrawal symptoms 61 (31.3) 102 (23) 163 (25.5) 0.03
Use causes clinically significant impairment or distress 66 (33.8)  65(14.7) 131 (20.5) <0.001
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The Comparison of Obese and Non-Obese Individuals in Terms of Food Addiction

Table 6: The comparison of obese and non-obese persons in terms
of craved food in food addicted individuals

Obese Non-obese

(%) (%) Total P
Ice-cream 18 (54.5) 15(45.5) 33(26.2) 0.69
Chocolate-wafer 26 (37.7) 43(62.3) 69 (54.8) 0.001
Cauliflower 5(83.3) 1(16.7) 6(4.8) 0.11
Cake 27 (47.4) 30(52.6) 57 (45.2) 0.38
Pastry 25(65.8) 13 (34.2) 38(30.2) 0.04
Strawberry/cherry/grape 12 (60) 8(40) 20(15.9) 0.41
Cracker 5(62.5) 3(37.5) 8(6.3) 0.52
Crisps 10 (38.5) 16(61.5) 26(20.6) 0.13
Carrot 4 (80) 1(20) 5(4) 0.19
Banana 6 (54.5) 5(45.5) 11(8.7) 0.83
Bacon-sausage 10 (62.5) 6(37.5) 16(12.7) 0.35
Toast/sandwich 149 (58.3) 109 (41.7) 24(19) 0.46
Colasoda 17 (56.7) 13(43.3) 30(23.8) 0.52
Apple 5(62.5) 3(37.5)  8(6.3) 0.52
Doughnut 9(42.9) 12(57.1) 21(16.7) 0.38
Cookiebiscuit 229 (48.9) 23 (51.1) 45(35.7) 0.65
Candy 19(57.6) 1(42.4) 33(26.2) 0.42
Bread 31(64.6) 17(35.4) 48(38.1) 0.02
Pasta 26 (60.5) 17(39.5) 43(34.1) 0.15
Rice 21 (60) 14 (40) 35(27.8) 0.24
Turkish bagel 20 (71.4) 8(28.6) 28(22.2) 0.02
Chips 26 (54.2) 22(45.8) 48(38.1) 0.64
Red meat 15(65.2) 8(34.8) 23(18.3) 0.14
Hamburger 14 (42.4) 19 (57.6) 33(26.2) 0.22
Pizza-lahmacun-doner 22 (46.8) 25(53.2) 47(37.3) 0.40
Cheese 15 (75) 5(25) 20(15.9) 0.02
Craving for any food 64 (52) 59 (48) 123(97.6) 0.52

prevalent among obese patients than non-obese and obese
individuals were more addicted to carbohydrate-rich food,
and those who were more non-obese were more addicted
to chocolate. ‘Activities given up and reduced’ and ‘with-
drawal’ symptoms were found to be more common among
obese patients than non-obese ones, which can be more
determinant items of food addiction for obese participants.
However, ‘use continues despite knowledge of adverse con-
sequences and ‘tolerance’ symptoms were more prevalent
among non-obese participants, which can be more determi-
nant for non-obese persons.

Some studies reported no difference between food addicted
and non-addicted groups in terms of age (12,13). Another
study showed a negative correlation between age and food

addiction (14). Our study observed that the group with
food addiction clustered more in the 40-49 age group than
those without food addiction, and the mean age of the food
addicted group was elder than the other group in our study.
This result may be related to food addiction behavior start-
ing at a young age and settling at later ages.

In concordance with our results, food addiction rates were
significantly higher in women than men in the literature
(15-18). However, some studies reported no significant
relationship between food addiction and gender (19-21).

Smoking and food addiction have common addiction
mechanisms. Both use the rewarding pathway of dopamine.
The mesolimbic dopamine pathway connects the ventral
tegmental area in the midbrain to the ventral striatum of
the basal ganglia in the forebrain. Smoking and consuming
hyper-palatable food provide a shortcut to the brain’s reward
system by flooding the nucleus accumbens with dopamine;
consequently, a sense of pleasure is felt. With the repeat-
ed intake of cigarettes and hyper-palatable food, dopamine
receptors are downregulated in time, and food intake would
become driven by the need to avoid withdrawal symptoms
rather than by pleasure and homeostatic needs. Without an
additional intake, cravings and withdrawal symptoms occur
(22,23). The results of the studies conducted about the asso-
ciation between food addiction and smoking is conflicting
in the literature. A study conducted among adolescents sug-
gested that adolescents who ever smoked were more prone
to be addicted to food than those who never smoked (6).
Another study carried out among nurses found that nurses
who smoked were less likely to have a food addiction diag-
nosis, contrary to most of the results in the literature. It was
explained that food and cigarettes might compete for the
same neurotransmitters (e.g., dopamine) in the brain; thus,
inverse relationships occurred between food addiction and
smoking (24). Benzerouk et al. determined the rate of smok-
ers as 18.8% in individuals with food addiction and 27.1%
in those without food addiction in which persons who were
prepared for obesity surgery were included; however, this
difference was not significant (25). The food addiction rate
was found to be higher among smokers even when it is
adjusted with age, BMI and gender. Our result was in line
with most of the studies in the literature.

The overall food addiction rate was 7.9% in a German (12)
and 11.4% in a Turkish sample (17). In our hospital-based
study, the overall food addiction rate was higher than these
results (20%).

The prevalence of food addiction varied between 1.6% and
24% in healthy weight adults and between 7.7% and 56.8%
in overweight and obese adults in different studies (15). It
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is estimated that approximately 15-25% of obese patients
meet the YFAS criteria for food addiction (26-29).

In some studies investigating the rate of food addiction
among obese participants who were prepared for obesity
surgery, the prevalence of food addiction was 25%, 16.5%,
and 26.4%, respectively (25,26,30). In a study conducted
among a German sample, 17,2% of obese individuals had
food addiction which was 3.5 times higher than non-obese
persons (12). Pursey et al. reported that food addiction
prevalence was twice as high in the overweight/obese pop-
ulation than those with non-obese participants (24.9% and
11.1%, respectively) (15). Steward et al. reported that the
food addiction rate in obese participants was significantly
higher than normal-weight participants (24.2% vs. 2.8%).
Our results showed that food addiction prevalence was 33%
in obese participants, which was three-fold higher than
non-obese participants in line with the literature. However,
in a study conducted with nurses, the rate of food addiction
among obese nurses was much more significant (66%) (24).

The most frequent food addiction symptoms determined
by YFAS in our overall sample were “activities given up
and reduced” (90.3%), ‘tolerance’ (79.5%), ‘unsuccessful
attempts to quit’ (61.6%). These rates are quite high com-
pared to a study investigating the prevalence of food addic-
tion in a German sample. ‘Loss of control’ (19.2%), ‘activities
given up’ (18.9%), and ‘withdrawal’ (18.5 %) were the most
common symptoms in that study (12).

Foods rich in fat, salt, sugar are believed to have the most
significant addictive potential. In our study, chocolate, cake,
chips, and pizza high in fat and sugar were the most addic-
tive food in the overall population, similar to the literature
(31,32).

Generally, there was no difference between obese and non-
obese individuals regarding the type of addictive foods in
people with food addiction except chocolate-wafer, pastry,
bread, Turkish bagel, and cheese in our sample. Chocolate
addiction was significantly more prevalent among non-
obese participants, whereas pastry, bread, Turkish bagel
addiction were more common among obese individuals
in our study. It is hypothesized that chocolate and carbo-
hydrate cravings are two distinct concepts. Carbohydrate
craving is evaluated in the context of ‘emotional eating’ and
is motivated by the desire of comforting effect of negative
emotions (33). A review by Ganley indicated that emotion-
al eating is more common in those who are overweight or
obese; however, the causality of the association is not clear
(34).
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Baked foods such as pastry, bread, Turkish bagels have a
significant part in our Turkish food culture, and this type
of food is consumed together with cheese. Food craving for
carbohydrate-rich foods was a mediator between addic-
tive eating and elevated BMI (35). Randolph hypothesized
that the fast alterations in metabolic fuels that occur after
consuming these meals are similar to the pharmacokinetic
characteristics of illicit substances and may cause addictive
behaviors (36). We thought that the addictive effect of foods
with a high glycemic load, such as pastry, bread, and bagel,
causes more desire for them when consumed in large quan-
tities and therefore contributes to obesity.

A desire for hedonic reward drives chocolate craving, and
chocolate addicts state that they crave chocolate only and
could not substitute with anything else when they craved
chocolate; on the other hand, when craving carbohydrates,
then any sweet-fat food was consumed (37). The fact that
chocolate addicts were mostly non-obese and carbohydrate
addicts were mostly obese in our study can be attributed to
this hypothesis.

This study has a few limitations. First, our study was
cross-sectional and the directionality between determinants
were not identified clearly. Second, self-administered scales
were used which can affect the precision of the data.

In conclusion, food addiction is accepted as a behavioral
addiction type and is a popular issue recently. Our results
suggested that food addiction is three-fold more prevalent
among obese individuals; for that reason, obese persons
should be screened in terms of food addiction, and psycho-
social support should be given to those with food addiction.
Addiction to carbohydrate-rich food was found to be more
common among obese participants. Restricting foods par-
ticularly rich in carbohydrates in obese people may contrib-
ute to reducing food addiction.
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ABSTRACT
Aim: The objective of this study was to ascertain the drug use and walking distance of individuals after bariatric surgery.

Material and Methods: The sample of the study consisted of 165 individuals. Individuals who underwent bariatric surgery were
examined retrospectively after their operations. Data were collected using the Personal Information Form and the Walking Impairment
Questionnaire.

Results: The mean age of the individuals included in the study was 40.22+9.63. 52.1% of individuals were female. The body mass index
of individuals was 39.63+4.69 before bariatric surgery and 23.94+2.57 in the first year follow-up after bariatric surgery. Forty percent
of individuals did not have any chronic illnesses. Among individuals who had been on medication before surgery, 72.4% of those
taking psychiatric medications, 57.5% of those taking diabetes medications, and 16% of those taking heart medications discontinued
medications after their operations. 81.8% of individuals reported improved sleep quality compared to the period before the operation.
The walking distance level of the individuals showed a significant increase in the first year after bariatric surgery compared to the period
before the surgery.

Conclusion: The study showed that bariatric surgery is an effective method for weight loss and reduction of comorbidities, as well as
leading to a statistically significant reduction in chronic drug use and an increase in sleep quality and walking distance of individuals.

Keywords: Obese individual, Bariatric surgery, Drug use, Walking distance, Comorbidities associated with obesity

Obezite Cerrahisi Sonrasi Ila¢ Kullanimi ve Yiiriime Mesafesi Retrospektif Analizi

0z
Amag: Bu aragtirma obezite cerrahisi sonrasi bireylerin ilag kullaniminin ve yiiriime mesafesinin belirlenmesi amaciyla gergeklestiril-
mistir.
Gereg ve Yontemler: Aragtirmanin 6rneklemini 165 birey olusturmustur. Obezite cerrahisi olan bireylerin dosyalari retrospektif olarak
cerrahi sonrasi degerlendirilmistir. Veriler Kisisel Bilgi Formu ve Yiiriime Mesafesinin Azalmasi Olgegi ile elde edilmistir.

Bulgular: Arastirma kapsamina alinan bireylerin yas ortalamasi 40.22+9.63’dir. Bireylerin %52.1" kadindir. Bireylerin obezite cerrahisi
oncesi viicut kiitle indeksi 39.63+4.69, obezite cerrahisi sonrasi 1.y1l kontroliinde ise 23.94+2.57°dir. Bireylerin %40 nin kronik hastalig
yoktur. Ameliyat 6ncesi ilag kullanan bireylerden ise; psikiyatrik ilag kullananlarin %72.4’%, diyabet ilaci kullananlarin %57.5’i ve kalp
ilac1 kullananlarin %16’s1 ameliyat sonrasi ila¢ kullanmayi birakmistir. Uyku kalitesi ameliyat 6ncesine gore daha iyi olan bireylerin orani
%81,8” dir. Bireylerin 1.y1l sonrasinda yiiriime mesafesi diizeyinin obezite cerrahisi 6ncesine gore anlaml diizeyde arttig1 saptanmistr.

Sonug: Obezite cerrahisinin kilo vermede ve komorbiditelerin azalmasinda etkili bir yéntem oldugunun yanisira, bireylerin kronik ila¢
kullaniminda azalma ve uyku kalitesinde, yiirime mesafesinde artma oldugu istatistiksel olarak anlamli ¢iktig1 saptanmustir.
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INTRODUCTION

Obesity is a chronic condition that is described as an epi-
demic public health problem according to data from the
World Health Organization (WHO) and is recognized as
one of the ten most risky illnesses (1-2). Obesity is among
the leading preventable illnesses that cause mortality.
According to 2017 data from WHO, there are more than
650 million obese individuals over the age of 18 worldwide.
The prevalence of obesity is increasing in Turkey as well
as in the world (2). The Obesity and Hypertension Survey
in Turkey, which screened approximately 25,000 people,
revealed that the prevalence of obesity was 36% in women,
21.5% in men, and 25% in the population (3). Many diseases
such as diabetes (DM), hypertension (HT), coronary artery
disease, fatty liver disease, sleep apnea, osteoarthritis, and
even cancer are comorbidities associated with obesity (4).

Obesity is linked to many chronic illnesses, and its inten-
sifying effect on morbidity and mortality is quite clear
(1-3). Excessive weight gain negatively affects the physical
functions of obese individuals, such as walking, lifting, car-
rying, and pushing (5). In addition to physical comorbid-
ities, the incidence of psychiatric disorders is also high in
obese individuals (6). Depression is the most common of
those. Obesity brings about many psychological problems
for individuals. Obese individuals who are dissatistied with
their appearance can become depressed. All these physical
and psychosocial circumstances resulting from obesity neg-
atively affect the daily lives, quality of life, and comfort of
individuals (7). Additionally, due to the comorbidity of obe-
sity with many physiological and psychiatric illnesses, the
need to take multiple medications for individuals become
unavoidable (8).

Bariatric surgery is an effective method of inducing and
continuing weight loss, maintaining remission, as well as
assisting in the treatment and prevention of diseases that
occur due to obesity, and reducing the use of medications
(6, 9). Therefore, bariatric surgery is an effective and safe
option in the treatment of morbid obesity. Consequently,
treatment is an essential requirement for improving the
quality of life and comfort of obese individual (10).

The aim of this study is to reveal the changes in drug use
and walking distance of individuals after bariatric surgery.

MATERIAL and METHODS
Research Design and Sampling

This retrospective study was conducted in the General Sur-
gery Clinic of a hospital in Samsun. The sampling of the
study was established as 165 people with a 5% type-I error
and 95% confidence interval. In line with the inclusion cri-
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teria of the study, individuals who agreed to participate in
the study for its duration who were over 18 years old, liter-
ate and had no communication problems were included in
the study 1 year after their operations. The data of the study
were collected between June 2022 and July 2022. Study data
were collected by making phone calls to the individuals and
asking them the survey questions. Individuals were asked to
comment on their status before and after the surgery.

Measurement Tools

The researchers collected the data for the study using the
Descriptive Information Form and the Walking Impair-
ment Questionnaire (WIQ), which they had created accord-
ing to the literature.

Descriptive Information Form

The descriptive information form consists of questions
about the age, marital status, height, weight, sleep quality,
and history of chronic illness of the participating individ-
uals, as well as the medications they take and medications
they discontinued following the surgery.

Walking Impairment Questionnaire (WIQ)

“Walking Impairment Questionnaire” (WIQ) is the most
frequently used self-report tool in the clinic and it deter-
mines walking distance and capacity (11-13). The first seven
questions of the tool constitute the section in which claudi-
cation and differential diagnosis are evaluated individual-
ly, while the following 14 items constitute the scale section,
which is scored from 0 - 4 (unable to do - no difficulty)
on the Likert scale and upon which validity and reliability
analyses are conducted. The weights of each question in the
scale, as well as those in the subscales on walking distance,
walking speed, and stair climbing, are evaluated, and total
and subscale scores are calculated to reach a score between
0 - 100. The Turkish version of the scale was used in this
study (11).

Statistical Analysis

Statistical results of the study were analyzed using the IBM
SPSS software. The t-test was used in analyzing the numbers,
percentages, mean and standard deviations, and independ-
ent groups, while Kruskal-Wallis analysis and Mann-Whit-
ney U test were used for measurements of non-normal
distribution. P<0.05 was considered significant for all tests.

G-Power 3.1.9.4 software was used for power analysis. 5%
margin of error (p<0.05) was taken while calculating the
power value. In the study carried out, the effect value was
calculated as approximately d=0.459 within the scope of
Mann-Whitney U-test, and the power value of the study
was determined as 0.757. The Cronbach’s alpha value for
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the scale total scores obtained from this study was calcu-
lated as 0.953. Whether the data fit the normal distribution
was tested with the Shapiro Wilk test.

RESULTS

Results were presented under three headings in this study:
the descriptive characteristics of the individuals, the char-
acteristics of the body mass indexes of the individuals from
before and after the surgery, and the examination of the
Walking Impairment Questionnaire according to different
variables from before and after the surgery.

Of the individuals who participated in the study, 52.1% were
female and 47.9% were male. 50.9% of the individuals who
participated in the study were married. 55.2% of the partic-
ipants had a bachelor’s degree. 40% of the participants had
no other chronic illnesses 47.3% of the participants discon-
tinued their medication after surgery. 81.8% of individuals
reported improved sleep quality compared to the period
before the operation. Prior to the surgery, 52.7% of the par-
ticipating individuals used psychiatric medication, 57.5%
used diabetes medication, and 30.3% used heart medication.
72.4% of those using psychiatric medication, 57.5% of those
using diabetes medication, and 16% of those using heart
medication discontinued medication use after surgery.

The mean age of the study participants was 40.22 (23-59).
The mean body mass index of the participants was 39.63
before surgery and 23.94 after surgery.

The difference between the participants’ mean overall WIQ
score before surgery (87.97+7.82) and their mean overall
WIQ score after surgery (92.11£8.25) was tested with the
Wilcoxon signed-rank test for two related samples as the
data were not normally distributed. The difference between
the means was significant (p<0.05). The difference between
the mean WIQ score of male and female participants before
surgery and the mean WIQ score after surgery was tested
with the Wilcoxon signed-rank test for two related samples,
as the data were not normally distributed. The difference
between the means was significant (p<0.05). A comparison
of the mean group scale scores of the participants accord-
ing to the state of having a chronic illness and sleep quali-
ty revealed that the data did not show normal distribution
according to the state of having a chronic illness in the sta-
tistical tests. Therefore, for mean (median) comparisons,
the Mann-Whitney U test, one of the non-parametric tests,
was used. The difference between the mean WIQ scores
before and after the surgeries of the participants with/with-
out chronic illnesses and the participants with better/same
sleep quality before the surgery was tested with the Wilcox-
on signed-rank test for two related samples, as the data were
not normally distributed. The difference between the means
was significant (p<0.05).

DISCUSSION

Obesity, which develops as a result of the interaction of
genes and environmental causes, is one of the most com-
mon and serious health problems in the world and in Tur-
key (14). Comorbidities accompanying obesity increase the
individuals’ use of medication, limit their mobility, make it
difficult for them to walk, impair their quality of life, and
shorten their life span (7).

There is a close link between obesity and type 2 diabetes
which led to the emergence of the term “diabesity” in the
1970s. One study showed that the fasting insulin, glucose,
and triglyceride concentrations of young males, who had
no history of diabetes in their families, who overrate for 6
months, and whose body mass index was increased up to 28,
were reversibly increased and that their glucose tolerance
became impaired (15).

There are studies in the literature that demonstrate many
problems, such as systemic hypertension, sleep apnea, res-
piratory problems, hypoventilation, and cardiac disorders
are improved in individuals who lose weight following bar-
iatric surgery (14, 16).

Vilarrasa et al. found in their study that bariatric surgery
helped improve diabetes complications in individuals
with type 1 diabetes (17). In his study, Buchwald and Oien
concluded that type 2 diabetes clinical symptoms showed
improvement in individuals who had bariatric surgery (18).
Bariatric surgery also reportedly leads to an improvement
in hypertension and endocrine disorders (19-20). Our study
showed that individuals discontinued 82.1% of their diabe-
tes medications and 16% of their heart medications after
surgery.

In a systematic review and meta-analysis study, Kwok con-
cluded that bariatric surgery reduces mortality due to heart
attack, stroke, and cardiovascular events in individuals (21).

Studies conducted in Turkey have also shown that psychi-
atric disorders are common in obese individuals. Eren and
Erdi found in their study that 81.3% of obese individuals
had major depressive disorder (22). In a study examining
the psychiatric medication use of individuals within one
year after bariatric surgery, Hawkins et al. found that there
was a 36% decrease in the use of psychiatric medications
(23). Our study concluded that among the participants who
used psychiatric drugs, 72.4% discontinued their medica-
tions after surgery (Table 1).

Our study shows that there is an approximately 14%
decrease in the body mass index of individuals (Table 2).
Even though the goal of bariatric surgery is to ensure and
maintain weight loss, the surgery has further positive effects
on individuals (24, 25).
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Obesity is one of the main reasons that increase the preva-
lence of sleep apnea. A study found that 81.4% of individu-
als with sleep apnea were obese (26). In our study, 81.8% of
the participants reported that their sleep quality was better
than before the surgery (Table 1).

High body mass index in healthy young people and adults
makes it difficult to maintain postural balance and nega-
tively affects walking. Bariatric surgery has a positive effect

Table 1. Results Pertaining to the Descriptive Characteristics of
the Individuals

Descriptive Characteristics of the Individuals 1(3;11:1112;«;;
Gender, Female 86(52.1)
n(%) Male 79(47.9)
Marital Status, Married 84(50.9)
n(%) Single 81(49.1)

Primary school 15(9.1)

) Middle school 9(5.5)
Eﬁ)z)catm“al Status, High school 44(26.7)
Undergraduate 91(55.2)

Graduate 6(3.6)
Chronic illness, No 66(40.0)
n(%) Yes 99(60.0)
Quality of sleep, Same as before surgery 30(18.2)
n(%) Better than before surgery  135(81.8)
Use of medication Psychiatric medication 87(52.7)
prior to surgery, Diabetes medication 95(57.5)
n(%) Heart medication 50(30.3)
Medication Psychiatric medication 63(72.4)
discontinued after Diabetes medication 78(82.1)

surgery, n(%) Heart medication 8(16.0)

Yildirim K et al.

on increasing walking distance via the reduction of comor-
bidities and improvements to physical health problems (22,
27). Our study found a significant increase in the walking
distance of the participants following the surgery (Table 2).

In conclusion, bariatric surgery has significant and sustained
effects on weight loss and significantly improves comorbid-
ities that are associated with obesity in most individuals.
The results of our study show that there was a decrease in
the participants’ use of diabetic, cardiac, and psychiatric
medications and an increase in their walking distance after
bariatric surgery. These results also demonstrate that the
participating individuals have reported having better sleep
quality in comparison to before the surgery. To ensure that
successful results are permanent, it is necessary to adhere
the professional advice and provide lifelong follow-ups and
individual-focused support.
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Table 2: Examination of the Walking Impairment Questionnaire According to Different Variables from Before and After the Surgery

Before the Surgery After the Surgery Test value p

ki e Quesionnairs el | yessn el s

Female 90(70-100) 87.6£9.0 96(13-40) 28.04+8.45 7.543%  <0.001**
Sex Male 90(72-100) 88.4+6.2 93(10-40) 27.71+8.29 6.968***  <0.001**

Yes 90(15-40) 24,86%6,35 94(11-38) 25.08+9.09 7.985%*  <0.001**
Chronic illnesses No 88(10-38) 20,00+6,41 100(11-39) 25.21+8.89 6.4617*  <0.001**

Better 90(10-20) 14,67+2,96 93(6-20) 14.50+3.82 4.203*  <0.001**
Quality of sleep Same 93(7-17) 10,71+2,82 100(7-20) 14.67+3.78 9.369°*  <0.001**

*All variables show with mean +Standard Deviation (SD), median and minimum-maximum values. **Mann-Whitney U test, “"Wilcoxon T test.

“P<0.05, statistically significant.
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ABSTRACT

Aim: Complications from malnourishment when treating obesity are common, especially following bariatric surgery. Peripheral
polyneuropathy due to vitamin and micronutrient deficiency is the most commonly encountered complication of bariatric surgery.
The objective of this study was to investigate if this technique may lead to peripheral polyneuropathy due to vitamin B1, B2, B6, B12,
folate, zinc, iron, and copper deficiency.

Material and Methods: In this study nine patients whose obesity was treated with the Spatz3 intragastric balloon technique were
investigated for vitamin and micronutrient deficiencies and any consequent peripheral polyneuropathy. Vitamin B1, B2, B6, B12,
zing, copper, iron and folate were measured. Electromyography (EMG) was used to evaluate peripheral polyneuropathy, based on the
Toronto Clinical Neuropathy Score (TCNS).

Results: None of the patients had vitamin B1, B2 or B6 deficiency, whereas one patient (11%) had vitamin B12 and another one patient
(11%) had folate deficiency. Copper deficiency was seen in five patients (55.6%), iron deficiency was seen in seven patients (77.8%) and
zinc deficiency was seen in eight patients (88.9%). Two patients (22.2%) had abnormal sensory nevre velocity and were diagnosed with
polyneuropathy. However, these two had normal concentrations of B vitamins and folate but were deficient for copper, iron, and zinc.

Conclusion: The intragastric balloon technique does not appear to be associated with peripheral polyneuropathy due to vitamin B
deficiency. In our opinion it is a safe approach for obesity treatment in terms of the risk of peripheral polyneuropathy due to vitamin
B deficiency.

Keywords: Obesity, Gastric balloon, Malnourishment, Vitamin B deficiency, Polyneuropathy

Obez Kisilerde Kullanilan Intragastrik Balon Teknigi Sonras1 Vitamin ve
Mikrobesin Eksikligi ve Periferik Polinoropati: On Calisma

0z
Amag: Obezite tedavisi sirasinda yetersiz beslenmeden kaynaklanan komplikasyonlar, 6zellikle bariatrik cerrahiyi takiben yaygindir.
Vitamin ve mikrobesin eksikligine bagl periferik polinéropati, obezite cerrahisinin en sik karsilagilan komplikasyonudur. Bu ¢alismanin
amaci, bu teknigin vitamin B1, B2, B6, B12, folat, ¢inko, demir ve bakir eksikligine bagl: periferik polindropatiye yol agip agamayacagini
arastirmaktir.
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Vitamin and Micronutrient Deficiency

Gereg¢ ve Yontemler: Bu ¢alismada, obezitesi Spatz3 intragastrik balon teknigi ile tedavi edilen dokuz hasta, vitamin ve mikrobesin
eksiklikleri ve buna bagl periferik polinéropati agisindan aragtirildi. Vitamin B1, B2, B6, B12, ginko, bakir, demir ve folat degerleri
ol¢iildii. Toronto Klinik Néropati Skoru (TCNS)’na gore periferik polinéropatiyi degerlendirmek igin elektromiyografi (EMG) kullanildi.
Bulgular: Hastalarin higbirinde vitamin B1, B2 veya B6 eksikligi yoktu, bir hastada (%11) vitamin B12 ve baska bir hastada (%11)
folat eksikligi vardi. Bes hastada (%55.6) bakir eksikligi, yedi hastada (%77.8) demir eksikligi ve sekiz hastada (%88.9) ginko eksikligi
goriildii. Tki hastada (%22.2) anormal duyu siniri hiz1 vardi ve polinéropati tanisi konuldu. Bununla birlikte bu ikisinin B vitamini ve
folat konsantrasyonlar: normaldi ancak bakir, demir ve ¢inko eksikligi vardi.

Sonug: Intragastrik balon teknigi, B vitamini eksikliginden kaynaklanan periferik polindropati ile iliskili goriinmemektedir. B vitamini
eksikligine bagl periferik polinéropati riski agisindan obezite tedavisi i¢in giivenli bir yaklasim oldugunu diisiiniiyoruz.

Anahtar Sozciikler: Obezite, Mide balonu, Yetersiz beslenme, B vitamini eksikligi, Polinoropati

INTRODUCTION

Obesity is an abnormal or excessive amount of fat
accumulation, according to the World Health Organization
(WHO)’s definition. Obesity affects more than 400 million
adults worldwide and approximately 78 million adults in the
United States of America (USA) (1). In 2015 among all the
Organization for Economic Co-operation and Development
(OECD) Countries, 19.5% of the adult population was obese
(22.3% in Turkey) and this figure is expected to rise in the
coming years (2).

Bariatric surgery is currently the only modality that provides
a significant, sustained weight loss for morbidly obese
patients, with resultant improvement in obesity-related
comorbidities (3, 4). The most important long-term adverse
effects are deficiencies of vitamins and micronutrients,
especially after diversionary malabsorptive operations.
Gastric-restrictive operations have mostly caused iron
deficiency in menstruating women, owing to reduced
intake of meat. Also, excessive vomiting can cause thiamine
deficiency, resulting in neuropathy (5, 6).

Due to the high risk of complications, safer and effective
treatments have been developed. There are several different
techniques based on the same principle, and intragastric
balloon technique is one of the most effective ones (7).
Intragastric balloon technique is a minimally invasive and
temporary method of inducing weight loss. It relies upon
a soft, saline-filled balloon being placed in the stomach to
promote the feeling of satiety and restrict food ingestion.
Another possible mechanism of action that may also
contribute to weight loss is by delaying gastric emptying
(8, 9). Any balloon with a volume of 400 mL or greater
can induce satiety (10). There are six different procedures
available for the intragastric balloon technique. These are;
Fluid-supplied Orbera (Apollo Endosurgery, Texas, USA),
Spatz Adjustable Balloon system (Spatz FGIA, New York,
USA), ReShape DualBalloon System (Reshape Medical, San
Clemente, CA, USA), The Elipse (Allurion Technologies,

Massachusetts, USA), Air-supplied Obalon (Obalon
Therapeutics, California, USA) and Heliosphere BAG (Sante
Actions, Vienna, France) (11). The intragastric balloon
technique may play diverse roles in obesity treatment; as
a preliminary therapy for bariatric surgery, a metabolic
therapy, or a primary therapy for obesity for the patients
who are contraindicated for the surgical procedures (12).

Micronutrient deficiencies are major concerns after
bariatric surgeries (13). Evidence shows that micronutrient
deficiencies such as iron, vitamin B6 and vitamin B12 occur
among obese individuals after surgeries worldwide (14, 15).

Neurological complications may result from these vitamin
and micronutrient deficiencies. Neurologic complications
occur in the months and years succeeding the surgery
in 5-16% of all patients undergoing any type of bariatric
surgery. More than half (54%) of these neurologic
complications are peripheral neuropathies, 9% comprise
one or more cranial neuropathies, 2% are myelopathies
and 35% are encephalopathies (16, 17). Carpal Tunnel
Syndrome is seen in 7% of patients who underwent gastric
bypass surgery (18, 19). Deficiency of vitamin B1 may cause
both acute and chronic complications such as Wernicke’s
encephalopathy (20). Vitamin B2 deficiency is associated
with burning feet syndrome (21). Deficiency of vitamin B6
may cause peripheral neuropathies, optical neuropathy and
myopathies (22).

The aim of this study was to identify if the intragastric
balloon technique, which is used as an alternative in obesity
treatment, may cause peripheral polyneuropathy due to
deficiency of vitamins and micronutrients.

MATERIAL and METHODS
Study Design

Patients were analyzed between November 2017 and March
2020 retrospectively. Morbidly obese patients who were
treated with the Spatz3 intragastric balloon (Spatz FGIA,
New York, USA) technique at Kocaeli University School
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of Medicine, Bariatric Unit of the Department of General
Surgery were included in the study.

Ethical approval was received for this study from The
Ethical Committee of the Research, Health & Science
Center-Kocaeli University with 18.10.2017/KOGOEKO01.2
approval number. Written informed consent was obtained
from patients prior to recruitment to the study.

Inclusion and Exclusion Criteria

Patients were eligible for the study if they had been treated
with the Spatz3 Adjustable Intragastric Balloon System®
(Spatz FGIA, New York, USA) for morbid obesity and the
balloon was still in situ., were aged between 18 — 60 years
and had body mass index (BMI) over 35. Only patients
who had the intragastric balloon for more than six months
were included. Patients having the balloon for lesser than
six months or who had finished the treatment period and
balloons had been taken out were excluded. All patients had
a multidisciplinary obesity team examination- including
chest, cardiac and endocrinological tests before the
procedure. No supplementary multivitamins were given to
those patients during the study period. Exclusion criteria
also included any patients having type 2 diabetes mellitus,
any neurological disorders detected through neurological
physical examination or any vitamin and micronutrient
deficiency prior to intragastric balloon insertion.

Outcomes/Endpoints

Patients taking part in the study were investigated for
vitamin and micronutrient deficiencies and peripheral
polyneuropathy.

Objectives

The main objective was to determine if vitamin and micro-
nutrient deficiency occurred during obesity treatment with
the intragastric balloon technique. In addition, as a second-
ary objective, the presence of peripheral polyneuropathy,
possibly due to vitamin deficiency was assessed.

Data

Patients’ demographic and clinical data were retrieved
from their hospital files in Nucleus Medical Information
System- XCE (Monad Software and Consulting, Cankaya,
Ankara). Demographic data included gender, age and BMI
before intragastric balloon insertion, and at the time of data
collection were recorded.

Blood Collection/Analysis

Blood samples were taken after overnight fasting in the
Department of General Surgery, Kocaeli University
Hospital. Blood levels of vitamins B1, B2, B6, B12 and
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folate, also copper, iron, zinc were measured. Total blood
Ethylenediaminetetraacetic acid (EDTA) samples were
obtained for vitamin B1 and B2 assays. All other vitamins and
elements were assessed in serum samples. Serum samples
were prepared immediately after drawing by centrifugation
at 3500 rpm for 15 minutes and then transferred to the
laboratory. Vitamin B12 and folate were both measured
using the chemiluminescent enzyme immunoassay method.
High-performance liquid chromatography method was
used for analysis for vitamins B1, B2 and B6. Copper, iron,
and zinc were measured with using an inductively coupled
plasma (ICP) Optical Emission Spectrometry analyser.

Electromyography (EMG)

Polyneuropathy assessment was based on the Toronto
Clinical Neuropathy Score (TCNS). Polyneuropathy grade
results were scored out of 36. Findings were accepted as
polyneuropathy if TCNS score was 7 or above. Quantitative
sensory testing findings were exempted from this study.
The Nicolet® EDX Synergy System (Natus Neurology
Inc, Middleton, Wisconsin, USA) was used for EMG.
The right extremities of all patients were used because all
of their dominant sides were the right. During the EMG
examination; right ulnar nerve to the fifth digit (antidromic)
velocity, right sural nerve to ankle (calf) velocity, right
ulnar nerve to abductor digiti minimi muscle (ADMM)
velocity, right peroneal nerve to extensor digitorum brevis
muscle (EDBM) velocity were recorded as meter per second
(m/s). Also, F minimum waves of the right median nerve
to abductor pollicis brevis muscle (APBM) and right tibial
nerve to abductor hallucis muscle (AHM) were recorded in
milliseconds. Patients’ extremity temperature, lower and
upper extremities’ sensory and motor nerve conductions
were examined carefully.

Intragastric Balloon Technique

The Spatz3 Adjustable Balloon System (Spatz FGIA, New
York, USA) was used. Balloon volume may range from 400
-700 milliliters. The maximum placement period for the
Spatz3 Adjustable Balloon System (Spatz FGIA, New York,
USA) is 12 months. All patients were treated endoscopically
after the approval of the multidisciplinary obesity
treatment team which included the surgeon, nutritionist
and endocrinologist. All patients were also requested to
regularly report back for check-up after the procedure by
the obesity treatment team.

Statistical Analysis

Statistical analysis was performed using IBM-SPSS 20 (IBM
Inc, Chicago, Ill, USA). Kolmogorov-Smirnov Test was
used to compare normally distributed continuous variables.
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Median (25" - 75" Percentiles) were used for non-normally
distributed numeric variables and categorically distributed
variables are shown as Frequency (Percentage).

RESULTS

Over a period of three years, 12 patients have undergone an
intragastric balloon technique. Nine patients (8 female) in
whom the balloon was still in situ and who also met the other
inclusion criteria for the study consented to participate.
Eight of the subjects (89%) were female. Three patients were
excluded from the study because the intragastric balloon had
been removed before the study period. The pre-operative
median BMI was 41.80. Median BMI at data collection
was 35.29. The time elapsed from balloon emplacement
in patients to the time of data collection was 11.3 months.
Demographic data are shown in Table 1. There were no
patients with vitamin B1, B2 or B6 deficiency. Vitamin
B12 and folate deficiencies were seen in one patient each
(11%). Copper (Cu), iron (Fe) and zinc (Zn) deficiency was
investigated. Copper deficiency was seen in five patients
(55.6%), iron deficiency was seen in seven patients (77.8%),
and zinc deficiency was seen in eight patients (88.9%). All
findings related to vitamins and micronutrients are shown
in Table 2.

Nerve conduction studies showed two patients (22.2%)
appeared to have weakened nerve velocity at the right
ulnar nerve to the fifth digit (antidromic). The sural nerve
to ankle (calf) velocity was found to be abnormal in two
patients (23.2%). At the motor nerves, no patient presented
with the abnormal right ulnar nerve to ADMM or the right
peroneal nerve to EDBM. With regard to the results of F
minimum waves, neither the right median nerve to APBM
nor the right tibial nerve to AHM were found to be in the
pathological range in any of the patients. Nerve conduction
data are shown in Table 2.

DISCUSSION

EMG results show that two patients (22.2%) were diagnosed
with polyneuropathy. Thus seven patients (78%) had
no evidence of polyneuropathy and had normal results.
The two patients who had polyneuropathy indicated by
abnormal EMG findings were investigated for vitamin and
micronutrient concentrtions and their results are shown
in Table 3. Both were found to be deficient for copper and
zinc. In addition one suffered from iron deficiency and the
other from vitamin B12 deficiency.

According to WHO reports, more than 1.9 billion adults
aged 18 years and older are overweight and of these, over
650 million adults are obese (23). Bariatric surgery is an
effective procedure for weight loss in morbidly obese

Table 1: Description of study patients.

Parameters

Age, year [Median (IQR 25 - 75)]
Pre-operative BMI,

kg/m? [Median (IQR 25 - 75)]
Pre-operative weight,

kg [Median (IQR 25 - 75)]

Weight at blood collection,
kg [Median (IQR 25 - 75)]

Findings (n = 9)
40 (36.5 - 54.5)

41.8 (39.5 - 45.0)

120 (95 - 127)

102 (75 - 111)

BMI at blood collection,
kg [Median (IQR 25 - 75)] 353(31.2-386)
Sex,
Female [n (%)] 8 (89)
Male [n (%)] 1(11)
Elapsed time since balloon emplacement, 1139 - 14)

months [Median (IQR 25 - 75)]
IQR: Interquartile Range, BMI: Body mass index, kg: kilograms

patients, refractory to diet and/or exercise programs.
However neurological complications have been reported
to be assocaited with bariatric surgery. There are a number
of neurological complications that can result from bariatric
surgery, with most of them being irreversible (17, 24).
Neurological complications can involve the entire nervous
system ranging from diffuse encephalopathy to peripheral
neuropathy, to myopathy. Among the neurological
complications seen after bariatric surgery, peripheral
neuropathies are the most commonly reported and may
affect up to 16% of operated patients (18).

Malnutrition is not uncommon for morbidly obese patients
prior to bariatric surgery. Twenty-nine percent of patients
were thiamine-deficient among 379 consecutive patients
undergoing bariatric surgery, as reported by Flancbaum
(25). The most common nutrient deficiencies following
bariatric surgery are deficiencies of thiamine, vitamin B12
and copper (26). Bariatric procedures cause or worsen
malnutrition by restriction of intake or combined restriction
of intake and impaired absorption. Peripheral neurological
complications after bariatric surgery are probably related to
multiple nutritional deficiencies but especially to vitamin
and micronutrient deficiency.

The most common vitamin deficiency seen after bariatric
surgery is thiamin deficiency. In this study, the thiamin
levels of patients undergoing intragastric balloon, rather
than bariatric surgery were monitored. Since thiamine
levels of all patients were found in the normal range, it
suggests that the intragastric balloon technique does not
cause Korsakoff syndrome or other chronic complications
resulting from thiamine deficiency.
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In this study none of the patients with peripheral
polyneuropathy had vitamin B1 deficiency. Neither were
they deficient in vitamin B2 or B6, regardless of whether

Table 2: Vitamins and micronutrients status and nerve conduction study of patients.

Gtler SA et al.

they had peripheral polyneuropathy or not. This suggests
that the intragastric balloon technique does not cause any
peripheral polyneuropathy due to B vitamin deficiency.

Vitamins and Micronutrients Values (n=9)

Vitamin B1 [Thiamine] (pg/L) Reference Value 25-75
Median (IQR 25 - 75) 49 (34.5 - 53.5)
Deficiency [n (%)] 0(0)

Vitamin B2 [Flavin Adenine Dinucleotide (FAD)] (pug/L) Reference Value 137 - 370
Median (IQR 25 - 75) 234 (201.5 - 262.5)
Deficiency [n (%)] 0(0)

Vitamin B6 [Pyridoxal Phosphate (PLP)] (ug/L) Reference Value 5-50
Median (IQR 25 - 75) 13 (10 - 19)
Deficiency [n (%)] 0(0)

Vitamin B12 (ng/mL) Reference Value 145 - 505
Median (IQR 25 - 75) 214 (174.0 - 251.5)
Deficiency [n (%)] 1(11)

Folate (ng/mL) Reference Value 3.1-19.9
Median (IQR 25 - 75) 7(6-11)
Deficiency [n (%)] 1(11)

Copper (mg/L) Reference Value 0.70 - 1.40
Median (IQR 25 - 75) 0.69 (0.57 - 0.77)
Deficiency [n (%)] 5 (55.6)

Iron (mg/L) Reference Value 0.8-1.8
Median (IQR 25 - 75) 0,76 (0.50 - 0.84)
Deficiency [n (%)] 7(77.8)

Zinc (mg/L) Reference Value 07-12
Median (IQR 25 - 75) 0.5 (0.45 - 0.54)
Deficiency [n (%)] 8(88.9)

Nerve Data

R Ulnar - Digit V (Antidromic) Velocity (m/s) Reference Value 50
Median (IQR 25 - 75) 53 (51.5 - 58.0)
Slacked [n (%)] 2(22.2)

R Sural - Ankle (Calf) Velocity (m/s) Reference Value 40
Median (IQR 25 - 75) 45 (39 - 51)
Slacked [n (%)] 2(22.2)

R Ulnar - ADM Velocity (m/s) Reference Value 50
Median (IQR 25 - 75) 61 (56.5 - 64.0)
Slacked [n (%)] 0(0)

R Peroneal - EDB Velocity (m/s) Reference Value 40
Median (IQR 25 - 75) 45 (43.5 - 53.5)
Slacked [n (%)] 0(0)

R Median - APB F min (ms) Reference Value 32
Median (IQR 25 - 75) 27 (24 - 30)
Pathological [n (%)] 0(0)

R Tibial - AH F min (ms) Reference Value 56
Median (IQR 25 - 75) 47 (43.0 - 54.5)
Pathological [n (%)] 0(0)

Deficiencies were defined based on the number of subjects below the lower limit of normal.
Neuropathy was defined based on the number of subjects above the low limit of normal values
R: Right; IQR: Interquartile Range, m/s: meters per second, ms: millisecond, ADMM: Abductor digiti minimi muscle, EDBM: Extensor digitorum

brevis muscle, APBM: Abductor pollicis brevis muscle, AHM: Abductor hallucis muscle, F min: Minimum F waves
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Table 3: Deficiencies and pathological findings in patients diagnosed with polyneuropathy.

Age Sex Deficient Vitamins and Micronutrients EMG Pathologies
Copper (Cu) R Ulnar - Digit V (Antidromic) Velocity m/s
Patient 1 65 F Iron (Fe) R Sural - Ankle (Calf) Velocity m/s
Zinc (Zn)
Vitamin B12 R Ulnar - Digit V (Antidromic) Velocity m/s
Patient 2 40 F Copper (Cu) R Sural - Ankle (Calf) Velocity m/s
Zinc (Zn)

EMG: Electromyography, m/s: meters per second

One patient (11%) had folate deficiency with a measured
concentration of 2,97 ng/mL which is just below our
laboratory reference range of 3.1 - 19.9 ng/mL. This
patient was not diagnosed with peripheral polyneuropathy.
Another one patient (11%) was deficient in vitamin B12
with a concentration of 115 ng/mL (reference range 145
- 505 ng/mL). This patient was diagnosed with peripheral
polyneuropathy. This subject also had copper and zinc
deficiency. Of our nine subjects, five (55.6%) had low
copper levels and this included both patients who were
diagnosed with peripheral polyneuropathy. Eight patients
(88.9%) had zinc deficiency, again including both patients
diagnosed with peripheral polyneuropathy. Iron deficiency
was present in seven (77.8%) which again included one of
the patients diagnosed with peripheral polyneuropathy but,
interestingly, not the other.

It is an known issue that comparisons between intragastric
balloon and bariatric surgery can not be carried out. Because
intragastric balloon technique is a transient procedure
while surgical procedures are definitive procedures. The
comparisons might be done if the balloons were left in place
for many years paradoxically, like a bariatric operation,
whether they would cause hypovitaminosis or not. Also
weight loss between the two procedures are different,
and therefore the consequent possible hypovitaminosis
and/or micronutrient deficiency, is different. But in this
experimental study we just tried to show the effect of
intragastric balloon technique on peripheral neuropathy
and vitamin and mineral deficiency as a separate treatment
not as an comparison of surgical procedures.

The main limitation of this study is the small sample
size making detailed statistical analysis of the outcome
unreliable. However this study is the most comprehensive
to date as a search for literature on the intragastric balloon
technique in relation to neurological complications and
peripheral polyneuropathy reveals only two other articles.
One of these is a case report and the other article has only one
intragastric balloon patient (20). We suggest that this study

is therefore timely and valuable although there is a need
for larger sample-sized, prospective randomized studies
of the association between intragastric balloon placement
and neuropathies in the treatment of obese patients. In this
preliminary study, we realized that we should examine the
pre-procedural EMG findings in the next study.

Peripheral polyneuropathy is a significant complication
resulting from vitamin and micronutrient deficiency,
which has been reported to arise from bariatric surgery.
It is unclear if the intragastric balloon technique, which
appears to be an effective alternative for obesity treatment
also induces peripheral polyneuropathy complications
due to vitamin and micronutrient deficiency. There was
no evidence that the intragastric balloon technique caused
polyneuropathy due to vitamin B1, B2, B6, folate and B12
deficiency in this study. However the intragastric balloon
technique appears to lead to micronutrient deficiencies
including a high prevalence of zinc, iron, and copper
deficiency. For this reason, it is suggested that routine
micronutrient investigation and appropriate replacement
are needed during intragastric balloon treatment.

Acknowledgement

The authors thank Prof. Umit Bora Barutcu, M.D., Prof. Meltem
Ozlen Dillioglugil, M.D. for their help in the study. Also, the
authors appreciate Jeremy Jones’s help in revising the article.

Author Contributions

Concept: Serta¢ Ata Giiler, Umut Onbagilar, Design: Sertag Ata
Giiler, Alican Giiresin, Supervision: Serta¢ Ata Giiler, Umut
Onbagilar, Turgay Simsek, Resource: Serta¢ Ata Giiler, Turgay
Simsek, Nihat Zafer Utkan, Nuh Zafer Cantiirk, Materials:
Serta¢ Ata Giiler, Nihat Zafer Utkan, Nuh Zafer Cantiirk,
Data Collection and/or Processing: Turgay Simsek, Nihat Zafer
Utkan, Handan Kaya Celik, Nuh Zafer Cantiirk, Analysis and/
or Interpretation: Alican Giiresin, Turgay Simsek, Handan Kaya
Celik, Literature Search: Serta¢ Ata Giiler, Nihat Zafer Utkan,
Handan Kaya Celik, Nuh Zafer Cantiirk, Writing: Serta¢ Ata
Giiler, Alican Giiresin, Umut Onbasilar, Nihat Zafer Utkan,
Critical Reviews: Sertag Ata Giiler, Turgay Simsek, Handan Kaya
Celik, Nihat Zafer Utkan, Nuh Zafer Cantiirk.

Turk J Diab Obes 2022; 3: 208-214



Conflicts of Interest
The authors declare that they have no conflict of interest.
Financial Disclosure

The authors declared that this study has received no financial
support.

Ethical Approval

Authors declared that the research was conducted according
to the principles of the World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research Involving
Human Subjects” (amended in October 2013).

Ethical approval was received for this study from The Ethical
Committee of the Research, Health & Science Center-Kocaeli
University with 18.10.2017/KOGOEKO1.2 approval number.

Peer Review Process

Extremely peer-reviewed and accepted.

REFERENCES

1. Kalabin A, Mani VR, Mishra A, Depaz H, Ahmed L. Acute
Pancreatitis with splenic infarction as early postoperative
complication following laparoscopic sleeve gastrectomy. Case
Rep Surg. 2017;2017:8398703.

2. Organization for Economic Cooperation and Development
(OECD). Obesity UPDATE.2017. Available online: https://
www.oecd.org/els/health-systems/Obesity-Update-2017.pdf
(accessed 1 May 2018).

3. Wijga AH, Scholtens S, Bemelmans WJ, de Jongste JC,
Kerkhof M, Schipper M, Sanders EA, Gerritsen ], Brunekreef
B, Smit HA. Comorbidities of obesity in school children: A
cross-sectional study in the PTAMA birth cohort. BMC Public
Health. 2010;10:184.

4. Li C, Ford ES, Zhao G, Croft JB, Balluz LS, Mokdad AH.
Prevalence of self-reported clinically diagnosed sleep apnea
according to obesity status in men and women: National
Health and Nutrition Examination Survey, 2005-2006. Prev
Med. 2010;51(1):18-23.

5. Behrns KE, Smith CD, Sarr MG. Prospective evaluation of
gastric acid secretion and cobalamin absorption following
gastric bypass for clinically severe obesity. Dig Dis Sci.
1994;39(2):315-320.

6. Chapin BL, LeMar HJ Jr, Knodel DH, Carter PL. Secondary
hyperparathyroidism following biliopancreatic diversion.
Arch Surg. 1996;131:1048-1052.

7. Gleysteen JJ. A history of intragastric balloons. Surg Obes
Relat Dis. 2016;12:430-435.

8. Bonazzi P, Petrelli MD, Lorenzini I, Peruzzi E, Nicolai A,
Galeazzi R. Gastric emptying and intragastric balloon in obese
patients. Eur Rev Med Pharmacol Sci. 2005;9:15-21.

Turk J Diab Obes 2022; 3: 208-214

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Gtler SA et al.

Su HJ, Kao CH, Chen WC, Chang TT, Lin CY. Effect of
intragastric balloon on gastric emptying time in humans for
weight control. Clin Nucl Med. 2013;38:863-868.

Geliebter A. Gastric distension and gastric capacity in relation
to food intake in humans. Physiol Behav. 1988;44(4-5):665-
668.

UpToDate. Uptodatecom. 2018. Available at:https://www.
uptodate.com/contents/intragastric-balloon-therapy-for-
weight-loss. (accessed 18 June 2018).

Kim SH, Chun HJ, Choi HS, Kim ES, Keum B, Jeen YT.
Current status of intragastric balloon for obesity treatment.
World J Gastroenterol. 2016;22:5495-5504.

Bloomberg RD, Fleishman A, Nalle JE, Herron DM, Kini S.
Nutritional deficiencies following bariatric surgery: What
have we learned? Obes Surg. 2005;15:145-154.

Garcia OP, Long KZ, Rosado JL. Impact of micronutrient
deficiencies on obesity. Nutr Rev. 2009;67:559-572.

Aasheim ET, Hofso D, Hjelmesaeth J, Birkeland KI, Bohmer
T. Vitamin status in morbidly obese patients: A cross-sectional
study. Am ] Clin Nutr. 2008;87:362-369.

Clark N. Neuropathy following bariatric surgery. Semin
Neurol. 2010;30:433-435.

Koffman BM, Greenfield L], Ali II, Pirzada NA. Neurologic
complications after surgery for obesity. Muscle Nerve.
2006;33:166-176.

Thaisetthawatkul P, Collazo-Clavell ML, Sarr MG, Norell JE,
Dyck PJ. A controlledstudy of peripheral neuropathy after
bariatric surgery. Neurology. 2004;63:1462-1470.

Elias WJ, Pouratian N, Oskouian R]J, Schirmer B, Burns T.
Peroneal neuropathy following successful bariatric surgery.
Case report and review of the literature. ] Neurosurg.
2006;105:631-635.

Chaves LC, Faintuch J, Kahwage S, Alencar Fde A. A cluster
of polyneuropathy and Wernicke-Korsakoff syndrome in a
bariatric unit. Obes Surg. 2002;12:328-334.

Boylan LM, Sugerman HJ, Driskell JA. Vitamin E, vitamin
B-6, vitamin B-12, and folate status of gastric bypass surgery
patients. ] Am Diet Assoc. 1988;88:579-585.

Landais A. Neurological complications of bariatric surgery.
Obes Surg. 2014;24:1800-1807.

World Health Organization. (2018). Obesity and overweight.
online) Available at: http://www.who.int/en/news-room/fact-
sheets/detail/obesity-and-overweight (accessed 1 May 2018).
Berger JR. The neurological complications of bariatric surgery.
Arch Neurol. 2004;6:1185-1189.

Flancbaum L, Belsley S, Drake V, Colarusso T, Tayler E.
Preoperative nutritional status of patients undergoing Roux-
en-Y gastric bypass for morbid obesity. ] Gastrointest Surg.
2006;10:1033-1037.

Becker DA, Balcer LJ, Galetta SL. The neurological
complications of nutritional deficiency following bariatric
surgery. ] Obes. 2012;2012:608534.


https://www.oecd.org/els/health-systems/Obesity-Update-
https://www.oecd.org/els/health-systems/Obesity-Update-
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanders EA%5BAuthor%5D&cauthor=true&cauthor_uid=20380692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gerritsen J%5BAuthor%5D&cauthor=true&cauthor_uid=20380692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brunekreef B%5BAuthor%5D&cauthor=true&cauthor_uid=20380692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brunekreef B%5BAuthor%5D&cauthor=true&cauthor_uid=20380692
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smit HA%5BAuthor%5D&cauthor=true&cauthor_uid=20380692

Turkish Journal of Diabetes and Obesity / Tiirkiye Diyabet ve Obezite Dergisi
Original Article / Ozgiin Aragtirma

Learning Needs of Bariatric Surgery Patients: A Qualitative Study

Havva BOZDEMIR' @ 14, Ziileyha SIMSEK YABAN? @, Sertag Ata GULER?® ®, Nihat Zafer UTKAN® ®

"Kocaeli University, Medico Social Unit, Kocaeli, Turkey
?Kocaeli University, Faculty of Health Science, Department of Surgical Nursing, Kocaeli, Turkey
*Kocaeli University, Faculty of Medicine, Department of General Surgery, Kocaeli, Turkey

Cite this article as: Bozdemir H et al. Learning needs of bariatric surgery patients: a qualitative study. Turk ] Diab Obes 2022;3: 215-223.

ABSTRACT

Aim: This study was planned to determine the training needs that patients who experienced bariatric surgery patients should receive
from health professionals.

Material and Methods: The research was planned using a qualitative research methods. The study was conducted with 13 patients in a
university hospital between April 2020 and July 2020. Research data was collected using a Semi-Structured Interview form and patient
socio-demographic form. The data analysis method was used with MAXQDA 2020-Qualitative data Analyses program, Colaizzi's 7-step
analysis process.

Results: We five main themes related to the learning needs of patients who have undergone bariatric surgery were determined as;
“Physiological Requirements, Psychological Requirements, Social requirements, Consulting requirements and Learning methods”

Conclusion: It was determined that the patients had the highest learning needs on postoperative nutrition, complications, surgical
procedure, symptoms, daily life activities, mobilization, adapting to the social life, learning materials, to come together with the people
experiencing the process of bariatric surgery, etc. in the codes and sub-codes created from the patient expressions.

Patients undergoing bariatric surgery need continuous, easily accessible, applicable, and emotional support to prevent complications
before and after the surgery, to make behavioral changes and prevent weight gain.

Keywords: Bariatric surgery, Experience, Nursing care, Patient care, Patient education

Bariatrik Cerrahi Hastalarinin Ogrenme Gereksinimleri: Kalitatif Aragtirma

0z
Amag: Bu ¢alisma, obezite cerrahisi geciren hastalarin saglik profesyonellerinden almasi gereken egitim ihtiyaglarini belirlemek amacryla
planlandu.

Gereg ve Yontemler: Aragtirma nitel aragtirma yontemleri kullanilarak planlanmustir. Arastirma, Nisan 2020 ile Temmuz 2020 tarihleri
arasinda, yatan, 13 hastadan veri toplanarak gergeklestirilmistir. Arastirma verileri, yar1 yapilandirilmig gériisme formu ve hasta sosyo-
demografik formu kullanilarak toplanmustir. Veri analiz yonteminde, Colaizzi'nin yedi agamali analiz siireci ve Maxqda 2020-Kalitatif
Veri Analiz programi kullanilmigtir.

Bulgular: Nitel verilerin analizi sonucunda; obezite cerrahisi gecirmis hastalarin 6grenme ihtiyaclar: bes ana tema olarak belirlendi.
Bunlar; “Fizyolojik Gereksinimler, Psikolojik Gereksinimler, Sosyal Gereksinimler, Danismanlik Gereksinimleri ve Ogrenme
Yontemleridir.

Sonug: Hastalarin en yiiksek 6grenme gereksinimlerinin postoperatif beslenme, komplikasyonlar, cerrahi islem, semptomlar, giinlitk
yasam aktiviteleri, mobilizasyon, sosyal yasama uyum, 0grenme materyalleri, obezite siirecini yasayan Kkisilerle bir araya gelme
konularinda oldugu belirlendi. hasta ifadelerinden olusturulan kodlar ve alt kodlarda cerrahi vb.

Obezite cerrahisi gegiren hastalarin ameliyat 6ncesi ve sonrasi komplikasyonlar1 6nlemek, davranis degisiklikleri yapmak ve kilo alimini
onlemek igin siirekli, kolay erisilebilir, uygulanabilir ve duygusal destege ihtiyaglar1 vardur.

Anahtar Sozciikler: Bariatrik cerrahi, Hasta deneyimi, Hemsirelik bakimi, Hasta bakumi, Hasta egitimi
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INTRODUCTION

The success of obesity surgeries requires a multidisciplinary
team approach involving surgeons, psychiatrists, nutrition-
ists, nurses, physiotherapists, and other health profession-
als from the moment the patient is admitted to the hospital
to discharge. Obesity is a chronic disease characterized by
excessive fat accumulation in the body, which is listed as
the 5th leading cause of death in the world by the World
Health Organization (WHO), and as a result of the accumu-
lation of body fat in a way that disrupts health, many addi-
tional diseases occur, psychological and social problems, as
well as a disease with a high mortality and morbidity rate,
which reduces the quality of life (1,2). According to WHO
data for 2016, around 650 million people are obese in the
world.2 with the exponential growth of obesity, the number
of patients admitted to bariatric surgery has been increasing
every day in recent years (1). Although different techniques
are used in obesity surgery, it is based on two basic prin-
ciples such as restrictive, malabsorptive, in which stomach
volume is reduced (3).

Obesity surgery, morbid obesity-related diseases, and a
therapeutic tool for improving sustained weight loss, but
the patient and family compliance with treatment, are
important in influencing patient safety and patient out-
comes. Improvements in the patient’s quality of life, self-es-
teem, physical activity level, and weight-loss rates after
bariatric surgery a significant and sustained reduction in
comorbidity and mortality is an expected outcomes (4-6).
All surgical processes require interaction between the med-
ical team, patient, and family, and this interaction is usually
done through education (1). Some studies report the results
of different training programs applied to bariatric surgery
patients that affect the knowledge levels, physical activity
levels, and nutritional balance of the patients (6-10).

Bariatric surgery is responsible for a series of physical and
psychic changes experienced by patients who undergo this
procedure (11). Although, obese people who are constantly
gaining weight see surgery as a last resort. However, some
bariatric surgery patients may not be able to sustain weight
loss (6).

In national literature, research examining perspectives on
educational needs in patients experiencing bariatric surgery
has not been found. In addition, this study was planned to
determine the training needs that patients should receive
from all medical team members to make this process more
experienced, comfortable and uncomplicated before and
after bariatric surgery.
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MATERIALS and METHODS
Type of research, population, and sample

The research was planned qualitative research methods.
Patients undergoing bariatric surgery by both methods are
asked to contact doctors, nurses and other medical person-
nel (dietician, psychologist..etc.) who will allow in-depth
questioning of the responses to their educational needs they
need. The research was conducted between April 2020 and
July 2020 in the Department of General Surgery, Medical
Faculty Hospital of Kocaeli University.

Ethical approval was obtained for this study from the
Non-Interventional Clinical Ethics Committee of Kocaeli
University (Date:12/04/2020, decision no: KU GOKAEK
2020/4.18) and written consent was taken from the partic-
ipants.

The universe of the research is made up of 42 sleeve gas-
trectomy and four Roux-en-Y gastric bypass surgeries
with bariatric surgery treatment between 2015 and 2020 in
Kocaeli University’s Medical Faculty Hospital, Department
of General Surgery. The size of the sample for the qualitative
method was determined according to the situation in which
the sample was terminated (n=13) when the data began to
be repeated and satiation was reached (12-15). Criteria for
inclusion in researchers determined as having undergone
bariatric surgery and at least six months after surgery, vol-
unteering to participate in research, being able to speak
Turkish, to be over 18 years old.

Data collection tools

Research data was collected using a personal information
form consisting of open and closed questions covering
socio-demographic and disease information, a Semi-Struc-
tured Interview form.

Personal Information Form: It was created by the research-
er based on literature. Individual characteristics of patients
include questions about age, educational status, marital sta-
tus, year of marriage, work status, social security status, and
previous attempts to lose weight.

Semi-Structured Interview Form: The semi-structured
interview form was prepared. The consists of a general
opening question, a transition question and four key ques-
tions (Table 1). Questions are arranged in a logical string.
This form consists of three main parts. In the first part;
warm-up explanations, in the second part; interview ques-
tions and the third part, it consists of closing explanations.
The warm-up descriptions include two stages. The first part;
it consists of the content of the interview, in the second part;
consists of the steps of the process. The second part consists
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Table 1: Summary of Interview Guide Questions

1. Can you tell me about your surgery? How did it go?

2. Can you tell me about the training you received before and after surgery?

3. What would you like to know from a doctor, nurse, dietitian, or psychologist? What would you like to know about?

4. If you could change your experience of training for future patients, what would you change?

5. If you were to inform future patients, what would you tell them?

6. What did you need other than the training you received?

of a total of 6 questions to evaluate the care processes in the
hospital and determine the educational needs of bariatric
surgical treatment in patients undergoing bariatric surgery.
The third section covers closure. The research questions
were created by two bariatric surgeons, one nurse and nurse
academician experienced in the field of bariatric surgery
and qualitative research.

After obtaining the necessary ethics committee and institu-
tion permission, patients who met the criteria for inclusion
in the study were informed about the research. To collect
qualitative data, appointments were made for patients
who agreed to participate in the study. According to the
appointment plan established with the patients, the inter-
views were conducted in a quiet, comfortable, comfortable
room with only the researchers and the patient. Before the
interview began, patients were given informed written con-
sent, explaining the purpose of the study and how to do
it. It was guaranteed that everything that was said during
the interview would remain confidential, that no one oth-
er than the researcher would see this information, and that
his name would not be written in the report when writing
the research results. A personal information form was filled
out to patients before the interviews began. Patients have
explained the purpose of the interview and the steps of the
procedure. Data were recorded using a voice recorder with
patient approval. The negotiations were terminated when
the data replays began and no new information was avail-
able. In other words, it was terminated with 13 patients
when the data reached saturation (16,17).

Research Limitations

The data were collected during the pandemic period, when
the outpatient service was provided. In addition, the inter-
views with the patient were made masked and in accordance
with the 2 meter distance rule.

Analyses of Qualitative Data

Data collection is terminated when groups are completed.
After the interviews, the audio recordings were examined
and written by investigators. The thematic data analysis
method was used the with Maxqda 2020-Qualitative data

Analyses program in the analysis of research data. A strat-
egy for detailed identification of methods and analyses was
used for the reliability of the research. For internal validity
(credibility), the method of evaluation of data separately was
used by the researchers. A detailed description of the sample
and data (dense description of the sample, rich descriptions
of the data) was predicted for external data validity (18).
The first author was responsible for the management of the
entire analytical process. Colaizzi’s 7-step analysis process
was used to ensure the reliability of the analysis, and all
authors participated in all stages of the analysis (Figure 1)
(19).

Increasing Reliability

All the researchers came together for the reliability of the
research. The transcription of the audio recordings was
checked by the researchers. After discussion and frequent
rereading of the data, the team reached a consensus on all
steps implemented in the methodology. The translation of
the article was done by an expert who was trained in the
field of English language and whose mother tongue is Turk-
ish. The English and Turkish translations of the patient
statements were examined by the researchers and a consen-
sus was reached.

RESULTS

The average age of the patients participating in the qualita-
tive study was 34.6 years , seven of them were male, six were
married, six were working, and 13 were surgical-type sleeve
gastrectomy.

As a result of the analysis of the interviewers records, five
main themes were created: themes I-Physiological Needs,
II-Psychological Needs, III-Social Needs, IV-Counseling
Needs, V-Learning Methods.

Sub-themes and codes of physiological needs theme are
formed; Preoperative Learning Needs (Nutrition, Physio-
logical Preparation, Information about Surgical Procedure),
Postoperative Learning Needs (Nutrition, Exercise, Mobi-
lization, Daily life activities, Healing process), Symptoms
(Pain, Vomiting, Gas, Hiccups), Complications (Anastomo-
sis leak). The theme of psychological needs sub-themes and
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codes were created by; pre-operative psychological support
(Anxiety) after surgery, psychological support (psychologi-
cal preparation), the theme of social needs sub-themes and
codes were created by; informing the patient, social support,
adapting to social life, Surgical decision-making process
(Process to come together with people experiencing), Sub-

Table 2: Participant characteristics (n=13)

Characterstics Findings (n=13)
Gender *
Female 6 (46.15)
Male 7 (53.85)
Education status*
Primary education 2(15.38)
Secondary 3(23.07)
High school 5 (38.46)
License and above 3(23.07)
Marital status*
Married 6 (46.15)
Single 7 (53.85)
Work status*
Working 8 (61.54)
Not working 5(38.46)

Age (median/min.-max.) (33/26.5-42.7)

*Data were expressed as n(%)

Bozdemir H et al.

themes of the Consulting Requirement theme was created;
Emergency support mechanisms, conditions requiring hos-
pitalization, drug use, treatment management and control
process, sub-themes of Learning Methods theme was creat-
ed by; written materials and social media (Table 3).

Hierarchical Code-sub-code of the model according to the
analysis results, the generated code and sub-code when it
is sorted from most to least frequency of food 32 times, 26
times to come together with the people experiencing the
process of treatment in the management of 16 times, 11
times to adapt to the social life, written materials 10 times,
complications (leakage, anastomosis) nine times, pre-op-
erative psychological support, and information about the
surgical procedure pre-operative psychological support
(anxiety) eight times, pain, activities of daily living, which is
repeated six times to benefit from social media was detected
(Figure 1).

DISCUSSION

With this study, the educational needs of patients who
underwent bariatric surgery were reached under five main
headings. The five themes identified in this study are as fol-
lows: I-Physiological Needs, II-Psychological Needs, III-So-
cial Needs, IV-Counseling Needs, V-Learning Methods.

According to the results of qualitative data analysis, to learn
how to do the diet of patients after surgery, surgery (surgi-
cal type) to get more detailed information about, how the

Meeting with people

Information About
Surgical Procedure [*8]

who experience the process [*ZST\

Physiological
Preparation [*3]

I 4, Mobilization [*5]
Nutrition [*32]

| Daily Life Activities [*6] |

Surgery decision making process [*11]

l Nutrition [*1] ll

Exercise [2]
/ | The healing process [*3] |

Adaptation to social life [*11] ‘

Symptoms [*12]
[Pain, Vomiting, Gas,
Hiccups]

| Post-operative Learning Needs |—>

| Preoperative Learning Needs |
Social support [*8]\
Informing ! Social learning needs
the patient's relatives [*2]
Physiological Learning
Needs T

Complications [*9]
[Formation Of Anastomosis Leakage]

Patient Educational Needs

~

/I

\

| Psychological Learning Needs | Learning methods

| | ‘

Written materials [*10]
Social media [*6]

| Post-operative Psychological Support [*6] |

| Preoperative Psychological Support [*8] |

Inability To Meet

Anxiety[*2
nxiety[*2] Daily Life Activities [*5]

\

| Treatment management [*3] |

Control process [*5]

Emergency support mechanisms [*2] |

Figure 1: Hierarchical Code-Sub-Code of the Model. *Code Repeat Frequency
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Table 3: Theme, Sub-theme, Codes, and Patient Sentence Examples (n=13)

Theme Subtheme  Codes Exemplar Quote
,S “My doctor said you need to lose a few pounds before surgery, and I need to see your effort. We went on a
= diet before surgery. During the operation, both the doctor and his assistants came and followed him every
é day” (Interviewer 3: 8).

“In terms of pre-evaluation decision making, finaling - A little bit of procedure seems to me a little bit long
i.e. commute, appointment, even though I'm a little accelerated, because I also remember the late tests”
(Interviewer 2: 12). “The process of going to other outpatient clinics was long. It could have been shorter,
and there was the excitement of having an operation as soon as possible” (interviewer 2: 16).

Physiological
preparation

“After the operation, I don’t know, there could have been something clarifying. So it could be explained a
little more thans the operation will take place like this or that” (interviewer 2: 25).

Surgical Learning Requirements

Information
about surgical
procedure

“Our dietitian came in after the operation and told me everything one by one, as you need to diet, you
need to eat them. I'm still very happy thanks to him” (Interview 1: 2). “T'll give you how to live for the first
6 months, how to live for 3 months, how to eat liquid, how to eat at home, how to eat, how to do what I do”

_5 (interview 1: 3). “You'll just learn to live like this with limited plans and projects. You learn that it’s not all
'g about eating in life. You learn that life goes on without eating. Then we eat all the food you ate in one meal
= when you were 140 pounds, and now we eat it in 3-4 days. But now we're full. I say that there is no need to
burden yourself so much that I eat one bread and one soup” (1: 6).I don’t know that I should be dieting so
much after surgery” (interview 4: 10). “Td tell him to feed his eye first. I would say their habits would change
" from @’ to 7 ” (interview 6: 15).
= 5
g é “I mean, I think I did what I had to do. Frankly, 'm on a fitness bike for an hour. I think I did what I could”
= ¥ (interview 4: 16).
=} =)
© 3 -
g % 8 “Although I had difficulty walking at first, that problem disappeared afterward” (Interview 9: 3). “I forgot
= B g when T woke up, I forgot a little bit that I had surgery, and I tried to get up. At the moment of awakening,
= 3 when the nurses suddenly intervened there, I was afraid there, as if you were operated, you could not get
2. § up, there was something like a shock” (interview 10: 2).
=
-y

“After the operation, I wondered how life would change, I wanted to know how I would live after that, I
asked my doctor” (Interview 1: 3). “Because it’s the surgical process that’s most obsessed with it. How will I
live after surgery” (Interview 5: 5)

“The only thing that upset me after the operation is that my movements are a little limited, I can’t get
out, because of the germ infection. There is no human-induced, hospital-induced, doctor-induced or my
doctor-induced problem or surgery-induced problem, but I didn’t know what to do because I didn’t go out
to not get germs” (interviewer 6: 5).

Daily life activities
healing process

“After I came out of surgery, I didn't feel any pain, I only had pain for the first 5 minutes, so I didn’t have
any pain after that. Everyone would say this information, that everyone has nothing to be afraid of. Only
the first 5 minutes have a pain, and Life After Life is a pain at the time of your life” (Interview 1: 6). “I just
woke up in pain, very severe, I think the painkiller hadn’t been shot, so for me, as a hospital, that’s the only
missing thing I've experienced here” (Interview 5: 14).

“Am I going to throw up a lot, What am I going to eat, how will my life change” (interview 1: 3). “It’s a lot
of nausea. It was commented that there was vomitinga lott. I have not experienced any of them thankfully”
(interview 2: 8). “There’s only one hiccup, I eat a little fast, the alarm goes off, I hiccup three times four
times, I hiccup, and then it passes” (interview 3: 24).

Post-Operative Learning Requirements

Symptoms (Pain,
Vomiting, Gas, Hiccups)

“For example, after this operation again, the stomach will grow, I did something later, for example”
(Interview 2: 22).

“It could have been a danger, just no leakage, at least something could have happened with information like
what happens if there is a leakage. -I understand that when something happens to me, you mean how can
I understand it” (Interview 2: 26).

“How to test when there are complications. I'd like to know how my moments are. It scared me the most”.
(Interview 2: 37). “T have a lot of questions about what happens if It leaks in my stomach. There are a lot of
question marks” (Interview 5: 5).

(Formation of
anastomosis leakage)

Complications
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Table 3 continue

g 5 “I'd like a psychologist to comfort me about how to get into surgery comfortably before surgery” (interview
v & g LY S
25 < I had a fear on the first day” (interview 2: 4 ).
< —
g 3 g > 8
o0 - v—1>\ o= « 5 > . . 3. . t) .
§ = I £ “Lets play, Dad, let’s play, Son. Before the operation, I didn’t want to break the childrens hearts, but it was
A g ?;, = §  far-fetched like I was carrying a stone on my back. Because I have weight, fatigue, constant weakness, stress,
E g g § what a nuisance I have inside me. But after the surgery, it all went away” (Interview 8: 8).

“I'm afraid not to gain weight. Now 'm not as much as before. I used to eat a bite or two. Now, of course, I
can eat lighter than before. “I am afraid of food, that is, I am afraid of overeating, eating and gaining weight
again” (Interview 7: 8).

People are psychologically eating and feeling insatiable when you actually hear it( when you are 140 pounds
in a meal). all the food you eat now 3-4 days, but now we are full of one bread, and I am full of one soup,
and I would say that you don’t need to be so burdened” (interview 1: 6).

“At first, when I have this operation, you eat less, but those around you don't eat less, their lives go normally.
Then you feel a little psychologically bad. And you want to eat what they eat right now, and I can’t eat it like
they eat right now. They sit longer at the table, for example, when I am full of bites, I have to leave them,
I can’t accompany them, something a little difficult” (interview 10: 6). “After the operation, I was never
the same. I never had that happiness. I've had a breakdown, I don’t laugh as much as I used to, 'm not as
cheerful as I used to be” (Interview 12: 11).

“Even though our stomachs are small now, we must be hungry. I know at first, even 2 meatballs are enough,
but there were times when I put 5 meatballs on my plate. You want to see your plate full, I don't know, maybe
the counseling can affect this” (interview 3: 26).

Theme 2: Psychological Requirements

Post-operative Psychological Support
Psychological preparation

g"% 8 “A lot of work goes into the patient here, but I think for the first 15 days, I think there should be someone.
g == It definitely has to be. Because they’re more careful when they make those soups or something” (interview
& ~ = 3:12). “I think that private interviews should be conducted with the spouses of married patients and with
= = ~ the parents of single patients” (Interview 9: 7).
“The surgery actually triggered my son a little bit and I wanted to be behind him because he was young, in
g terms of himself he had decided. After that, mother said, let’s do it together” (interview 4: 3). “I convinced
& my mother not to bother me, he’s fearless, so I said We don’t ... we don’t ... ’'m gonna die, you're gonna stay
5 behind? I said Let’s go if we're going to die, let’s die together, and we went into surgery one after the other
g on the same day” (Interview 11: 10).
3 “I think that private interviews should be conducted with the spouses of married patients and with the
parents of single patients. 50% of success goes through them” (Interview 9: 7).
" “For example, I get up because I'm full before them, I usually don’t sit down, I do a different job with them,
E © or I put tea or something like that. For example, when you sit, I can't, even if I want to, instead of sitting
g 3 after I'm full, I want to do this. But they eat more, and because they eat more, they sit longer at the table”
.% 7‘5 (interview 10: 7).
g 2 “If we're going to have surgery, we should now agree to spend our lives eating healthy with little food”
o e (Interview 5: 26).
g o “I believe that everything in your life has changed everything in my life at least. From A to z, this caused
3 % things to change that I was angry and happy about” (Interview 6: 17).
ﬁ = “Here comes your assurance. Its a reassurance to me. I couldn’t get into an environment before the
g S operation, in terms of weight. For example, when I compare myself to someone, you Iinto an environment
) < v s , . 8 > »
= and your outfit doesn't suit you. I wouldn’t go in, so what would I do, I'd be upset all day at home, I'd cry
(interview 7: 3).
3 “I think transferring my experience to people who will have surgery will make them more comfortable,
3 ° it motivates them ecologically, it says psychologically, which means that a person has experienced it”
& ’§ 8 g (Interview 1: 6).
2 = § £ “There were a lot of people around me who actually were. In fact, there were those who came back from
% 3 % é very, very bad situations. A famous artist everyone knows, for example, came back from the dead, became a
E 2‘ k= ° fugitive or something like that. 'm a TV guy,  know him. For example, even he was in a coma or something,
9 g § S even though he came back from the dead. He said hed be on the phone today. When I say what you say I
g o0 2 S want to have this surgery. I came back from the dead, but with the right surgery and the right team, he said
= 3 & & that I would still have the operation, and then I decided to have the operation” (interview 3: 10).
g‘ é’ § £ “Before the surgery, we became members of the tube stomach group on social media. A lot of data came
%‘3 from there. We even asked what I was going to eat first. Because we acted in that direction, we had no
2 difficulty” (interview 13: 10).
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Table 3 continue

“I wonder if you ever wanted anyone from the team or someone who could be reached from the team, you
pulled it back because it was intense, or Okay, I'll handle it” (Interview 2: 32).

Emergency
Support
Mechanisms

“For example, I said that after this operation, your stomach will grow again, and then I did, for example,
you found out on your terms, like this. - What happens to me after surgery, I found out later, or rather, I
met someone who has had surgery. He had an operation on the second subject he did not pay attention to
the subject” (Interview 2: 30).

“If we blow up the stomach with a momentary mistake, he wants it, so especially I see that this is the biggest
dangerous period of the first 6 months. If there’s a leak in the stomach, we're at risk of dying, we may not
understand it, or we may be late for the hospital we understand, or we'll be taken to surgery, assuming it’s
a leak. If you are going to undergo open surgery in this way as an emergency, the stomach will be sewn by
hand, so the very serious distressing process scares me, the part that I am most careful about is this first 6
months” (Interview 5: 22).

Conditions Requiring
Repeated Hospitalization

“It's important to ask if something has happened to my eye if I will use this drop if anything will happen if

Theme 4: Consulting Requirements

o0
g % I will use this medicine. Because it’s about the stomach, does it dissolve in the stomach or cause trouble?”
R (Interview 3: 18).

o E “Here’s your diet, here’s your exercise, whether you did them or not, I would like to be followed” (interview
g g 2: 34). I think, of course, it would be great if it was a nurse or consultant just related to obesity, the first
% ?%)n semester yourself will be in surgery or something like that, if you want to reach him in case we can’t reach
&8 him, 'm throwing away the change in yourself, something happened that I ate, should I eat, should I not

p= eat? Or, most importantly, you have the flu” (interview 3: 18)

“It was a problem for me to call the doctors or the nurse because I thought they were working so hard, you
don’t ask about things, and I was living on my own. ’'m worried about disturbing you. Never disrupt their
control” (interview 6: 17).

Control
Process

“It was a process. I'll have a booklet in my hand or I'll be able to look at it quickly on my phone. I'm even
more relieved that it happened to the others, of course. I think I'd at least find answers to the questions in
my head quickly. It was a hassle for me to call the nurse at the bear because I thought they were working so
hard, and ask them some things, and I was living with myself. ’'m worried about disturbing you, and I think
that tracking and calling your controls may have increased it, and maybe made it easier in my Process”
(Interview 1: 6). “3 years I checked. There was no surgery video or life story I hadn’t watched” (interview
3:2). “I think an app would be very perfect. Because it’s in the book, it can also be entered into the internet
every time the phone also has an app. A lot of everything has an app, now you will also sell a car, you enter
the app and sell it. Social media is also on the app. I think the app makes it easier for young people and
now everyone is using it. For example, if there is something that will give you 10 days when you enter the
App Store, then maybe you can even do it alone, even if you are a single man at home” (Interview 13: 22).

Written Materials

Theme 5: Learning Methods

“Before the surgery, we became members of the tube stomach group on social media. a lot of data came
from there” (Interview 10: 10). “We had a Wahatsapp group, and every time we wrote, We immediately got
the answer from both the private and the group, we had very regular follow-ups, you will come on this day,
your next check said on this date, your next check said on this date” (Interview 3: 14).

Social
Media

process would work and follow-up after surgery, possible
complications that they can understand and follow how the
occurrence of social harmony in their life after surgery that
they provide the learning that would make their lives easier,
and it was determined that would facilitate their adaptation
to new life. In the literature, it is emphasized that it is neces-
sary to ensure that patients have the best knowledge of indi-
vidual treatment choices and clinical practice so that they
can cope with the complex and pervasive nature of chang-
es resulting from bariatric surgery (20). The general desire
and expectation of bariatric surgery patients is ‘normal-
ization’ (6). It requires the regulation of care provided by
medical team members to provide patients with appropriate
and effective care during the perioperative period, result-

ing in an increase in the success of the surgical procedure
(1,11,21,22). It has been stated that health professionals
should acquire special knowledge and skills regarding the
management of patients after bariatric surgery to provide
appropriate and effective care to the post-bariatric patient
(21). We think that our research results will contribute to
health professionals regarding the needs of bariatric surgery
patients.

In our results, it was found that they wanted psychologi-
cal support before and after the operation. Effective use
of social support systems (spouse, mother, experienced
patient) and educational materials (brochure,video,ap-
plication.) were determined that having a post-operative
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follow-up system and a medical staff to consult constant-
ly would have a positive impact on the process. The study
that report that peer support is effective in motivating
patients and enabling change (20). According to the results
of research conducted in the literature with patients under-
going bariatric surgery; long-term nutritional monitoring
of bariatric patients and monitoring of emotional compo-
nents are important for better surgical results (23,24). The
study that report that peer support is effective in motivating
patients and enabling change. It emphasizes the importance
of providing simultaneous psychological support as well as
pre-treatment education focusing on psychosocial well-be-
ing (20). After bariatric surgery before and after surgery in
patients, individually or as a group, educational brochures,
web-based training programs and training methods and
there are studies of patient education programs of differ-
ent educational contents (22). However, in order to provide
patients with realistic expectations for surgery and a better
understanding of post-surgical changes, it is important to
transfer an insight into the individual experience of the bar-
iatric patient to other patients (23,25). The results parallels
our research results. In contrast to the literature, our study
noted that the frequency of expressing what patients should
do about exercise in order to lose weight was very small.
However, regular physical activity after bariatric treatment
should be encouraged moderate aerobic physical activity
after surgical recovery at least 150 min per week. and 300
min. including the goal, bodybuilding 2 to 3 times a week is
considered evidence Level 1 recommendation in weight loss
(7,21). It suggested that this may be related to the fact that
they are restricted in their activities outside the home due to
Covid-19. In addition, the results of the study stating that
postoperative bariatric patients did not decrease in BMI due
to consuming foods such as sweets in their diets during the
incarceration period due to the pandemic and emotional
stress were reached (26).

The success of obesity surgeries requires a multidisciplinary
team approach involving surgeons, nurses, psychologists,
dietitians, physiotherapists and other health profession-
als from the moment the patient is admitted to the hospi-
tal until his or her discharge. It is very important to know
and meet the special needs of patients undergoing obesity
surgery due to the presence of accompanying diseases. The
results of this study will contribute to the patients’ deter-
mination of goals to meet their information needs during
the surgery process. Management of the bariatric surgery
patient requires privileged and qualified knowledge. The
results of the research contribute to the consultancy service
that should be given to increase the quality of care of the
patients during the treatment selection, surgery process and
after.
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In conclusion, during the perioperative period in patients
undergoing obesity surgery reduce the risks that may arise
in the care of, and to prevent the development of compli-
cations, pre-operative, intraoperative and post-heal and to
cope with the challenges they may face in the process as
soon as possible, be on behavior change and self-manage-
ment strategies by providing access to personalized, indi-
vidualized, holistic approach and providing counseling
services that aim to support the development of quality of
life and satisfaction of patients surgery it is reccommended
to establish training programmes.

Due to the lack of equal distribution of the group of patients
who formed the sample of the research according to the type
of surgery and because it is qualitative research, it cannot be
generalized to all patients undergoing bariatric surgery.
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Bu makaleye yapilacak atif: Adil H ve ark. Obeziteli erkeklerde D vitamini, viicut kompozisyonu ve lipid profili arasindaki iligki. Turk J Diab Obes 2022;3: 224-229.

0oz
Amag: Diinya Saglik Orgiitivniin obezite siniflamasinda kullanilan viicut kiitle indeksi (VKI) gore; 30-34,99 kg/m? 1. derece obez, 35-
39,99 kg/m? II. derece obez ve > 40 kg/m? III. derece obez olarak tanimlanmaktadir. Arastirmamizda obeziteli erkek bireylerde D
vitaminiyle viicut kompozisyonu ve lipid profili arasindaki iligkiyi belirlemeyi hedefledik.
Gere¢ve Yontemler: 232 obeziteli erkek bireyin degerleri retrospektif olarak calismaya dahil edildi. Viicut kompozisyonlari biyoelektriksel
impedans analizatorii (TANITA-48M) ile belirlenirken, kan parametreleri biyokimyasal dl¢iimlerle elde edildi. Istatistiksel analizde
Shapiro-Wilk, Spearman’s rho ve Pearson korelasyon testleri kullanildi ve p <0,05 anlaml1 kabul edildi.
Bulgular: Calismaya dahil edilen 96 erkek (%41,4) 1. derece obez, 78 erkek (%33,6) II. derece obez ve 58 erkek (%25) ise III. derece
obez olarak belirlendi. Ortalama 250H Vitamin D degerleri 117,31+8,56 bulundu. Ancak normal 250H Vitamin D degerlerine sahip
obeziteli erkek sayis1 18 (%7,8) olarak belirlendi. Eksik ya da yetersiz 250H Vitamin D seviyelerine sahip obeziteli erkeklerin sayis1 214
(%92,24) olarak bulundu. II. derece obeziteli erkeklerde yiiksek yogunluklu lipoprotein ile 250H Vitamin D seviyeleri arasinda pozitif
korelasyon bulundu. III. derece morbid obeziteli erkeklerde 250H Vitamin D diistiikge viicut kitle indeksi ve yag yiizdesinin arttig1
belirlendi (p<0,05).
Sonug: D vitamini takviyesi, obeziteli erkeklerde D vitamini eksikligi prevalansinin ¢ok yiiksek bulunmasi nedeniyle 6nemli oldugu
distiniilmelidir.
Anahtar Sozciikler: 250H Vitamin D, Obezite, Viicut kompozisyonu, Lipid profili

The Relationship Between Vitamin D, Body Composition and
Lipid Profile in Male Subjects with Obesity

ABSTRACT
Aim: Body mass index (BMI) 30.0-34.99 kg/m2 class I obese, 35.0-39.99 kg/m2 class II obese and > 40 kg/m? class III obese are defined
according to World Health Organization’s classification of obesity. In our study, we aimed to determine the relationship between vitamin
D and body composition and lipid profile in obese male individuals.
Material and Methods: The values of 232 obese male individuals were included in the study retrospectively. Body compositions were
determined with a bioelectrical impedance analyzer (TANITA-48M), while blood parameters were obtained by biochemical measurements.
SPSS22 (IBM Corp. Armonk, NY) was used for statistical analysis and p <0.05 was considered as statistically significant.
Results: 96 males (41.4%) were class I obese, 78 males (33.6%) were class II obese and 58 males (25%) were class III obese. The mean
250H Vitamin D values were found to be 17.31+8.56. However, the number of obese men with normal 250H Vitamin D values was
determined as 18 (7.8%). The number of obese men with deficient or insufficient 250H Vitamin D levels was found 214 (92.24%). It
was determined that as 250H Vitamin D decreased in class IIT morbidly obese males, body mass index and fat percentage increased
(p<0.05).
Conclusion: Vitamin D supplementation should be considered important due to the high prevalence of vitamin D deficiency in obese
males.
Keywords: Vitamin D, Obesity, Body composition, Lipid profile
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Obez Erkeklerde D Vitamini, Viicut Kompozisyonu ve Lipid Profili

GIRIS

Viicut yag Kitlesinin artmasiyla karakterize obezite, kronik
bir hastaliktir (1). Viicut kiitle indeksi (VKI) 25 kg/m®nin
tizerinde olan erigkinler agir1 kilolu, 30 kg/m*nin tizerinde
ise obez olarak tanimlanmaktadir (2). Diinya Saghk Orgii-
ti'ne gore VKIi degerleri; 30-34,9 kg/m?* 1. derece obez,
30-34,9 kg/m? II. derece obez ve 240 kg/m? III. derece obez
olarak kabul edilmektedir (3). Amerikali yetiskinler arasinda
obezite prevalansi 2015-2016 yilinda % 39,8 bulunmustur
(4). Turkiye’de 19-65 yas aras1 9820 yetiskinin yer aldig: bir
calismada ise obezite prevalansi % 30,3 (%20,5 erkek, %41
kadin) olarak belirlenmistir. Ayrica katilimcilarin %34,6’s1
(%39,1 erkek, %29,7 kadin) asir1 kilolu olarak bulunmustur
(5). Adolesan ve ¢ocuklarda yapilan bir meta-analiz ¢alis-
masinda ise obezite prevalansinin 2015 (2011-2015) yilinda
1995 (1990-1995) yilina oranla yaklasik 12 kat arttig1 bulun-
mustur (6).

Obezite; artrit, astim, safra kesesi hastaligi, hipertansiyon,
kardiyovaskiiler hastaliklar, diyabet, hiperinsiilinemi ve
cesitli kanser tiirleri igin bir risk faktorii olarak tanimlan-
mustir (7). Asir1 kilolu ve obez bireylerdeki 25(OH)D seviye-
lerinin normal kilolulara oranla daha diisiik olmasi vitamin
D’nin obezite patolojisinde rol oynayabilecegini diisiin-
dirmistiir (8). D vitamini eksikligi prevalansi, obez birey-
lerde 6trofik gruba goére %35 ve fazla kilolu gruba goére %24
daha yiiksek bulunmustur (9). Obezite ile iligkili D vitamini
yetersizliginin altinda yatan nedenin D, vitamininin viicu-
dun yag depolarinda birikmesi sebebiyle biyoyararlanimi-
nin azalmasidan kaynaklandig: diisiintilmektedir (10).

D, vitamini hem diyetle alinip hem de viicutta iiretilebi-
lirken, D, vitamini sadece diyetle alinabilmektedir (11).
Cografik lokasyon, yeterli olmayan giines 1s1n1, glinese ¢iki-
lan zaman veya giineste kalma stiresi gibi sebeplere bagh
olarak D vitamini eksikligi goriilmektedir (12). Calisma-
mizda obeziteli erkek bireylerde D vitamini, bazal meta-
bolik hiz, viicut kompozisyonu ve lipid profili arasindaki
iligkinin belirlenmesini amagladik.

GEREC ve YONTEMLER

Retrospektif ¢alismamiz Istanbul Medeniyet Universitesi,
Goztepe Egitim ve Arastirma Hastanesi, Aile Hekimligi
Anabilim Dali altinda yer alan Obezite Poliklinige bagvuran
obeziteli erkek bireylere ait ol¢limlerin dosya taramasina
dayanmaktadir. Calismamiz igin gerekli olan izin Istan-
bul Medeniyet Universitesi, Goztepe Egitim ve Arastirma
Hastanesi, Klinik Aragtirmalar1 Etik Kurulu'ndan alinds
(22.05.2019, N0:2019/0211).

Obezite Poliklinigine basvuran obeziteli erkeklere yapilan
rutin testlerden 250H Vitamin D, lipid profili (Triglise-
rid, Kolesterol, Yiiksek Yogunluklu Lipoprotein, Diigiik

Yogunluklu Lipoprotein) ile biyoimpedans analiz cihazin-
dan (TANITA-48M) alinan viicut kompozisyonu sonuglari
kaydedildi.

Caligmamiza 2018-2019 yillarinda Obezite Poliklinigine
basvuran 20-65 yas araliginda ilgili test sonuglarina sahip
erkekler dahil edildi ve ilk test sonuglar1 degerlendirmeye
alind1. Bu yas araliklarinda olmayan ve ilgili sonuglara sahip
olmayan bireyler calismadan dislandi. 250H Vitamin D
oranlary; 20 ng/mL’den diigiik ise 250H Vitamin D eksik-
ligi, 21 ile 29 ng/mL arasinda ise 250H Vitamin D yeter-
sizligi, 30 ng/mL’den yiiksek ise yeterli diizey ve 150 ng/
mL’den yiiksek ise 250H Vitamin D intoksikasyonu olarak
degerlendirildi (13).

istatistiksel Analiz

Istatistiksel analiz igin IBM SPSS versiyon 22.0 programi
kullanildi. Verilerin normal dagilip dagilmadigi Shapi-
ro-Wilk testi ile belirlendi. Verilen ortalama + standart
sapma olarak verildi. Korelasyon analizinde normal dagl-
mayan veriler Spearman’s rho, normal dagilan verilerde
ise Pearson testleri kullanildi. P<0,05 istatistiksel olarak
anlaml kabul edildi.

BULGULAR

Caligmamiza 250H Vitamin D seviyesi 136 ve 169 ng/ml
olan iki bireyin degerleri dislanarak analizler yapildig: icin
232 obeziteli erkek birey dahil edildi. Ortalama yas, boy ve
kilo degerleri sirasiyla; 46,15+12,21 yil, 174,3+7,47 cm ve
112,8+20,25 kg olarak bulundu. Obez bireylerin ortalama
total kolesterol seviyeleri 196,68+41,63 iken, Yiiksek Yogun-
luklu Lipoprotein (HDL) ve Diisiik Yogunluklu Lipoprotein
(LDL) degerleri 39,67+8,86 mg/dL ve 124,47+38,04 mg/dL
olarak belirlendi. Yag ve yagsiz kiitle yiizdesi ise sirayla;
32,95+5,37 ve 67,04+5,37 bulundu.

Obeziteli erkeklere ait diger verilerin ortalama degerleri
Tablo 1’de gosterildi. Obez bireylerin ortalama degerleri
ile 250H Vitamin D ve VKI arasinda korelasyona bakildi-
ginda; 250H Vitamin D ile VKI arasinda korelasyon bulun-
madi. 250H Vitamin D ile bazal metabolik hiz arasinda
pozitif yonde bir korelasyona rastlandi (r=0,133, p=0,043).
VKI ile bazal metabolik hiz (BMH) (r=0,653, p<0,001),
kilo (r=0,824, p<0,001), kas (r=0,583, p<0,001), yag kiitlesi
(r=0,892, p<0,001) ve % yagin (r=0,846, p<0,001) pozi-
tif yonde; yagsiz kitle (r=-0,846, p<0,001), % mineral
miktar1 (r=-0,482, p<0,001) ve % protein miktar1 (r=-0,788,
p<0,001) negatif yonde korele bulundu.

Obezite siniflandirmasina gore 96 erkek (%41,4) I. derece
obez, 78 erkek (%33,6) II. derece obez ve 58 erkek (%25) ise
III. derece obez olarak belirlendi. Obezite derecelerine gore
degisen parametrelerin ortalama degerleri Tablo 2’de goste-
rildi. 1. derece obeziteli erkeklerde VKI ile yag (r=0,566,
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p<0,001), yag ytizdesi (r=0,399, p<0,001) ve kilo (r=0,445,
p<0,001) arasinda pozitif yonde korelasyon bulundu. II
derece obeziteli erkeklerde HDL ile 250H Vitamin D sevi-
yelerinin pozitif yonde korele oldugu bulundu (r=0,233,
p=0,04). II. derece obeziteli erkeklerde VKI ile yag (r=0,621,
p<0,001), yag yiizdesi (r=0,59, p<0,001), kilo (r=0,478,
p<0,001) ve bazal metabolik hiz (r=0,29, p<0,001) arasinda
pozitif yonde korelasyon bulundu. III. derece obeziteli
erkeklerde 250H Vitamin D ile VKI (r=-0,276 p=0,036), yag
yiizdesi (r=-0,285, p=0,03) ve yagsiz kiitle (r=0,285, p=0,03)
arasinda korelasyon bulundu. III. derece morbid obeziteli
erkeklerde viicut kiitle indeksi ve yag yiizdesi arttikca 250H
Vitamin D’nin diistigii belirlendi (p<0,05).

250H Vitamin D seviyeleri arttik¢a yagsiz kiitle yiizdesi-
nin de arttig1 bulundu (p=0,03). Yag, % yag kiitlesi ve kilo
beklenildigi gibi her obezite derecesinde VKI degerleri ile
pozitif yonde korele bulunurken (p<0,001), II. ve III. derece
obezlerde BMH ve kas kiitlesinin de pozitif yonde korele
oldugu belirlendi (p<0,05). Ancak kas kiitlesinin II. ve III.
derece obezlerde artmasina karsin, her obezite derecesinde
% protein miktarryla VKI degerlerinin negatif yénde kore-
lasyon gostermesi (p<0,05), muhtemelen VKI’deki asil arti-
sin yag kiitlesine bagli olmasi ve buna bagli olarak protein
miktari ylizdesinin diismesinden kaynaklanmaktadhr.

Ortalama 250H Vitamin D degerleri 18,46+15,18 bulunur-
ken; normal 250H Vitamin D degerlerine sahip obeziteli
erkek sayis1 18 (%7,8), eksik ya da yetersiz 250H Vitamin
D seviyelerine sahip obeziteli erkeklerin sayis1 214 (%92,24)
olarak bulundu (Tablo 3) (Sekil 1). 250H Vitamin D seviye-
lerine gore gruplandirma yapildiginda, <10 ve 20-30 ng/mL
gruplarinda 250H Vitamin D seviyeleri ile diger paramet-
reler arasinda bir korelasyon gozlenmedi. 250H Vitamin D

Tablo 2: Obezite siniflandirmasina gore parametre degerleri.

Adil H ve ark.

eksikligi olan (10-20 ng/mL) grupta ise 250H Vitamin D ile
% protein miktarinin pozitif yonde korele oldugu bulundu
(r=0,192, p=0,042). Normal 250H Vitamin D (30-150 ng/
mL) degerlerine sahip obeziteli erkeklerde total kolesterol
ile 250H Vitamin D seviyeleri arasinda negatif korelasyon
belirlendi (r=-0,475, p=0,046).

Tablo 1: Obeziteli erkek bireylerin ortalama parametre degerleri.

Sonuglar (n=232)

HOGEITIG (75,5 Ortalama=SS (Ortanca, En alt-En iist)
Yas (y1l) 46,15+12,21 (47, 21-65)

Boy (cm) 174,03+7,47 (174, 141-192)
Kilo (kg) 112,8+20,25 (108,35, 65,3-223,7)
250H Vitamin D (ng/mL) 17,31+8,56 (15,45, 4,6-50,5)
TK (mg/dL) 196,68+41,63 (191,5, 94-412)
YDL (mg/dL) 39,67+8,86 (39, 22-73)

DDL (mg/dL) 124,47+38,04 (123,5, 38-338)
TG (mg/dL) 163,68+70,39 (147, 28-390)
VKi (kg/m2) 37,13+5,52 (36,1, 30-64)
BMH (kcal) 2260,93+316,58 (2222, 1468-3678)
Kas (Kg) 71,0548,24 (70,4, 46,7-102,8)
Yag (Kg) 38,13+13,38 (34,45, 16,1-115,7)
Yag % 32,95+5,37 (32,75, 20,7-51,7)
Yagsiz kiitle % 67,04+5,37 (67,26, 48,28-79,34)

4,55+0,5 (4,495, 2,94-5,7)
13,88+1,96 (14,11, 7,46-17,5)

Veriler Ortalama + SS (ortanca, en alt - en {ist) degerler olarak
verilmektedir. SS: Standart Sapma, VKi: Viicut Kiitle Indeksi,
TK: Total Kolesterol, HDL: Yiiksek Yogunluklu Lipoprotein, LDL: Diigiik
Yogunluklu Lipoprotein, TG: Trigliserid, BMH: Bazal Metabolik Hiz

Mineral miktar1 %

Protein miktar1 %

I. Derece Obez (n=96)

I1. Derece Obez (n=78) I11. Derece Obez (n=58)

Parametre Ortalama + SS

(Ortanca, En alt-En iist)

Ortalama + SS
(Ortanca, En alt-En iist)

Ortalama + SS
(Ortanca, En alt-En iist)

VKI (kg/m?) 32,44+1,47 (32,5, 30-34,9)

37,27+1,48 (37,15, 35-39,8) 44,7+4,65 (43,4, 40-64)

Boy (cm) 174,5+7,64 (175, 141-191) 171,9+7,3 (172,5, 143-192) 176,13+6,78 (177,5, 160-191)
Kilo (kg) 99,07+9,52 (98,9, 65,3-120) 110,47+10,9 (109, 76,3-136,2)  138,67+18,6 (135,1, 102,4-223,7)
Kas (kg) 66,96+6,52 (66,85, 46,7-82,5) 69,87+6,1 (69,8, 47,5-84,8) 79,4%7,25 (79,7, 62,6-102,8)
250H Vitamin D (ng/mL) 17,8+8,42 (16,45, 5,5-48) 17,38+8,65 (15,2, 5,3-46,6) 16,38+8,7 (14,2, 4,6-50,5)
TK (mg/dL) 195,44+39,67 (189,5, 102-278) 196,88+47,13 (189, 107-412) 198,46+37,3 (199,5, 94-303)
YDL(mg/dL) 38,93+7,66 (38,5, 23-61) 40,47+11,07 (39, 22-73) 39,82+7,27 (38,5, 25-62)
DDL(mg/dL) 124,22+34,86 (122,5, 38-193) 124,38+43,99 (119, 57-338) 125+34,99 (126,5, 46-207)
TG (mg/dL) 161,23+67,67 (146,5, 28-332) 160,03+66,96 (147, 40-357) 172,65+79,2 (148,5, 45-390)
BMH (kcal) 2084,8+219 (2079,5, 1468-2618) 2212,44+208,86 (2190, 1484-2751) 2617,62+286,9 (2624, 1975-3678)

Veriler Ortalama + SS (ortanca, en alt — en iist) degerler olarak verilmektedir. SS: Standart Sapma, VKi: Viicut Kiitle indeksi, TK: Total Kolesterol,
YDL: Yiiksek Yogunluklu Lipoprotein, DDL: Diisiik Yogunluklu Lipoprotein, TG: Trigliserid, BMH: Bazal Metabolik Hiz.
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Tablo 3: Obeziteli erkek bireylerin 250H Vitamin D (ng/mL)
seviyelerine gore gruplandirilmast.

250H Vitamin D Say1 (%) Ortalamaz SS i
(ng/mL) (Ortanca, en alt, en iist)
Genel 232 (100) 17,31+8,56 (15,45, 4,6-169)
0-10 ng/mL 48 (20,7) 7,84+1,53 (8,05, 4,6-10)
10-20 ng/mL 112 (48,3)  14,83+2,8 (14,65, 10,1-20)
20-30 ng/mL 54 (23,3) 24,13+2,56 (24, 20,2-30)
30-150 ng/mL 18(7,8)  37,44%6,89 (33,8, 30,6-50,5)

Veriler Ortalama + SS (ortanca, en alt — en iist) degerler olarak
verilmektedir. S§S: Standart Sapma.

60,00

50,00

40,00+

30,004

25 OH Vitamin D

=

20,00

z

T
10-20 ngimL.

10,00+

.

T
0-10 ngimL.

00

T T
20-30 ngimL. 30-150 ngimL_

Sekil 1. Obeziteli erkek bireylerin 250H Vitamin D (ng/mL) grup
dagilimlari.

TARTISMA

Diyetle alinabilen D vitamini ayrica viicutta da tretilebil-
mektedir. Viicutta giines 15181yla olusan 7-dehidrokoleste-
rol, karacigerde 25 hidroksilaz enzimiyle 25 hidroksivitamin
D’ye [25 (OH)D] ardindan bobreklerde 1 alfa hidroksilaz
enzimiyle aktif formu olan 1,25 dihidroksivitamin D’ye
[1,25(0OH)2D] 1 alfa hidroksilaz enzimiyle dontstiiril-
mektedir (14). 1,25(OH),D hiicre gekirdegindeki vitamin
D reseptoriine (VDR) baglanarak basta kalsiyum (Ca) ve
fosfor (P) metabolizmalariyla iligkili genleri diizenlemekte-
dir. 250H Vitamin D, parathormon (PTH) seviyelerini de
diizenleyerek seviyesinin artmasina neden olabilmektedir.
Artmis PTH seviyeleri hiicreye kalsiyum (Ca) girisini arti-
rarak lipolizi baskilamakta ve yaglanmayla obeziteye sebep
olmaktadir (15).

250H Vitamin D yag dokusunda depolandig1 icin obezi-
tede 250H Vitamin D takviyesinin 5 kata kadar artirilmasi
onerilmektedir (16). Daha 6nceki ¢alismalarda 250H Vita-
min D’nin obezitede yetersiz oldugu ve aralarinda istatis-

tiksel olarak anlamli bir iligki oldugu ortaya konulmustur
(17-19). Calismamizin Orneklemini olusturan obeziteli
erkeklerin %41,4’ti I. derece obez, %33,6’s1 II. derece obez
ve %2571 ise III. derece obez olarak belirlendi. Normal
250H Vitamin D degerlerine sahip obeziteli erkek 6rnek-
lemin yalnizca %7,8’ini olusturuyordu ve eksik ya da yeter-
siz 250H Vitamin D seviyelerine sahip obeziteli erkekler
orneklemin %92,24’iinli (n=214) kapsiyordu.

Normal 250H Vitamin D degerlerine sahip obeziteli erkek-
lerde total kolesterol ile 250H Vitamin D seviyeleri arasinda
negatif korelasyon belirlendi. II. derece obeziteli erkeklerde
yiiksek yogunluklu lipoprotein ile 250H Vitamin D sevi-
yelerinin pozitif yonde korele oldugu bulundu. III. derece
obezlerde ise 250H Vitamin D ile viicut kiitle indeksi ve yag
ylizdesi arasinda negatif korelasyon belirlendi.

Metabolik sendroma sahip morbid obezlerde vitamin D
eksikliginin metabolik sendrom kriterlerini karsilamayan
obezlere oranla daha yiiksek oldugu bulunmustur. Ayrica
vitamin D eksik grubun serum HDL seviyeleri diisitk bulu-
nurken, TG seviyeleri yiliksek bulunmustur (20). Vitamin D
seviyeleri obez ve kilolu ¢ocuklarda da disiik bulunmustur
(21) ve vitamin D yetersizliginin artmig yas, VKI, sistolik
basing ve azalmig HDL ile iligkili oldugu bulunmustur (22).
Caligmamizda obezite siniflarina goére gruplandirma yapil-
madiginda; obez bireylerde 250H Vitamin D’nin ve VKI
arasinda korelasyon bulunmadi. Obezite siniflandirmasina
gore gruplama yapildiginda; I. derece obeziteli erkeklerde
250H Vitamin D seviyesi ile diger parametreler arasinda
bir iligki gozlenmezken, II. derece obeziteli erkeklerde
250H Vitamin D seviyeleri azaldiginda HDL seviyelerinin
de istatistiksel olarak anlamli bigimde azaldig1 belirlendi.
I11. derece morbid obeziteli erkeklerde VKI ve yag yiizdesi
arttikga 250H Vitamin D’nin diistiigii belirlendi.

250H Vitamin D eksikligine maruz kalmis sicanlarda alkol-
den bagimsiz karaciger yaglanmasinin artti$1 gosterilmis-
tir (23). Bizim ¢alismamizda da normal 250H Vitamin D
(30-150 ng/mL) degerlerine sahip obeziteli erkeklerde total
kolesterol ile 250H Vitamin D seviyeleri arasinda negatif
korelasyon belirlendi (p=0,046). Ancak bu anlaml iligki
250H Vitamin D eksik ya da yetersiz olan gruplarda gozlen-
medi. Gastrik bypass cerrahisinden 6nce, morbid obez
hastalarin ¢ogunda 250H Vitamin D titkenmesi ve sekon-
der hiperparatiroidizm goriildiigii bulunmustur. Calismaya
dahil edilen morbid obezlerin %60’ inda 250H Vitamin D
seviyesi <20 ng/mL iken, %48’ inde PTH seviyesinin yiiksel-
digi bulunmustur. Ayrica 250H Vitamin D seviyelerinin
viicut kiitle indeksi ve PTH seviyeleri ile zit yonde iligkili
oldugu belirlenmistir (24). Bir diger ¢aliygmada VKI’nin
serum saglam paratiroid hormonu ile pozitif ve 250H Vita-
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min D ile negatif korelasyon gosterdigi bulunmustur (25).
Ancak ¢aligmamizda PTH hormon seviyelerine bakmadigi-
miz i¢in bu iliskiyi degerlendiremedik.

Randomize, cift kor bir calismada; 250H Vitamin D
takviyesi uygulanan grubun viicut yag kiitlesinde plasebo
grubuna kiyasla istatistiksel olarak anlamli bir azalmaya
neden oldugu bulunmustur (26). Bir bagka calismada ise
VDR (FokI) polimorfizmi yash erkeklerde daha diisiik
yagsiz kiitle ve sarkopeni ile iligkili bulunmustur (27).
Bizim ¢alisgmamizda da III. derece obezlerde 250H Vita-
min D seviyeleri arttik¢a yagsiz kiitle yiizdesinin ise arttig1
bulundu. Ayrica 250H Vitamin D eksikligi olan (10-20 ng/
mL) grupta ise 250H Vitamin D ile % protein miktarinin
pozitif yonde korele oldugu bulundu.

Sonug olarak ¢alismamizda eksik ya da yetersiz 250H Vita-
min D seviyelerine sahip obeziteli erkeklerin sayisi 214
(%92,24) olarak bulundu. Yapilan ¢alismalar 250H Vita-
min D takviyesinin kilo vermeye yardimci oldugu yoéniin-
dedir (28, 29). Bizim ¢calismamizda morbid obezlerde 250H
Vitamin D seviyesinin yiiksek ise yag seviyesinin azaldig1
gozlendi. Bu sebeple obeziteli erkeklerde 250H Vitamin D
eksikligi prevalansinin yiiksek olmasi nedeniyle viicut yag
seviyesinin azaltilmasi hedeflendiginde 250H Vitamin D
takviyesinin 6nemli olabilecegi diisiincesindeyiz.
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Diyabetik Retinopatili Hastalarda Saglikla Iliskili
Yasam Kalitesini Etkileyen Faktorlerin Degerlendirilmesi
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Bu makaleye yapilacak atif: Sakallioglu AK ve ark. Diyabetik retinopatili hastalarda saghkla iliskili yagam kalitesini etkileyen faktorlerin degerlendirilmesi.
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oz
Amag: Diyabetik retinopati (DRP) hastalarinda saglikla iliskili yasam kalitesini (STYK) etkileyen faktdrlerin aragtirilmast.
Gereg ve Yontemler: Calismaya tip 2 diyabet nedeniyle DRP agisindan takipli 400 hastanin 800 gozii katilmistir. Hastalar oftalmolojik
muayene sonrasinda Kisa Form-36 (SF-36) anketini doldurmustur. SF-36’ya gore fiziksel islev, fiziksel rol, bedensel agri, genel saglik,
canlilik, sosyal islevsellik, duygusal rol ve ruh saghig, fiziksel ve zihinsel bilesen 6zet olgiimleri hesaplandi. Hastalarin demografik
ozellikleri hasta dosyalarindan not edilmistir. ki bagimsiz grubu karsilastirmak igin normal dagilim varsayildiginda bagimsiz
orneklemlerde T-testi, verilerin normalligi reddedildiginde Mann-Whitney U testi kullanildi. Ikiden fazla olan bagimsiz gruplarin
karsilastirilmasinda Bonferroni veya Tamhane’s T2 diizeltmeli ANOVA testi, sayisal degiskenler arasindaki iliski Pearson korelasyon
testi ile degerlendirildi. Anlamlilik diizeyi p<0,05 olarak kabul edildi.

Bulgular: Kadinlarin (p<0,001), diyabet siiresi 15 yildan fazla olanlarin (bedensel agri icin p=0,002; digerleri i¢in p<0,001) SIYK
disiik saptandi. Fiziksel ve zihinsel bilesen 6zet 6l¢iim degerleri 65 yagindan biiyiik hastalarda distktii (sirasiyla p=0,046, p=0,034).
Panretinal fotokogiilasyon (PRFK) yapilan ve iskemi saptanan hastalarda STYK degerleri bedensel agr1 harig (PRFK igin p=0,178; iskemi
i¢in p=0,252) anlaml diisiik saptandi (p<0,05). Proliferatif diyabetik retinopati (PDR) hastalarindan DRP(-) hastalara dogru SIYK
bedensel agr1 hari¢ anlaml sekilde yiikseldi (p<0,05). Gorme keskinligi 20/40’tan az olan hastalarda ruh saglig1 (p=0,335) ve bedensel
agr1 (p=0,069) hari¢ tim alt grup degerleri dustikti.

Sonug: Kadin cinsiyetin, 15 y1l ve {izerinde diyabet dykiistiniin, kismen ileri yasin, daha fazla PRFK yapilmis olan hastalarin, retinal
iskemisi olan hastalarin ve daha diisitk gorme diizeyine sahip hastalarin STYK’sinin diisiik olabilecegi géz 6niinde bulundurulmasi, bu
hastalarin tedavi yonetiminde daha dikkatli olmamizi saglayabilir.

Anahtar Sozciikler: Diyabetik retinopati, Diyabet, Yasam kalitesi

Evaluation of Factors Affecting Health-Related Quality of Life in Patients
with Diabetic Retinopathy

ABSTRACT
Aim: To investigate the factors affecting health-related quality of life (HRQOL) in diabetic retinopathy (DRP) patients.

Material and Methods: The study included 800 eyes of 400 type 2 diabetes patients who were followed up for DRP. After the ophthalmologic
examination, the patients completed the Short Form-36 (SF-36) questionnaire. According to SF-36, summary measures of physical function,
physical role, body pain, general health, vitality, social functionality, emotional role, and mental health, physical and mental components
were calculated. Demographic characteristics of the patients were noted from the patient files. To compare two independent groups, the
independent sample T-test was used when normal distribution was assumed, and the Mann-Whitney U test was used when the normality
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of the data was rejected. In the comparison of more than two independent groups, Bonferroni or Tamhane’s T2 corrected ANOVA test was
used and the relationship between numerical variables was evaluated with the Pearson correlation test. The significance level was accepted
as p<0.05.

Results: HRQOL was low in females (p<0.001) and patients with diabetes more than 15 years (p=0.002 for body pain; p<0.001 for
others). Physical and mental component summary measurement values were lower in older patients (p=0.046, p=0.034, respectively). In
patients who underwent pan-retinal photocoagulation (PRFC) and were diagnosed with ischemia; except body pain (for PRFC p=0.178;
for ischemia p=0.252), HRQoL values were found to be significantly lower (p<0.05). From proliferative diabetic retinopathy (PDR)
patients to DRP(-) patients, except for body pain, HRQ was significantly increased (p<0.05). All subgroup values were low in patients
with visual acuity less than 20/40, except mental health (p=0.335) and body pain (p=0.069).

Conclusion: Considering that in patients who are female, have a history of DM for 15 years or more, are partially older; patients with more
PRFC, patients with retinal ischemia, and have a lower vision, the HRQOL may be low; so this may prompt us to be more careful in the

treatment management of these patients.

Keywords: Diabetic retinopathy, Diabetes mellitus, Quality of life

GIRIS

Diabetes mellitus (DM), diinya ¢apinda 6nde gelen kro-
nik hastaliklardan biridir. Diinya Saghk Orgiitii verilerine
gore, diyabetik hasta sayisinin 2030 yilina kadar 366 milyon
diizeyine ulasmasi 6ngoriiliiyor (1). Hareketsiz yasam tarzi,
obezite ve niifusun yaslanmasi DM insidansinin artmasini
etkileyen faktorler arasindadir. DM komplikasyonlar: hasta
morbidite ve mortalitesini artirmaktadir ve bu artis saglikla
iliskili yasam kalitesini (SIYK) diigiirmektedir (2).

Diyabetik retinopati (DRP), DM’li bireylerin yaklagik
%30’unda mevcut olmasina ragmen, yalnizca %5-10"'unda
gormeyi tehdit edici proliferatif diyabetik retinopati (PDR)
ve diyabetik makuler 6dem (DMO) gelisir (3,4). Bununla
birlikte, yasam boyu DRP riski, tip 2 DM’li bir kiside %50-
60’tir ve bu oran tip 1 DM’li kisilerde %90’a kadar ¢ikar (5).

Wisconsin Diyabetik Retinopatinin Epidemiyolojik Calisma-
s, tip 1 veya tip 2 DM popiilasyonlarinda DRP, DMO ve PDR
prevalansi hakkinda ayrintili uzun vadeli veriler saglamistir
(5,6). Bu verilere gore, DM'li kisilerin yaklasik %75 inde tani-
dan 10 yil sonra DRP gelistigi; baslangigta DRP’si olanlarin
yaklasik {icte ikisinde daha siddetli DRP, %20’sinde ise ilerle-
mis PDR veya DMO gelistigi bildirilmistir (6).

DM hastalarinin normal popiilasyona kiyasla 6zellik-
le fiziksel saglik agisindan daha kotii bir yasam kalitesine
sahip oldugu saptanmistir (7-10). Makro ve mikrovaskiiler
komplikasyonlar diyabetlilerde daha diisiik yasam kalitesi
ile iligkili faktorler arasindadir (11-15). Ozellikle mikrovas-
kiiler komplikasyonlar a¢isindan ¢aligmalar, nefropati, reti-
nopati ve diyabetik ayak gibi komplikasyonlarin, hastalarin
tiziksel ve zihinsel sagliklarinin azalmasinda gok 6nemli bir
rol oynadigini gostermistir (16-19). Bu sebeple bu ¢aligma-
da DM’nin mikrovaskiiler komplikasyonlarindan biri olan
DRP gelisen hastalarda, SIYK degisimi ve bu degisime etki
eden faktorlerin saptanmasi amaclanmustir.

GEREC ve YONTEMLER

Bu kesitsel kargilastirmali vaka serisi, 1 Mart-30 Nisan 2022
tarihleri arasinda, bir tip fakiiltesi hastanesinin oftalmoloji
boliimii retina kliniginde DRP bulgusu veya riski nedeniyle
takipli 400 tip 2 DM hastasinin 800 gozil ile yiiriitiilmiigtiir.

Bu ¢alismada, bireylerin yagam kalitesini degerlendirmek
amaciyla Rand Corporation tarafindan gelistirilmis, tiirkce
giivenilirlik ve gecerlilik ¢aligmasi ise Kogyigit ve ark. tara-
findan yapilmis olan Kisa Form-36 (SF-36) 6l¢egi kullanildi
(20). SE-36, fiziksel islev, fiziksel rol, bedensel agri, genel
saglik, canlilik, sosyal islevsellik, duygusal rol ve ruh sagl-
g1 olmak tizere sekiz alt skalada 36 soru igerir. Tiim SF-36
sorular1 0 ile 100 arasinda degisen bir puana dontstiiril-
mistiir. Yiiksek puanlar daha iyi saglik durumunu goster-
mektedir (21). Fiziksel bilesen ve zihinsel bilesen olmak
tizere iki Ozet skalasi vardir. Fiziksel bilesen 6zet dl¢timii;
fiziksel islev, fiziksel rol, bedensel agr1 ve genel saglik alt
skalalarindan, zihinsel bilesen 6zet 6l¢iimii ise; canlilik, sos-
yal islevsellik, duygusal rol ve ruh saghg: alt skalalarindan
olusur (22). Anketteki 3. soru fiziksel islevselligi, 6. ve 10.
sorular sosyal islevselligi, 7. ve 8. sorular bedensel agriy1, 9.
sorunun a, e, g ve i siklar1 canliligy, 5. soru duygusal sorun-
lara baglh rol kisithligini, 4. soru fiziksel sorunlara bagl rol
kisithiligini, 9. sorunun b, ¢, d, f ve h giklar1 ruh saghgini, 1.
ve 11. sorular genel saglik algisini1 degerlendirmektedir (22).
Bir,2,6,8,10 ve 11. sorular saglig1 5 seviyede degerlendirir.
En disiik deger 0 puan olmak iizere sirasiyla 25,50,75 ve en
yiitksek deger 100 puana kargilik gelir. Ugiincii soru saghg 3
seviyede degerlendirir. En diisiik deger 0 puan olmak tizere
sirastyla 50 ve en yiiksek deger 100 puana karsilik gelir. Dort
ve 5. sorular saglig1 2 seviyede degerlendirir ve en diigiik
deger 0, en yiiksek deger 100 puandir. 7 ve 9. sorular saglig
6 seviyede degerlendirir. En diisitk deger 0 puan olmak iize-
re sirastyla 20,40,60,80 ve en yiiksek deger 100 puana karsi-
lik gelir (23). SF- 36’n1n tiirkge giivenilirlik ¢aliymalarinda
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alt dlgekler i¢in Cronbach alfa katsayilar1 0.73-0.76 arasinda
bulunmustur (20).

Tim hastalara her vizitte Snellen eseli ile en iyi diizeltilmis
gorme keskinligi (EIDGK), biyomikroskopik muayene ve
6n segment degerlendirmesi, Goldmann aplanasyon tono-
metresi ile goz i¢i basing 6l¢iimii ve detayli fundus muaye-
nesi dahil tam oftalmolojik muayene yapildi. DMO tanist
alan hastalarda hastaligin takibi optik koherens tomografi
cihazi (Zeiss Cirrus HD-5000, Carl Zeiss, Dublin, ABD) ile
yapildi. Hastalarin yas, cinsiyet, DM dis1 sistemik hastalik-
lari, DM tanu siiresi, hastalara uygulanmis olan panretinal
fotokoagiilasyon (PRFK) ve intravitreal enjeksiyon (IVE)
bilgileri hasta dosyalarindan kaydedildi. DRP saptanan has-
talarda PDR/ non-PDR (NPDR) ayrimi ve retinal iskemi
varlig1 fundus floresein anjiografi gériintiilemesi ile yapildi.
Tim hastalardan muayene sonrasinda SF-36’y1 doldurma-
lar1 istendi.

DRP disinda bagka bir retinal hastaligi olan hastalar (yasa
bagli makula dejenerasyonu, retinal vaskiilit vb.), santral
gormeyi diisiiren korneal hasari olan hastalar, glokom has-
talari, ileri diizey katarakt: olan, katarakt ve vitreoretinal
cerrahi disinda cerrahi geciren, okuma-yazma bilmeyen,
SE-36 formunu dolduracak mental veya entellektiiel diizeye
sahip olmayan hastalar ¢aligmaya dahil edilmedi.

Calisma boyunca Helsinki Deklarasyonu ilkelerine uyul-
du. Calismanin tasarimi ve olast sonuglar1 agiklandiktan
sonra hastalardan bilgilendirilmis onam alindi. Caligma bir
Uiniversite egitim ve arastirma hastanesi etik kurul komi-
tesi tarafindan onaylanmigtir (onay kodu: TUTF-BAEK
2022/103).

Istatistiksel analizler, IBM SPSS Statistics (IBM Corp.,
Armonk, NY, ABD) siiriim 20.0 kullanilarak yapildi. Sayisal
tanimlayici istatistikler, normal dagilim gosteren degisken-
ler i¢in ortalama ve standart sapmalar, normal dagilim gos-
termeyen degiskenler icin medyan degerler olarak sunuldu.
Kategorik degiskenlerin tanimlayicr istatistikleri yiizde ola-
rak sunuldu. Verilerin normalligini degerlendirmek igin
Kolmogorov-Smirnov testi kullanildi. iki bagimsiz grubu
karsilagtirmak i¢in normal dagilim varsayildiginda bagimsiz
orneklemlerde T-testi, verilerin normalligi reddedildiginde
Mann-Whitney U testi kullanildi. iki bagimli grubu karsilag-
tirmak icin bagimli 6rneklemlerde T-testi kullanildi. Tkiden
fazla olan bagimsiz gruplarin karsilastirilmasinda Bonferro-
ni veya Tamhane’s T2 diizeltmeli ANOVA testi kullanildi.
Sayisal degiskenler arasindaki iliski Pearson korelasyon tes-
ti ile degerlendirildi. Anlamlilik diizeyi p<0,05 olarak kabul
edildi.
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BULGULAR

Calismaya 400 tip 2 DM hastasinin 800 g6zt dahil edil-
di. 176 (%44) katilimc1 kadin, 224 (%56) katilimci erkekti.
Kadinlarin yas ortalamasi 64,9+£9,9 (39-86), erkeklerin yas
ortalamasi 63,2+9,0 (33-89) idi. Yas a¢isindan kadinlar ve
erkekler arasinda anlamli fark saptanmadi (p=0,081).

Morjaria R ve ark. tarafindan gergeklestirilen ¢aligma refre-
rans alinarak gerceklestirilen gii¢ analizi ¢alismasinda etki
buytikliigii 0,40 olarak belirlenmis ve %95 gii¢ ve %5 anlam-
lilik diizeyinde ¢alismaya toplam en az 102 gézlemin dabhil
edilmesine karar verilmistir (24). Caliymada sonsal gii¢ ana-
lizi yapilmistir. DRP alt gruplarinin fiziksel islev puanlari ve
standart sapmalar1t DRP(-) (104 hasta) grubunda 72,5+25,9;
NPDR (142 hasta) grubunda 60,8+27,7 ve PDR (154 has-
ta) grubunda 52,2+27,2 sonuglar1 dikkate alinarak yapilan
hesaplamada, 0,05 tipl hata diizeyinde mevcut 6rneklem
hacminde ¢aligmanin giicit %95 olarak hesaplanmuigtir.

Giivenilirlik analizinde Cronbach alfa i¢ tutarlilik katsayisi
tiim dlcek igin 0,879 olarak hesaplanmigtir. Olgek alt boyut-
larinin Cronbach alfa degeri 0,860-0,868 arasinda degis-
mektedir. Olgek alt boyutlarinin Cronbach alfa degerleri
fiziksel iglev, fiziksel rol, duygusal rol, bedensel agri, genel
saglik, canlilik, sosyal islevsellik, duygusal rol ve ruh saglig
i¢in sirastyla 0,863, 0,866, 0,865, 0,860, 0,865, 0,862, 0,866
ve 0,868 idi.

DM dist sistemik hastaliklar incelendiginde kadinlarda 65
(%36,9), erkeklerde 95 (%42,4) hastada DM dist herhangi
bir sistemik hastalik saptanmadi. Kadin hastalarin 86’sinda
(%48,9) ve 108 (%48,2) erkek hastada esansiyel hipertansi-
yon (HT), 7 (%4) kadin ve 11 (%4,9) erkek hastada koroner
arter hastalig1 (KAH), 17 (%9,7) kadin ve 9 (%4) erkek has-
tada HT+KAH, 1 (%0,6) kadin ve 1 (%0,4) erkek hastada
HT+serebrovaskiiler hastalik saptandi. DM dist sistemik
hastaliklarin toplam sayist ve dagilimi agisindan kadin ve
erkek hastalar arasinda anlamli fark saptanmadi (sirasiyla;
p=0,267, p=0,215).

Herhangi bir gézde retinal iskemi mevcut olan 189 hastanin
76 (%40) tanesinde DM harici bir sistemik hastalik saptan-
mamisken, bu hastalarin 84’tinde (%44) HT, 16’sinda (%9)
KAH, 11'inde (%6) HT+KAH ve 2’sinde (%1) HT+SVH
saptandi. Hicbir géziinde retinal iskemi mevcut olmayan
211 hastanin 84’tinde (%40) DM harici bir sistemik hasta-
lik yokken, bu hastalarin 110’unda (%52) HT, 2’sinde (%1)
KAH, 15’inde (%7) HT+KAH saptanmistir. Herhangibir
goziinde retinal iskemi mevcut olan grup ile retinal iskemi
saptanmayan grup arasinda DM dis: sistemik hastalik mev-
cudiyeti agisindan anlaml fark saptanmamistir (p=0,935).
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SIYK’y1 etkileyen faktérler agisindan yas, cinsiyet, DM siire-
si parametrelerinin SF-36 alt gruplar: tizerine etkileri deger-
lendirildi. Hastalar yas agisindan 65 yas alt1 ve iistii, cinsiyet,
DM siiresi 15 y1l ve tizerinde/altinda olanlar olarak iki gruba
ayrildiginda, kadinlarin (tiim alt gruplarda p<0,001), DM
stiresi 15 yildan fazla olanlarin (bedensel agr1 i¢in p=0,002;
diger tiim alt gruplarda p<0,001) SF-36 ile dlgiilen SIYK
tim alt gruplarda istatistiksel olarak anlaml ol¢iide distik
saptandi. Altmigbes yas ve iizerindeki hastalarda daha geng
hastalara gore fiziksel rol, duygusal rol, ruh saghigi, beden-
sel agr1 alt gruplarina ait degerler daha diisiik olmasina rag-
men bu fark istatistiksel olarak anlamli degildi (sirasiyla;
p=0,381; p=0,105; p=0,179; p=0,820). SF-36’ya ait diger alt
grup degerleri 65 yas ve tizerindeki hastalarda istatistiksel

olarak anlamli sekilde diisiiktii (fiziksel islev, canlilik ve sos-
yal islevsellik i¢in p<0,001; genel saglik icin p=0,005; fiziksel
bilesen dzet dl¢iimii i¢in p=0,046; zihinsel bilesen 6zet dl¢ii-
mil i¢in p=0,034). Yas, cinsiyet ve DM siiresi a¢isindan alt
grup degerlerinin ve gruplarin istatistiksel karsilastirmalari-
nin ayrintilar: Tablo 1’de sunulmustur.

Retinal iskemi nedeniyle PRFK ve DMO nedeniyle IVE
uygulamalarinin SIYK’ya etkisi incelendiginde, hastalara
uygulanan toplam PRFK sayisi ile bedensel agri disindaki
(p=0,178, r=-0,068) SF-36'n1n tiim alt grup sonuglar ara-
sinda anlamli negatif korelasyon saptand: (fiziksel islev
icin p=0,001, r=-0,164; fiziksel rol icin p<0,001, r=-0,200;
duygusal rol i¢in p<0,001, r=-0,181; canlilik i¢in p<0,001,
r=-0,230; ruh saglig i¢in p<0,001, r=-0,188; sosyal islevsellik

Tablo 1: Cinsiyet, yas ve DM siiresi agisindan SF-36 alt grup degerleri ve istatistiksel karsilagtiriimas:

Cinsiyet Yas DM siiresi
Parametre Kadin Erkek 65< 65> 15< 15>
(176 hasta) (224 hasta) P (195 hasta) (205 hasta) p (199 hasta) (201 hasta) P
Ort£SS 48,6+26,7 69,7+25,6 55,1+28,9 65,7+26,5 54,4+28,6 65,8+26,9
Fiziksel islev Alt sinir 0 0 <0,001 0 0 <0,001 0 0 <0,001
Ust sinur 100 100 100 100 100 100
Medyan 25,0 75,0 50,0 50,0 25,0 75,0
Fiziksel rol  Alt sinir 0 0 <0,001 0 0 0,381 0 0 <0,001
Ust sinir 100 100 100 100 100 100
Duveusal Ort+£SS 39,4+39,5 62,7+41,9 48,9+42.,0 55,8+42.6 42.9+41,0 61,8+42,1
rol Ve Alt sinir 0 0 <0,001 0 0 0,105 0 0 <0,001
Ust sinir 100 100 100 100 100 100
Ort+£SS 45,1+25,2 64,1+23,5 50,5+26,2 60,8+24,9 45,3+22.9 65,6+25,1
Canlilik Alt sinir 0 0 <0,001 0 0 <0,001 0 0 <0,001
Ust sinir 100 100 100 100 100 100
Medyan 52,0 64,0 56,0 60,0 56,0 64,0
Ruh saghigr  Alt sinir 0 0 <0,001 0 0 0,179 0 20 <0,001
Ust sinir 100 100 100 100 100 100
Sosval Ort+SS 51,5+29,8 69,9+25,3 55,5+31,9 67,8+24,1 51,4+31,2 71,8+23,1
; le\}flsellik Alt sinir 0 0 <0,001 0 0 <0,001 0 12,5 <0,001
$ Ust sinir 100 100 100 100 100 100
Bedensel Medyan 55,0 70,0 67,5 62,5 57,5 67,5
abr1 Alt sinir 0 0 <0,001 0 0 0,820 0 10 0,002
& Ust sinir 100 100 100 100 100 100
Ort+SS  37,04260  56,5+21,6 443265 51,4124, 39,3+22,4  56,0426,6
Genel saghik Alt sinir 0 0 <0,001 0 0 0,005 0 0 <0,001
Ust sinur 100 100 100 100 90 100
Fiziksel ~ Ort+SS  388+10,6  459+10,0 41,7+11,0  43,8+10,6 40,111,0  45,3+10,0
bilesen 6zet  Alt sinir 17,8 11,1 <0,001 17,8 11,1 0,046 11,1 21,0 <0,001
olgimi Ust sinir 66,7 61,4 60,0 66,7 65,2 66,7
Zihinsel ~ Ort+SS 253169  37,4+16,2 30,1£17,2  33,9+17,7 26,1+16,5 37,617,
bilesen 6zet  Alt sinir -15,5 -0,3 <0,001 -15,5 -5,2 0,034 -15,5 3,0 <0,001
olgtimi Ust sinir 66,3 64,6 64,0 66,3 59,9 66,3

DM: diabetes mellitus, SF-36: Kisa Form 36 Saglik Anketi, Ort: ortalama, SS: standart sapma.
Istatistiksel olarak anlamli degerler kalin olarak gdsterilmistir.
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i¢in p<0,001, r=-0,189; genel saglik icin p<0,001, r=-0,204;
fiziksel bilesen 6zet 6lgiimi i¢in p=0,006, r=-0,137; zihin-
sel bilesen 6zet 6l¢imi i¢in p<0,001, r=-0,213). Toplam
uygulanan IVE sayst ile SF-36’nin tim alt grup sonuglar1
arasinda fiziksel islev, genel saglik, sosyal islevsellik, fizik-
sel bilesen 6zet 6l¢limil agisindan anlamli negatif korelas-
yon saptanmig iken (sirasiyla; p=0,003, r=-0,147; p=0,011,
r=-0,128; p=0,021, r=-0,116; p=0,036, r=-0,106); fiziksel
rol, duygusal rol, canlilik, ruh sagligi, bedensel agr1, zihinsel
bilesen 6zet dl¢limil ile toplam IVE sayisi arasinda anlam-
l1 istatistiksel korelasyon saptanmadi (sirasiyla; p=0,090,
r=-0,085; p=0,117, r=-0,079; p=0,151, r=-0,072; p=0,137,
r=-0,075; p=0,360, r=-0,046; p=0,107, r=-0,081). Detaylar
Tablo 2’de sunulmustur.

DRP’nin SIYK iizerine etkisini degerlendirmek ama-
c1 ile hastalar DRP bulgularina gore 3 gruba ayrildi. Hic-
bir goziinde DRP olmayan hastalar DRP(-) grubu, en az
1 goziinde NPDR olan ama higbir géziinde PDR olmayan
hastalar NPDR grubu, en az 1 goziinde PDR olan hasta-
lar PDR grubu olarak isimlendirildi. Gruplar arasindaki
SE-36 alt grup degerlendirme puanlar karsilastirildiginda
bedensel agr1 harig fiziksel islev, fiziksel rol, duygusal rol,
canlilik, ruh saghg, sosyal islevsellik, genel saglik, fiziksel
bilesen 6zet dl¢timil, zihinsel bilesen 6zet dl¢timii alt grup-
larinda SIYK puanlart DRP(-) grubundan NPDR grubuna
(sirastyla p=0,003; p=0,033; p=0,034; p=0,010; p=0,048;
p=0,048; p<0,001; p=0,020; p=0,013), NPDR grubundan da
PDR grubuna dogru (sirasiyla p=0,020; p=0,005; p=0,008;
p=0,020; p=0,005; p=0,024; p=0,032; p=0,025; p=0,001)
istatistiksel anlamli sekilde azalmaktadir. DRP gruplarinin
SE-36 alt grup ortalama degerleri ve bu degerlerin istatistik-
sel karsilastirmalarinin ayritilar: Tablo 3’te sunulmustur.

Sakallioglu AK ve ark.

NPDR grubunda anjiografik olarak retinal iskemi gelisen
ancak vaskiiler proliferasyon gelismemis hastalar ve anji-
ografik olarak retinal iskemi gelismeyen hastalar arasindaki
SE-36 alt grup degerlendirme puanlar1 karsilastirildiginda
fiziksel islev, fiziksel rol, duygusal rol, canlilik, ruh saghg;,
sosyal islevsellik, genel saglik, fiziksel bilesen 6zet dl¢iimii,
zihinsel bilesen 6zet 6l¢iimii alt gruplarda SIYK puanlart
retinal iskemi mecvut olan hastalarda istatistiksel olarak
dastkti (sirasiyla p=0,033; p=0,013; p=0,002; p=0,044;
p=0,004; p=0,011; p<0,001; p=0,020; p<0,001). Bedensel
agr1 puanlari acisindan retinal iskemi gelisen ve gelismeyen
hastalarda anlamli fark saptanmadi (p=0,252). NPDR has-
talarinda anjiografik iskemi olan ve olmayanlarda SF-36 alt
grup ortalama degerleri ve bu degerlerin istatistiksel karsi-
lagtirmalarinin ayrintilar: Tablo 4’te sunulmustur.

Gorme keskinligi ve SIYK arasindaki iligkinin incelenmesi
amaci ile; tim DM hastalarinda binokiiler (her iki goz ile
birlikte) en az 20/40 gérme keskinligine sahip hastalarin ve
binokiiler 20/40 goérme keskinliginin altinda bir gérmeye
sahip hastalarin SF-36 alt grup degerlendirme puanlari kar-
silastirildi. Fiziksel islev, fiziksel rol, duygusal rol, canlilik,
sosyal islevsellik, genel saglik, fiziksel bilesen 6zet 6l¢iimii,
zihinsel bilesen 6zet 6l¢iimii alt gruplarinda gorme keskin-
ligi diigiik olan hastalarin SIYK puanlari gérme keskinligi
yiiksek olan hastalardan istatistiksel olarak anlaml sekil-
de disiik saptandi (sirasiyla p=0,001; p=0,016; p=0,009;
p<0,001; p<0,001; p<0,001; p<0,001; p=0,048). Ruh saglig
ve bedensel agr1 puanlari agisindan, en az 20/40 gérme kes-
kinligine sahip olan ve olmayan hastalar arasinda anlamh
fark saptanmadi (sirasiyla; p=0,335; 0,069). Binokiiler gor-
me keskinligi acisindan SF-36 alt grup ortalama degerleri
ve bu degerlerin istatistiksel karsilastirmalarinin ayrintilar
Tablo 5’te sunulmugtur.

Tablo 2: SF-36’nin tiim alt grup sonuglari ile toplam PRFK ve IVE sayilarinin korelasyonu

Toplam PRFK sayis1 Toplam IVE sayis1
Parametre
r P r P

Fiziksel iglev -0,164 0,001 -0,147 0,003
Fiziksel rol -0,200 <0,001 -0,085 0,090
Duygusal rol -0,181 <0,001 -0,079 0,117
Canlilik -0,230 <0,001 -0,072 0,151
Ruh saglig -0,188 <0,001 -0,075 0,137
Sosyal islevsellik -0,189 <0,001 -0,116 0,021
Bedensel agr1 -0,068 0,178 -0,046 0,360
Genel saglik -0,204 <0,001 -0,128 0,011
Fiziksel bilesen 6zet 6l¢timil -0,137 0,006 -0,106 0,036
Zihinsel bilesen 6zet 6l¢umi -0,213 <0,001 -0,081 0,107

SF-36: Kisa Form 36 Saglik Anketi, PRFK: Panretinal fotokoagiilasyon, IVE: Intravitreal enjeksiyon.

Istatistiksel olarak anlamli degerler kalin olarak gdsterilmistir.

Turk J Diab Obes 2022; 3: 230-240
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TARTISMA

Bu ¢aligmada, DM nedeniyle takip edilen hastalarin STYK’s1-
na etki eden faktorlerin aragtirilmasi amaglandi. Calismada
cinsiyetin yasam kalitesine olan etkisi incelendiginde kadin-
larin SIYK puanlarinin erkeklere gére tiim alt gruplarda
daha digiik oldugu saptandi. Tiirk halkinin SF-36 ile 6l¢iilen
SIYK normatif datalarini saglayan Demiral ve ark. (25)'nin
yaptigi calismada da, canlilik, ruh saglig1 ve zihinsel bilesen
ozet dl¢iimii hari¢ SF-36 tiim alt gruplarda SIYK dl¢iimleri
kadinlarda erkeklere gore anlamli olarak diisiik saptanmus-
tir. Canlilik, ruh saglig1 ve zihinsel bilesen 6zet 6l¢timi alt
grup puanlarinda kadinlar ile erkekler arasindaki fark ista-
tistiksel olarak anlamli olmasa da bu degerler kadinlarda

daha diigiik saptanmustir. Mevcut bilgiler 1s181inda ¢aligma-
mizin sonuglari, erkeklerin tiim alanlarda kadinlardan daha
yiiksek puan aldig1 Amerika Birlesik Devletleri'nden, Kana-
da’dan ve 1 alan diginda tiim alanlarda erkeklerin kadinlar-
dan daha yiiksek puan aldig Birlesik Krallik’tan elde edilen
veriler ile tutarlidir (21,26,27). Bahsedilen tiim toplumsal
normatif verilerde tutarli bir sekilde kadinlarin STYK’sinin
erkeklerden daha diisiik oldugu g6z 6niinde bulunduruldu-
gunda, caligmamizdaki DM hastalarinda da benzer sonugla-
rin saptanmasi sasirtict degildir.

Caligmada DM siiresi ile SF-36 ile saptanan SIYK skorla-
r1 arasindaki iliski degerlendirildiginde, 15 yil ve daha faz-
la sitire ile DM tanisina sahip hastalarda, daha kisa siire ile

Tablo 3: DRP alt gruplarinda SF-36 alt grup sonuglar1 ve bu sonuglarin istatistiksel karsilagtirilmast.

Parametre DRP(-) NPDR PDR P
(104 hasta) (142 hasta) (154 hasta) DRP(-)/NPDR NPDR/PDR  DRP(-) /PDR

Ort+SS 72,5425,9 60,8+27,7 52,2427,2

Fiziksel islev Alt sinr 0 0 0 *0,003 *0,020 *<0,001
Ust sinir 100 100 100
Medyan 75,0 50,0 25,0

Fiziksel rol Alt sinir 0 0 0 **0,033 **0,005 **<0,001
Ust sinir 100 100 100
Ort+SS 6804383  54,5+42,5  40,0+41,5

Duygusal rol Alt sinir 0 0 0 *0,034 *0,008 *<0,001
Ust sinuir 100 100 100
Ort+SS  659+24,1  563+28,0  483+23,0

Canlilik Alt sinir 5 0 0 *0,010 *0,020 *<0,001
Ust sinir 100 100 100
Medyan 68,0 60,0 52,0

Ruh saglig Alt sinir 0 12 0 **0,048 0,005 **<0,001
Ust sinir 100 100 100
Ort+SS  71,6+253  62,9426,9  54,1+30,8

Sosyal islevsellik Alt sinir 0 0 0 *0,048 *0,024 *<0,001
Ust sinir 100 100 100
Medyan 76,3 67,5 57,5

Bedensel agr1 Alt sinir 0 0 0 **0,520 **0,583 **0,059
Ust sinir 100 100 100
Ort+SS 60,0426,0  47,5+24,3  40,2+23,3

Genel saglik Alt sinir 10 0 0 *0,001 *0,032 *<0,001
Ust sinir 100 100 90

Eigiksel bilesen épet | OTEESS 46,8+11,9  43,1+10,2  39,8+9,7

St Alt siir 11,1 17,8 18,8 *0,020 *0,025 *<0,001

§ Ust sinir 66,7 61,4 60,5
Zihinsel bilesen ézet Ort£SS 39,3+19,5 33,1+15,2 26,2+16,2
Sleiimi 3 Alt sinir -2,2 0,9 -15,5 *0,013 *0,001 *<0,001
¢ Ust sinir 64,6 66,3 61,6

DRP: diabetik retinopati, SF-36: Kisa Form 36 Saglik Anketi, Ort: ortalama, SS: standart sapma, NPDR: non-proliferatif diabetik retinopati,

PDR: proliferatif diabetik retinopati.

Istatistiksel olarak anlamli degerler kalin olarak gésterilmistir.

* Bonferroni diizeltmeli ANOVA testi

**Kruskal-Wallis testi sonrasinda Tamhane’s T2 diizeltmeli ANOVA testi
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DM saptanan hastalara gore SIYK puanlari agisindan tiim
alt gruplarda daha diisiik degerler saptanmustir. Fenwick ve
ark. da sonuglarimiz ile paralel sekilde DM siiresi daha uzun
olanlarda daha diisiik vizyon ve yagam kalitesi indeksi puan-
lar1 saptamuglardir (28). Pereira ve ark.nin DRP’li hastalarda
uyguladiklar1 Ulusal Géz Enstitiisii Gorme Islevi Anke-
ti-25 sonuglarinda, DM siiresi ile genel saglik, genel gorme,
sosyal islevsellik, ruh saglig, bagimhlik ile anlamli negatif
korelasyon oldugunu belirtmiglerdir. Ancak, okiiler agr1 ile
DM siiresi arasinda anlamli korelasyon bulamamiglardir
(29). Bahsedilen ¢aligmalar ile birlikte mevcut ¢aligmamai-
zin sonuglari goz 6niinde bulunduruldugunda; uzamis DM
siiresi genel anlamda diisitk SIYK sonuglari arasindaki bag-
lant1 dikkati cekmektedir.

Sakallioglu AK ve ark.

Caligmamizda 65 yas ve iizerindeki tiim hastalarda SIYK alt
grup puanlari, 65 yas altindaki hastalara gore daha dusiik
saptanirken bu fark sadece fiziksel islev, canlilik, sosyal
islevsellik, genel saglik, fiziksel bilesen 6zet 6l¢iimil, zihin-
sel bilesen 6zet 6l¢iimii parametrelerinde istatistiksel olarak
anlamlidir. Fiziksel rol, duygusal rol, ruh saglig1 ve beden-
sel agr1 parametrelerinde bu fark istatistiksel olarak anlamli
saptanmamustir. Stojanovi¢ ve ark. DM hastalarinda sos-
yo-demografik 6zellikler ve uzun siireli komplikasyonlarin
yagam kalitesi tizerine etkisini aragtirdiklar1 ¢alismalarinda,
yas ile fiziksel bilesen 6zet 6l¢limii ve zihinsel bilesen 6zet
Ol¢timii arasinda anlamli negatif korelasyon saptadilar (2).
Pereira ve ark. ise DRP’li hastalarda uyguladiklar1 Ulusal
Goz Enstitiisit Gorme Iglevi Anketi-25’e gore, yas ile okiiler

Tablo 4: NPDR hastalarinda anjiografik iskemi olan ve olmayanlarda SF-36 alt grup ortalama degerleri ve bu degerlerin istatistiksel

karsilastirmalar.
Parametre NPDR NPDR
Retinal iskemi(-) (110 hasta) Retinal iskemi(+) (32 hasta) P
Ort+SS 63,4+27,8 51,9+25,6
Fiziksel islev Alt sinir 0 0 0,033
Ust sinir 100 90
Medyan 75,0 25,0
Fiziksel rol Alt sinir 0 0 0,013
Ust sinir 100 100
Ort+SS 60,3+41,7 34,4+39,2
Duygusal rol Alt sinir 0 0 0,002
Ust sinir 100 100
Ort+SS 59,4+24.9 45,6+35,1
Canlilik Alt sinir 0 0 0,044
Ust sinir 100 100
Medyan 64,0 52,0
Ruh saglig Alt siur 12,0 24,0 0,004
Ust sinir 100 100
Ort+SS 66,1+25,9 51,6+27,6
Sosyal islevsellik Alt sinir 0 0 0,011
Ust sinir 100 100
Medyan 67,5 61,3
Bedensel agr1 Alt siur 0 0 0,252
Ust sinir 100 100
Ort+SS 52,0422,5 32,0424,5
Genel saglik Alt sinir 10 0 <0,001
Ust sinir 100 80
e Ort+SS 44,0+10,5 39,7+8,7
iizﬂﬁi bilegen 5zet 4 nr 17,8 24,7 0,020
& Ust sinir 61,3 56,1
T, Ort+SS 35,6+14,9 24,5+13,2
é‘héﬁlsil bilegen bzet 4 < nr 3,5 0,9 <0,001
& Ust sinir 66,3 66,3

SF-36: Kisa Form 36 Saglik Anketi, Ort: ortalama, SS: standart sapma, NPDR: non-proliferatif diabetik retinopati.

Istatistiksel olarak anlamli degerler kalin olarak gosterilmistir.
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agr1 ve arag kullanabilme becerisi hari¢ tiim alt gruplarda
anlamli negatif korelasyon saptamislardir (29). Bahsedilen
¢alismalarin sonugclari bu calismadan elde edilen verilerle
uyumlu iken, tiirk halkinin SF-36 ile &lgiilen STYK norma-
tif datalarini saglayan Demiral ve ark.nin ¢aligmasinda ise
yasa gore 18-44, 45-64, 65< seklinde 3 gruba ayrilan kati-
limcilarda SIYK, ruh sagligi ve zihinsel bilegen 6zet 6l¢iimii
harig tiim gruplarda yas arttik¢a anlamli sekilde azalmakta-
dir (25). Bu ¢alisma ile mevcut ¢alismamizin duygusal rol,
fiziksel rol, bedensel agri, zihinsel bilesen 6zet 6l¢iimii alt
gruplar1 agisindan farklilik gostermesine, Demiral ve ark.
nin ¢aligmasinda katilimcilarin sagikl yetiskinlerden, mev-
cut calismamizin ise DM’li katilimcilardan olusmasi neden
olmus olabilir (25).

Calismada, retinal iskemi saptanan hastalardaki DM dist
sistemik hastalik sayis ile retinal iskemi saptanmayan has-

talardaki DM dis1 sistemik hastalik sayis1 arasinda anlamh
fark olmamasindan o6tiirii, retinal iskemi varligina ozellikle
DRP’nin etki ettigini diistintilmektedir.

Retinal iskemi nedeni ile PRFK tedavisi uygulanan hastalar-
da tedavi sayist ile SIYK arasinda bedensel agr1 harig tiim alt
gruplarda anlamui negatif korelasyon saptandi. Benzer sekil-
de NPDR hastalarinda retinal iskemisi olan hastalarda SIYK,
retinal iskemisi olmayanlara gore bedensel agr1 hari¢ tiim
alt gruplarda anlaml gekilde diistiktii. Retinal iskemisi daha
fazla olan gozlerde daha fazla PRFK ihtiyaci olabilecegi goz
ontinde bulunduruldugunda, bu baglamda mevcut sonugla-
rin tutarlih@: sasirtict degildir. Ancak DMO nedeniyle IVE
yapilan hastalarda, toplam IVE sayisi ve SIYK korelasyonu
degerlendirildiginde, fiziksel islev, sosyal islevsellik, genel
saglik, fiziksel bilesen 6zet 6l¢iimii alt gruplarinda anlamlh
negatif korelasyon saptanmis iken; fiziksel rol, duygusal rol,

Tablo 5: Binokiiler gorme keskinligi agisindan SF-36 alt grup ortalama degerleri ve bu degerlerin istatistiksel karsilagtirmalar:

Binokiiler gorme keskinligi

Binokiiler gorme keskinligi

P
arametre en az 20/40 ve fazlasi (243 hasta) 20/40’tan az (157 hasta) P
Ort+£SS 64,7+26,5 54,5+29,3
Fiziksel islev Alt sinir 0 0 0,001
Ust sinur 100 100
Medyan 50,0 37,5
Fiziksel rol Alt sinir 0 0 0,016
Ust siur 100 100
Ort+£SS 57,2+41,9 45,84+42,8
Duygusal rol Alt siur 0 0 0,009
Ust siur 100 100
Ort£SS 59,9+26,6 49,4+24,3
Canlilik Alt sinir 0 0 <0,001
Ust sinur 100 100
Medyan 60,0 56,0
Ruh saglig Alt sinir 0 0 0,335
Ust sinur 100 100
Ort+£SS 66,5+24,7 54,3+33,2
Sosyal islevsellik  Alt sinir 0 0 <0,001
Ust siur 100 100
Medyan 67,5 56,3
Bedensel agr1 Alt siur 0 0 0,069
Ust siur 100 100
Ort+£SS 52,5+25,3 40,6+24,5
Genel saglk Alt sinir 0 0 <0,001
Ust sinur 100 85
.. . Ort£SS 44,3+£10,7 40,3+10,7
Filtkzlel Pie..sen Alt str 17,8 11,1 <0,001
ozet olgtmu Ust stnur 66,7 60,0
L Ort+SS 33,5416,8 29,9+18,7
(Z);}elf:)sle“:rllle SN Alt smir 5.2 15,5 0,048
gumd Ust sinur 66,3 64,6

SF-36: Kisa Form 36 Saglik Anketi, Ort: ortalama, SS: standart sapma.
[statistiksel olarak anlamli degerler kalin olarak gdsterilmistir.
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canlilik, ruh saghgi, bedensel agri, zihinsel bilesen 6zet 6lgii-
mii alt gruplarinda anlaml bir korelasyon saptanmamugtr.
PRFK ile SIYK arasinda IVE’ye gore daha fazla alt grupta
anlamli negatif korelasyon saptanmasi, belki de DRP hasta-
larinda retinal iskeminin DMO’ye gére SIYK’y1 daha fazla
etkileyebilecegi diigiincesini akla getirmektedir.

Calismamizda DRP varlig1 ve siddeti, SIYK ile iligkili sap-
tanmustir. En az bir goziinde en ¢ok NPDR saptanan has-
talarda bedensel agr1 hari¢ SF-36 tiim alt grup degerleri,
hicbir goziinde DRP saptanmayan hastalara gore anlaml
derecede daha diisiiktiir. Benzer sekilde de herhangi bir
gdzde PDR saptanan hastalarin SIYK puanlari, herhangi
bir goziinde en ¢ok NPDR saptanan hastalardan ve hicbir
goziinde DRP saptanmayan hastalardan bedensel agr1 hari¢
tim alt gruplarda anlamli derecede diisiiktiir. Bu sonugla-
rimiz gostermektedir ki, calismadaki hastalarin en az bir
goziinde DRP’nin progresyon gostermesi hastalarda beden-
sel agr1 harig daha kétii SIYK ile iligkilidir. Fenwick ve ark.
DRP ve DMO ile iliskili gorme bozuklugunu Vizyon ve
Yagam Kalitesi Indeksi (VisQoL) kullanilarak degerlendir-
dikleri ¢alisgmalarinda, DRP veya DMO’sii olmayan gruba
gore, herhangi bir DRP/DMO’sii olan ve daha siddetli DRP/
DMO’sii olan katilimcilarin daha diisitk VisQoL degerleri-
ne sahip oldugunu belirtmislerdir (28). Davidov ve ark.
nin ¢aligmasinda, DRP mevcut hastalarin %74,9'u DRP’leri
olmasaydi hayat kalitelerinin daha iyi olacagini belirtmistir
(30). Yine benzer sekilde Stojanovi¢ ve ark. calismalarinda,
DRP’nin fiziksel bilesen 6zet 6l¢iimii, zihinsel bilesen 6zet
ol¢timii ve galistiklar: diger yasam kalitesi olgekleri tizerine
negatif etkisi oldugunu ifade etmislerdir (2). Pereira ve ark.
ise sag ve sol gdzdeki DRP evresi ile SIYK alt grup degerle-
rini korele etmislerdir. Genel saglik, sosyal islevsellik, ruh
saglig1 alt gruplarinda hem sag hem de sol goz DRP evresi
ile STYK puanlari arasinda anlamli negatif korelasyon sapta-
muglardir (29). Ancak bu ¢alismada, okiiler agr1 degerleri ile
sol gozde anlaml1 korelasyon saptanmamis olmakla birlikte,
sag goz DRP evresi ile okiiler agr1 degerleri arasindaki kore-
lasyon anlamlidir fakat bu anlamliligin giicti ¢ok dusiik-
tiir. Bahsedilen ¢aligmalar ile birlikte mevcut ¢aligmamizin
sonuglar1 benzer sekilde, hastalarda DRP mevcudiyetinin
diisitk SIYK ile iligkili oldugunu ifade etmektedir. Bunun-
la birlikte ¢alismamizda DRP evreleri ile bedensel agr1 ara-
sinda anlamli iligki bulunmamasi ve benzer sekilde Pereira
ve ark.nin ¢aligmasinda (29) okiiler agrinin DRP ile kore-
lasyonunun anlamsiz veya ¢ok diisiik bir seviyede anlaml
olmasi, bize ileri DRP’ye sahip hastalarin yasam kalitesin-
deki diisiise agr1 hissinin her zaman eslik etmeyebilecegini
disiindirmektedir.

Caligmamizda Snellen Eseli ile binokiiler EIDGK 20/40 ve
{izerinde olan hastalarda SIYK, 20/40’tan diisiik olanlara
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gore ruh sagligi ve bedensel agr1 hari¢ tim alt gruplarda
anlamli sekilde yitksek saptanmistir. Diigiik gérme keskinli-
ginin daha diisiik yasam kalitesi ile iligkili olmas1 diistincesi
akla sasirtict gelmese de literatiirde karsit sonuglar mevcut-
tur (30,31). Davidov ve ark. ¢alismalarinda sonuglarimiza
benzer sekilde, gorme kaybinin DM hastalar1 i¢in ¢ok biyiik
bir endise kaynagi oldugunu ve meydana gelirse SIYK iize-
rinde 6nemli bir olumsuz etkisi oldugunu belirtmistir (30).
Ek olarak Fenwick ve ark. daha ciddi gorme bozuklugunun,
daha diistik fayda degerleriyle de anlamli sekilde iligki-
li oldugunu belirtmistir (28). Ancak, gérme kaybi olan ve
olmayan hastalar arasinda yagam kalitesi agisindan anlam-
I1 fark saptanmadigini ifade eden ¢aligmalar da mevcuttur
(31).

Calismadaki kisitlayici etkenlerden bazilari ¢alisma gru-
bundaki hastalarin DM agisindan sistemik faktorlerinin
calismaya dahil edilmemesidir. HbA1C, nefropati (mik-
roalbiiminiiri), antidiyabetik ila¢ kullanimi vs. gibi para-
metrelerin ileride yapilacak ¢alismalarda goz oOniinde
bulundurulmasi mevcut sonuglara ek sonuglar ortaya koya-
bilir. Ayniyas grubunda saglikli bir kontrol grubu alinmamig
olmasi ve eslik eden hastaliklara gore bir ayrim yapilamamig
olmasi ¢aligmanin bagka bir kisithiligidir. Calismamizin giig-
1t yonleri 6zellikle DRP’li hastalarda oftalmik uygulamalar
ile ilgili birgok parametrenin g6z éniinde bulundurulmus ve
bunlarin SIYK iizerine etkilerinin gézlenmis olmasidir.

Bu ¢alismada DRP mevcut olan hastalarda SIYK’y1 etkile-
yen faktorleri arastirdik. Ciinkii, DM nedeniyle hasta takip
edilen kliniklerde hastalarin SIYK’sin1 kotii yonde etkileyen
faktorlerin belirlenmesi ve bu konuda farkindaligin artiril-
mast, bu hastalarda yagam kalitesini daha fazla diigtirebile-
cek etkenler agisindan daha dikkatli olunmasini saglayabilir
ve boylece klinisyenler agisindan hastalara verilecek hiz-
metin kalitesinin artirilmasina yardimer olabilir. Calisma-
mizin sonuglarina gore kadin cinsiyetin, 15 y1l ve tizerinde
DM oykiistiniin, kismen ileri yasin, daha fazla PRFK yapil-
mis olan hastalarin, retinal iskemisi olan hastalarin ve daha
diisiik gérme diizeyine sahip hastalarin SIYK’sinin diisitk
olabileceginin goz 6niinde bulundurulmasi, bu hastalarin
tedavi yonetiminde daha dikkatli olmamizi saglayabilir.
Stiphesiz ki bu konuda yapilacak daha kapsamli ¢alismalar
literatiire fayda saglayacaktir.
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ABSTRACT

Aim: It has been determined that the education given according to the information, motivation, and behaviour model is effective in
AIDS, chronic diseases, glucose control in diabetes, and self-care behaviours such as diet and exercise. The aim of this study, which is
planned from this point of view, is to evaluate the effect of education given according to the information, motivation, and behaviour
model on diabetic self-care management.

Material and Methods: This study was conducted as an experimental study with a nonrandomized control group that included 90
diabetes mellitus individuals, with 45 in the intervention group and 45 in the control group. The control group were given formal diabetes
mellitus education. In contrast, the intervention group received an education based on the information, motivation, and behaviour
model and diabetes mellitus cases were followed for six months. Data were collected with a questionnaire on the essential characteristics
of the patients, an evaluation form on the level of knowledge about diabetes, an evaluation form on their motivation about diabetes, and
a diabetes self-care activities questionnaire. An Independent Sample-t test was used to analyze the data, and Paired Sample-test statistics
were used to compare two dependent groups. Mann-Whitney U test was used to compare the measurement values of two independent
groups that did not have a normal distribution. Wilcoxon test statistics were used to compare two dependent groups.

Results: At the end of the study, it was determined that while HbA1lc in the intervention group decreased for 6 months, knowledge scores,
motivation levels and self-care skill scores increased (t=7.067, p<0.001; Z=-7.576, p<0.001; Z=-8.248, p<0.001; Z=-7.807, p<0.001; Z=
-5.651, p<0.001; Z= -4.402, p<0.001; Z=- 6.818, p<0.001). Statistically significant differences were found between the 1st and 6th-month
scores. It was determined that HbA1C control variables increased, knowledge score averages increased, motivation levels decreased, and
self-care skill averages (except foot care) did not show a statistically significant difference within 6 months in the control group.

Conclusion: Education based on the information, motivation, and behaviour model improved the information, motivation and behaviour
skills of diabetes mellitus patients, and additionally HbAlc outcomes, and was determined to contribute to disease management and
self-care positively.

Keywords: Diabetes mellitus, Self-care, Nursing, IMB model

Bilgi, Motivasyon ve Davranis Becerilerine (IMB Modeli) Gore Verilen
Diyabet Egitiminin Ozbakim Uzerine Etkisi

oz
Amag: Bilgi, motivasyon ve davranis modeline gore verilen egitimin AIDS, kronik hastaliklar, diyabette ise glikoz kontrolii basta olmak

tizere diyet, egzersiz gibi 6zbakim davranislarinda etkili oldugu saptanmustir. Bu noktadn hareketle planlanan bu ¢aligmanin amaci, bilgi,
motivasyon ve davranig modeline gore verilen egitimin diyabetik 6z bakim yonetimine etkisini degerlendirmektir.
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Gereg ve Yontemler: Bu ¢aligma, miidahale grubunda 45, kontrol grubunda 45 olmak iizere toplam 90 diyabetes mellituslu bireyden
olusan randomize olmayan kontrol grubu ile deneysel bir ¢aliyma olarak yiiriitiilmistiir. Kontrol grubuna standart diyabet egitimi
verilirken, miidahale grubuna bilgi, motivasyon ve davranig modeline modeline gore egitim verildi ve diyabetik olgular alt1 ay boyunca
takip edildi. Veriler hastalara ait tanitic1 6zelliklere iliskin anket formu, diyabet ile ilgili bilgi diizeyine iliskin degerlendirme formu, diyabet
ile ilgili motivasyonlarini degerlendirme formu ve diyabet 6zbakim aktiviteleri anketi ile toplandi. Verilerin analizinde Independent
Sample-t test, iki bagimli grubun karsilastirilmasinda Paired Sample-t test istatistikleri kullanilmistir. Normal dagilima sahip olmayan
iki bagimsiz grubun 6l¢iim degerleriyle karsilastirilmasinda Mann-Whitney U test, iki bagimli grubun karsilagtiriimasinda Wilcoxon
test istatistikleri kullanilmistir.

Bulgular: Aragtirma sonunda, miidahale grubundaki metabolik kontrol degiskenleri 6 ay boyunca diigerken, bilgi puanlari, motivasyon
diizeyleri ve 6z bakim beceri puanlar: arttg1 saptandi. 1. ve 6. ay puanlar1 arasinda istatistiksel olarak anlaml farkliliklar tespit edildi
(t=7.067,p<0.001; Z=-7.576, p<0.001; Z=-8.248, p<0.001; Z=-7.807, p<0.001; Z=- 5.651, p<0.001Z= -4.402, p<0.001; Z=- 6.818, p<0.001).
Kontrol grubunda 6 ay igerisinde metabolik kontrol degiskenlerinin arttig, bilgi puani ortalamalarinin arttigi, motivasyon diizeylerinin
diistiigii ve 6z bakim beceri puan ortalamalarinin (ayak bakimi disinda) istatistiksel olarak anlamli farklilik géstermedigi belirlendi.

Sonug: Bilgi, motivasyon ve davranig modeline modeline dayali olarak verilen egitimin diyabetli hastalarin bilgi, motivasyon ve davranis

becerilerini ve ayrica metabolik sonuglarini iyilestirdigi, hastalik yonetimine ve 6z bakima olumlu katki sagladig: belirlendi.

Anahtar Sozciikler: Diyabet, IMB model, Hemsirelik, Ozbakim

INTRODUCTION

Type 2 diabetes mellitus is a significant public health prob-
lem with increasing frequency in Turkey and the world. In
the 10th edition of the “Diabetes Atlas” published biennially
by the IDF, it was reported that as of 2021, there is 537 mil-
lion adult (one in 10 adults) diabetes patients, 80% of whom
live in low- and middle-income countries. I (1). Turkey has
about 7 million people with diabetes, which is about 15% of
the adult population (2). With this high incidence, ensuring
the management of diabetes mellitus disease is an impor-
tant topic and requires a long process for the individual and
the healthcare professionals. The American Diabetes Asso-
ciation (ADA) recommends diabetes self-care education for
this problem.

Diabetes self-care management (DSCM) encompasses pro-
cesses like nutrition, exercise, medication use (oral anti-
diabetics (OAD), insulin) and foot care ensuring people
acquire behaviour and make changes to behaviour changes
to reduce the risk for comorbid conditions and complica-
tions (3).

Currently, there are many models to provide or strengthen
behaviour changes in health, like the health-belief model,
self-care model, information-motivation and behaviour
model. One is the information-motivation-behaviour-
al skills (IMB) model, developed by Fisher et al. in 1993,
based on information, motivation and behaviour (4). The
IMB model is based on three components. First, the data
ensures the individual is more informed, motivates the indi-
vidual to use the information received to change to negative
risk behaviour and sustain attitude and healthy behaviour.
Behaviour skills ensure the individual reduces adverse
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outcomes by acquiring behaviour skills to develop health.
According to the IMB model, information is essential to
completing behaviour changes. Information and motiva-
tion support the development of behavioural skills. Infor-
mation and motivation act together, causing individual
behaviour and attitudes changes. Information, motivation
and behaviour skills all together ensure the emergence of
behaviour (4). Studies using the IMB model generally focus
on chronic diseases, sexual health and sexually transmitted
diseases (5-7). Various studies show the contribution of the
IMB model to behaviour changes and self-care in diabetes
(8-11). Another research has shown that an IMB-based
exercise program is effective for knee function and health
outcomes in obese older adults (12). It is known that clin-
ical nurses and diabetes nurses who provide continuous
education to individuals with diabetes have an impact on
improving self-care behaviours. In the literature, it has been
shown that education given with the IMB model in diabetes
offers promising results in HbAlc or blood glucose values
(9-11,15,16,26,27).

Additionally, there is no example of the IMB model focus-
ing on the development of positive health behaviour relat-
ed to the effect on diabetes self-care from Turkey, and it is
thought that this model will be effective in the self-care and
disease management of people with diabetes. With this aim,
the study was performed to determine the efficacy of an
education program according to the IMB model on partici-
pants’ information, motivation and behaviour levels. Final-
ly, the research is considered to provide a map and guide
for nursing interventions about education and implemen-
tations to develop positive health behaviour related to self-
care control in people with diabetes mellitus.
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MATERIAL and METHODS
Ethical Considerations

The Ethics Committee approved this study of Ankara
Yildirim Beyazit University Yenimahalle Education-Re-
search Hospital Clinical Research Ethics Committee
(Approval No. IRB- 2017/37). Verbal consent was obtained
from individuals with diabetes who wanted to participate in
the study.

Study Setting and Patient Population

The research included People with type 2 diabetes attend-
ing the internal diseases or endocrinology clinics of an edu-
cation-research hospital located in Ankara, Turkey, from
September 2017-October 2018. The sample for the research
comprised a total of 90 participants, with 45 in the interven-
tion and 45 in the control group.

The sample size admitted to the endocrine outpatient clinic
is based on the number of diabetic patients. As a result of
the Post-hoc power analysis made with the data obtained
from the study using the G*Power 3.0.10 program; The
power of the study was found to be 90% with a total of 90
samples (n1:45, n2:45), {=0.173 effect size and 5% margin of
error (Figure 1).

Data in the research were collected with a survey form relat-
ed to descriptive characteristics of participants, an assess-
ment form related to information levels about diabetes
(pre-test-post-test) (information), an assessment form for
motivation related to diabetes (motivation) and a diabetes
self-care activities questionnaire (behaviour skills).

Study Design

This study was conducted as an experimental study with
a nonrandomized control group. (Figure 2: Consort Flow
Chart). Inclusion conditions for the research: Participants
older than 18 years, were literate, had no mental disease,
had type 2 diabetes mellitus and used insulin for at least one
year, and agreed to participate in the research.

The research was completed in two stages. In the first stage,
participants meeting the sample selection criteria in the
study were determined among participants with type 2 dia-
betes diagnosis. These participants were randomly divided
into the control group (n=45) and the intervention group
(n=45). The list of participants meeting the research criteria
was obtained from the diabetes nurse, given numbers and
assigned to groups with the simple random method. The
diabetes nurse gave participants in the control group rou-
tine education. Information tests were performed before
beginning education and in the 6" month. At the end of the
1* month and 6™ month, HbA1c was examined, and behav-
iour changes and attitude were assessed. The blood results
of individuals with diabetes were taken from the results
of routine blood tests requested by their doctors. For this,
necessary permission was obtained from the relevant clinic
doctor. Afterward, all scales were filled again.

In the second stage of the research, participants in the inter-
vention group (n=45) were given education about diabetes
according to the IMB model. The information test was per-
formed before beginning education and in the 6" month.
Participants were informed about diabetes and disease man-
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agement once per month by the diabetes nurse. The HbAlc
was examined at the end of the 6™ month, and behaviour
changes and attitudes were assessed with scales.

Education was given to individuals with diabetes in a dia-
betes nurse’s room. The training took 30-45 minutes. Par-
ticipants in the intervention group used brainstorming,
explanation, demonstration, question-answer and discus-
sion methods in the Diabetes Self-Care Education Program
(medical nutrition therapy, physical activity, blood glucose
monitoring, oral antidiabetic/insulin) led by the diabetes
nurse. The Diabetes Self-Care Education Program was giv-
en at appropriate times for participants, with duration set
according to the need and educational desires of patients. In
addition, participants could reach the diabetes nurse when
needed.

All participants in the research were informed about the aim
and methods of the study and provided verbal and written
informed consent.

Diabetes Information: All participants in the intervention
and control group had the assessment form related to infor-
mation levels about diabetes (Form 2 pre-test) applied for
information, the first component of the IMB model. Thus,
pre-test and post-test data were obtained about the infor-
mation levels of participants.

Inkaya B et al.

Diabetes Motivation: For the second component of the
IMB model of motivation, participants in the intervention
group were given positive behavioural feedback to motivate
them about diabetes self-care. Participants were encouraged
about what needs to be done to balance blood sugar and
insulin management. For example, the diabetes nurse moti-
vated participants about diabetes self-care and management
once per month in the internal disease clinic. The assess-
ment form for motivation related to diabetes (Form 3) was
also applied. The opinions of eight experts were obtained
for this form.

Diabetes Behaviour Skills: To measure the third component
of the IMB model of behaviour skills, all participants in the
intervention group completed the diabetes self-care activ-
ities questionnaire (Form 4) with the nurse who gave the
education. The opinions of eight experts were obtained for
this form.

Hypothesis

HO: Diabetes self-care education based on the IMB model
does not affect self-care.

H1: Diabetes self-care education based on the IMB model
affects self-care.

Assessed for eligibility (n=110)

* refuse participate (n=5)

e other reason (n=15)

Experimental study with a nonrandomized control group. (n=90)

v

Control group (n=45)
* Standart education

¢ 6-month follow-up

J

Not lost

A [ Allocation J
Intervention group (n=45)
¢ Diabetes self-management education based
on the IMB model
¢ 6-month follow-up
¥ [ Follow-up W
Not lost
¥ [ Analysis

]

J

Analyzed (n=45)

Analyzed (n=45) Figure 2:

CONSORT 2010
Flow Diagram

Turk ] Diab Obes 2022; 3: 241-251



The Effect of the Training Given According to the IMB Model

Data Collection

Survey form related to descriptive characteristics of
participants (Form 1)

This was prepared by the researchers and comprised 17
questions about the sociodemographic features of partici-
pants. Questions about age, sex, marital status, educational
level, income level, etc., were included.

Assessment form related to information levels about
diabetes (pre-test-post-test) (Form 2)

This form was prepared by the researchers following the first
stage of the IMB model (information, motivation, behav-
iour skills) of providing information. This form was used
to assess participants’ knowledge levels before and after the
educational program for people with diabetes according to
the IMB model. This form included 30 statements about
topics explained in the Diabetes Education Program. Par-
ticipants were requested to answer each question. Points
obtained from this survey form varied from a minimum of
0 to 30 points, with the increase in facts showing increased
information levels. This form was applied to participants in
the experiment and control groups before and after the pro-
gram as pre-test and post-test.

Assessment form for motivation related to diabetes
(Form 3)

This form comprises 7 questions prepared by the research-
ers about increasing motivation, the second stage of the IMB
model. The form was applied to the intervention and con-
trol groups to determine whether participants experienced
any problems related to diabetes and insulin use and wheth-
er they used any resources to obtain information related to
diabetes. Opinions from 7 experts in the field of diabetes
were received about the form. As points obtained from the
form reduce, the motivation levels increase.

Diabetes self-care activities questionnaire

The revised form of the Diabetes Self-Care Activities Ques-
tionnaire (DSAQ) developed by Toobert and Glaskow
(2000) was used (13). This tool questions participants about
self-care activities under the headings of diet, exercise, blood
sugar tests, foot care and smoking completed within the
last seven days (day/week). Responses are marked as days
(0-7), with only item 11 questioning tobacco in the form
of 0- I don’t smoke and 1- I do smoke (amount smoked).
Each subdimension of the scale is given separate points and
is used independently.

Accordingly,

Diet: the first 4 items are used to determine the situation
regarding nutritional practices. The mean of the total for

the 1% and 2™ items are the general diet points, and the
mean of the sum for the 3 and 4" items, with the 4" item
given inverse points, comprises the special diet points. The
mean total for all 4 items includes “diet points.”

Exercise: The mean of the total points for the 5" and 6%
items comprise the “exercise points.”

Blood sugar test: The mean of the total points for the 7" and
7" items comprise the “blood sugar test points.”

Footcare: The mean of the total points for the 9" and 10"
items comprise the “footcare points.”

Smoking: The 11™ item shows the smoking status (0=
doesn’t smoke, 1= smokes) and the number of cigarettes
smoked daily.

Apart from the 11™ item questioning smoking, it is expected
that points will be high for the other sections. High points
show that self-care activity is performed more.

The researchers who developed and revised the scale state
that the data obtained with the new form (in the form of
day/week) cannot be directly compared with findings
obtained in previous studies (out of 100 points); however,
the numbers obtained after a conversion procedure allow
the opportunity for comparison. According to the results
of validity and reliability studies performed in Turkey by
Giilhan Cogansu (2009), the Cronbach alpha coefficients for
the subdimensions were .59 for diet, .70 for exercise, .94 for
blood sugar test and .77 for footcare (14).

It was found Cronbach alpha values for this study; were .64
for diet, .68 for exercise, .88 for blood sugar, and .80 for foot
care.

Statistical Analyses

All statistical analyses were performed with the SPSS 20.0
software package (SPSS, Inc., Chicago, Illinois). An Inde-
pendent Sample-t test was used to analyze the data, and
Paired Sample-test statistics were used to compare two
dependent groups. Mann-Whitney U test was used to com-
pare the measurement values of two independent groups
that did not have a normal distribution. In addition, Wil-
coxon test statistics were used to compare two dependent
groups.

RESULTS
Study Participants

In the intervention group, 25 participants (55.6%) were in
the age class of 50 years and older, and the mean age of these
participants was 51.02+12.32 years. It was determined that
26 participants (57.8%) were male, 37 (82.2%) were mar-
ried, 18 (40.0%) were high school graduates, and 23 (51.1%)
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were unemployed. Of the participants, 18 (40.0%) were
people with diabetes for longer than 10 years. In terms of
treatment, 29 participants (64.4%) received OAD + insulin,
21 (46.7%) performed blood sugar measurements at home,
and 12 of these participants (57.1%) performed blood sugar
measurements at home 2-3 times per day.

Of participants in the control group, 32 (71.1%) were in the
age class of 50 years and older, with the mean age of par-
ticipants as 56.17+12.95 years. Of participants, 29 (64.4%)
were male, 37 (82.2%) were married, 18 (40.0%) were high
school graduates and 25 (55.6%) were unemployed. It was
determined that 19 participants (42.2%) were people with
diabetes for more than 10 years. For treatment, 28 partic-
ipants (62.2%) received OAD + insulin, 22 (48.9%) per-
formed blood sugar measurements at home, and 14 of these
participants (63.6%) performed blood sugar measurements
2-3 times per day at home.

The biochemical findings for the 1%, 3" and 6™ months in
the intervention and control groups are given in the table.
According to these results, participants in the intervention
group fell in HbAlc values over time. Contrarily, partici-
pants in the control group were determined to have increas-
es in HbAlc values over time.

There was no statistically significant difference between the
D.M. information points in the 1% month between the inter-
vention/control groups (p>0.05).

According to the intervention/control group, a statistical-
ly significant difference was identified in D.M. information
points in the 6" month (¢+=7.067; p<0.001). Participants in
the intervention group had statistically significantly high-
er levels of D.M. information points in the 6" month com-
pared to the control group (Figure 3).

There were statistically significant differences in terms of
D.M. information points according to the procedure for
participants in the intervention group (t=-16.263; p<0.001).
Participants in the intervention group had statistically sig-
nificantly higher D.M. information points in the 6™ month
compared to the points for the 1** month.

There were statistically significant differences in terms of
D.M. information points according to the procedure for
participants in the control group (Z=-4.356; p<0.001). Par-
ticipants in the control group had statistically significantly
higher D.M. information points in the 6 month compared
to the points for the 1* month.

According to intervention/control groups, there were statis-
tically significant differences in 6""-month D.M. motivation
points (Z=-7.576; p<0.001). Participants in the intervention
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group had significantly lower 6th-month D.M. motivation
points levels than the control group.

According to the procedure, participants in the intervention
group had statistically significant differences in D.M. moti-
vation/behaviour points (Z=-5.900; p<0.001). In addition,
participants in the intervention group had statistically sig-
nificantly lower levels of D.M. motivation points in the 6™
month compared to the 1 month.

According to the procedure, participants in the control
group were identified to have statistically significant dif-
ferences in D.M. motivation points (Z=-4.476; p<0.001). In
addition, participants in the control group had statistically
significantly lower levels of D.M. motivation points in the
6™ month compared to the 1% month.

According to the intervention/control group, there was no
statistically significant difference between the 1¥-month
DSAQ general diet and diet points (p>0.05), while there were
statistically significant differences identified for 6"-month
DSAQ available diet, special diet and diet points (Z=-8.248;
p<0.001, Z=-7.807; p<0.001). According to intervention/
control groups, there was no statistically significant differ-
ence between 1** month and the 6"-month DSAQ special
diet points (p>0.05). Participants in the intervention group
had statistically significantly higher levels for 6" month
DSAQ general diet, special diet and diet points compared
to the control group (Z=-5.787 p=0.000, Z=-3.101; p=0.002,
Z=-5.715 p<0.001). According to the procedure, partic-
ipants in the control group had no statistically significant
difference in terms of DSAQ general diet, special diet and
diet points (p>0.05). While the DSAQ available diet, special
diet and diet points increased during the procedure in the
intervention group, they did not change during the control
group.

According to the intervention/control group, the 1*-month
DSAQ exercise points were not identified to be statistically
significantly different (p>0.05), while the 6"-month DSAQ
exercise points were determined to be statistically signifi-
cantly different (Z=-8.119; p<0.001). In addition, partici-
pants in the intervention group had statistically significantly
higher 6%-month DSAQ exercise points compared to the
control group.

According to the procedure, participants in the interven-
tion group were identified to have statistically significant
differences in terms of DSAQ exercise points (6™ month)
(Z=-5.651; p<0.001). The 6"-month DSAQ exercise points
were significantly higher for participants in the interven-
tion group. According to the procedure, participants in the
control group had no statistically significant differences in
terms of DSAQ exercise points (p>0.05).
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According to the intervention/control group, there was
no statistically significant difference in terms of 1*-month
DSAQ blood sugar points (p>0.05), while there were sta-
tistically significant differences identified in terms of
6™-month DSAQ blood sugar points (Z=-8.104; p<0.001).
According to the intervention/control group, participants
in the intervention group had statistically significantly high-
er 6™-month DSAQ blood sugar points compared to the
control group.

According to the procedure, participants in the intervention
group were identified to have statistically significant differ-
ences in DSAQ blood sugar points (Z=-4.402; p<0.001). In
addition, participants in the intervention group had signif-
icantly higher 6"-month DSAQ blood sugar points (Figure
4).

According to the procedure, participants in the control
group did not have any statistically significant differences in
DSAQ blood sugar points (p>0.05). The blood sugar points
did not change over time (Figure 4).

According to the intervention/control group, there were
no statistically significant differences identified in terms of
I**-month DSAQ footcare points (p>0.05), while there were
statistically significant differences identified in terms of
6"-month DSAQ footcare points (Z=-6.818; p<0.001). Par-
ticipants in the intervention group had statistically signif-
icantly higher 6"-month DSAQ footcare points compared
to the control group. According to the procedure, partici-
pants in the intervention group were identified to have sta-
tistically significant differences in terms of DSAQ footcare
points (Z=-5.325; p<0.001). According to the procedure,
participants in the control group were identified to have
statistically significant differences in DSAQ footcare points
(Z=-2.635; p=0.008).

DISCUSSION

This study aimed to assess the effect of education accord-
ing to the IMB model on diabetes self-care management.
According to findings obtained at the end of the study, edu-
cation according to the IMB model was effective. Therefore,
it was determined to benefit the self-care behaviour of peo-
ple with diabetes.

Table 1: Distribution of HbA1C in the intervention/control group

In our study, in the intervention group given education
according to the IMB model, HbA1lc values were observed to
fall within a 6-month time interval (Table 1). In the literature,
education with the IMB model for diabetes provided good
outcomes for HbAlc or blood sugar values (9,5,10,16).

Considering the importance of glucose control in pre-
venting developing complications future complications in
people with diabetes, it is thought that this result and the
training to be given to the participant will contribute to this
matter.

Information Levels of People with Diabetes

In this study, according to time, participants in the control
group were identified to have statistically significant differ-
ences in terms of D.M. information points. With this result,
it may be concluded that the education given by health pro-
fessionals to people with diabetes is effective and creates
awareness. However, the lack of continuation of this edu-
cation and motivation resources, the inability to make the
desired behaviour changes and the lack of continuity may
explain the more effective outcomes of education using the
IMB model. In our research, no difference was observed in
the 1 month between the information levels in the interven-
tion and control groups. For example, the 6"-month D.M.
information levels of participants in the intervention group
were statistically significantly higher than the 1*-month
points (Table 2). This result is accepted as an indicator
that the education given to participants achieved its aims.
The increase in information levels of people with diabetes
is considered to cause an increase in their awareness and
also their motivation. The study conducted according to
the self-management behaviour model determined positive
changes over time in the information levels of people with
diabetes (17). A study by Bian et al. (2015) showed that the
female gender and higher education level caused higher lev-
els of information and motivation (17,18). Our study results
are in parallel with the literature. At this point, education
based on a model and reminder and motivation interviews
by diabetes nurses were observed to increase the awareness
and information levels of people with diabetes. Within this
scope, the importance of nurses in playing an effective role
in patient self-care is revealed.

Intervention (n=45)

Control (n=45)

Variable (N=90)

Mean +S.D. Median IQR Mean=S.D. Median IQR
1%t month HbAlc 10.77£2.31 10.4 2.9 9.43+£1.68 9.1 2.9
3 month HbA1lc 8.54 £1.31 8.5 1.7 10.34+1.53 10.1 2.4
6" month HbAlc 7.12+1.06 7.0 1.3 11.44+1.56 11.3 2.6
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Motivation Levels of People with Diabetes

In this study, the 6"-month D.M. motivation points of par-
ticipants in the intervention group were statistically sig-
nificantly lower than the 1*-month points (Table 3). The
6™-month D.M. motivation points for participants in the
control group were statistically significantly lower than the
I**-month points. This result is considered to be an indica-
tor that education, according to the IMB model, was effec-
tive and increased participants’ motivation. It is thought
that more planned education will have permanent out-
comes and change behaviour. Bian et al. also used the IMB
model, which was effective in behavioural skills. A study by
Jeon et al. determined that motivation did not change much
over a 4-week duration and that participants needed to be
monitored for at least 6 months to vary motivation. In our
study, participants were observed for 6 months, and it can
be said that follow-up was effective in changing motivation
(19). In the study of Erol et al. the relationship between the
exercise level of patients with diabetes and their motivation
was found to be moderate. Based on the data in this study,
it can be said that the training to be given to individuals
with diabetes, according to the IMB model, will positively
affect their motivation and help them to transform them
into behavioural patterns (20).

Additionally, people with diabetes must identify what moti-
vates them because motivation is intrinsic.

Inkaya B et al.

Attitude And Behaviour Levels of People with Diabetes

Our study showed no statistically significant difference in
the control group’s special, general and diet points over
time. In the intervention group, there were statistically sig-
nificant differences for the three subdimensions over time
(Table 4). This result has the quality or being evidence for
how effective the education according to the IMB model
was on diet behaviour. However, many studies with IMB
models and different diseases exist in the literature. Accord-
ing to one study, IMB-based educational interventions
that incorporate information, motivation, and behaviour-
al skills enhancement strategies can be effective in helping
HIV-positive patients to follow a diet (21). According to a
study by Davis, diet behaviour had the most variation in
patients with a 3-month follow-up, followed by medication
compliance and exercise (8). Again, the same study deter-
mined that patients mostly received and shared informa-
tion related to diet. Gavgani’s (2010) studies showed that
the IMB model was effective for diet (22).

In this study, the variation in exercise points according to
time for participants in the intervention group with type
2 diabetes was statistically significant. At the same time,
there was no significant change in the points for the control
group. (Table 4). In the literature, education based on the
IMB model effectively develops exercise behaviour (19,22).
Another study states that the IMB model in adults with type
2 diabetes will be used to support physical activity behav-

Table 2: Comparison of D.M. knowledge level scores of the intervention/control group

D.M. knowledge level scores (N=90)

L. -
1**month 1 month 6" month 6" month Statlstlcal. A.ITaIYSlS
— — Possibility
X+S.D. Median [IQR] X+S.D. Median [IQR]
. t=-16.263
Intervention group (n=45) 15.91+3.45 16.0 [4.0] 23.67+3.71 24.0 [4.0] p=0.000
Z=-4.356
Control group (n=45) 15.91+3.45 16.0 [4.0] 17.84+4.10 18.0 [5.5] p=0.000
Statistical Analysis 7=0.000 t=7.067
Possibility p=1.000 p=0.000
Table 3: Comparison of D.M. motivation scores of the intervention/control group
D.M. motivation scores Intervention group (n=45) Control group (n=45) Statistical Analysis *
(N=90) X+S.D. Median [IQR] X+S.D. Median [IQR] Possibility
7=-2.754
st + +
1 *month 4.18+1.21 4.0 [2.0] 4.89+1.25 5.0 [2.0] p=0.006
7=-7.576
th + +
6 " month 0.71+0.73 1.0 [1.0] 3.36+1.28 4.0 [2.0] 50,000
L . Z=-5.900 Z=-4.476
Statistical Analysis $=0.000 p=0.000
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iour change (23). Our study results are consistent with the
literature.

Another result obtained in our study is that the blood sugar
points in the intervention group improved more over time
compared to the control group (Table 4). A study by Meu-
nier et al. determined that the IMB model was effective on
blood sugar behaviour, and patients converted this to behav-
iour. The study by Jeon identified that education according
to the IMB model was effective in self-care behaviour like

diet, including blood sugar control and exercise (19). In
their study, Bakir et al. also found that Information-Moti-
vation-Behavioural Skills Model-based interventions effec-
tively improved glycemic control among adolescents with
type 1 diabetes (24). Finally, another study determined that
the IMB model positively affects blood sugar levels and qual-
ity of life (25). The variation in footcare points according to
time was found to be statistically significant for participants
in our study in the intervention/control groups with type 2

Table 4: Comparison of DSAQ scores of the intervention/control group

Intervention group (n=45)

Control group (n=45) Statistical Analysis *

DSAQ scores (N=90)

X+S.D. Median [IQR] X+S.D. Median [IQR] Possibility
1 *month 2.0042.02 1.5 [3.3] 1.98+1.84 1.5 [3.0] i:_';);;;
3 —-
% 6"month 6.01£1.09 6.5 [1.5] 1.63+0.46 1.5[0.5] 2=-8.248
3 p=0.000
5 Analysis 7=-5.787 7=0.722
o 4 p=0.000 p=0.470
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diabetes. The literature states that the IMB model is effec-
tive in foot care (10-15,26). Our study results are similar to
the literature (Table 4). Nurses performing counseling and
education based on a model are thought to provide more
effective and permanent results.

The study by Liu et al. observed that the IMB model induced
patient behaviour changes and assisted in developing coping
strategies (27). Similarly, in the literature, the IMB model
was proven effective and efficient for diet, medication com-
pliance, genital infection awareness, foot care and glucose
control (19-28,29). A study performed with the IMB model
using an interface found effective results; however, it was
stated that better results would be obtained with face-to-
face counseling (19). Also, in a self-management education
study conducted with a smartphone application based on
the IMB model, it was observed that this model positively
affected blood glucose levels (30). Our results are consistent
with the literature and are very valuable in terms of patient
outcomes and self-care.

This research showed that education based on the IMB
model improved the information, motivation and behav-
iour skills, in addition to HbAlc outcomes, of people with
diabetes and positively contributed to illness management
and self-care.

According to the research results,

o It is recommended to look at the effectiveness of the
IMB model in gender.

o Itisrecommended to look at groups with larger samples.

o The effects of the IMB model and different methods
on diabetes self-management can be examined in three
groups.
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ABSTRACT

Aim: Partial remission (PR) is a significant period in the early course of type 1 diabetes (T1D) with implications for diabetes management.
We aimed to investigate whether long-term hemoglobin Alc (HbAlc) outcomes in T1D differed as a result of experiencing PR. We also
analyzed the demographic and clinical factors that may influence long-term glycemic control.

Material and Methods: We retrospectively tracked the HbAlc values of 131 children and adolescents with T1D over a 5-year period.
Patients were stratified into low (<7.5%) and high (=7.5%) long-term HbAlc groups, and groups were compared using appropriate
statistical procedures.

Results: Mean HbA1c+SD was 12.1+2.4% at diagnosis, 8.1+1.3% at 1 yr, 8.9+1.6% at 2 yr, 9.1+1.6% at 3 yr, 9.3£1.7% at 4 yr, and
9.5+1.4% at 5 yr from diagnosis. Of the patients, 87.8% had high long-term mean HbA1c levels. There were 75 remitters (%57.3). During
follow-up, HbAlc levels were significantly lower in those with T1D who experienced PR than those who did not (8.9+1.3% vs. 9.6%
+1.6%, p=0.006). The group with low long-term HbA1lc had higher fasting C-peptide levels at baseline than the higher HbAlc group
[0.48 (0.12-1.4) ng/ml vs. 0.28 (0.05-1.5) ng/ml, p=0.048)]. They also had lower HbA1c levels at 3 months, 6 months, 9 months, and 12
months after diagnosis compared to the other group (p<0.001 or p=0.004).

Conclusion: Glycemic control was suboptimal throughout the follow-up period. After the first few months, HbAlc levels increased
steadily through the first 2 years of T1D diagnosis but tended to stabilize in a "track” afterward. The trajectory of youth who experienced
PR was lower than those who didn't. Understanding the HbA1c trajectory helps to identify opportunities for the intensification of T1D
management to improve clinical outcomes.

Keywords: Type 1 diabetes, Partial remission, Glycemic control, Hemoglobin Alc

Tip 1 Diyabette Uzun Donem Glisemik Kontrol ile Remisyon Donemi
Arasindaki Iliski: Retrospektif Bir Calisma

0z

Amag: Parsiyel remisyon (PR), tip 1 diyabet (T1D) tanisindan kisa siire sonra izlenen ve diyabet yonetimine dair énemli etkileri olan bir
stirectir. T1D'de PR ile uzun donem hemoglobin Alc (HbAlc) sonuglar: arasindaki iligkiyi aragtirmay: amagladik. Ayrica uzun stireli
glisemik kontrolii etkileyebilecek demografik ve klinik faktorleri de analiz ettik.

Gereg ve Yontemler: T1D'li 131 ¢ocuk ve addlesanin 5 yillik takip siiresindeki HbA1lc diizeylerini retrospektif olarak degerlendirdik.
Hastalar diisitk (<%7,5) ve yiiksek (=%7,5) uzun donem HbA 1c gruplarina ayrilarak gruplar uygun istatistiksel yontemlerle karsilastirildi.
Bulgular: Ortalama HbA1c+SD tani aninda %12,1+2,4; 1. yilda %8,1£1,3; 2. yilda %8,9+1,6; 3. yilda %9,1+1,6; 4. yilda %9,3+1,7 ve
5. yilda %9,5+1,4 idi. Hastalarin %87,8'inde uzun dénem ortalama HbAlc diizeyleri yiiksekti. 75 olguda (%57,3) parsiyel remisyon
izlendi. Takip sirasinda, PR izlenen T1D'lilerde HbAlc diizeyleri digerlerine gore anlamli olarak daha disiiktii (%8,9+1,3 ve %9,6 +1,6;
p=0.006). Ditgiik uzun dénem HbAlc grubu, yiiksek HbAlc grubuna gore daha ytiksek bazal aglik C-peptid seviyelerine sahipti [0,48
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(0,12-1,4) ng/ml ve 0,28 (0,05-1,5) ng/ml; p=0,048]. Ayrica diger gruba kiyasla tanidan 3 ay, 6 ay, 9 ay ve 12 ay sonraki HbAlc seviyeleri

de daha distikti (p<0,001 ya da p=0,004).

Sonug: Glisemik kontrol takip siiresi boyunca suboptimaldi. HbA1lc seviyeleri, T1D teshisi sonrast ilk 2 yil boyunca (ilk birka¢ aydan
sonra) istikrarli olarak artt1 ancak daha sonra stabil seyretti. PR izlenen olgularin izlemdeki HbAlc diizeyleri PR izlenmeyenlere gore
daha diistiktii. T1IDde HbAlc seyrinin anlagilmasi, klinik sonuglari iyilestirmek ve T1D y6netimini diizenlemek i¢in imkéanlar sunar.

Anahtar Sozciikler: Tip 1 diyabet, Parsiyel remisyon, Glisemik kontrol, Hemoglobin Alc

INTRODUCTION

Poor glycemic control, as reflected by hemoglobin Alc
(HbAlc), is a strong predictor of chronic microvascular
and macrovascular complications in individuals with type
1 diabetes (T1D) (1). Therefore, intensive glycemic control
should be aimed at as early as possible in the course of
T1D. Despite advances in diabetes care and management,
many children and adolescents with T1D do not meet
target HbAlc levels, and the frequency of hypoglycemia
and diabetic ketoacidosis (DKA) remains intolerably high
(2-4). The establishment of the cardiovascular disease risk
in these children by understanding the trajectory of HbAlc
can target interventions in the course of disease to reduce
poor long-term glycemic control.

Partial remission (PR) is the early phase of T1D, where
most individuals with new-onset T1D can achieve excellent
glycemic control. With longer disease duration, glycemic
control becomes more challenging. While greater residual
beta-cell function is associated with more favorable short-
term clinical outcomes (5,6), few previous studies have
evaluated the impact of PR on the outcomes during the later
phases of T1D. Poor glycemic control during the first few
years of T1D in children is related to microalbuminuria
and retinopathy on follow-up (7). HbAlc levels nearer to
the diagnosis of T1D correlate with HbAlc levels in the
subsequent years (8,9). This “glycemic tracking” in the
natural history of childhood-onset T1D has not been fully
understood (10).

Identifying factors early in the course of T1D that impact
future glycemic control is an important research area.
Although there are studies on factors associated with
HbAlc in established T1D (11), limited studies have
evaluated the impact of early glycemic control on long-term
glycemic control in children and adolescents with T1D. A
recent review identified only five longitudinal studies on
this association (12). If a particular period during the initial
phase of T1D could be determined, it will be possible to
deliver intensified interventions and special care to children
at risk of developing long-term complications.

In this article, we describe HbAlc outcomes in children
with new-onset T1D over the first 5 years of diagnosis

to understand the HbAlc trajectory in the course of the
disease. In addition, we aimed to investigate whether the
presence of PR influences long-term glycemic control in
T1D, along with other factors.

MATERIAL and METHODS

The study population consisted of 131 consecutive patients
with T1D who were diagnosed from 2006 to 2019 at our
clinic, had regular baseline visits throughout the first year
(to determine the presence of PR), and were followed for at
least two years from diagnosis.

Ethics Committee Approval/Helsinki Declaration

The Institutional Review Board approved the study
(Karadeniz Technical University Ethics Committee: 2022/
159/2/24237859-460). All procedures were done in agree-
ment with Helsinki declaration for studies on human
subjects.

Demographic, clinical, and laboratory characteristic data
were collected retrospectively from medical records. T1D
was diagnosed according to the International Society
for Pediatric and Adolescent Diabetes guidelines (13).
Diabetic ketoacidosis at diagnosis was determined as blood
glucose >200 mg/dL, venous pH <7.3 or bicarbonate <15
mmol/L, and presence of ketonemia or ketonuria. PR was
defined by the gold standard insulin dose-adjusted HbAlc
(IDAAlc) of <9 as recommended and calculated using
the formula: IDAAlc=Alc (%) + [4xinsulin dose (U/kg/
day)] (14). Age, body mass index (BMI), pubertal status,
glycemia, pH, fasting C-peptide level, and T1D-associated
antibodies, including glutamic acid decarboxylase, islet
cell, and anti-insulin, were examined at T1D onset. BMI
standard deviation scores (SDSs) were calculated according
to Turkish child growth reference data using an online
calculator program (http://www.childmetrics.org) (15).
Longitudinal HbAlc levels were measured at baseline and
each subsequent visit every three months. Daily insulin dose
(unit/kg/day) was recorded at 3, 6, 9, and 12 months and
yearly afterward. If patients left follow-up, the data until the
last clinic visit were included in the analysis. On average,
%75 of all patients had follow-up measurements until 5 years
after diagnosis. The average HbAlc was calculated during
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each of the 5 years after diagnosis, and a further long-term
average was calculated for the follow-up period (excluding
the first year). A timeline of five years after diagnosis was
selected following the ADA recommendation to screen
for complications in children with T1D either at the start
of puberty or 4-5 years after diagnosis (16). HbAlc was
measured by spectrophotometric method, and C-peptide
levels estimated by electrochemiluminescence
(ECLIA). The presence of diabetes autoantibodies was
determined by chemiluminescence immunoassay (CLIA).

were

Statistical Analyses

The main outcome of interest was tracking of early glyce-
mic control based on HbA1lc measurements with the study
population's mean HbAlc level at baseline and follow-up.
A further primary outcome was the difference in long-term
HbA1c levels between the remitters and non-remitters. The
American Diabetes Association recommended an HbAlc
target of <7.5% for children with T1D until recently (17).
Thus, patients were further stratified into the low HbAlc
(mean long-term follow-up HbAlc <7.5%) group and the
high HbAlc group (mean long-term follow-up HbAlc
>7.5%). We further compared the characteristics between
these two groups using a t-test or Mann-Whitney U test for
continuous variables and chi square test for categorical vari-
ables. A test of normality was conducted with the Kolmogo-
rov-Smirnov test. IBM SPSS Statistics for Windows, version
24 (IBM Corp., Armonk, N.Y., USA) was used for statistical
analysis. The differences were considered statistically signif-
icant with a p-value <0.05. Power of the study based on nor-
mal approximation was 74.7% and normal approximation
with continuity correction was 64.6% (18).

RESULTS

At diagnosis, the mean+SD age of the patients was 8.4+3.9
yr, 56% were male, mean+SD HbAlc was 12.1+2.4%,
16% of participants were overweight or obese (BMI>85th
percentile), and 45% presented in DKA. There were 75
remitters (57.3%). Of the participants, 77% were positive for
at least one diabetes autoantibody. While most participants
(81%) were taking multiple daily insulin injections, the
others were on a twice-a-day insulin regimen. The sample
was followed for up to 16 years (meantSD, 5.6+2.5)
after diagnosis, with an average number of 14 HbAlc
measurements after the first year of diabetes onset. In the
yearly analysis, mean HbAlc declined at 1 yr postdiagnosis,
with a slight and steady rise afterward. HbAlc mean+SD
at 1, 2, 3, 4, and 5 years after diagnosis were as follows:
8.1+1.3% at 1 yr, 8.9+1.6% at 2 yr and 9.1+1.6% at 3 yr,
9.3+1.7% at 4 yr, 9.5+1.4% at 5 yr, respectively. Accordingly,
median (minimum-maximum) insulin dose was gradually
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increased over the 5 years of diagnosis; 0.46 U/kg/day (0-1),
0.6 U/kg/day (0.1-1.4), 0.7 U/kg/day (0.2-1.6), 0.8 U/kg/day
(0.2-1.4), 0.85 U/kg/day (0.2-1.5). In the monthly analysis,
mean HbAlc was highest at diagnosis and lowest at 3
months post-diagnosis, with an upward trajectory starting
afterward, continuing until 24 months, and remaining
relatively stable for the remainder of the follow-up period
(Figure 1).

Mean HbAlc at long-term follow-up was <7.5% for only
12.2% of participants. The characteristics of the study
population by mean long-term follow-up HbAlc level are
shown in Table 1. The group with low long-term HbAlc
had higher fasting C-peptide levels at baseline than the
higher HbAlc group [0.48 (0.12-1.4) ng/ml vs. 0.28 (0.05-
1.5), p=0.048)]. They also had lower HbAlc levels at 3
months, 6 months, 9 months, and 12 months after diagnosis
compared to the other group (p<0.001 or p=0.004). Insulin
requirement during the first year was not associated with
long-term HbAlc levels (p>0.05 for all). Patients with low
long-term HbAlc were more likely to be pubertal than
the higher HbAlc group (62.5% vs. 34.8%, p=0.032) and
presented more frequently with DKA at diagnosis (68.8%
vs. 41.7%, p=0.042).

During long-term follow-up, HbAlc levels (long-term
average) were significantly lower in those with TID
who experienced PR vs. those who did not (8.9+1.3% vs.
9.6%+1.6%, p=0.006). Remitters were more likely to achieve
an overall low mean long-term follow-up HbAlc level than
non-remitters (18.7% vs. 3.6%, p=0.009). The trajectory of
HbAIc differed by remission status over the study period
(Figure 2). Mean HbAlc was similar at diagnosis between
remitters and non-remitters, and both groups experienced
an increase in HbAlc from 3- 6 months after diagnosis.
However, HbAlc became significantly lower in the remitters
from 3 to 27 months and remained non-significantly lower
after that, with the mean difference in HbAlc levels between

13
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HbA1c (%)
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Figure 1. HbAlc trajectory of the study population.
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Table 1: The characteristics of the study population stratified by mean long-term follow-up HbAlc level.

Low HbAlc High HbAlc P
Gender 0.623
Female 8 (13.8) 50 (86.2)
Male 8(11) 65 (89)
Puberty 0.032
Prepubertal 6 (7.4) 75 (92.6)
Pubertal 10 (20) 40 (80)
Diabetic ketoacidosis 0.042
No 5(6.9) 67 (93.1)
Yes 11 (18.6) 48 (81.4)
Age (yr) 10.1+5.2 8.1+3.7 0.157
Body mass index SDS -0.4+1.5 -0.4+1.4 0.951
pH 7.26 (7.04-7.41) 7.33 (6.87-7.5) 0.185
C-peptide (ng/ml) 0.48 (0.12-1.4) 0.28 (0.05-1.5) 0.048
Presence of autoantibodies 0.761
No 4(13.3) 26 (86.7)
Yes 12 (11.9) 89 (88.1)
Overweight/obese 0.467
No 15 (13.6) 95 (86.4)
Yes 1(4.8) 20 (95.2)
Remission 0.009
No 2(3.6) 54 (96.4)
Yes 14 (18.7) 61 (81.3)
Insulin treatment 0.510
Multiple daily doses 12 (11.3) 94 (88.7)
Twice a day 4(16) 21 (84)
Total daily insulin dose (U/kg/day)
At discharge 0.58+0.33 0.53+0.23 0.472
After 3 months 0.42+0.21 0.44+0.18 0.719
After 6 months 0.48+0.21 0.47+0.2 0.873
After 9 months 0.47+0.23 0.52+0.2 0.323
After 12 months 0.49+0.23 0.57+0.21 0.168
Year 1 0.48 (0-0.8) 0.45 (0.05-1) 0.675
Year 2 0.5 (0.1-0.9) 0.6 (0.1-1.4) 0.359
Year 3 0.5 (0.2-0.85) 0.7 (0.2-1.6) 0.021
Year 4 0.7 (0.15-1.1) 0.8 (0.2-1.4) 0.335
Year 5 0.75 (0.2-1.15) 0.85 (0.38-1.45) 0.150
HbAlc
At diagnosis (%) 11.8+2.1 12.242.5 0.607
After 3 months (%) 6.7+0.9 7.7%1.3 0.004
After 6 months (%) 6.6+0.9 8.2+1.6 <0.001
After 9 months (%) 6.610.7 8.6+1.8 <0.001
After 12 months (%) 6.8+0.7 8.9+1.6 <0.001

Data presented as number (%) or mean+tstandard deviation or median (minimum-maximum).

the two groups decreasing over time. Outcomes of remitters DISCUSSION

and non-remitters are presented in Table 2. Median insulin
doses of patients who didn’t experience PR were also higher
than those who experienced PR, until year 5.

This study presents real-world data on HbAlc trajectory
in children with T1D followed from the onset of T1D and
reports characteristics associated with glycemic control
over 5 years following diagnosis. Following the first few
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Table 2: Outcomes of the study population stratified by remission
status.

Remission No remission p value
Total daily insulin dose (U/kg/day)
Year 1 0.4 (0-0.9) 0.5(0.15-1) 0.006
Year 2 0.5(0.1-1.2)  0.65(0.3-1.4) <0.001
Year 3 0.6 (0.2-1.1)  0.8(0.35-1.6) <0.001
Year 4 0.75(0.15-1.4) 0.8 (0.35-1.3)  0.009
Year 5 0.83(0.2-1.45) 0.85(0.38-1.2)  0.525
HbAlc (%)
Year 1 7.5%1 9.1+1.2 <0.001
Year 2 8.6£1.6 9.5£1.8 0.004
Year 3 8.9£1.5 9.5t1.4 0.033
Year 4 9.1£1.8 9.7£1.6 0.130
Year 5 8.9£1.6 9.6x1.4 0.073

Data presented as meantstandard deviation or median (minimum-
maximum).

——Remission (+) = Remission (-)

HbAlc (%)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Months

Figure 2. HbA1c trajectories of remitters and non-remitters.

months of T1D, which includes PR period, a deterioration
in glycemic control starts by 6 months, and target HbAlc
levels are surpassed. This trajectory is consistent with prior
reports from other countries (19,20). We also found that PR
in the first year of T1D is associated with better glycemic
control over time. Both groups' initial low and high HbAlc
levels "track" in their respective tracks during long-term
follow-up.

The American Diabetes Association (ADA) and the
International Society for Pediatric and Adolescent Diabetes
(ISPAD) recommend a target HbAlc of <7.5% and <7% for
children and adolescents with T1D, respectively (21,22).
Previous studies have shown that children with T1D exceed
this target in the first few years, and clinically meaningful
and lasting HbAlc improvement rarely occurs after 5 years
of T1D (10,19,20,23). In a recent meta-analysis on long-
term glycemic control, all studies reported sub-optimal
estimated mean glycemic control during the 10-year follow-
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up period (12). Furthermore, glycemic control worsens as
youth progress through adolescence and adulthood (3,24).
Our observations extend on these results, demonstrating
the trajectory of glycemic control over time by PR status.

Limited studies report that the overall glycemic control
settles in a "track" after 6 months of diagnosis (12,25).
Additionally, early glycemic control tracks in its respective
tract during long-term follow-up in the initial low and high
HbA1c groups (26). A large Swedish cohort study reported
that children with higher early mean HbAlc levels of 28.7%
3 to 15 months after diagnosis of T1D were more likely to
develop albuminuria and retinopathy in early adulthood
(27). In contrast, some authors suggest that as the clinical
outcome of T1D during the first year is characterized by
residual beta-cell function and PR, it may not correlate with
the trajectory of long-term glycemic control (28,29). Our
data provide strong evidence that PR in T1D is not just an
acute benefit in the early stages of clinical disease but also a
predictive factor for long-term glycemic control.

A significant proportion of children and adolescents
diagnosed with T1D experience PR (30). PR is identified
by partial residual beta-cell recovery with improved
endogenous insulin secretion and insulin sensitivity (31). A
similar longitudinal HbAlc pattern throughout the first 5
years of diagnosis was observed in both remitters and non-
remitters. As expected, both groups reached their lowest
HbAlc 3 months after diagnosis, followed by deterioration
of glycemic control occurring across all patients irrespective
of remission status. However, the mean HbA1c of children
who experienced PR remained lower than those who didn't
experience PR throughout the 5 years of diabetes diagnosis.
Some authors have suggested presenting non-remission
as an independent clinical entity with significantly poorer
long-term outcomes than PR (31). Similar to our results,
Yazidi et al. have shown that the occurrence of remission
defined by an HbAlc <6.5% with a daily insulin dose <0.5
IU/kg/day in adolescents and young adults with newly
diagnosed T1D is associated with better glycemic control
and lower insulin requirements during the first 5 years of
follow-up (32). Niedzwiecki et al. reported that the absence
of remission was associated with the occurrence of chronic
complications of diabetes at a seven year follow-up in young
adults (33). Our results will contribute to the basis for
recommendations for early detection and monitoring of PR
in children and adolescents with T1D to prevent long-term
microvascular and macrovascular complications.

The relationship between greater beta-cell function
and improved glycemic control provides the basis for
research that aims to preserve beta-cell function to prevent
long-term complications of diabetes (34). C-peptide, a
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surrogate marker of residual beta-cell function, improves
microvascular blood flow and endothelial function
through endothelial nitric oxide (35). Mortensen et al. (14)
demonstrated that an IDAA1c value 9.0, the criterion used
to define PR in the present study, corresponds to a predicted
stimulated C-peptide >300 pmol/L. Residual beta-cell
function in patients with T1D has been linked to a reduced
risk of severe hypoglycemia (36), development of diabetic
retinopathy (37), and improvement in long-term glycemic
control (5). Therefore, the long-term prognostic advantage
of remitters over non-remitters should be considered
during the early phase of diabetes management to search
for specified strategies to prevent early dysglycemia in non-
remitters.

It is essential to study the demographic and clinical factors
that lead to the deterioration of glycemic control over time
to develop strategies to improve diabetes care in individuals
with T1D. In line with our findings, it was shown that
lower fasting C-peptide levels at baseline predicted higher
HbAlc levels over time (29). Despite the known association
between age and better short-term clinical outcomes (38),
in this study, age was not related to long-term glycemic
control, which is contrary to studies in established
T1D, which found that adolescence is related to higher
HbA1c (39) but is similar to others (28,34). However, we
demonstrated that puberty at diagnosis was associated with
lower long-term HbAlc. This finding could be explained
by the possible association of puberty with C-peptide levels
(40). The frequency of DKA at diagnosis was moderately
similar to that reported in previous studies (41,42) . In
contrast to our results, Duca et al. reported that DKA at
diagnosis of T1D in children predicts poor long-term
glycemic control, independently of established risk factors
(43). This discrepancy may be related to the limited number
of patients with low HbAlc in our study. However, it could
be speculated that an experience of a severe presentation of
T1D at diagnosis may have led to more careful and vigilant
management of the disease by patients and their families.
Additionally, several studies could not find a difference
in long-term prognosis between the DKA and non-DKA
groups (44,45).

We were unable to analyze psychological and socioeconomic
factors that may impact treatment adherence, and 75% of
the participants have completed the entire five year-follow-
up duration. This study, however, has significant strengths.
First, tracking of early glycemic control has been evaluated
comprehensively within the context of the occurrence
of PR. In our study, HbAlc levels were measured during
standardized clinical visits for up to 16 years after diagnosis,

allowing for a precise analysis of the relationship between
PR and long-term glycemic control.

In conclusion, most children with T1D exceed the HbAlc
target of <7.5% by 6 months after diagnosis, which may be
an ideal time to inform families about the disease course,
glucose trends, and insulin doses in the upcoming months.
The overall glycemic control stabilizes in a "track" during
the first few years of T1D, and this period may provide
an opportunity to intensify management. Furthermore,
HbA1lc levels at baseline related to PR status also seem to
have metabolic memory, which shows glycemic "tracking"
during the 5-year follow-up. It is crucial to understand
the unique disadvantages of non-remitters to ensure the
institution of intensive glycemic control very early in the
course of the disease, as this may translate into improved
glycemic control over time.
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Tip 1 Diyabetli Cocuklarda Kardiyak Fonksiyonlar ile Karotis intima
Media Kalinliginin Degerlendirilmesi
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Bu makaleye yapilacak atif: Akkurt V ve ark. Tip 1 diyabetli gocuklarda kardiyak fonksiyonlar ile karotis intima media kalinhiginin degerlendirilmesi. Turk J Diab Obes 2022;3: 260-266.

0z
Amag: Tip 1 Diyabetes Mellitus (DM) tanist ile izlenen gocuklarda, karotis intima media kalinligi (KIMK), sol kardiyak sistolik ve
diyastolik fonksiyonlar1 ekokardiyografik yontem ile degerlendirmek.

Gereg ve Yontemler: Universitemizde en az 4 yildir tip 1 DM tanust ile izlenen 31 hasta ve kontrol grubu olarak 19 saglikli cocuk
calismaya almmmistir. Hastalar; glisemik kontrol diizeyleri, hastalik siireleri ve cinsiyetlerine gore gruplandirilarak, kontrol grubuyla
karsilagtirildi. SPSS for Windows version 17.0 paket programi kullanilarak istatistiksel analizler yapildi.

Bulgular: Hasta ve kontrol grubu; yas, boy, cinsiyet, agirlik, viicut kiitle indeksi, sistolik ve diyastolik kan basinci bakimindan benzerdi
(p>0.05). Diyabetli hastalar ve kontrol grubu, kardiyak sistolik ve diyastolik fonksiyonlar, KIMK degerleri arasinda anlamli bir fark
yoktu (p>0.05). Hastalar diyabet siirelerine gore ve glisemik kontrole gore alt gruplara ayrildiginda KIMK diizeyleri arasinda anlamli
bir fark bulunamadi (sirastyla, p=0.084 ve p=0.410). DM siiresi >8 yil olan hastalarda KIMK 0.54 mm olarak istatistiksel anlamli olmasa
da belirgin artmig olarak bulundu. Alt grup analizinde diyabetik erkeklerde, kontrol grubu erkeklere ve diyabetik kizlara gore sol KIMK
anlamli olarak artmis olarak bulundu (sirasiyla, p=0.026 ve p=0.022). Diyabetik erkeklerde ortalama KIMK kiz grubuna gore anlamli
fark saptandi (p=0.042).

Sonug: Diyabetik erkeklerde artis gdsteren ortalama ve sol KIMK, ateroskleroz agisindan cinsiyetin bagimsiz bir risk faktdrii olabile-
cegini disiindiirdi. Yogun diyabet tedavisi ve glisemik kontroliine ragmen Tip 1 DM ozellikle erkek cinsiyette ¢ocukluk ¢aginda dahi
kardiyovaskiiler sistemi etkileyen 6nemli bir risk faktoriidiir.

Anahtar Sozciikler: Tip 1 diyabetes mellitus, Karotis intima media kalinlig1, Kardiyak fonksiyonlar, Cocukluk ¢ag

Evaluation of Carotis Intima Media Thickness and Cardiac Functions in Children
with Type 1 Diabetes Mellitus

ABSTRACT

Aim: To evaluate carotid intima-media thickness (CIMT), left cardiac systolic and diastolic functions by echocardiographic method in
children followed up with the diagnosis of Type 1 Diabetes Mellitus (DM).

Material and Methods: Thirty-one patients with type 1 DM who were followed up at our university for at least 4 years and 19 healthy
children as the control group were included in the study. Patients were grouped according to; glycemic control level, duration of illness,
gender and compared with the control group. Statistical analyzes were performed using the SPSS for Windows version 17.0 package
program.

Results: The patient and control groups were similar in terms of age, height, gender, weight, body mass index, systolic and diastolic
blood pressure (p>0.05). There was no significant difference between diabetic patients and control group, cardiac systolic and diastolic
functions, CIMT values (p>0.05). When the patients were divided into subgroups according to diabetes duration and glycemic control;
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no significant difference was found between CIMT levels (respectively, p=0.084 and p=0.410). In patients with DM duration >8 years,
CIMT was found to be 0.54 mm, although it was not statistically significant, it was found to be significantly increased. In the subgroup
analysis, left CIMT was found to be significantly increased in diabetic boys compared to control boys and diabetic girls (respectively,
p=0.026 and p=0.022). A significant difference was found in the mean CIMT in diabetic boys compared to the diabetic girls group

(p=0.042).

Conclusion: Increased mean and left CIMT in diabetic men suggested that gender might be an independent risk factor for atherosclerosis.
Despite intensive diabetes treatment and glycemic control, Type 1 DM is an important risk factor affecting the cardiovascular system,

especially in male gender, even in childhood.

Keywords: Type 1 diabetes mellitus, Carotid intima media thickness, Cardiac functions, Childhood

GIRIS

Tip 1 ve tip 2 diyabetes mellituslu (DM) hastalarda; karid-
yovaskiiler hastaliklar mortalitenin ana nedenlerindendir.
Ateroskleroz geng yasta baslar ve genel popiilasyona kiyas-
la tip 1 diyabetli erigkinlerde daha siddetli oldugu ve daha
yiitksek mortalite ve kalp yetmezligi ile sonuglandigi bulun-
mustur (1). Glisemik kontroliin kotii olmasi, dislipidemi,
hipertansiyon, obezite, sigara icimi ve aile 6ykiisii; diyabetli
cocuk ve ergenlerde kardiyovaskiiler hastaliklar i¢in risk
faktorleri olarak siralanabilir.

Arteryal duvardaki degisiklikler; sessiz ve uzun bir siirecte
geliserek, yaygin intimal kalinlasma ile baglar. Karotis arter-
ler; biiytik ve hareketsiz olmalari ile yerlesimlerinin yiizeyel
olmast ve kolay goriintiilenebilmeleri nedeniyle goriintiile-
mede en sik kullanilan damarlardir. Karotis intima-media
kalinhginin (KIMK) él¢iilmesinde; noninvaziv bir yontem
olan ultrasonun, aterosklerozun erken tanisinda oldukea
hassas oldugu saptanmigtir (1-4). Gocuklarda da KIMK
olgiimii obezite, dislipidemi ve DM gibi hastaliklarda kul-
lanilmaya baglanmistir. En sik kulanilan yontem, intima ve
medianin toplam kalinhiginin dlgiilmesidir. KIMK ile ilgi-
li calismalarin ¢ogunda, ortak karotis arteri kullanilmigtir
(3,4). KIMK’nin él¢iilmesinde, yiiksek ekojeniteli bolgele-
rin 6ncil siirlarinin 6l¢tilmesi 6nerilmektedir. Bu dl¢iim
yontemi “Onciil sinir yontemi” olarak tanimlanmaktadir.
KIMK’nin arka duvardan dlgiilmesinde, histoloji ile sonog-
rafi arasinda uyum mevcuttur. Onciil sinir yontemi ile yapi-
lan 6l¢iimlerde 6n duvar yapisi histopatolojiye gore daha az
olgtilmektedir (3-5). Toplumda KIMK’nin ortalama deger-
leri 0.4-1 mm arasinda degismekte olup, her yil ortalama
0.01-0.03 mm’lik artis olmaktadir (6).

Diyabetli ¢ocuklarda ateroskleroz riski yiiksektir. Ozellikle
retinopati gibi diyabet siiresi ile iligkili komplikasyonu olan
diyabetik ¢ocuklarda bu riskin daha da arttig: bildirilmek-
tedir (1,3,7,8). Normal popiilasyona gore; ateroskleroz riski
diyabetik hastalarda 2-10 kat artmugtir. Tip 1 DM’de subkli-
nik ateroskleroz doneminde biitiin arteriyal yatakta artmis
intima-media kalinlig1 ve endotel disfonksiyonu vardir (9).

KIMK, koroner arter hastaligi ve daha sonra olugabilecek
kardiyovaskiiler hastalik i¢in 6ngorii belirtecidir.

Cocukluk donemlerinde baglayarak yavas yavas ilerleyen
aterosklerozun erken taninmasy; gerek ¢ocukluk donemin-
de gerekse eriskin donemde olusabilecek komplikasyonlarin
engellenmesi ve gerekli 6nlemlerin alinarak sagaltima bas-
lanmast agisindan biiyiik nem tagimaktadir. Calismamizin
amaci Tip 1 DM tanuist ile takipli olan ¢ocuklarda ateroskle-
rozun gostergesi KIMK aragtirilmasi ve saghkli cocuklarla
karsilastirilmasidir.

GEREC ve YONTEMLER
Hastalarin Se¢imi

Prospektif ¢aligmamiza; etik kurul onay: alindiktan sonra
baslandi. Caligmamiz Nisan 2015 ile Eylil 2015 tarihleri
arasinda yapildi. Tip 1 DM tanisiyla, en az 4 yildir cocuk
endokrinoloji polikliniginde takip edilen 31 hasta katildi.
Kontrol grubu ise masum fiiriim veya nonkardiyak gogiis
agrisi nedeni ile bagvuran ve sistemik bir hastaligi olmayan
19 gonilliden olusturuldu. Ebeveynler ¢alisma hakkinda
bilgilendirilip, onamlar1 alindi.

Caligma grubunu; 147t erkek 17°si kiz toplam 31 hasta ile
11’1 erkek 871 kiz olmak tizere toplam 19 saglikli cocuk olus-
turdu (Tablo 1). Caligmaya alinan tiim hastalara ilk bagvu-
ruda boy, kilo, bel gevresi, karin ¢evresi ve arteryal tansiyon
degerleri alindi. Ayrica hasta grubunun laboratuvar tetkik-
lerinden glikolize hemoglobin (HbAlc) degerleri tarandi.
Antropometrik dl¢timler ayni kisi tarafindan 6l¢tildi. Boy
olgiimii, ayakkabisiz ve ayakta olarak duvara tespit edil-
mis boy 6l¢me cetveli ile 6lgiildii. Kilo dl¢iimii ise ayakta
iken sifir ayari sabit olan tek bir baskiil ile yapildi. Ayni kisi
tarafindan, tek bir sfingomanometre kullanilarak sol kolun
2/3inii kaplayan manson ile 20 dakikalik dinlenmenin
ardindan 10 dakikalik aralarla 2 kez sistolik ve diyastolik
kan basinglar1 6l¢iilerek ortalamalar: alindi.

Ekokardiyografik Degerlendirme

Tim hastalarda Vivid E9 XD Clear (GE Electronic, ABD)
ekokardiyografi cihazi ile ekokardiyografik parametreler
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elde edildi. Sol ventrikiil sistolik ve diyastolik fonksiyonu,
miyokardiyal performans indeksi ile ilgili parametreler
Doppler ve M-mode izlemelerle 6lgiildii. Sistolik fonksiyon-
lar ile ilgili parametreler, sistol ve diyastol sonu hacimler,
ejeksiyon fraksiyonu, atim hacmi ve fraksiyonel kisalma tiim
hastalar i¢in hesapland: ve kaydedildi. Hasta supin pozis-
yonuna yatirilarak, karotid arter intima media kalinliklari-
nin incelenmesi yapildi. Incelemeler, hastalarin boyunlar:
hafif ekstasniyona ve basi incelenen tarafin aksine cevrili
pozisyonda yapildi. Inceleme 11 MHz 11L-D vaskiiler prob
kullanilarak ile yapildi. Goriintiiler, hastalarin her iki ana
karotis arterinin bulbus diizeyinin yaklagik 1 cm Oncesin-
deki segmentten uzunlamasina olarak elde edildi. Elde edi-
len gortintiler tizerinden karotis arterlerin arka duvarinin
limen-intima ve mediya-adventisya araytizleri cihazin oto-
matik o6l¢iim programi fonksiyonlar: kullanilarak 6l¢tim
yapildi. Ol¢iim igin arka duvardan en az 3er 6l¢iim yapi-
larak, ortalama deger kaydedildi. Hem sag KIMK, hem de
sol KIMK icin ayr1 ayr1 hesapland: Tiim incelemeler ayni,
deneyimli bir operatdr tarafindan yapild (Sekil 1).

istatistiksel Analiz

SPSS for Windows version 17.0 paket programi kullanila-
rak, istatistiksel analizler yapildi. Stirekli degiskenlerin dag1-
limimin normalliginin kontroliinde Kolmogorov Smirnov
testi, varyanslarin homojenliginin arastirilmasinda Levene
testi kullanilmustir. Betimleyici istatistikler, siirekli degis-

Tablo 1: Diyabetli ve kontrol grubun temel klinik ve demografik
ozellikleri.

Tip1 DM Kontrol

(n=31) (n=19)
Yas (yil) 11.2+3.6 10.9+3.1 0.706
Cinsiyet, K (%) 54.8 42.1 0.382
Boy (cm) 143.0+£21.9 139.6+18.6 0.566
Agirlik (kg) 41.8+18.3 35.4+14.3 0.180
Bel gevresi (cm) 69.3+12.2 63.6+10.6 0.094
Kalca gevresi (cm) 81.2+15.3 76.2+11.8 0.199
Viicut kiitle indeksi (kg/m?) 19.3+3.9 17.3+2.8 0.061
Sistolik kan basinci (mmHg) 105.1+£13.1 102.6+9.9 0.444
Diyastolik kan basinc1 (mmHg)  66.749.0  62.6£8.0  0.100
Nabiz basinct (mmHg) 38.3+9.3 40.0+6.6 0.481
Diyastol sonu hacim (ml) 59.1+17.8 65.1+19.2 0.277
Sistol sonu hacim (ml) 16.4+4.1 20.4+7.8 0.051
Ejeksiyon fraksiyonu (%) 72.0+7.7 68.5+10.7 0.231
Fraksiyonel kisalma (%) 41.0+7.0 38.2+7.8 0.210
Atim hacmi (ml) 43.3+15.5 44.8£15.5 0.736
Diyastolik fonksiyon (E/A) 1.8£0.4  2.0+0.5 0.071
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kenler i¢in ortanca (min-maks) veya ortalama + standart
sapma seklinde, kategorik degiskenler ise gozlem sayis1 ve
(%) seklinde gosterildi.

Gruplar arasinda ortalama degerlerin farklihiginin 6nemli-
ligi iki bagimsiz grup arasinda student’in t testiyle, ikiden
fazla gruparasindaki ise tek yonlii varyans analizi ile deger-
lendirildi. Gruplar arasinda ortanca degerler yoniinden far-
kin 6nemliligi; iki bagimsiz grup arasinda Mann Whitney U
testiyle, ikiden fazla grup arasindaki ise Kruskal Wallis tes-
tiyle incelendi. Kruskal Wallis testi veya tek yonlii varyans
analizi istatistii sonuglarinin 6nemli bulunmas: halinde,
Conover’in parametrik olmayan ¢oklu karsilastirma testi
veya post hoc Tukey HSD testi kullanilarak farka neden olan
durumlar tespit edildi. Kategorik degiskenler Fisher’s exact
veya Pearson’un Ki-Kare testi kullanilarak degerlendirildi.
p<0.05 i¢in sonuglar istatistiksel olarak anlamli kabul edildi.

BULGULAR

Calismamiz; 14’0 erkek, 17’si kiz toplam 31 (4-16 yas) tip
1 DM hastast ile; 11’1 erkek, 8’i kiz toplam 19 (5-16 yas)
saglikli ¢ocuk omak tizere toplam 50 ¢ocuk katildi. Grup-
lar arasinda, antropometrik o6limler agisindan istatistik-
sel olarak anlamli bir fark saptanmadi. Gruplar arasinda;
diyastolik kan basinci, sistolik kan basinci ve nabiz basinct
Ol¢timlerindeki farklilik istatistiksel olarak anlamli degildi
(p>0.05) (Tablo 1).

Diyabet siiresi ortanca 6 (4-14) yil idi, diyabet siiresi =8
yil olan 12 hasta (%38.7) vardi. Hastalarin HbAlc deger-
leri ortalama 9.84+1.9 olarak bulundu, kotu hastalik kont-
rolii olarak HbA1c>9 olan hasta sayis1 19 (%61.3) olarak
bulundu. Diyabet ve kontrol gruplar: arasinda sistolik ve

IMT P Avg 0.44 mm) =
IMT P Max 0.55 mmje.. -
IMT P Min 0.28 mmjggsess
IMT P SD  0.06 mmigie
IMT P Pts 19 &

Sekil 1. Calisma grubumuzdan Vivid E9 XD Clear ekokardiyog-
rafi 11 MHz'lik 11L-D vaskiiler prob kullanilarak elde edilen inti-
ma-media kalinlig1 6lgiimiinden bir kesit.
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diyastolik fonksiyon degerleri ile ilgili sol ventrikiil sistol
ve diyastol sonu hacim, miyokardiyal performans indeksi,
ejeksiyon fraksiyonu, fraksiyonel kisalma, atim hacmi, mit-
ral kapak E/A orani agisindan istatistiksel olarak anlaml
farklilik goriilmemistir (p>0.05) (Tablo 1).

DM ve kontrol gruplarindaki sol, sag ve ortalama KIMK
degerlerindeki farklilik istatistiksel olarak anlamli olmadi-
g1 goriildii (p=0.074; p=0.471 ve p=0.181) (Tablo 2). Sekiz
yildan uzun siireli, kisa siireli DM ve kontrol saglikli grup
arasinda yas ortalamalar1 yoniinden istatistiksel olarak
anlamli fark olup (p=0.009) s6z konusu farka neden olan
durum uzun siireli DM olan grubun yas ortalamasinin ista-
tistiksel anlamli olarak daha yiiksek bulunmasiydi. Hastalik
stiresine bagimli degerlendirmede alt gruplar arasinda cin-
siyet fark, sol-sag ve ortalama KIMK ve diyabet gruplarinin
HbA1lc degerleri arasinda istatistiksel anlaml fark bulun-
madi (Tablo 3).

Tablo 2: Gruplarin karotis arter intima media kalinlik él¢timleri.

Tip 1 DM (n=31) Kontrol (n=19) P

HbAlc degeri yiiksek (>9), diisiik ve normal saglikli grubun
karsilastirilmasinda alt gruplarin yas, cinsiyet, diyabet siire-
si, sol-sag ve ortalama KIMK degerleri yoniinden istatistik-
sel olarak anlamli fark yoktu (p>0.05) (Tablo 4).

Diyabet ve saglikli gruplarin cinsiyetlere gore KIMK agi-
sindan degerlendirilmesinde erkeklerde sol KIMK, DM

27

704

22
o
60

KiMK

50

Sag KIMK 0.51+0.065 0.50+0.060 0.471 Diyabe; erkek Diyablet laz komrlcl iz komro: erkek
Sol KIMK 0.52+0.068 0.49+0.055 0.074 Hasta gruplarn
Ortalama KIMK 0.52+0.063 0.49+0.052 0.181

DM: Diyabetes mellitus, KIMK: Karotis intima-media kalinlig

Sekil 2. Sol karotis intima media kaliniginin cinsiyete gore
karsilastiriimasi.

Tablo 3: Sekiz yildan uzun ve kisa siireli diyabet hastalar1 ve saglikli kontrol grubunun klinik ve demografik 6zellikleri.

DM siiresi =8 yil (n=12) DM siiresi <8 yil (n=19) Kontrol (n=19) P
Yas (yil) 13.6+2.0 9.8+£3.8 10.9+£3.2 0.009*
Cinsiyet 5E/7K (%58.3) 9E /10K (%52.6) 11 E/8K (%42.1) 0.558
HbAlc 10.3+1.7 9.442.0 0.186
HbAlc >9 8 (%66.7) 11 (%57.9) 0.717
Sag KIMK 0.54+0.083 0.50+0.044 0.50+0.060 0.123
Sol KIMK 0.54+0.084 0.51£0.053 0.49+0.055 0.073
Ortalama KIMK 0.54+0.082 0.50+0.044 0.49+0.052 0.084
DM: Diyabetes mellitus, KiMK: Karotis intima-media kalinligy, *istatistiksel anlamli
Tablo 4: HbAlc yiiksekligine gore kotii kontrolli, iyi kontrollii ve saglikli grubun karsilastirmasi.
HbAlc >9 (n=19) HbAlc <9 (n=12) Kontrol (n=19) P
Yas (yil) 11.5+3.6 10.9+4.0 10.7+3.2 0.783
Cinsiyet 8 E/ 11K (%57.9) 6 E/ 6K (%50) 11 E / 8 K (%40) 0.534
DM siiresi (yil) 7 (4-14) 6 (5-10) 0.435
DM siiresi 28 yil 8 (%42.1) 4 (%33.3) 0.717
Sag KIMK 0.52+0.068 0.51+0.062 0.50+0.06 0.702
Sol KIMK 0.51£0.067 0.53+0.071 0.49+0.055 0.164
Ortalama KIMK 0.52+0.065 0.52+0.064 0.49+0.052 0.410

DM: Diyabetes mellitus, KIMK

: Karotis intima-media kalinhig
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grubunda istatistiksel anlamli olarak daha yiiksek bulundu
(p=0.026) (Sekil 2). Ayni zamanda DM grubunda sol ve
ortalama KIMK, erkeklerde kizlara gore istatistiksel anlamli
olarak daha yiiksek bulunmustur (p=0.022 ve p=0.042). Sag
KIMK erkekler ve kizlarda, sol KIMK’in ise kizlar acisindan
DM ve kontrol grubundaki degerleri arasinda istatistiksel
olarak anlamli farklilik gériilmemistir (p>0.05) (Tablo 5).

TARTISMA

Kardiyovaskiiler hastalik ve kalp yetmezligi gelisimi igin
onemli bir risk faktorii diyabettir. Diyabetik kardiyomiyo-
pati DM’de birincil miyokard hastaligidir. Konjestif kalp
yetmezligi klinik bulgusu olmayan diyabetik hastalarda,
sol ventrikiil diyastolik fonksiyonunun ciddi sekilde bozul-
dugunu géstermislerdir (7,10). Ekokardiyografi, diyabetik
kardiyomiyopati ve diyabete bagli miyokardiyal disfonksi-
yonun tanisinda 6nemli bir rol oynar. Miyokardiyal tutu-
gosterilmigtir. Raev ve ark. tip 1 diyabetli 157 asemptoma-
tik ergen tizerinde yaptiklar1 ¢alismada, sistolik fonksiyon
korunarak %27 oraninda diyastolik disfonksiyon saptamis-
lardir (11). 2015 yilinda yapilan bir ¢alismada 30 tip 1 DM
ve 30 saglikli ¢ocugu karsilastirmiglar. Diyabetik grupta
E/A orani ve sol ventrikiil ejeksiyon fraksiyonu degerleri-
nin anlamli derecede diisiik oldugunu bulmuslardir (12).
Calismamizda hasta ve kontrol gurubu arasinda sistolik ve
diyastolik fonksiyon degerleri arasinda istatistiksel olarak
anlamli bir fark saptamadik (p>0.05). Diyastolik fonksiyon,
yalnizca mitral kapak A/E orani olgiilerek degerlendirildi.
Diger parametreleri 6lcmek veya daha uzun siireli diyabetik
pediyatrik hasta popiilasyonlariyla ¢alismak sonuglari etki-
leyebilir. Diyabetli ¢ocuklar, kontrol grubu ile kiyaslandi-
ginda; KIMK artis olsa da istatistiksel olarak farklilik yoktu
(sirastyla; 0.52+0.063, 0.49+0.052, p=0.181). Hastalar kendi
aralarinda diyabet siiresine ve glisemik kontrol diizeylerine
gore degerlendirildiginde KIMK agisindan istatistiksel fark-
lilik yoktu.

Ventrikiiler fonksiyonunu degerlendirmeye yarayan Tei
indeksi, toplam izovoliimetrik zaman araliginin ejeksi-
yon zamanina oranidir. Cocugun Tei indeks degeri 0,4’ten
kiigiiktiir. Tei Indeksi hem konvansiyonel hem de doku
Doppler 6l¢timlerinden hesaplanabilir. Tei indeksi; ventri-
kiiler geometri, kan basinci ve kalp atis hizindaki degisiklik-
lerden etkilenmeden, kullanimi kolay ve tekrarlanabilirdir.
Orem ve ark. tip 2 diyabetli 123 kisi iizerinde yaptiklar1 bir
arastirmada, diyabetlilerde Tei indeksi degerlerini daha
yiiksek bulmuglar (13). Erdogan ve ark. benzer bir ¢alisma-
y1 tip 2 diyabetli hastalarda yapmuiglar. Tei indeksi puanini,
kontrol grubuna gore daha yiiksek oldugunu bulmuglardir
(14). Calismamizda hasta ve kontrol gruplarinda Tei indek-
si normaldi. Istatistiksel olarak anlamli farklilik gésteren
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Tablo 5: Gruplara ve cinsiyete gore olgularin karotis intima media
kalinliklari.

Tip1 DM n=31 Kontrol n=19 P

Sag KIMK

Erkek 0.53+0.075 0.50+0.064 0.226
Kiz 0.50+0.052 0.50+0.057 0.790
P 0.113 0.906

Sol KIMK

Erkek 0.55+0.073 0.48%0.060 0.026*
Kiz 0.49+0.052 0.49+0.052 0.784
p 0.022% 0.912

Ortalama KIMK

Erkek 0.54+0.070 0.49+0.055 0.066
Kiz 0.49+0.049 0.49+0.051 1.000
P 0.042 0.900

DM: Diyabetes mellitus, KIMK: Karotis intima-media kalinligy,
*istatistiksel anlamli

calismalarin daha fazla sayida hasta ile yapildigini goriil-
mektedir. Tei indeksindeki anormallikler daha sonra ortaya
¢ikabilir ve bunun i¢in daha kapsamli bir ¢alismaya ihtiyag
olduguna inaniyoruz.

Ultrasonografi ile dlciilen yiiksek KIMK, aterosklerotik yiik
ile iligkilidir. Tek bir damar yataginda aterosklerozun var-
l1g1, diger damar yataklarindaki ateroskleroz ile iligkilidir.
Caligmalar, ultrasonla tespit edilen KIMK artiginin kardi-
yovaskiiler hastalik riskinin artmasiyla (yaslanma, diyabet,
sigara i¢cme, yiiksek kolesterol) iliskili oldugunu bulmustur
(1,3,6,7,15-17). Ayrica anjina pektoris, miyokard enfarktii-
sli, aort anevrizmasi ve periferik arter hastalig1 prevalansi
ile KIMK yakindan iliskilidir(6). Bu yakin iliski nedeniyle,
KIMK genellikle aterosklerozun orta vadeli prognozu igin
kullanilir. KIMK él¢iimii igin temel olarak hangi alanin kul-
lanilacagl konusunda bazi tartigmalar vardir. Ana karotis
arter, internal karotis arter ve bulbustan 6l¢tiimler kullani-
larak galigmalar yapilmistir (5,6,17). Bizde en sik kullanilan
yontem olan sol ve sag ana KIMK'yi degerlendirdik.

Tip 1 diyabetli 1400 kisiden olusan ¢ok merkezli bir ¢alis-
mada; 10 yillik takip siiresi boyunca, erkeklerde diyabet
stiresi uzadikea ana ve internal KIMK’nin arttigini, kizlar-
da ise sadece internal KIMK’nin arttigini bulmuslar. Bu da
tiim arterlerin aterosklerozdan esit derecede etkilenmedigi-
ni ve risk faktorlerine esit yanit vermedigini; aterosklerotik
stirecin farkli arter yataklarinda farkli sekilde gergeklestigini
ima eder sekilde yorumlanmigtir (18). Tell ve ark. yaptik-
lar1 ¢alismada, karotis arter plak kalinhiginin yasla birlikte
arttigimi bulmuslardir (19). Calisma da ayrica erkeklerde
daha fazla plak oldugunu saptamislardir. Caligmamizda
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hastalar cinsiyete gore gruplandirildiginda, iki grup ara-
sinda; antropometrik degerler, diyabet siireleri ve glisemik
kontrol agisindan anlamh fark yoktu (p>0.05). Fakat sol
KIMK, diyabetik erkeklerde kontrol grubu erkekler ve diya-
betik kizlara gore anlamli fark oldugunu saptadik (p=0.026
ve p=0.022). Ayni zamanda ortalama KIMK diyabetik
erkeklerde diyabetik kizlara gore anlamh farklilik saptandi
(p=0.042). Giannopoulou ve ark. 2019 yilinda 23 ¢alisma-
y1 inceledikleri bir bagka meta analizde yas, cinsiyet, viicut
kiitle indeksi, lipid diizeyi, DM siiresi, sistolik kan basinci-
n1 direk KIMK iizerinde etkili bir parametre olarak tespit
etmemisler, sadece istatistiksel anlamlilik olusturan degis-
kenin Hb1Ac oldugunu belirlemislerdir (20). Torkar ve ark.
2020 yilinda yayinladigi normal KIMK degerlerinin tespit
edildigi derlemede ise erkek cinsiyetin KIMK artisinda bir
faktor oldugunu tespit etmislerdir (4). Bu durum cinsiyetin,
DM iizerindeki etkisinin halen net tespit edilemedigini ve
muhtemelen endotelyal disfonksiyonu agisindan bagimsiz
bir risk faktorii oldugunu diigiindiirmektedir. Bu konuda
net bir sey soyleyebilmek i¢in daha ¢ok hasta sayisi ve uzun
donem takipleri olan ¢aligmaya ihtiya¢ duyulmaktadir.

Shivalkar ve ark. 100 tip 1 DM ve 75 kontrolden olusan bir
galisma grubunda, diyabet siiresindeki artis ile iliskili ola-
rak KIMK’de artis saptamislardir (21). Artan KIMK’nin
aterosklerozun belirtisi oldugu ve diyabetik hastalarda
myokard infarktiisii ve inme riskini artirdig1 gosterilmistir.
Aterosklerotik degisiklikler diyabetli kisilerde genellikle 20
yas civarinda goriinse de, aterosklerozun erken bir goster-
gesi olan yagh cizgilenmeler ergenlikte baslayabilmektedir.
Biz diyabetli hastalari; glisemik kontrol ve diyabet siiresine
gore gruplandirdik ve subgrup analizleri yaptik. Sag, sol ve
ortalama KIMK degerleri arasinda istatistiksel olarak farkli-
lik saptamadik. Calisma katilimcilarinin ortalama KIMK’la-
r1 degerlendirildiginde; diyabet siiresi >8 sene olan grup
(0.054 mm) en yiiksek degere sahip oldugu bulunmasina
ragmen istatistiksel anlaml farklilik saptanmamugtir. Calis-
mamizda da en az 8 yildir diyabetli olan hastalarda KIMK
en ylksek degerlerde saptanmasi, aterosklerozun erken
baslangi¢ evresinde KIMK’de yagli ¢izgilenmelerin baglan-
gic olarak degerlendirilip, diyabetin aterosklerotik belirti-
leri ortaya ¢ikmadan erken bulgular: saptanmasi agisindan
faydali olabilir. Tip 1 DM hastalarinda bu nedenle tiim risk
faktorlerinin (yas, cinsiyet, diyabet siiresi, kotii glisemik
kontrol, artmis viicut kiitle indeksi, mikro-makro anjiopa-
tik komplikasyonlar) g6z 6niinde tutularak erken ateroskle-
roz agisindan izlenmelidir.

Kalp kapag: cerrahisi planlanan hastalarda yapilan bir ¢alis-
mada, KIMK’nin 0,55 mm’den az olmasi, kritik kardiyovas-
kiiler hastalig1 dislamada %98’lik bir duyarliliga ve %100’Tiitk
bir negatif 6ngorii degerine sahip oldugu saptanmistir (22).

Davis ve ark. geng yetiskinler iizerinde yaptiklar1 prospektif
bir ¢aligmada; KIMK’nin artisinin gelecekteki kardiyovas-
kiiler hastaliklar ile iligkili oldugunu ve KIMK 6l¢iimlerinin,
aterosklerotik degisiklikleri erken tespit edebildigini gos-
termisler (23). Karotis ve femoral arterlerin intima-media
kalinligini degerlendiren bir ¢alismada, stabil anjinali has-
talar 3 yil izlendi. KVH’lara bagli mortalitenin hem karotis
hem de femoral arterlerdeki ortalama intima-media kalin-
lig1 ile iligkili oldugu bulunmustur (24). KIMK ler arasinda
anlamli bir fark olmamasina ragmen, bu ¢alismayi destekler
sekilde en yiiksek degerin (0,54 mm) 8 veya daha fazla diya-
betik hastada bulunmasi ve bu aterosklerozun bir belirteci
olan yagl ¢izgi olarak kabul edilmistir.

Sonug olarak; caliymamiz mikrovaskiiler ve makrovaskiiler
komplikasyon olmaksizin en az 4 yil takip edilen tip 1 DM’li
pediatrik hastalarda, erkek cinsiyeti ile iliskili KIMK’de
artis saptamistir. Diyabetik komplikasyon 6ykiisii olmayan,
sistolik ve diyastolik fonksiyonlar1 korunmus tip 1 DM’li
hastalarda artmig KIMK gelecekte olusabilecek komplikas-
yonlar ve ateroskleroz i¢in on belirtectir. Diyabetik has-
talarda meydana gelebilecek diyabetik komplikasyonlar;
diyabetin yogun tedavisi ve glukoz dengesinin kontroliinde
iyilesme ile endotel fonksiyonunun ve KIMK &zelliklerinin
korunmasi ve/veya erken endotel disfonksiyonunun tedavi-
si ile 6nlenebilir.
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ABSTRACT

Aim: Gestational Diabetes Mellitus (GDM) is the most common endocrine complication in pregnancy with fetomaternal comorbidities.
It is aimed to evaluate fasting blood glucose (FBG), homeostasis model assessment of insulin resistance (HOMA-IR), and hemoglobin
Alc (HbAlc) values in the first trimester in non-obese pregnant women for early detection of GDM.

Material and Methods: Pregnant women with first-trimester FBG, HOMA-IR, HbAlc values, and second-trimester OGTT results were
scanned from the hospital database. First-trimester height, weight, age and gestational weeks were also recorded. The presence of Body
Mass Index (BMI) over 30 kg/m2, chronic and systemic disease and history of G(DM) were not included in the study. ROC analysis was
performed on FBG, HOMA-IR, and HbAlc.

Results: This retrospective study was conducted between 01/01/2021, and 01/01/2022 in Tuzla State Hospital Gynecology and Obstetrics
Clinic. 131 pregnant women who met the inclusion criteria were reached. Twenty of pregnant women were evaluated as GDM positive(+).
Age, height, weight, BMI, gestational week, and nulliparity were observed to be similar between the groups. FBG, insulin, HOMA-IR,
and HbAIc values were higher in the group with GDM. As a result of ROC analysis, those with an FBG value of 88,5 mg/dl (sensitivity
68.2%, specificity 68.2%), a HOMA-IR value of 2.24 (sensitivity 63.6%, specificity 64.5%), and a HbAlc (sensitivity 68.2%, specificity
66.7%) value of over 5.25% were observed to be at risk for GDM.

Conclusion: It has shown that pregnant women with high first trimester FBG, HOMA-IR and HbA1c have a high risk for GDM and can
be used as a predictor of GDM.

Keywords: First trimester, FBG, GDM, HOMA-IR, HbAlc, Prediction

Obez Olmayan Gebe Kadinlarda Gestasyonel Diabetes Mellitus Tahmininde
Birinci Trimester A¢lik Kan Sekeri, HOMA-IR ve HbA1c Analizi:
Bir Retrospektif Calisma

o0z
Amag: Gestasyonel Diabetes Mellitus (GDM), fetomaternal komorbiditeleri olan gebelikte en sik goriilen endokrin komplikasyondur.
GDMMin erken tanisi i¢in obez olmayan gebelerde ilk trimesterde aglik kan sekeri (AKS), insilin direnci homeostaz modeli
degerlendirmesi (HOMA-IR), Hemoglobin Alc (HbAlc) degerlerinin degerlendirilmesi amaglanmustir.

Gereg ve Yontemler: Birinci trimester AKS, HOMA-IR, HbAlc degerleri ve ikinci trimester OGTT sonuglar1 olan gebeler hastane
veri tabanindan tarandi. {lk trimester boyu, kilosu, yasi ve gebelik haftalar1 da kaydedildi. Viicut kiitle indeksi (VKI) 30 kg/m2'nin
iizerindekiler, kronik ve sistemik hastalig1 ve (GDM) 6ykiisii olanlar ¢alismaya dahil edilmedi. ROC analizi AKS, HOMA-IR, HbAlc
tizerinde yapild1.
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Bulgular: Bu retrospektif ¢aliyma 01/01/2021-01/01/2022 tarihleri arasinda Tuzla Devlet Hastanesi Kadin Hastaliklari ve Dogum
Klinigi'nde yapildi. Dahil edilme kriterlerini kargilayan 131 hamile kadina ulagildi. Gebelerin yirmisi GDM pozitif (+) olarak
degerlendirildi. Yas, boy, kilo, VKI, gebelik haftas, nulliparite gruplar arasinda benzer olarak gozlendi. AKS, insiilin, HOMA-IR, HbAlc
degerleri GDM'li grupta daha yiiksekti. ROC analizi sonucunda, AKS degeri 88,5 mg/dl (sensitivite %68.2, spesifite %68.2), HOMA-IR
degeri 2.24 (sensitivite %63.6, spesifite %64.5) ve HbAlc degeri %5.25'in (sensitivite %68.2, spesifite %66.7) tizerinde olanlarin GDM

i¢in risk altinda oldugu gozlenmistir.

Sonug: Birinci trimester yiitksek AKS, HOMA-IR ve HbAlc olan gebelerin GDM ig¢in yiiksek risk tasidigini ve GDM'nin bir gostergesi

olarak kullanilabilecegini gostermistir.

Anahtar Sozciikler: Ilk trimester, GDM, AKS, HOMA-IR, HbA1c, Ongorii

INTRODUCTION

Gestational diabetes mellitus (GDM) is the most common
endocrinological disease observed during pregnancy, char-
acterized by an increase in fetal and maternal complications
(1). In studies, high body mass index (BMI), fasting blood
glucose (FBG), maternal abdominal circumference, and the
presence of polycystic ovary syndrome have all been iden-
tified as risk factors for GDM in studies (2). The American
Diabetes Association evaluated haemoglobin A1C (HbAlc)
>6.5 among the diagnostic criteria for diabetes in 2010 (3).
Studies have also found that high HbAlc levels in GDM
patients increase GDM presence and the medication need-
ed for GDM (4). GDM-associated fetal risks include fetal
death, macrosomia, shoulder dystocia, hypoglycemia, res-
piratory distress syndrome, and childhood obesity. Mater-
nal risks include preeclampsia, caesarean (C/S) delivery,
and more importantly, an increased risk of developing type
2 diabetes mellitus (T2DM) in later life (1,5,6). Therefore, it
is critical to detect GDM early in pregnancy and take meas-
ures to reduce the risk.

Insulin resistance (IR) is an important pathogenic mecha-
nism for GDM development. Maternal hyperinsulinemia
and IR are the characteristic patterns during normal preg-
nancy to meet the needs of the fetus (7). However, more
IR is formed in peripheral tissues in pregnant women with
GDM (8). The homeostasis model assessment of insulin
resistance (HOMA-IR) which is used to measure FBG and
insulin, is an excellent parameter to detect IR. Being over-
weight before pregnancy and weight gain during pregnancy
is associated with GDM development in pregnancy. Patients
with a high BMI and IR have a greater risk of developing
GDM (9). Increased BMI and the presence of a history of
GDM are risk factors for GDM. However, normal BMIs and
without risk factors for GDM can also develop GDM.

This study aims to evaluate the relationship between FBG,
HOMA-IR and HbAlc results in the first trimester and
GDM in non-obese pregnant women.

Turk J Diab Obes 2022; 3: 267-273

MATERIALS and METHODS

This study was planned between 01/01/2021 - 01/01/2022
as a retrospective study in which pregnant women whose
fasting blood glucose and fasting insulin values in the first
trimester were available and had oral glucose tolerance test
(OGTT) at 24-28th gestational weeks in Tuzla State Hospi-
tal. Approval was obtained from the Marmara University
Faculty of Medicine Ethics Committee for the study (deci-
sion no: 09.2022.48). The study was designed in accordance
with the Helsinki Declaration.

Study Population

Pregnant women whose first-trimester FBG, fasting insulin,
HbA1c, and second-trimester OGTT values data were avail-
able included in the study. Those with known chronic and
systemic diseases, previous history of DM or GDM, mul-
tiple pregnancies, perinatal complications (preeclampsia,
eclampsia, intrahepatic cholestasis of pregnancy, polyhy-
dramnios, oligohydramnios, intrauterine growth retarda-
tion), a BMI level over 30 kg/m* or whose BMI values were
unavailable were excluded from the study. A total of 212
pregnant women with FBG, fasting insulin, and HbAlc
levels in the first trimester were reached. As a result, 131
pregnant women whose OGTT values in their 2nd trimester
were available and met the inclusion criteria were evaluated
(Figure 1) .

GDM Screening

HOMA-IR assessment was calculated with the formu-
la FBG*fasting insulin/405 (10). Pregnant women whose
HOMA-IR and OGTT results were available in the hospital
database were evaluated. In addition, the pregnant wom-
en age and BMI were recorded via the system. In the sec-
ond-trimester GDM screening of these patients, those with
a 50-gram OGTT result >200 mg/dl, those whose 75-gram
OGTT result is >92 mg/dl in fasting, >180 mg/dl in the 1st
hour, >155 mg/dl in the second hour, and the cases in which
at least 2 of the values of fasting >95 mg/dl, first hour >180
mg/dl, second hour >155mg/dl, third hour >140 mg/dl were
positive were defined as GDM (11,12).



Prediction of GDM in First Trimester

The Primary Outcome of the Study

FBG, fasting insulin values, HOMA-IR values, and HbAlc
values are important parameters in terms of GDM. It aimed
to evaluate the relationship between the value of these
parameters in the first trimester and the OGTT results,
which is the gold standard in diagnosis, and the relationship
between GDM prediction and these parameters in patients
diagnosed with GDM.

Statistical Analysis

Statistical analyses were performed using the IBM SPSS
ver 23 (www.ibm.com/products/spss-statistics). The varia-
bles were investigated using visual and analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk’s test) to determine
whether or not they are normally distributed. Descriptive
analyses were presented using means and standard devia-
tion for normally distributed variables and interquartile
range (IQR) and medians for the non-normally distributed
variables. Nonparametric comparisons were made using the
Mann-Whitney U test and parametric comparisons were
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made using Student’s t-test. A p-value of less than 0.05 was
considered to show statistically significant results. Correla-
tion tests and ROC analysis were also used to evaluate the
relationship between GDM and first-trimester parameters.
Comparison of ROC curves were calculated according to
DeLong method. A p-value of less than 0.05 was considered
to show statistically significant results.

RESULTS

Between the dates determined for the study, 212 pregnant
women who met the inclusion criteria with their FBG,
fasting insulin, HbA1c, height, and weight data in the first
trimester of pregnancy were reached via the hospital data
system. 131 pregnant women who underwent OGTT in
the second trimester among these pregnant women were
included in the study. While 111 of these pregnant did not
have GDM, 20 (15.27%) of them had GDM.

When the pregnant women demographic characteristics
were examined, the mean age was 31.50 * 4.65 years in the
GDM group and 27.40 + 5.11 years in the healthy group,

Between 01/01/2021-01/01/2022,
212 pregnant, whose fasting
blood glucose and fasting insulin
values in the first trimester were
available, were evaluated in
Tuzla State Hospital Gynecology
and Obstetrics Polyclinic.

v

Overall,131 pregnant who met
the criteria for inclusion in the
present study were divided into
two groups according to OGTT.

Those with known chronic
and systemic diseases,
history of DM or GDM,
multiple pregnancies,
perinatal complications
(preeclampsia, eclampsia,
pregnancy-related
intrahepatic cholestasis,
polyhydramnios,
oligohydramnios,
intrauterine growth
retardation), a BMI level
over 30 kg/m2 or whose BMI
values and were unavailable,
and whose OGTT results
were unavailable were

GDM positive (n = 20)

GDM negative (n=111)

Figure 1. Flow chart for the study population
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and there was a significant difference between the groups
(p<0.001). Maternal weight (p=0.235), height (p=0.355),
BMI (p=0.095), gestational week at sampling (p=0.107),
and nulliparity rates (p=0.423) were similar in both groups
(Table 1).

When the biochemical parameters were evaluated, a sig-
nificant increase in FBG was observed in the group with
GDM and in the healthy group at 91.81 + 7.00 and 86.00
+ 9.13, respectively (p<0.001). Again, the insulin level was
12.38 + 6.97 and 10.22 + 7.61 in the group with GDM and
the healthy group, respectively. The difference in the group
with GDM was found to be significantly higher (p=0.032).
In the evaluation of HOMA-IR, it was observed as 2.88 +
1.83 and 2.24 * 2.06 in the GDM group and healthy group,
respectively (p=0.010). HbAlc was 5.30 + 0.28 in the GDM
group and 5.13 + 0.27 in the healthy group. It was higher in
the GDM group (p=0.016) (Table 2).

As a result of the ROC analysis, it was shown that the
HOMA-IR value of 2.24, the HbAlc value of 5.25%, and
the FBG value above 88.50 mg/dl caused GDM positivi-
ty(p=0.010, p=0.017, p=0.001, respectively) (Table 3). Sen-
sitivity, specificity, negative predictive values and positive
predictive values are shown in Table 3.

Table 1: Evaluation of demographic characteristics between groups.

Characteristics GDM (n=20) Control (n=111) P

Age (year) 31.50 £ 4.65 27.40 £5.11 <0.001
Weight (kg) 63.40 £ 9.83 62.61 £9.84 0.235
Height (m) 1.61 £ 0.85 1.62 £0.05 0.355
BMI (kg/m?) 24.02 £ 3.44 23.81+3.73 0.095
Gestational week ~ 11.59 £ 1.73 10.50 + 2.47 0.107
Nulliparity 8 (%40) 49 (%44.1) 0.423

Table 2: Evaluation of biochemical parameters between groups.

Parameters GDM (n=20) Control (n=111) P

HOMA-IR 2.88+1.83 2.24 +2.06 0.010
HbAlc (%) 5.30 £ 0.28 5.13+0.27 0.016
FBG (mg/dl) 91.81 +7.00 86.0 +9.13 <0.001
Insulin(mIU/L)  12.38 + 6.97 10.22 £ 7.61 0.032

Kirlangic MM and Aric1 Halic1 BN

ROC curves were compared in pairs using DeLong method.
The differences between the areas of FBG-HbA1c (p=0.422),
FBG-HOMA-IR (p=0.271), and HbAlc-HOMA-IR (p=
0.922) were similar (Figure 2) (Table 3).

DISCUSSION

The most common metabolic abnormality in pregnancy
is GDM, and it brings many maternal and fetal risks (9).
Identification and treatment of even mild GDM can reduce
adverse pregnancy outcomes, emphasizing the need to
appropriately screen and diagnose this important comor-
bidity (5). Although the OGTT is widely regarded as the
“gold standard” test for GDM diagnosis, its disadvantages
include the requirement to fast for eight hours, the col-
lection of at least two blood samples, vomiting, and high
variability. Various researchers have proposed alternative
screening tests such as fasting plasma glucose, HbAlc, fruc-
tosamine, and HOMA-IR to reduce the number of OGTTs
for the diagnosis of GDM (13,14).

This study aims to evaluate the prediction of GDM in the
first trimester of HbAlc and HOMA-IR levels in non-
obese pregnant women by excluding GDM and DM histo-
ry, which are the most important predisposing factors for
GDM, and obesity.

ROC Curve
1.0 ,

Source of the
urve
——HOMA-IR
~——HbAlc
FBG

081
— Reference Line

0,64

Sensitivity

0,24

00 T T T T
00 02 04 08 08 10

1 - Specificity

Figure 2. ROC curves for FBG, HOMA-IR, and HbAlc for the
diagnosis GDM.

Table 3: Area under the receiver operating characteristic curve (AUROC), threshold value, and sensitivity, specificity, negative predictive

value (NPV) and positive predictive value (PPV) for GDM.

Threshold value Sensitivity (%) Specificity (%)  AUROC (CI 95%) NPV PPV
FBG (mg/dl) 88.50 68.2 68.2 0.722 91.5 30.8
HbAlc (%) 5.25 63.6 64.5 0.662 89.9 26.4
HOMA-IR 2.24 68.2 66.7 0.674 91.4 28.8
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Prediction of GDM in First Trimester

Our study has some important findings. 1) The mean
first-trimester HOMA-IR values in non-obese pregnant
women were significantly higher at 2.88+1.83 in pregnant
with GDM and the same value was 2.24+2.06 in healthy
pregnant women. 2)Nevertheless, the mean first-trimester
HbA1c values were higher at 5.30+0.28 in pregnant wom-
en with GDM compared to healthy pregnant women, of
which HbAlc values were 5.13+0.27 in the healthy preg-
nant women. 3) It was observed that even the first-trimester
FBG, which can be measured with a simple method, can be
observed as 91.81+7.00 mg/dl in the group with GDM and
86.0£9.13 mg/dl in the healthy control group, which can
provide with a prediction in terms of GDM.

The International Association of Diabetes and Pregnancy
Study Groups (IADPSG) and the American Diabetes Asso-
ciation (ADA) recommend that patients in certain high-risk
populations (those with obesity, a history of GDM, and pol-
ycystic ovarian syndrome) be screened at the first prenatal
visit and positive results diagnosed with overt DM (11).
However, whether this practice should be used routinely is
still a matter of debate (15).

In their study, Bartha et al. demonstrated that early screen-
ing for glucose intolerance and maintenance can prevent
some diabetes-related complications in pregnant women
with GDM (16).

In the study by Seshiah et al., 471 pregnant women with
GDM (17.6%) were examined, with 121 (16.3%) at the
16th week, 166 (22.4%) between the 17th-23rd weeks, and
454 (61.3%) at 24 weeks or more. Therefore, in this study,
38.7% of those with GDM developed GDM even before the
24th gestational week (17). According to the study of Fong
et al., among the outcomes of 526 pregnant women, more
than 10% of the pregnant had early screening HbAlc values
between 5.7-6.4%, and it was shown that the pregnant wom-
en in this group had a significantly higher risk of progres-
sion to GDM compared to the group with normal values.
It was concluded that early screening with HbAlc values
can help identify pregnant women with the highest risk of
developing GDM (18).

As a result of the study performed by Valadan et al. on 700
pregnant womenand GDM was detected in 115 pregnant
women(16.4%), it was concluded that the HbAlc values
were measured in the first trimester in the GDM group and
the healthy group were 5.45 + 0.39 and 4.96 + 0.30, respec-
tively. The mean FBG was observed as 92.01 + 7.79 mg/dl
and 82.61 * 6.46 mg/dl in the GDM group and the healthy
group, respectively. Valadan et al. found that the mean
first-trimester FPG and HbAlc values of pregnant women
with GDM were significantly higher than those of normo-
glycemic pregnant women (19).

In the study of Benaiges et al. in Spain on 1195 pregnant
women, they found that although first-trimester HbAlc was
found to be higher in pregnantwith GDM, it did not have
sufficient sensitivity or specificity to diagnose GDM. And
they concluded that only using a higher or lower threshold
can simplify the diagnostic process by reducing the number
of OGTTs, associated costs, and patient discomfort (20). In
their study conducted in Singapore, Poo et al. found that
a first-trimester HbA1c of less than 5.2% may be useful to
exclude low-risk Singaporean pregnant women, from fur-
ther testing, while those with an HbAlc of 5.2% or higher
would need OGTT (21).

In the study conducted by Song et al. on 700 pregnant wom-
en in which they evaluated HOMA-IR as a risk factor for
GDM in early pregnancy, 145 (20.7%) pregnant women
were found to have GDM. They showed that HOMA-IR
was higher in the GDM group than in the healthy group
and was an individual risk factor for GDM (22). The study
by Benhalima et al. reported that high insulin resistance in
pregnant women with GDM suggested a more unfavorable
metabolic profile and pregnancy outcomes when compared
to pregnant women with normal glucose tolerance (23). In
the study by Alptekin et al., the mean HOMA-IR value in
the non-GDM group was 2.2 + 1.7, while it was 3.8 + 1.6 in
the group with GDM. The difference was found to be sig-
nificant. They reported that they determined the GDM pre-
dictability in patients with a HOMA-IR score of >2.08 in the
first trimester using ROC analysis with 90% sensitivity and
61% specificity (14). As a result of the study conducted by
Ozgimen et al,, it was reported that GDM can be predicted
in the first trimester if the HOMA-IR score is >2.60 (24).

Considering the studies conducted in different societies, it
is concluded that GDM can be predicted by FBG, HOMA-
IR and HbAl¢, in this study conducted in the Turkish pop-
ulation, as in previous studies.

It was shown in this study that first-trimester values were
higher in the group with GDM, who were not obese and had
no history of DM.

Maternal insulin resistance is one of the characteristics of
normal glycemic physiology during pregnancy, and exces-
sive insulin resistance is GDM’s main characteristic (25).
There are also ambiguities about the effectiveness of the
biochemical markers examined. In the “Hyperglycemia and
Adverse Pregnancy Outcomes” study, FBG levels showed
that the probability of GDM increased and there was a
continuous gradual relationship between FBG and adverse
pregnancy outcomes such as C/S delivery, macrosomia, and
neonatal hypoglycemia (1).
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In the current study, it was also found that the risk of devel-
oping GDM is higher in those with high FBGs. However,
studies on first-trimester FBG values have not conclusively
demonstrated a clinically useful breakpoint for the first-tri-
mester fasting glucose that is sensitive enough to obviate the
need for further testing or specific enough to start treatment
early (26). In addition, physiological hydration, anemia,
slower intestinal transit, increased erythrocyte life cycle and
nutritional changes are the factors that can significantly
affect the HbAlc value during pregnancy (27). Therefore,
there is no guideline for the use of HbAlc in the diagnosis
of GDM (19).

In a review by Li et al in which 127 million pregnant wom-
en were examined, it was observed that the risk of GDM
increases with age. In this study, it was found that the age
was higher in those with GDM (28).

First of all, for use in early GDM risk assessment, HOMA-
IR and HbAlc have practical benefits since they require
a single blood draw, are interpreted with a single value,
and are better tolerated by pregnant women. It is possible
to obtain information about GDM with HOMA-IR and
HbA1lc in patients who refuse OGTT. In addition, lifestyle
changes such as diet and exercise can be recommended to
patients with high values, and measures can be taken to pre-
vent GDM formation from the very beginning.

Secondly, it has been shown in studies that it cannot replace
OGTT, which is still the gold standard for GDM, even
though different results were obtained and the application
and evaluation of the parameters examined seemed to be
simpler than OGTT.

Finally, larger clinical trials or cost-effectiveness analyses of
screening and treatment approaches based on first-trimes-
ter biochemical GDM markers are required to transform
observational study findings into clinical practice.

Our study has limitations. It was retrospective, so the results
could be reached only via the data registered in the hospital
database. HbA1lc and fasting insulin are not routine tests in
the first trimester. Therefore, the number of patients was
lowand the small number does not reflect the entire society.
It is not known how the current COVID-19 pandemic takes
place on diseases and may affect GDM as it triggers a seden-
tary life. The fact that the COVID-19 histories of the evalu-
ated patients is not known is also a limitation of the study.

It has been shown that pregnant women with higher
HOMA-IR and HbAlc in the first trimester have a high-
er risk for GDM. As a result, a HOMAIR value of 2.24, an
HbAIlc value of 5.25%, and a FBG value of 88.5 mg/dl con-
stitute a risk for GDM. These seem to be predictors of GDM.
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At least a lifestyle change can be recommended to patients
with these high values. However, in line with all studies, it
has been concluded that OGTT cannot replace OGTT due
to both its sensitivity-specificity and cost-effectiveness.
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oz
Diabetes mellituslu hastalarda yapilacak olan ayaklara yonelik muayene iilserlesme riskini ve iilserlere bagli olusabilecek ampiitasyon
durumunu engellemektedir. Muayene ayrintili ve kapsamli bir degerlendirme icermektedir. Diyabetik hastalarin rutin ayak muayene
kontrollerine dikkat edilmelidir.Muayenede ayak degerlendirmeleri yapilarak ve risk faktorleri belirlenerek hasta ikinci kontrole
¢agirilmalidir.

Diabetes mellituslu hastalar i¢in doktor kontrolii sonrasi yapilacak ayaga yonelik degerlendirmelerde podoloji poliklinigi 6nemli bir
yere sahiptir. Kimlik bilgileri, anamnezi, ayak muayenesi yapilarak belirtilmelidir. Ayagin cilt ekleri, vaskiiler yapilar1 ve muayene
sonuglari, mini doppler ile arteryel yapilari, ayak-kol indeksi, monofilament testi ile ince sinir lifleri, diyapozon ile vibrasyon duyusu,
biyotesiometre ile derin duyu degerlendirilmelidir. Ayagin risk kategorisi, koruyucu duyu kaybi, néropatisi, periferik arter hastaligs,
kas ve iskelet yapisindaki olumsuz faktorler belirtilmelidir. Devaminda diyabetli bireye ayak bakimi egitimi, podolojik islemler,
tirnak bozukluklari, tirnak mantari ile hipertrofik tirnak tedavisi, dinamik ve statik baropodometri ile kisiye 6zel tabanlik yapilmasi,
diyabetiklerde risklerin ortaya ¢ikisinin engellenmesi ve erkenden ortadan kaldirilmasina yonelik islemler gelmektedir. Multidisipliner
gerceklestirilecek tani, tedavi ve takip islemlerinin esgiidiimle yapilmas: 6nemlidir. Sorunlara yonelik “Diyabetik Ayak Konseyi’nde
alinan kararlar ve konsiiltasyonlar hizli hareket plani ve yol haritasi olusturacaktir.

Sonugta diabetes mellitus komplikasyonlar1 arasinda “diyabetik ayak” ok yaygin ve maliyetlidir. Degerlendirmeler ve islemler yapilarak
ayaktaki riskler kontrol altina alinabilmektedir. Diyabetiklerde uzmanlagmis ekiple diyabetik ayak egitimi, bakimi, ayak basing
noktalariin belirlenmesi, ayakta yiikii azaltmaya yo6nelik uygulamalar, tabanlik, cilt ve tirnak bakimi gergeklestirilmesi 6énemli bir
yaklasimdir. Bu islemler i¢in podolojik 6zellegmis yaklagimlar elzemdir.
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Diyabetik Ayaktan Korunma Yontemleri

Foot Evaluation and Preventive Practices of Diabetic Individuals:
Zonguldak Bulent Ecevit University Podology Policlinic Example

ABSTRACT

Examination for the feet in patients with diabetes mellitus prevents the risk of ulceration and amputation that may occur due to ulcers.
The examination includes a detailed and comprehensive assessment. Attention should be paid to the routine foot examination controls
of diabetic patients. The patient should be called for a second control after foot evaluations and risk factors are determined during the
examination.

For patients with diabetes mellitus, the podology outpatient clinic has an important place in the evaluation of the foot after the doctor’s
control. Identity information, anamnesis, foot examination should be done. Skin appendages, vascular structures and examination
results of the foot, arterial structures with mini-Doppler, foot-arm index, fine nerve fibers with monofilament test, vibration sense with
tuning fork, deep sense with biotesiometry should be evaluated. The risk category of the foot, loss of protective sensation, neuropathy,
peripheral arterial disease, negative factors in the musculoskeletal structure should be specified. Afterwards, foot care training for
individuals with diabetes, podological procedures, nail disorders, nail treatment, custom insoles with static and dynamic baropodometry
foot analyzes, preventive and early elimination of negative factors in diabetics are followed. It is important that the diagnosis, treatment
and follow-up processes to be carried out in a multidisciplinary manner are coordinated. Decisions and consultations taken at the
“Diabetic Foot Council” for the problems will create a quick action plan and roadmap.

As a result, among the complications of diabetes mellitus, “diabetic foot” is very common and costly. The risks on the foot can be taken

under control by making evaluations and procedures. Diabetic foot training, care, determination of foot pressure points, practices
to reduce the standing load, insoles, skin and nail care are an important approach with a team specialized in diabetics. Podological

specialized approaches have an important place for these procedures.
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GIRIS

Diabetes mellitus hastaligi yonetiminin temel amaglar
makrovaskiiler ve mikrovaskiiler komplikasyonlarin olus-
masint engellemektir (1,2). Bu hastalikta diyabetik ayak en
onemli komplikasyondur (1-4). Diabetes mellituslu hastalar
diyabetik ayak olusumu i¢in risk grubundalardir (1-5). Has-
ta ve saglik hizmeti agisindan olumsuz ve maliyetli durum-
lar ortaya ¢ikarmaktadir. (6).

Zonguldak Biilent Ecevit Universitesi Obezite ve Diyabet
Uygulama ve Aragtirma Merkezi (OBDIM) 2015 yilinda
kuruldu ve faaliyetlerine baslad1 (7,8). Avrupa Obezite Aras-
tirmalar1 Dernegi tarafindan Obezite Yonetimi ve Isbirligi
Yapan Merkez olarak akredite edildi (“The Association fort
he Study of Obesity Colleberation Center for Obesity Mana-
gement”, EASO COM) (9). Saglik hizmetinin yaninda saglik
alaninda Onlisans, lisans, yiiksek lisans, doktora, Mezu-
niyet Oncesi Tip Egitimi, Mezuniyet Sonrast Uzmanlik
Tip Egitimi, Stirekli Tip Egitimi ve arastirma faaliyetlerini
siirdiirmektedir. Bu faaliyetleri icerisinde Kocaeli Universi-
tesi Saglik Uygulama ve Aragtirma Merkezi'nde biinyesinde
Diyabet Poliklinigi icinde Podoloji poliklinigindeki hizmet-
leri, Birlesik Krallik Oxford Universitesi (‘Oxford Centre for
Diabetes, Endocrinology and Metabolism’, OCDEM, Dani-
marka Kopenhag Steno Diabetes Center, Birlesik Krallik
Manchester Universitesi Ayak Saglhg Boliimii, Italya Bolog-

na Universitesi Podoloji birimlerinin faaliyetleri 6rnek ali-
narak uygulamaya konulmustur (7,8,10).

Kilavuzlarin 6nerdigi kanita dayali yaklagimlarda (IWG-
DF); diyabetiklerde ayak yaralarinin 6nlenmesi, diyabetik
ayak yaralarinda yiikten kurtarma, ayak yarasi bulunan
diyabetiklerde periferik arter hastaliginin tanisi, prognozu
ve yonetimi, diyabetiklerde ayak infeksiyonlarinin tani ve
tedavisi, diyabetiklerde ayak yaralarinin iyilesmesini artiric
girisimler, diyabetik ayak yaralarinin siniflandirilmas: yer
almaktadir (11-16).

Ayakta yaray1 dnlemenin temel taglari ayakta yara gelisimi-
ni 6nlemek igin yapilmas: gerekenler bes basamakta ince-
lenmektedir bunlar; risk altindaki ayagin belirlenmesi, risk
altindaki ayagin diizenli olarak gozlenmesi ve muayenesi,
hastayla ailenin ve saglik ¢alisanlarinin egitilmesi, daima
uygun ayakkabilarin kullaniminin saglanmasi, yara geli-
simi i¢in risk olusturan durumlarin tedavi edilmesi, risk
olugturan durumlarin tedavi edilmesidir. Iyi egitimli saglik
calisanlar1 yara agisindan yiiksek risk tasiyan hastalariin
takiplerinde bu bes basamaga odaklanarak ilerlemelilerdir
(IWGDF risk diizeyi 3) (17).

Yazimizda OBDIM-EASO COM Obezite ve Diyabet Mer-
kezinde podoloji polikliniklerinde hasta muayenesi, klinik
degerlendirme siireglerinde ayak sagligi ve korunmasi igin
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ayaklarin podolojik muayenesi, risklerin saptanmas: ve
bunlara dair igerik sunulmaktadir.

PODOLOJiK MUAYENE VE AYAK RiSK
DEGERLENDIRMESI

Diabetes mellitusta riskli ayaklar1 degerlendirme, ayak
sorunlarini erken saptama ve iyilestirme, enfeksiyon gelis-
tiginde erkenden uygun tedavi yaklasimi agir sonuglarin
ontine ge¢mektedir.

Poliklinige bagvuran hastalarin genel muayenesi igerisinde
iki ayagin 6zellikli muayenesi diizenli bir sekilde yapilma-
lidir. Bu degerlendirmelerde mortalite ve morbiditeyi énle-
mek i¢in diyabetik ayak risk faktorlerinin arastirilmasi ve
tespit edilmesi elzemdir.

Diyabetik ayak risk faktorleri; ileri yas, ayakta tlser dykii-
sti, ampiitasyon Oykiisii, yetersiz ayak bakimi, yetersiz kisi-
sel hijyen, sigara kullanimi, gérme kaybi, néropatik ayak,
6dem, deformite, enfeksiyon, periferik damar hastalig,
koroner arter hastaligi, inme, obezite, nefropati ve yetersiz
glisemik kontrol olarak bildirilmektedir (1,2).

Diabetes mellituslu hastalarda diyabet egitimi, ayak sag-
ligin1 koruyucu egitim, olusabilecek veya olusmus iilserlere
yonelik durumu kontrol altina almay1 saglamaktadir (18).
Ayagin ayrintili muayenesi ile durum kontrol altina alinma-
ya baslar. Podolojik agidan ayagin muayenesi dermatolojik,
norolojik, vaskiiler, kaslar, ligamentler ve biyomekanik
degerlendirmeyi igermektedir. Bu gekilde risklerin 6nceden
saptanmas1 mimkiin olacaktir (10,19,20).

Muayenede diyabetik hastalarin ayrintili olarak ayak deger-
lendirmelerine yer verilmelidir.Bu degerlendirmelerle risk
kategorisi belirlenmektedir.Hasta bu 6zel ayak muayenesini
yilda en az bir kez yaptirmalidir (10,21).

Ayak Risk Faktorlerinin Degerlendirmesi

Diyabetik ayaga yonelik olusmus durumlar belirlenir, risk
kategorisi saptanir. Kategoride ayakta yara hikayesi, ayak-
ta yara, pence parmak, siglik ya da normal dis1 gorintd,
ciltte 1s1 yitksekligi, dorsifleksiyon hareket kisitlilig, tirnak
yapisinda ve bilyiimesinde bozukluk, kallus(nasir) varlig,
ayak ve ayak bilegindeki kaslarda kuvvet kaybi, nabizlarin
ayaktan almip alimmadigi, hastanin ayak tabanini goriip
goremedigi, ayakkabi uygunlugu, ayakta duyu noktalarinda
azalma durumlari evet hayir seklinde sag ve sol her iki ayak
i¢in degerlendirilerek risk kategorisi belirlenir.

Bir risk faktorii, duyu kaybi veya nabiz kaybinin olmadigin-
da disiik, bir risk faktériiniin varhig orta ,eski bir ampii-
tasyon veya iilserasyonlu ya da birden fazla risk faktorii
bulundugunda yiiksek risk kategorisinde bulunur. Ulser
varliginda aktif diyabetik ayak olarak risk kategorisinde yer
alir (1,2,22).
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Olgular risk gruplarina gore ayak muayene sikliklarina dik-
kat etmelilerdir. Risk gruplarina gore; diisiik risk alt1 ay ya
da yilda bir, orta risk ii¢ -alt1 ayda bir, yiiksek risk en az aylik
ayrintili ayak muayenesi yaptirmalidir. Aktif éllserli diyabe-
tik ayaga sahip olgular multidisipliner yaklasimla hastane
ortaminda kisiye uygun yontemlerle ile tedavi edilmelidir.

Podolojik Muayene

Ayak degerlendirmeleri hekim muayenesi sonrast Podoloji
polikliniginde yapilmas: 6nemlidir. Kimlik bilgileri alinarak
,hastaligina yonelik anamnezi, ayak fiziki muayenesi ayrin-
tih yapilmalidir.

Ayak degerlendirme formunda;

Anamnezde; hasta sikayeti ve hikayesi, tibbi hikaye, aktivi-
teler ve agr1 sorgulanir.

Genel muayenede;

 Ayakkab1 numarasi

o Her iki ayak govdesi, bacak, parmaklar i¢in;
o Isi (normal, sicak, soguk),

o Hidrasyon (normal, kuru, terli)

« Odem (yok, var),

o Renk (normal, kizarik, soluk, siyanoz),
o Atrofi (var, yok),

« Fungus,

 Enfeksiyon,

o Bacak ¢evresi (cm),

o Ayak bilegi cevresi (cm),

» Diyapozon hissi degerlendirilir.

Fotograflama;
o Yz,

o Ayakta,

o Ayakalti,
o Ayakyani,
o Ayak 6nil

o Lezyon olarak gerceklestirilir.

Ayak ve Parmaklar;

o Deformiteler,

o Renk degisimi(Kirmizilik),

o Nasir(Ozli),

o Ulser varlig1 ya da yoklugu degerlendirilir.
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Ayak tipi;
o Ayak kemeri (yiiksek, orta, diisiik),
o Agirlik tagiy1p tasimamasi

o Subtalar eklemin hareket durumuna (¢ok hareketli,
normal smirlarda, kisitli) bakilarak sag ve sol ayak icin
degerlendirilir.

Halluks dorsifleksiyonu (normal, kisitls, rijit) ve bilek dor-
sifleksiyonu (normal, kisitli), diz pozisyonu (genu varum,
genu valgum, genu rekurvatum, fleksiyonda sabit, diiz, Q
agis1), bacak uzunlugu farks, tibial kivrilma (internal, ekster-
nal, wnl) sag ve sol olmak tizere degerlendirilir.

Kas glici;

o Dorsifleksiyon (tibialis anterior/ peroneal),

o Bas parmak ekstansiyonu (ekstansor hallusis longus/
tibial)

o Bas parmak fleksiyonu (fleksor hallusis longus/ tibial)

« Inversiyon (tibialis posterior/ tibial)

o Eversiyon (peroneus longus/ superior peroneal)

o Plantar fleksiyon (gastro/ soleus)

o Abduksiyon ve adduksiyon yapan kaslarin giicii sag ve
sol olmak tizere degerlendirilir.

Kas kuvveti degerlendirilirken;

0-Felg,

1- Kasta kasilma var,

2- Kas hareketi azalmis,

3- Kas hareketi tam, direng yok,

4- Kas hareketi tam, direng zayif,

5- Kas hareketi tam, diren¢ tam olarak belirtilir.

fleri testler olarak; diyapozon yardimiyla vibrasyon testi,
mini doppler testi, ayak bilegi-kol indeksi, biyo/ndrotezi-
yometre testi, ayak grafileri, ayakkab1 uygunluguna yonelik
degerlendirme formu uygulanur.

Degerlendirmelere gore konsiiltasyonlar ve risk kategorisi
belirlenir. Sonrasinda kisiye uygun olan tedavi plani belirle-
nir ve 6neriler sunulur.

Yapilan islemler sunlardir;

o Hipertrofik tirnak bakimi,

o Nasira yonelik uygulamalar,

o Batik tirnaga yonelik uygulamalar ( tirnak teli),
« Kalin/catlak topuga yonelik uygulamalar,

o Ayak bakimy,

 Yiriime analizi yapim1

o Tabanlik uygulamasi,

o Podosken,

« Pansumandir.

o Hastaya ve yakinlarina verilen egitimler;
« Diyabet egitimi

o Ayak bakimi egitimi

o Agirhigin kontrold,

o Yasam tarz1 degisiklikleri,
« Uygun ¢orap,

o Uygun tabanliktir (10).

Ayagin ayrintili olarak muayenesi yapilmaktadir Yapilan
muayenelerin ardindan risk kategorisi belirlenerek siireg
planlanmaktadir.Sonrasinda gergeklesen islemler kisiye
0zel olarak olusacak veya olusmus diyabetik ayak risk fak-
torlerini kontrol altina almaya ya da tamamen ortadan kal-
dirmay1 amaglayan uygulamalardir (Sekil 1) (10,23,24).

Tedavinin siirecinde diyabetik ayakta degerlendirmede
siniflandirma 6nemli bir yere sahiptir. Giiniimiizde kulla-
nilmaya devam eden PEDIS (10) ve Wagner (25) siniflama-
lar1 podolojik muayenede degerlendirmeye destek olarak
kullanilmaktadir.

AYAKLARIN DERMATOLOJIK MUAYENESI

Degerlendirmede ayak, ayak parmaklari, ve ayak parmak
aralarininda inspeksiyonuna yer verilmelidir. Kallus varligs,
tirnak deformiteleri, paronisya (tirnak iltihab1) kaydedilir.
Her iki ayak arasindaki 1s1 farkliliklar: tilser ya da vaskiiler
hastaliklarin habercisi olabilmektedir (10, 26). El sirt1 ile
her iki ayag bilek seviyesine kadar olan kisim degerlendiri-
lir. Isida azalma veya artis bazi durumlar i¢in acgiklayicidir.
Arter dolasim yetersizligi ve enfeksiyon bu degerlendirme
yardimi ile berlirlenebilir (26,27).

Soluk ve siyonitik deri iskemiyi belitir.Is1 degerlendirmesi-
ne gore noropatik ve iskemik ayak durumu belirlenebilir.
Noropatik ayak kuru goriintimli ve sicaktir, iskemik ayak
ise soguktur (27- 29). Ayak bilegi ve parmak uglarida dahil
olarak ayak deri rengi degerlendirilmelidir.

Diz altindan ayak sirtina kadar olan bélgede 6dem ve atrofi
bulgular1 volim degerlendirmesinde 6nemlidir (10,26-29).

Deride terleme kaybi nedeniyle kuruluk olabilir.Cilt hidras-
yon eksikliginin ya da bir mantar enfeksiyonunun haber-
cisi olabilir(30). Ayakta meydana gelen deformiteler ayak
tabaninda basing degisimlerine yol agabilir (31). Basincin
asir1 artisinin bulundugu yerlerde nasir, nasira bagli cilt alti
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kanamalari, deride kuruluga veya diger sebeplere yonelik
catlaklar ve osteomyelit olusabilir (32).

Mantar enfeksiyonu olusumu olup olmadigi ayak par-
mak aralarina bakilarak, tirnagin diiz veya yuvarlak ola-
rak kesimi, tirnak batmasi, paronisi, deri de renk degisimi,
tlserlesme, nasir, biil, maserasyon, distrofi, tirnak yapisi
(onikomikoz,onikokriptoz) degerlendirilmelidir. (6,33).

AYAKLARIN KAS-iSKELET DEGERLENDiRMESi

Kas iskelet muayenesi, ayak-ayak bilegi normal eklem hare-
ket agikliginin, kas kuvvetinin ve ayakta goriilen deformi-
telerinin degerlendirmesini kapsamaktadir. Diyabete bagh
olarak gelisen pes planus, pes kavus, pes ekinus, gekic par-
mak, penge parmak, halluks valgus, halluks limitus gibi ayak
deformiteleri degerlendirilmelidir (26,27,34).

Ayak deformite ve kallus olusumunu hizlandiran ana fak-
torlerden biri kas kuvvetinde meydana gelen azalmadir.
Yiiksek plantar basing altindaki metatarsallarin plantar dis-
tal bas1 ve topuk gibi kemiksi bolgelerde olusmus kalluslarin
diyabetik ayaga yonelik oldugu diistintilmektedir (34,35).

AYAKLARIN NOROLOJiK DEGERLENDIRMESi

Diyabetli bireyler noropati bulgular: yéniinden sorgu- lan-
malidir. Duyu kayiplarinin sebep oldugu etkenler sonucu
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yara olusumu hizlanabilir. Koruyucu duyuda ince, orta ve
kalin liflere yonelik kullanilan 6nemli testler siralanmustir;

Semmes-Weinstein testi, Diyapo- zon Testi, Bio/ndrotezi-
yometre, Pinpirik Testi,Asil refleksi testidir.

Semmes-Weinstein testi (10 gr Monofilament)

Basing duyusunu test eder. Periferik sinir hasar1 nedeniy-
le duyu kayb1 “Semmes-Weinstein” monofila- mentleri ile
5,07 naylon monofilament, 10 gr kuvvet uygulandiginda
egilecek sekilde koruyucu duyu degerlendirilir. Basing, ayak
plantar ve dorsal noktalarina uygulanir. Monofila- mentin
kalluslu alanlara uygulanmasindan kaginilmalidir. Kalluslu
bolgede bu uygulamanin yapilmasi hatali degerlendirmeye
yol agabilmektedir .(10,36).

Hastaya ilk olarak baska bir bolgesinde monofilament 10 gr
kullanimi gosterilmelidir. Uygulama ayaga yapilirken hasta
gozii kapaliyken yapilmahdir. Monofilament basing uygu-
layarak (C har- fi goriiniimiine gelene kadar) ayagin belli
bolgelerine dokundurulur. Basinca yonelik “Evet/ Hayir”
olarak cevap yanitlamas: beklenir. Eger duyu kayb: varsa
bolge negatif olarak isaretlenir. Degerlendirme sonucunda
koruyucu duyu kayb1 olup olmadig: belirlenerek monofila-
ment test formuna kaydedilir.

Hipertrofik Diyabetik Ayak 5 . .
o Nasir(callus) e 1k Tirnak/Tel Diyabetik Yara Kozmetik Ayak
Tirnak Mantari - Klinik e Bakimi Bakimi
'e Kalinlagmasi Tedavisi egerlendirmesi s
—— N 3
1. Asama 1Asama 1Asama 1agama
1 6 inik Muayene 1 Kinik On Muayene B God;::‘mmmi N ‘ 1 Kinik &n Muayene | inik 6n Muayene
, SRS SIS SO  SEE— SIS
) ) STy — s a) r 2
2.Asama
2.A5ama 2.Asama Bilateral El/Ay?k 2.A5ama IM
Dermatolojik Muayene Dermatolojik Muayene 'm:‘"’"l e Dermatolojik Muayene | YeraDsnkmem Vo fove
Belerlenmesi
— — | |
3AA§IIM I ——— P ———— ( \
3.Asama "
ideki 6l Dokulai
Hastalikh L1 e Dokuya Ula;a’: B S Agoma 3.A59ma
1 Twnaklarm/Kismmin Kadar Uygun F fan 1 Vibrasyon Biotezimetre 1 Omega Teknigi ile Betik 1 Muayene
Fereze ile Agndinlarak .'Ie ;n,a,n;;m ile Duyu Testi ‘ Tirnaga Tel Uygulanmasi | oxtrol/
Temizlenmesi
I, e _____J  S——
| C——  S— o N e ~N
4.A5ama 4.A5ama
— A3 ama Mini Dobler ile Alt - Ayda Bir - Mallu:vaku_sveduu
8ir Ay Sonra Kontrol Muayene/Kontrol Ekstremite Nabuzlann | Muayene/Kontrol Vr Tel deformiteler
Degerlendiriimesi Degisimi |
, S , , S , S—
f—\ & Y
( 5 /Dejerlends A
 5.Kozmetik Ayak Bakimt -Ajama /Deg — — S.Protez Tirnak L Hiperhidrozis
Duyu Kaybi Yok 0(vilda bir) |
Duyu Kayb: Var 1(Alt ayda
) SO—— bir)  TU——  T——
;)w Kaybi+Olser 2(0g ayda
Duyu Kaybi+{lser+Deformite  3(Ayda bir)
\chauot Deformitesi 4(Ayda bir)

Sekil 1: Podoloji poliklinigi ayagin klinik degerlendirmesi ve girisimsel islemler akis semast.
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Vibrasyon Esigi Testleri

Diyapozon ve Bio/ndroteziyometre derin duyu liflerinin
degerlendirilmesinde kullanilmaktadir.

Diyapozon Testi (128 Hz)

Maliyeti diisiik ve uygulama kolaylig1 saglayan bu test vib-
rasyonu degerlendirmek amaciyla kullanilmaktadir. (30).
Her iki ayak bagparmag: iizerinde test edilerek muayene
eden kisi parmagin {izerine yerlestirdigi diyapozonu tutar-
ken hissettigi an kaydediir. Titresim hissinin algilanmamasi
noéropati belirtisidir. Hastanin bu hissi 6nceden tecriibe edi-
nebilmesi i¢in bilek bolgesinde ayrica dirsek veya klavikula
bolgesindede uygulama yapilabilir. Uygulama yapilacag:
zaman birinci parmak distal falanksin dorsal bolgesindeki
kemik tizerine dik olarak ayni basingta en az iki kez uygu-
lanir. Bir uygulama titresim vermeden yapilarak hastanin
cevabi sorgulanir.Ug degerlendirmeden en az ikisine verilen
dogru yanit pozitif olarak, en az ikisine verilen yanlis yanit
ise negatif olarak (iilserasyon riski yitksek) sonuglandirilir.
Daha proksimalde (malleol, tibial tiiberkiil) test tekrar1 vib-
rasyon hissi olmadiginda uygulanir.

Biyo/noroteziyometre

Birinci parmaga prob ile uygulama yapilir. Titresim gonde-
rimi uygulamadir. Biyoteziyometre deger aralig1 0-50 volt-
tur. Yasa gore farkli 6l¢iim degerleri gosterebilir. 30-40 volt
tizerindeki degerler noropatik tilser olusumda riskli grup-
tur(37,38).

Pinpirik (Pinprick) Testi

Igne yardimiyla halluks dorsalinden tirnak proksimaline
basing olusturulur, igne basmcinin his kaybi olumsuz ola-
rak degerlendirilir (39,40).

Asil refleksi

Asil refleksi hasta sirt iistii yatarken bacagini dizden fleksi-
yona alip dis rotasyona ¢evirir. Refleks muayenesini yapacak
kisi bir eliyle refleks gekiciyi tutarken diger elini de hastanin
ayak tabanina koyar ve ayak bilegini hafifce dorsal fleksiyo-
na getirip asil tendona refleks gekici ile vurur. Ikinci olarak
asil refleksi muayenesi soyle yapilir. Muayene edilecek kisi
dizlerinin @istiinde yatak {izerinde durur. Hastanin ayakla-
r1 yatak disinda olacak sekilde hasta pozisyonlanir. Ayak
bilekleri serbest sekilde yatak disinda durur. Bu pozisyonda
hastanin asil tendonuna vurulur. Asil refleksi testi sirasinda
hastadan beklenen cevap ayak bileginin plantar fleksiyon
hareketidir. Refleksin yoklugu ayak iilser risk artisi ile ilis-
kilidir (41-43).

AYAKLARIN VASKULER YAPISININ
DEGERLENDIiRILMESI

Diyabetik ayak vaskiiler yapilarda bazi anormalliklere
neden olmaktadir Bunlar ilerleyen zamanlarda dolagima,
gittikge biiyiiyen yaralara ve ampiitasyonlara neden olmak-
tadir. Ayagin cilt yapisindaki bozukluklar degerlendirilme-
lidir. Bunlar; cilt rengi, cildin incelmesi, cilt cilt 1s1s1, ayak
nabiz yoklugu, ytizeyel ve derin, arteryel, lenfatik venoz
yapilar gibi vaskiiler hastaliklara neden olabilecek durum-
larin degerlendirmesi yapilmalidir (34,44).

Muayenede vaskiiler yapilarin degerlendirilmesi palpasyon-
la distalden proksimale dorsalis pedis ve tibislis anteriordan
ayak nabiz kalitesi ayrica ayak nabiz dolgunlugu degerlen-
dirilir (45,46).

Sonografik doppler yontemi, ayak bilegi/kol indeksi, ve
transkiitanoz oksijen basing 6l¢iimleri de vaskiiler yapilarin
degerlendirilmesinde 6nemli yere sahiptir.

Killanmanin belli bélgelerde azalmasida vaskiiler yapilarda-
ki yetmezlige bir isaret olabilir.

Doppler Ultrasonografi (DUS)

Periferik arter hastaliklarinin tani, klinik degerlendirme,
tedavi planlama ve takibinde ¢ok biiyiik 6nem tasiyan
goriintileme yontemidir. Son yillarda alt ekstremitenin
proksimal bityitk damarlardaki kan akiminin incelenmesin-
de ultrasonografi goriintiileme sistemlerindeki gelismeler
ve Doppler teknigindeki ilerlemeler DUS’u periferik arter
hastaliginin incelenmesinde ilk tercih edilecek radyolo-
ji teknigi haline getirmistir. Arterin ¢api, duvar yapisi, ig
ylizeyi, limen i¢i ekojenitesi, duvar diizensizlikleri ve bun-
larin nitelikleri tanimlanir (46).

Ayak Bilegi-Kol Indeksi (‘Ankle Brachial Index’, ABI)

Tibialis posterior basincinin brakial arter basincina béliin-
mesi ile hesaplanmaktadir (47,48). Normal deger 1’e yakin-
dir. Periferik arter hastaligi tanisinda indeks onemli bir
yere sahiptir. Bu degerlendirme sonuglarina bakildiginda
diyabetik hastalarda daha yiiksek basing indeksleri ortaya
¢ikmistir. ABI oraninin 0,7 ye diismesi kladikasyo, 0,4 te
iskemik istirahat agrisi, 0,1 ve 0,3 degerlerde yara iyilesme
bozuklu gu ve doku nekrozunun ortaya cikabilecegi belir-
tilmistir.

Ayak Bas Parmagi-Brakiyal Indeks (TBI) ABI'nin yeterli
olmamasi durumunda 6lgiilebilir. TBI'nin >0,70 veya yara-
ya yakin bolgedeki transkiitan oksijen basinci (TcPO2)>40
mmHg olmasi arteriyel akim yetersizligini belirtir (49).
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AYAKLARIN KAS KUVVETININ
DEGERLENDIRILMESI

Ayak dorsal ve plantar fleksorlerin, invertorlerin ve ever-
torlerin kuvveti, bu kaslara yonelik diren¢ uygulamasindaki
kasin durumu, normal eklem hareket aciklik degerleri 6l¢ii-
Liir (50).

Kasin kuvvet degerlendirmesi sifir ve bes arasindaki say1-
larla belirtilir;

- 5= Normal,

- 4= Kas normal hareketini yapmakta, dirence kars: hare-
keti yapamaz,

- 3= Kas normal eklem hareket agikligini tamamlayarak
sadece yer ¢ekimine kars1 hareketi yapar,

- 2= Kas sadece yer ¢ekimi kaldirilldiginda hareketi ger-
ceklestirir,

- 1= Kasin hareketi sadece palpasyonla hissedilir,
- 0= Kasta hareket ortaya ¢ikmaz.

Kas kuvvetinin degerlendirilmesinde deformite, kontraktiir
gibi hareket kisitliligina ve ayrica agriya neden olabilecek
faktorler not alinmalidir (50).

AYAKLARIN DEFORMITELERININ
DEGERLENDIRILMESI

Kaslarda gozlenen kuvvet kaybi ve noropatiye baglh tutu-
lum nedeniyle olusan atrofiler bazi deformitelerede zemin
hazirlamaktadir.Bu deformiteler; pes planus, pes cavus, pes
ekinus, ¢eki¢ parmak, penge parmak, halluks valgus, halluks
rigidustur. Ayak deformitelerinin varligi degerlendirilmeli-
dir (34,50).

Sik karsilagilan deformiteler; pence parmak (claw toe), gekig
parmak (hammer toe), tokmak parmak (mallet toe), kivrik
parmak (curly toe), pes planus, pes cavus, halluks valgus,
halluks rigidus, Charcot ayak, travma ve cerrahilere bag-
i deformiteler olarak siralanabilir (51-53). Olusmus olan
deformiteler ayak tabanindaki basing alanlarinda degisik-
lere yol acar.Asir1 basing kallus ve tilserlesmeyi beraberin-
de getirir. Ileriki siire¢ kroniklesmis iilser yarasina zemin
hazirlar (52,53).

AYAKKABI UYGUNLUGUNUN
DEGERLENDIRILMESI

Hastanin her giin giydigi ayakkab: ve ayaga olan uygunlu-
guna bakilmalidir (54,55). Degerlendirmede ayakkabinin
yeniligi, tiirii, temizligi,ayaga olan uygunlugu 6nemli yere
sahiptir. Ozel hazirlanmig ayakkabilar iilserlesme ve ampii-
tasyonu azaltir. Ayakkabi i¢ tabanlig1 ayda bir degistirilerek
ayakkabi ici kontrol edilmelidir. Ayakkabi genisligi ayagin
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genisligi dikkate alinarak ayarlanmali, ayag: tam kavraya-
cak sekilde olmalidir.terlik ya da sandalet tipi ayakkabilar ve
ayagin hareketini kisitlayan dar, sivri, yiiksek topuga sahip
ayakkabilar kullanilmamalidir.

BAROPODOMETRE iLE AYAKLARIN ANALIiZi

Baropodometreler; bir platform zemin {izerine basing ve
alan sensorlerin yerlestirilmesi ile dizayn edilmektedir. Bu
sensorler tizerine basing uygulandiginda kiigiik ¢apli defor-
masyonlar elektriksel iletkenligin artmasina neden olmak-
tadir. Bilgisayar yazilimi tarafindan plantar basinglar farkl
renk vetonlar ile gosterilmektedir. Statik plantar basing ana-
lizinde genellikle en yitksek basingli alan kirmizi renkte
gozlemlenirken en diisitk basingli alanlar ise yesil renkte
gosterilmektedir. Temas etmeyen kisimlar siyah bir arka
plana sahiptir. Dinamik plantar basing analizinde; ytiriiyiis-
te statik durus faz1 ve ¢ift destek fazi esnasinda ayagin yere
uyguladig1 basincin objektif bir sekilde 6l¢tilmekte ve karsi-
lagtirmasi saglanmaktadir (56,57).

Hastanin ortalama salinim hesaplamasi olarak ifade edi-
len ortostatik degerlendirme i¢in hastadan basing plakasi
tizerinde ayakta durmasi ve 5-10 saniye boyunca dogal ve
rahat bir konumda kalmasi istenir. Daha sonra hastadan,
dinamik test i¢in yiirtiylis yolu boyunca yiiriimesi istenir.
Hasta temas ettigi andan yiiriiyiis yolunu terk edene kadar
gecen siire boyunca veri toplanir. Herhangi bir yiiriiyiis ya
da denge bozuklugu olup olmadiginin belirlenmesi i¢in bu
inceleme bircok kez tekrarlanir. Ozel yazilim yardimiyla bu
verilerin analiz edilmesi miimkiin olur. Kisinin eger basi
ya da denge vb. bozukluklar1 varsa bu bozukluklar direkt
ortaya ¢ikar. Ayak analizinde temel amacin koruyuculuk ve
ikincil amacin nedene yonelik ¢6zlim iiretmek oldugu unu-
tulmamalidir (58).

PLANTAR BASINC ANALIZi VE POSTURAL SALINIM

Podobarografik cihazlar sayesinde plantar basing analizi
objektif olarak gerceklestirilir. Uygulanan tedavinin etki-
sinin incelenmesi ve ayagin plantar basing degerlendirme
lerinin yapildig1 sistemdir (58,59).

Obezite ve Diyabet Uygulama ve Aragtirma Merkezimizde
bilgisayarli ve sensorlerin bulundugu platforma sahip bir
podoba rografik 6l¢tim cihazi (Diagnostic Support-DIASU,
Rome, Italy- Ultrasensor 3D baropodometro con 7 senso-
ri cm2 ) kullanilmaktadir. Bu cihaz; suni deri kaplama ve
Windows 7° 25 64-bit ,cm2 ’de 7 sensOr, tarama frekansi
minimum deger 30 fps maksimum deger olarak 200 fps’dir.
Genisligi 50 cm ve uzunlugu 2m, goriintii detay boyutu
262.144 sensore kadar olan 6zelliklere sahiptir. (60).

Statik ve dinamik olarak iki sekilde analiz yapilabilmektedir.
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Statik Plantar Basing Degerlendirilmesi

Statik plantar basinglarin analizi pedobarografik platform-
da ayakta kollar govdenin her iki yaninda dik sabit durus
pozisyonunda degerlendirilir.

Statik degerlendirmede ayak plantar bolimiindeki basing
anakiz edilir,bunun sonucunda; kisinin 6n, orta ve arka
ayagin maksimum basing degerleri, toplam basing, tek bir
ayaktaki toplam basincin 6n, orta ve arka ayak bolumdii ytiz-
deleri, toplam temas alani degerleri dl¢tilmektedir. Ayrica
ayagin plantar yiiziindeki degisiklikler ve ayak deformiteleri
incelenmektedir (60-64).

Dinamik Plantar Basing Analizi

Dinamik plantar basinglarin analizi; bireyler normal hiz-
da yiiriirken sensor alani 2 m ayrica 3 m ylrilyiis mesafesi
olan podobarografi cihazi ile yapilmaktadir. Her bireyin iig
tam tur (alt1 tur) yiiritiilmesiyle ortalama sonuglar hesap-
lanmaktadir. Bu analizde maksimum ve ortalama basing,
on-orta ve arka ayak basing alan1 ve agirlik ylizdesi dl¢iil-
mektedir. Ayni zamanda yiiriisiin zaman-mesafe paramet-
relerinden ise; akselerasyon ve deselarasyon ivmesi, adim
genisligi, durus-cift destek ve sallanma siiresi ile kadans
ol¢tilmektedir.

Postural Salinim Analizi

Stabilometrik podobarografik degerlendirme statik postural
salinim analizi i¢in; kollar govdenin yaninda gevsek, ayaklar
30 derecelik pozisyonda 50 cm x 50 cm boyutundaki plat-
formda , gozler agik ve kapali iken 51 saniye dik durusta ve
ayakta yapilmaktadir. Bu 6l¢iim; elips yiizey alani, salinim
yolu uzunlu gu ve ortalama hizlar1 gostermektedir.

Postiir

Statik postiir ve dinamik postiir olarak iki gruba ayrilmak-
tadir. Kas, kemik ve eklemlerin koordineli bir gekide olan
iligkisi postiiriin olusumunu saglar. Dogru postiir kisinin
yasam kalitesini arttirmaktadir (60-64).

Statik Postiir

Kaslarin eklemleri stabilize etmek i¢in izometrik olarak
kasildig1 ve ortaya hareket ve enerjinin ¢ikmadig1 durus
seklidir.

Dinamik Postiir

Enerji harcanan ve kas kontraksiyonlarinin agiga ¢iktig,
aktif olan postiirdiir.

PODOSKEN (PODOSCANER)

Podosken ile ayak numarasi, longitudunal ark yiiksekligi,
ayak uzunlugu, metatarsal genislik, orta ayak uzunlugu,
lateral genislik,topuk genisligi, topuk uzunlugu, topuk cev-

resi, ayak agis1 subtalar eklem orta agisy, subtalar eklem late-
ral agis1 degerlendirilebilmektedir (63).

UCBOYUTLU (3D) YAZICI ILE KiSIYE OZEL
TABANLIK VE ORTEZ TASARIM VE URETIMi

Ug boyutlu yazici teknolojisi yardimiyla iiretilmis iiriinler
saglik ve medikal alanlarda kolaylik saglamaktadir.Kisiye
ozel ozellikle ortez gibi iiriinlerin tiretimide kolaylasmistir
(65).Kisiye 6zel olan saglik tirtinlerinin yapiminda 6zelles-
tirilmis cihazlar 6nemli bir yere sahiptir. Farkli boyutlarda
ayak,ayak bilegi ve farkl: tipte ayak deformitelerinde taban-
lik kullanicinin aya- gina en uygun sekilde tiretilmelidir.

Diyabetli hastalarda kisiye 6zel tiretilen tabanliklarin ayak
tepe basincini ilk anda %25 diisiirdiigii ve bir yil sonunda da
%6’dan daha fazla dustirdiigii belirlenmistir (66). Bu durum
g6z tniinde bulunduruldugunda CAD-CAM (bilgisayar
destekli tasarim ve bilgisayar destekli imalat) ve ii¢ boyut-
lu yazicilar kisisellesmis biyomedikal cihaz tiretiminde 6ne
¢ikmaktadir.

Bilgisayarl Yiiriime Analizi ve Tabanlik Tasarimi

Yiirtimenin tanimini ve yorumlanmasini sayisal olarak ifa-
de eden objektif olarak belirten analiz ylirlime analizidir.
(67). Objektif olarak yiiriime analizini gergeklestiremeye
yardimct programlar bulunmaktadir. Bilgisayar destekli
programla yiiriime esnasinda kisinin boy ve viicut agirligi
degerleri kaydedilerek yere basmasi istenmektedir. Uygu-
lanmis olan basma(temas) kuvvetleri, sensorlerin yardimi
ile degerlendirilir ayrica normal yiiriime sonuglari ile kar-
silagtirilir. Yiirime analizinden elde edilen gorsel degerlen-
dirilir. Program ayak tabanini iki kisma bolerek 6n ayak ve
arka ayak seklinde degerlendir dikten sonra hastanin ice
basma, diga, basma, topuk bolgesinde anormal basing artist
gibi problemleri ortaya ¢ikarilmaktadir. Ideal basma ile ana-
lizde ortaya ¢ikan basma bolgeleri ve yiik dagilimi, kargilas-
tirtlip veriler elde edilir. Kisinin statik ve dinamik analizleri
degerlendirilerek yiik dagilimina gore 6zel tabanlik kullani-
mina yonelik degerlendirmesinin yapilmas: gerekmektedir.

Yiiriime analizinde ortaya ¢ikan verilerin yorumlanmasi
kisiler tarafindan yapildig: icin degiskenlik gosterebilmek-
tedir Bu nedenle yorum ve karar verme siireclerinde uzman
kisiler yer almalidir. Bu analizlerde ayrica klinik siireclerde
yardimcidir (67).

Ayagm plantar basincina, yiik azaltma ve arttirmada yar-
dimai esit basing dagilimi saglamaya yarayan ayakkabr igine
yerlestirilebilen tabanliklarda bulunmaktadir. Ayakkab: ve
ortezle kullanilan tabanliklar uyum saglamali ve ¢ocuklarda
kullanim sirasinda aktif egzersizler de yapilarak destek sag-
lanmalidir (68). Tabanlik tiretiminde yerlestirilen ilavelerin
yiiksekliginin yaninda ¢alisilan malzeme sertligi de oldukg¢a
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6nemli bir yere sahiptir. Bireylerin viicut agirlig1, deformite
seviyeleri, aktivite diizeyleri, ayak postiirii ve fonksiyonla-
r1 vb. tiim 6zellikleri géz 6niinde bulundurularak malzeme
se¢imi yapilmalidir. Yapilan caligmalarda genellikle diisiik
il termoplastik sinifindan olan yiiksek ve orta dansite-
li politiretan veya Etil Vinil Asetat tercih edilenlerden iyi
sonuglar alinmistir (69). Maliyet hesab1 agisindan bakildi-
ginda CAD-CAM yontemi ile tabanlik yapimi geleneksel
yonteme gore daha maliyetlidir. Fakat bu yontemde uygu-
layiciya ait faktorler elimine edildiginden daha giivenilir ve
bireysel ihtiyaglara daha uygun tabanliklar ortaya ¢ikmakta-
dir. Bu yiizden ne kadar maliyetli olsa da kullanim alaninin
zamanla yayginlasacagi ongoriilmektedir.

PODOLOJi POLIKLINiGINDE KULLANILAN
AYAGIN KLiNiK DEGERLENDIRMESi VE
GIRISIMSEL ISLEMLER

Hipertrofik Tirnak Mantari ve Kalinlagsmasi Tedavisi

Tedavi bes asamadan olusmaktadir. Bunlar sirasiyla; 6n kli-
nik muayene, dermatolojik muayene, hastalikli tirnaklarin/
kisminin freze ile agindirilarak temizlenmesi, bir ay sonra
kontrole ¢agirma, kozmetik ayak bakiminin yapilmasidir.

Nasir (Kallus) Tedavisi

Tedavi dort asamadan olusmaktadir. Bunlar; klinik 6n
muayene, dermatolojik muayene, derideki 6lii dokularin
canli dokuya ulasana kadar freze uglari ile kiirete/temizle-
me, muayene/kontrol yapimidir.

Diyabetik Ayak Kinik Degerlendirmesi

Degerlendirme kullanilan yontemler; gézlemsel ve kas giicii
muayenesi, ayak kol indeksi belirlenmesi, duyu testi vib-
rasyon biotezimetre ile, mini dobler ile alt ekstremite nabiz
degerlendirilmesi, duyu kayb1 yoksa yilda bir, duyu kayb:
varsa alt1 ayda bir, duyu kaybi ve {ilser varsa ti¢ ayda bir,
duyu kaybi tilser ve deformite varsa ayda bir, charcot defor-
mitesi varsa ayda bir muayene edilmelidir.

Batik Tirnak/Tel Uygulama

Uygulama dort asamadan olugsmaktadir. Bunlar, klinik 6n
muayene, dermatolojik muayene, omega tekniginin batik
tirnaga uygulanmasi, ayda bir muayene/kontrol tel degisi-
mi, protez tirnak uygulanmasidir.

Diyabetik Yara Bakimi

Yara bakimi tedavisi {i¢ asamadan olusmaktadir. Bunlar,
klinik 6n muayene, yara debridmani ve yara pansumani,
kontrol/muayene (halluks valgus ve diger deformiteler,
hiperhidroz) yapilir.
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Kozmetik Ayak Bakimi

Kozmetik ayak bakimi uygulamalari; ayak masaji, ayak pee-
lingi, ayak topuk bakimi (topuk torpiileme islemi), ayak
tirnaklarini kesme ve torpiileme, ayak bakimi parafin, ayak
banyosu, oje uygulama, ayak maskesi, kuru pedikiir islemi,
pedikiir islemidir (10,23,24).

DIYABETIK AYAKTAN KORUNMAK ICIN HASTA
EGITIMI ILKELERI

Diyabetik ayak hastaya egitim verilerek 6nlenebilecek bir
komplikasyondur. Risk gruplarina goére diizenli ayak mua-
yenelerinin yapilmasi, hastalarin ayak sagligina ve hijyeni-
ne dikkat etmesi ve uygun bir ayakkab: secilmesi diyabetik
ayak olusmasini %50 oraninda azaltmaktadir. Diyabetik
ayak yaralarinda tigtinciil korunmanin hedefleri ise diyabe-
te bagli komplikasyonlarin, yasam kalitesini bozacak kali-
1 organ kayiplarinin en aza indirilmesidir. Hasta, yasam
kalitesini bozacak veya azaltacak organ fonksiyon kayiplari
meydana geldiginde rehabilitasyon ile kendine yetecek bir
birey haline getirilmelidir (70,71).

Diyabetik ayakta korunmak i¢in verilen egitim sadece has-
tay1 degil hasta yakinlarini da kapsamalidir. Diyabetik ayak-
tan korunmanin temeli iyi bir metabolik kontrol saglamak
ve hastanin saglikli yasam davraniglarini siirdiirebilir hale
getirmesidir. Hastaya ayak bakimi ve korunma konusunda
iyi bir egitim verilerek diyabetik ayaktan korunmas: saglan-
malidir (72,73).

Egitimin temellerini asagidaki konular1 kapsamalidur:

« Hastanin her giin kendi kendine veya yapamiyorsa bir
yakini tarafindan ayak muayenesi yapilmalidir. Herhan-
gi bir kizariklik, sislik, kesi, tirnak deformiteleri agisin-
dan degerlendirilmelidir.

o Hasta her giin ayaklarini 1lik su ve sabun ile ytkamalidir.

o Tirnaklar diiz bir sekilde kesilmelidir. Tirnaklarda man-
tar, tirnak batmasi ve nasir gibi durumlar olursa mutlaka
saglik kurulusuna bagvurmalidir.

o Ayak derisinin ¢atlamasini dnlemek i¢in mutlaka nem-
lendirici krem, losyon kullanilmalidir.

Mantar enfeksiyonunu engellemek amaciyla parmak arala-
rina nemlendirici stiriilmemelidir.

o Pamuklu ve dikissiz ¢oraplar kullanilmalidir. Lastik
kisimlar1 ayag stkmamalidir.

o Ayagi 1sitmak igin 1s1 kaynaklari kullanilmamalidir.

Ciplak ayak ile ayakkabi giyilmemeli ve yiiriiyiis yapil-
mamalidir.



Diyabetik Ayaktan Korunma Yontemleri

o Uygun ayakkabi se¢imi saglanmali ve ayakkabiy1 giyme-
den 6nce mutlaka i¢i kontrol edilmelidir.

o Kan akigini saglamak icin ayaklar 2-3 saatte bir yukar:
kaldirilmali ve ayak egzersizleri yapilmalidir.

o Kas hareketlerini giiclendirmek i¢in bes dakika boyun-
ca ayak topuklar1 ve ayak bilegi hareket ettirilmelidir
(70,71).

SONUC

Diabetes mellituslu hastalarin ayak riskleri diizenli muaye-
nelerle tamamlanmalidir. Risk kategorilerine gére de podo-
lojik islemler, tani, tedavi ve takipler yapilmalidir.

Diyabetik ayak risk kategorisi ve degerlendirme araliklar
asagida belirtildigi gibi uygulanmalidur;

Kategori 0; iilser riski ¢ok diisiiktiir, koruyucu duyu kaybi
yoktur, periferik arter hastalig1 yoktur, muayene siklig1 yil-
liktur.

Kategori 1; iilser riski diistiktiir, koruyucu duyu kaybi veya
periferik arter hastalig1 vardir,muayene siklig1 6-12 aydir.

Kategori 2; iilser riski ortadir, koruyucu duyu kayba ve peri-
ferik arter hastalig1 vardir ya da koruyucu duyu veya peri-
ferik arter hastaliklarindan birine eslik eden deformite de
gozlenir, muayene siklig1 3-4 aydir.

Kategori 3; tllser riski yiiksektir, koruyucu duyu kaybi veya
periferik arter hastaliklarina eslik eden tilser 6ykiisii, ampii-
tasyon (mindér/major), son donem bébrek yetmezligi rahat-
sizliklarindan en az biri vardir, muayene sikligi 1-3 aydir
(71).

Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali koor-
dinasyonuyla Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyo-
loji, Plastik ve Rekonstriiktif Cerrahi, Dermatoloji, Kalp ve
Damar Cerrahisi, Ortopedi ve Travmatoloji, Fiziksel Tip ve
Rehabilitasyon, Diyagnostik ve Girisimsel Radyoloji Anabi-
lim Dallari tarafindan tani, tedavi ve takipler yapilmaktadir.
Diyabetik ayak sorunlarina yonelik Diyabetik Ayak Konse-
yinde alinan kararlarla ve konsiiltasyonlarla hizlica hareket
plani ve yol haritas: olugturulmaktadir. Gerekirse yatarak
multidisipliner tedaviler uygulanmaktadir.

Diyabetik ayak olustugunda genel tedavi ilkelerini iilser var-
sa yara debridmani, yara bakimi, enfeksiyonun kontroli,
lokal basinin kaldirilmasi, sigaranin kesilmesi, beslenmenin
diizenlenmesi, yasam tarzinda degisiklikler, hipergliseminin
tedavisi, periferik arter hastaliginin tedavisi, eslik eden has-
taliklarin tedavisi, hastaya gore hiperbarik oksijen tedavisi,
negatif basingli yara tedavisi, modern yara bakim triinleri
ve bilyiime faktorlerinin gerektiginde hastaya gore kullani-
mu1 olusturmaktadir. Podoloji polikliniklerinde transkutan

doku oksijen basing olger cihazi da ayak degerlendirmele-
rine eklenebilir. Ortez protez ve tabanlik yapimi i¢in mer-
kezde ayr1 bir boliim bulunmaktadir. Bu sekilde olusmus ve
olusabilecek deformiteler engellenir ve kontrol altinda tutul-
maktadir. Ancak yara olugsmasini engellemek icin hastanin
egitimi, ayak sagliginin podolojik a¢idan degerlendirilmesi
ve koruyucu islemler oncelikli ve temel hedef olmalidir.

Sonug¢ olarak diabetes mellitus belli komplikasyonlara
sahiptir. Bu komplikasyonlardan kisi ve saglik hizmetleri
acisindan maliyeti en yiiksek olani diyabetik ayaktir. Spe-
sifik degerlendirmeler ve alaninda uzman kisiler tarafindan
yapilan tedavi plani sayesinde bu komplikasyonlar kontrol
altina alinarak olusumlarina ve ilerleyislerine engel olunul-
maktadir. Diyabetli hastalarin olusacak veya olusmus pre-
dispozan faktorlere yonelik degerlendirmeler icin siklikla
muayene olmalar1 gerekmektedir. Uzman ekiple diyabetik-
lerde tani, tedavi, takiplerin igerisinde ayaga yonelik koru-
yucu diyabetik ayak egitimi, ayaga yonelik bakim, kallus
tedavisi, batik tirnak tedavisi, hipertrofik tirnak tedavisi,
ayak basing noktalarinin belirlenmesi, ayakta yiik azaltma-
ya yonelik uygulamalar, tabanlik, cilt ayrica tirnak bakimi-
na dair 6nemli tedavilerin yer aldig1 podolojik ve kisiye 6zel
yaklagimlar 6nemli yere sahiptir.
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ABSTRACT

Diabetic nephropathy (DN) is one of the most common complications of diabetes mellitus (DM), as well as the most common health
issue among End Stage Renal Diseases (ESRD). Recent studies have shown that this concern will likely to become a global phenomenon
in the future. Early diagnosis of DN is vital for its treatment. MicroRNAs (miRNAs or miRs) are the most promising for new biomarker
candidates proposed for DN. MiRNAs, known as non protein-coding short-chain RNA sequences, have a regulatory role in many
cellular events. Advances in molecular genetics and successful genomic techniques allow miRNAs to be used in the diagnosis of several
diseases. As the DN diagnostic markers used today are insufficient for some cases, identifying new diagnostic markers is the basis of
recent studies. Successful use of miRNAs in the areas of cancer, immunity and diabetes indicates that the DN perspective should be based
on miRNA. In this review, miRNAs and their role in DN will be reviewed.

Keywords: Diabetic nephropathy, MicroRNAs, miR, Biomarkers.

MikroRNAlarin Diyabetik Nefropatide Biyobelirtecler
Olarak Ortaya Cikan Rolleri

oz

Diyabetik nefropati (DN), diabetes mellitusun (DM) en sik rastlanan komplikasyonlarindan biri olmasmnin yan: sira son dénem
bobrek hastaliklar1 (SDBH) arasinda da en sik rastlanan saglik sorunudur. Bu kayginin gelecekte kiiresel bir fenomen haline gelecegi
son zamanlarda yapilan ¢alismalarda agikea rapor edilmistir. DN’nin erken teshisi, tedavisi i¢in hayati 6nem tasimaktadir. MikroRNA
(miRNA veya miR)’lar, DN i¢in 6nerilen en umut verici yeni biyobelirte¢ adaylaridir. Protein kodlamayan kisa zincirli RNA dizileri olarak
bilinen miRNA’larin bir¢ok hiicresel olayda diizenleyici rolii oldugu bilinmektedir. Molekiiler genetikteki ilerlemeler ve basarili genomik
teknikler, miRNAlarin birgok hastaligin tanisinda kullanilmasina olanak saglamaktadir. Giintimiizde kullanilan DN tani isaretleri bazi
durumlar i¢in yetersiz oldugundan yeni tanisal belirteclerin belirlenmesi son ¢aligmalarin temelini olugturmaktadir. MiRNAlarin kanser,
bagisiklik ve diyabet alanlarinda bagarili kullanimi, DN perspektifinin miRNAya dayanmasi gerektigini gostermektedir. Bu derlemede,
miRNATar ve DN'deki rolleri gozden gegirilecektir.
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a disease characterized
by hyperglycemia and dyslipidemia caused by impaired glu-
cose and lipid metabolism as a result of insulin resistance and
defects in insulin secretion from P cells. Today, the number
of individuals with T2DM has been increasing all over the
world. DN, one of the most common complications of DM,
is observed in advanced stages in 40% of patients with type 1
diabetes mellitus (T1DM), defined as insulin-dependent and
T2DM, defined as independent of insulin. (1,2). In addition,
it ranks first among ESRD worldwide (3). DN is not an inevi-
table consequence of diabetes, but the probability of its occur-
rence is very high. Furthermore, it is known that risk factors
such as hypertension, poor glycemic control, smoking habit,
genetics, age, and race play an important role in the course of
DN (1). DN is a diabetic kidney problem with excessive albu-
minuria, loss of glomerular renal filtration and lesions (1).
The daily amount of albumin excreted in the urine is evalu-
ated as 30 mg/24 hours or 200 pg/minute. Microalbuminuria
is defined as moderately elevated albuminuria with 30-300
mg/24h urinary albumin excretion. High-level albuminuria
with values above 300mg/24h is called macroalbuminuria (4).
Glomerular filtration rate (GFR) below 60 ml/min/1.73m? is
defined as impaired renal dysfunction and starts to pose a risk
for ESRD. There is a 2-20 mL/min decrease in the GFR rate
every year in patients with ESRD (1,4). Current studies sug-
gest that DM and its complications may be directly related to
inflammatory processes. While tumour necrosis factor-alpha
(TNF-a) activation is among the known early-stage markers
of DN, it has also been reported that there are changes in the
levels of C-reactive protein (CRP) serum amyloid A (SAA),
fibrinogen and interleukins (ILs). These markers are also con-
sidered to be associated with basement membrane thickening
and the presence of globular lesions (5-7).

Hyperglycemia observed in individuals with DN has an
inducing effect on the activation of transforming growth
factor-beta (TGF-P), mitogen-activated protein kinases
(MAPK), and protein kinase C (PKC) (7,8). Furthermore,
under diabetic states, glucose presents the primary source
of carbonyl groups for glycation reactions that lead to the
generation of advanced glycation end products (AGEs)
(9). Increased AGEs, PKC and MAPKs consequently cause
the activation of nuclear factor kappa B (NF-«xB), having
an important role in the transcription of inflammatory
cytokine genes (8). The diagnosis of DN is based on the
presence of microalbuminuria, however, microalbuminuria
is not specific for DN, and it can be observed in conditions
such as many tissue damages or increased glomerular disor-
der. Therefore, the occurrence of microalbuminuria can not
always be used for direct diagnosis of nephropathy (10-12).
This situation raises the idea that new biomarkers that are
more precise and determinant are needed in the case of DN.
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At this point, investigating the effects of epigenetic factors
in the development of DN, as in many types of cancer, has
gained importance.

Recent research has found that nucleic acids reflect potential
markers for disease diagnosis, except that serological or
pathological proteins. Among them, miRNAs are a new class
of small single-stranded RNAs. Thousands of miRNAs have
been discovered in the human genome and more than 90%
of protein-encoding mRNAs can be regulated by miRNAs in
a tissue and/or cell-specific manner. miRNAs are normally
19-25 nucleotide small non-coding RNA molecules that
bind to the usually 3’-untranslated region (3’-UTR) of
target mRNAs, leading to degradation and/or translational
inhibition ofthe mRNA (10,13-16). miRNAsactasregulators
in all downstream pathways of cell change, development,
and apoptosis through gene regions to which they are
appropriately linked (17). Besides, miRNAs can regulate a
wide variety of biological events and the onset/progression
of different diseases. Some miRNAs regulate expression
specifically for a tissue, whereas some others may increase
or decrease in many tissues at the same time. Thus, some
inferences can be made through the expression of miRNAs
that have been specifically studied for tissues and cells. The
simultaneous expression level of one or more miRNAs may
vary leading to examine the expression of many miRNAs at
the same time. In this way, it can be possible to comment on
the physiological state of the organism. MiRNAs have begun
to play an important role in the cases of diseases such as
cancer, inflammation, and diabetes (10,18). Intervention to
the course of DN, one of the most common complications
of diabetes, may be possible with early diagnosis and reliable
biomarkers. For this reason, miRNAs can play a key role in
DN related processes. In this paper, we aimed to examine
miRNAs as biomarkers and their role in DN.

MiRNA Biogenesis and Maturation

MiRNAbiogenesisstartswiththeformationofmicroprecursor
miRNA (pri-miRNA) particles via processing the genomic
DNA in the nucleus by the core enzyme complex (RNA
polymerase II). Pri-miRNA fragments consist of thousands
of nucleotides that are precursor of microRNAs with
5’-methylguanosine cap and 3’-poly A tail in the structure
of complex hairpin-like loops and stems (19). The resulting
pri-miRNA binds to the RNAase III type enzyme (Drosha)
and goes through pre-miRNA formation and maturation
processes. (20). Drosha and its cofactor (Pasha consists of
DiGeorge critical syndrome region 8 DGCRS8) located in
the core, also known as microprocessor assembly, enable
to cut the pri-miRNAs from their appropriate sites and
form pre-miRNAs with a length of 70 nt from the hairpin
structure. These structures can be described as meaningless
and flawed (21) and are transported from the nucleus to
the cytoplasm via the RAN-GTP and Exportin 5 complex.
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The Dicer enzyme complex again cleaves these structures of gene sequences containing miR-15a and miR16-1. The
from the intron regions, forming a double-stranded miRNA  deleted gene region also constitutes the BCL-2 gene region
(dsRNA) of approximately 22 nt (22). To become functional, with anti-apoptotic effect (28,29). Cimmino et al. showed
a helical enzyme (helicase) breaks down the double- that the amounts of miR-15a and miR16-1 are expressed
stranded structure and converts it into its single-stranded inversely with the BCL-2 gene region in CLL patients (30).
RNA (ssRNA) form (23). The single-stranded structure to  However, it has been shown that silencing the BCL-2 gene
affect the binding site, which is the 3 ‘end of the appropriate  region except for CLL disease will lead to the emergence

mRNA sequence, must combine with the Argonaut protein  of polycystic kidney disease in another study (31). In this

to form the RISC (RNA-induced silencing complex) (24). In  context, a useful idea has emerged in silencing the gene

this way, ssRNA binds to the appropriate mRNA with inserts  regjons and using miRNAs in the diagnosis of diseases and
(seed region) consisting of several nucleotides, causing its

elucidating the complications of diseases with each other.
suppression and gaining a silencing function in its genomic

region (25,26). The classical maturation pathway of miRNAs To determine miRNA levels, various in vivo and in vitro
is shown in Figure 1.

studies including DN patients, mice, or isolated cell lines
have been conducted and seen that many miRNAs show

upregulated or downregulated in states of nephropathy.
The first promising studies of miRNAs have emerged Balasubramanyam et al. showed that miR-146a expression
with studies on cancer types. In individuals with chronic

was considerably reduced in individuals with T2DM (32).
lymphocytic leukemia (CLL), some gene regions were Similarly, Motawi et al. investigated the potential of miR-
deleted on investigating tumor suppressors on chromosomes 130b to be a DN marker and emphasized that there is a
at the gene level and determined that they generally consist ~significant decrease in miR-130b level in individuals with

MiRNA Expressions in Albuminuria

= ~ -~ )
& / g
L"meln-codhggene)o/kk MicroRNA gene |

Transcription of
pri-microRNA

1
I
1
I
I
1
: Pri-microRNA
]
1

Transcription

1 of mRNA 7mG
1
1 AAAAA
1 Processing of
: pri-microRNAs into
1 small RNA duplexes
]
1
: 1
Nucleus 1
[ ] Pre-microRNA
1
1
]
[
[
Cytoplasm 1 Transport
1 of pre-microRNA
|‘ into cytoplasm
“ Processing of
1 pre-microRNAs into
1 small RNA duplexes
' T
\ it - -+ T
1 ]
\ v
3 g Figure 1: miRNA biogenesis and
ks Ribosome P ; .
(Argo) maturation.

Maturation stages of miRNAs.
In the figure, the process of miRNA

~

» RISC-microRNA formation, which begins with genomic
A - DNA transcription and then continues with

the maturation stage, ultimately results in
mRNA degradation

degradation or transcriptional suppression of
the mRNA (27).

Translational repression

Turk J Diab Obes 2022; 3: 287-295



DN, depending on the severity of the disease (33). The
specificity of their positive or negative correlation with other
diagnostic markers of the disease suggests that the use of
miRNA in DN diagnosis should be considered. For example,
it has been reported in several studies that miR-29 increased
in DN patients with microalbuminuria and showed positive
correlation with IL-6 and TNF-a (10,34,35). Saadi evaluated
the relationship between miR-192 and the severity of the
disease in individuals with DN, low glomerular filtration,
high albumin/creatinine ratio and found significantly high
miR-192 level (36). In addition to this study, Putta et al.
reported that miR-192 inhibition significantly reduced the
occurrence of renal fibrosis (37). The study on miR-192
also supports other studies, Kato et al. observed that miR-
192 and miR-200 upregulated with TGF- 1(38). In another
study, miR-21 and miR-29 family were significantly elevated
in individuals with microalbuminuria. Additionally, miR-21
expression caused a decrease in the level of metalloprotease
tissue inhibitor 3 (TIMP3), which is one of the causes of
rapidly increasing fibrosis in the extracellular matrix in DN
(39). Studies on miR-21 also emphasize that its use in the
diagnosis of early-stage renal dysfunction is possible (10,40).
Effective use of miRNAs in individuals with DN has been
tried not only as diagnostic criteria but also as a possible
treatment method. Zhang et al. reported that glomerular
mesangial cell (MC) proliferation was inhibited by in vivo
miR-451 administration to mice (41). In a study on urine
samples, Wang et al. demonstrated that miRNAs are specific
to the stress experienced by the body. MiR-10 and miR-30d,
which are present in certain amounts of urine in animal
and human models, rapidly increased in the case of kidney
damage. It was shown that this condition was not associated
with hyperglycemia, and miR-10 and miR-30d levels did
not change as a result of intraperitoneal glucose injection,
causing it to be considered as a safe marker for kidney

Kalagay D and Hacigevki A

damage (42). Long et al. reported that miR-29 increases
podocyte apoptosis leading to protein accumulation in the
extracellular matrix (ECM), and its breakdown prevents
podocyte apoptosis (43). In an another study, this situation
was supported and it was observed that miR-29c¢ inhibitors
inhibit TNF-a (44). Previous study on DN patients, it
was demonstrated that miR-30c level was decreased and
therefore caused inhibition of connective tissue growth
factor (CTGF) related to the increased amount of ECM,
and it was also reported that renal fibrosis could be reduced
by increasing the amount of miR-30c (45). These findings
have potentially demonstrated that studies on the targeted
miRNAs might have critical importance in the cases of DN.
Data obtained from previous studies, concerning the roles
of some miRNAs in diabetic diseases are shown in Table 1.

Sun et al. investigated the tissue specificity for miR-192,
miR-194, miR-204, miR-215 and miR-216 it was emphasized
that miRNAs seen in kidney tissue were also overexpressed
in muscle, heart, prostate, spleen, and lung (46). In another
tissue-specific study, six precursors were reported that the
expression of the miR-17-92 cluster consisting of seven
mature miRNAs, was significantly higher in kidney tissue
than in other tissues (47). Long et al. demonstrated that
miR-29c¢ is significantly existing in the brain, kidney, lung
and heart, and there is a significant increase in the amount
of it especially in kidney tissues in the case of high glucose
intake (43).

MiRNAs as Biomarkers in Diabetic Nephropathy

Metabolic pathways involve a set of reactions that shed light
on the diagnosis, treatment, and complications of diseases.
Some of these pathways are actively used during the DN
and they correlate with miRNAs. The symptoms that several
miRNAs are effective in diabetic nephropathy are shown in
Figure 2.
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The activation of p38 MAPK is effective in processes such as
cell differentiation, glucose uptake, and inflammation, and it
decreases during the DN accompanied by down-regulation
of miR-451 (41). miR-20a inhibits NF-kB, C-X-C chemokine
receptor type 4 (CXCR 4), and extracellular-signal-regulat-
ed kinase (ERK) signaling pathways in human proximal tu-
bular epithelial cells (49). Previous studies have also shown
that the gene region for which miR-21 is responsible is the
same as the phosphatase and tensin homologous (PTEN)

gene region (50). PTEN is an antagonist of phosphoinositide
3-kinase (PI3K) and is involved in many processes including
PI3K cell growth, division, cancer, insulin receptors, glucose
metabolism (51). Janus kinase/signal transducer and acti-
vators of transcription (JAK/STAT) pathway is involved in
the formation of many cytokines and many other cellular
processes together with other pathways (52). In a mouse
model with chronic renal failure, overexpression of miR-206
has been reported to inhibit glomerulosclerosis by inhib-

Table 1: Some studies investigating the effects of miRNAs in diabetic diseases.

Regulation . .
Direction Disease Status Sample Type Region of Effect
miR-29¢ Up . 1 cytokine formation, DN, 1TNF-a Blood, Urine TPP gene region (34)
Regulation repressor
U 1 Microalbuminuria,
miR-29a b Kidney dysfunction, | eGFR, Blood (10,35)
Regulation
DN
U 1 Microalbuminuria,
miR-21 P Kidney dysfunction, | eGFR, Blood TIMP3 repressor (10,35,39)
Regulation
DN
: Up TMacroalbuminuria . .
miR-192 Regulation |eGRE, DN Blood TGEF-B1 inductive (36,38)
Down Twhaz gene region
miR-451 Regulation 1 Albuminuria, DN Blood repressor, P38MAK (41)
& signal pathway repressor
miR-10a Up A . Blood,
miR-30d Regulation Acute Chronic Kidney Injury Urine (42)
Up Renal proximal CXCR, NF-KB, ERK1/2
miR-20a Regulation Acute Chronic Kidney Injury tubular epithelial cell blockage, caspase3,9 (64)
repressor
. Up
miR-216a Regulation DR Blood JAK/STAT repressor (66)
. Up . .
miR-25 Regulation High glucose supplement Mesangial cell NOX4 suppressor (57)
. Up TLPS stimulation, TLR-4 gene region
miR-326 Regulation t1L6, TIL1, 1TNF-a Granulosa cells repressor (67)
. Up High glucose supplement .
miR-485 Regulation 1ROS, 1MDA, |IL6, |IL-1, | TNF-a, Mesangial cell NOXS5 repressor (60)
. Up
miR-326 Regulation DN, tUAE |TNF-a ve |IL-8 Blood INF-xB /P65, (68)
miR-133b U TMicroalbuminuria,
miR-342 Re ulEtion TMacroalbuminuria, Urine (69)
miR-30a & 1eGRE,, DN, 1UACR, tHbAlc, 1 LDL
. Down DN, 1 Microalbuminuria, {HbAlc, 1TG . TNGAL (ng / ml),
miR130b g ogulation (mg / dl), ACR (mg / g) Urine 1BTP (ng / ml) (33)
. Up DN Podocyte
miR-27a Regulation Hyperglycemia cell TPPARY (70)

LDL: Low density lipoprotein, HDL: High density lipoprotein, TG: Triglyceride, eGFR: Estimated glomerular filtration rate, ACR: Albumin to
creatinine ratio, NGAL: Lipocalin associated with neutrophil gelatinase , PTP: B-trace protein, PPAR y: Peroxisome proliferator activated receptor vy,

ROS: Reactive oxygen species, MDA: Malondialdehyde.
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iting the JAK/STAT signaling pathway (53). Downstream
products linked to the Wnt/B-catenin pathway are known
to be reduced in individuals with DN. Decreased p-catenin
proteins increase apoptosis and mesangial fibrosis (54). In
a series of studies on mice Hsu et al. reported that miR-29a
positively correlated with stimulation of the Wnt/ f-catenin
signaling pathway (55).

Apoptosis observed in glomerular MCs is a process known
to exacerbate albuminuria. However, the mechanisms
underlying the stimulation of MCs are not fully understood.
The Sox4 gene mediates podocyte apoptosis by activating
p53 and p21 during DN. miR-130b-3p can reverse the
situation by binding to the 3' UTR region of the mRNA of
Sox4 in podocytes (56). Oxidative stress observed in the
body with DN triggers systems that generate free radicals
(57). Suppression of reactive oxygen species contributes
to alleviation of glomerulosclerosis by preventing MC
apoptosis (58) Wang et al. showed that CTBP1-AS2
overexpression decreased ROS and MDA levels and
increased superoxide dismutase (SOD) activity. In the
study, it was shown that CTBP1-AS2 can be suppressed
by miR-155-5p. Thus, miR-155-5p mediates oxidative
stress-induced apoptosis (59). The relationship between
nicotinamide adenine dinucleotide phosphate oxidase-4
(NOX4), one of the effective enzymes in the formation
of free radicals and miR-25 was investigated and it was
reported that expression of the NOX4 enzyme was stopped
by miR-25 at the mRNA step (57). In another experimental
setup created with high glucose supplementation, it has
been reported that miR-485 suppresses proinflammatory
processes in human mesangial cells and excessive protein
production in ECM by suppressing NOX5 expression. In
the study, it was emphasized that miR-485 reduces oxidative
stress (60). Nuclear factor erythroid 2 (Nrf2) activates many
gene regions in the cellular oxidant defense system and
provides an important protection especially in the oxidative
stress that occurs in DN. In studies, suppression of miR-200
causes a decrease in Nrf2 and worsening of DN symptoms
such as renal fibrosis (61,62).

Acute inflammation is a natural response of the immune
system, while chronic inflammation points to a metabolic
problem. miRNAs are also directly related to many cytokines
known as markers of acute and chronic inflammation (63).
It has been reported that miR-20a decreases levels of IL-6,
IL-1B, and TNF-a in renal tubular epithelial cells (HK-2)
in individuals with acute chronic kidney damage (64). In
the study on evaluating miR-31 level in DN patients, the
decrease in miR-31 correlated with the increase in IL6,
TNF-a, ICAM-1, however, miR-31 decrease was not seen in
individuals with retinopathy. It was emphasized that miR-31
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level did not change in another complication of DM (65).
In this case, it can be said that some miRNAs show changes
specific to the complications of DM. In a study in which
miR-29¢ showed its inhibitory effect on Tristetraproline
(TTP), Guo et al. reported that miR-29c increased the
production of TNF-a by suppressing TTP (44). In a previous
study on mice, the amount of miR-29¢ in the hyperglycemic
state was examined and it was reported that miR-29c pairs
with the Sprouty homolog 1 (Spryl) gene region which
has an important role in kidney development and has a
preventive effect. Spryl is the negative regulator of the Rho
kinase cascade responsible for the release of many cytokines
(NF-kB, IL-10, IL-17, etc.). Therefore, it has been suggested
that the inhibition of Spryl contributes to the progression
of DN (43).

CONCLUSION

Studies on miRNA show that the potential relationship
between miRNAs and several diseases is among the
remarkable topics of today. The obtained miRNA data
demonstrate us that the areas of these unique micro molecules
used can be vital in the diagnosis of the diseases. Moreover,
the uses of miRNAs are not only limited to the diagnosis of
diseases. The researchers also have revealed that miRNAs to
be evaluated among the biomolecules can likely to be used
in the treatment of DN in the future, by integrating with
various techniques treatments. In this context, the research
conducted on miRNA-related processes of DN, as one of the
most common diseases worldwide, offers the ways in which
etiology of the disease can be understood.
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*Kongre Genel Sekreteri, VI. Zonguldak Endokrin Giinleri, III. Endokrin Hastaliklarina Multidisipliner Giince Yaklagim Kongresi,

Sezai Karakog Kiiltiir Merkezi, Zonguldak

Zonguldak Biilent Ecevit Universitesi Merkez Farabi Kampiisti Tahir Karauguz Konferans Salonu ve Sezai Karakog Kilttr
Merkezinde, 20 Eyliil - 24 Eyltil 2022 tarihlerinde “VI. Zonguldak Endokrin Giinleri, Endokrin Hastaliklara Multidisipliner
Giincel Yaklasim Kongresi (https://zeg.beun.edu.tr/)” gerceklestirildi.

Kongre oturumlarindaki olgu sunumlarinin, sozli bildirileri ve poster bildirileri 6zetlerinin sunulmasi amaglanmigtir.
Kongre stiresince iki ayr1 oturumda toplam 16 sozel bildiri ve poster bildirisi sunuldu. Béylece, Kongrede gerceklestirilen
endokrin hastaliklara giincel yaklagimin bilim diinyas: ile paylasiimas: saglanmigtir.

Anahtar Sozciikler: Zonguldak Endokrin Giinleri, Endokrin Hastaliklar, Multidisipliner Yaklasim, Kongre

At the Zonguldak Bulent Ecevit University, Central Farabi Campus Tahir Karauguz Conference Hall and Sezai Karakoc
Cultural Center, between 20 September - 24 September 2022, VI. Zonguldak Endocrine Days, Multidisciplinary Current
Approach to Endocrine Diseases Congress (https://zeg.beun.edu.tr/)” was held. It is aimed to present case reports, the
abstracts of oral and poster presentations and in the congress sessions.

During the congress, 16 presentations were presented different sessions. Thus, the current approach to endocrine diseases
performed at the Congress was shared with the scientific areas.

Keywords: Zonguldak Endocrine Days, Endocrine Diseases, Multidisciplinary approach, Congress
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VI ZONGULDAK
« ENDOKRIN

Giinlere

BILIMSEL PROGRAM (https://zeg.beun.edu.tr/)

I1l. ENDOKRINOLOJIK HASTALIKLARA

MULTIDiSIPLINER

GUNCEL YAKLASIM KONGRESI

23 -24 Eyliil 2022
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Rektér Prof. Dr. Ismail Hakki OZOLCER

II. Onursal Baskan
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Kongre Genel Sekreterleri
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Dr. Ogr. Uyesi Hakan BALBALOGLU
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Dog. Dr. Bengii Giilhan KOKSAL
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Dr. Ogr. Uyesi [lhan TASDOVEN

Dr. Ogr. Uyesi Esra ACIMAN DEMIREL
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Vi.

Bilimsel Kurul

ZONGULDAK

ll. EN_D(_)I(_RiI_IOLOJiK HASTALIKLARA
MULTIDISIPLINER

ENDOKRIN

GUNCEL YAKLASIM KONGRESI

23 -24 Eyliil 2022

Ahu DARICI Figen BARUT Omercan TOPALOGLU
Alev SELEK Funda KASAPOGLU Oykiim KELLE

Ali Ugur EMRE Gamze KUCUKOSMAN Ozcan PISKIN

Atilla ALPAY Gizem ALARGIN Ozlem ELMAS

Attila ONMEZ Gizem TATAROGLU Rabiye USLU ERDEMIR
Ayse KUBAT UZUM Giildeniz KARADENIZ CAKMAK  Refik TANAKOL
Aysegiill TOMRUK ERDEM Giilsah YALIN Rifat EMRAL

Aytan ISMAILZADA Giiray CEYLAN Safiye CATALCAM
Banu ALICIOGLU Hakan BALBALOGLU Sakin TEKIN

Banu DOGAN GUN Hale SAYAN OZACMAK Salih ERDEM

Banu KURBAN Havva Belma KOCER Savas CEYLAN

Bekir HAKAN BAKKAL Hilal AYOGLU Secil YETKIN TATAR
Bekir Hakan BAKKAL Ibrahim SAHIN Selda SARIKAYA
Bengii Giilhan KOKSAL Thsan AYHAN Selim AYDEMIR

Berrin CETINARSLAN flhan SATMAN Sema CIFTCI

Betiil TOPAL ilhan TASDOVEN Semra GUNAY

Bilgin Kadri ARIBAS Kasim Enes CELIK Serpil SALMAN

Burak BAHADIR Kezban BOLLUCUOGLU Sertag Ata GULER
Cansu YILMAZ CANDALI Meryem Giinay GURLEYIK Setenay Ceren KAPLAN
Deniz BAKLACI Metin PEHLIVAN Seval SARUHAN

Dilek Rahsan OKYAY Muammer BILICI Sevim GULLU
Dogancan YILMAZ Murat BAYAV Sanser GUL

Duygu ERDEM Murat CAN Seref HUSEYIN

Ebru Boz UZALDI Mustafa COMERT Taner BAYRAKTAROGLU
Emin GURLEYIK Mustafa Ozan CAKIR Tuba ESER

Emre KARADENIZ Naile ERIS GUDUL Tugee KOKSAL

Ercan SAHIN Nazli KAVAK Turgay SIMSEK

Erkan SENGUL Nejat DEMIRCAN Vildan Cakir Kardes
Esra ACIMAN DEMIREL Nihat Zafer UTKAN Volkan Demirhan YUMUK
Fahrettin KELESTEMUR Nuh Zafer CANTURK Yigit DARICI

Fahri BAYRAM Nurdan GUL Zehra SAFI OZ

Faruk ALAGOL Omer CICEKDAG Zeynep CANTURK
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VI ZONGULDAK Il ENDOKRINOLOJIK HASTALIKLARA

: MULTIDiSIPLINER
ENDO%KI}IN GUNCEL YAKLASIM KONGRESI

23 -24 Eyliil 2022

BILIMSEL PROGRAM (https://zeg.beun.edu.tr/)

23 Eyliil 2022, Cuma  SEZAI KARAKOC KULTUR MERKEZi MERKEZ FARABI KAMPUSU

10:00 - 13:00 Kayit

13:00 - 13:15 Acilis ZEG 1/2/3/4/5/6

Giildeniz KARADENIZ CAKMAK, Taner BAYRAKTAROGLU
13.15 - 14.00 Agilis Konferansi

Bilimde Felsefe ve Bilim Yolu
Oturum Bagkani: Murat CAN, Taner BAYRAKTAROGLU
Konugmact: Fahrettin KELESTIMUR

14.00 - 15.00 Tiroid Oturumu
Oturum Bagkanlari: Sevim GULLU, Emin GURLEYIK, Meryem Giinay GURLEYIK
Olgu Sunumu: Omercan TOPALOGLU

Panelistler

Sakin TEKIN (Endokrinoloji ve Metabolizma Hastaliklar1)
Belma KOCER (Genel Cerrahi)

Hakan BALBALOGLU (Genel Cerrahi)

Duygu ERDEM (KBB)

Cagdas BAYTAR (Anestezi ve Reanimasyon)

Rabia USLU ERDEMIR (Niikleer Tip)

Bilgin Kadri ARIBAS (Radyoloji)

Figen BARUT (Patoloji)

Bekir Hakan BAKKAL (Radyasyon Onkolojisi)

15.00 - 15.20 Kahve Arasi

16.00 - 17.00 Hipofiz Oturumu, Akromegali Olgusu ve Giincel Yaklagim
Oturum Bagkanlari: Giildeniz KARADENIZ CAKMAK, Taner BAYRAKTAROGLU
Olgu Sunumu: Sakin TEKIN

Panelistler

Sema CIFTCI (Endokrinoloji ve Metabolizma Hastaliklar1)
Emrah KESKIN (Nérosiriirji)

Deniz BAKLACI (KBB)

Hilal AYOGLU (Anestezi)

Banu ALICIOGLU (Radyoloji)

Bekir Hakan BAKKAL (Radyasyon Onkolojisi)

Ali Can ONAL (Patoloji)

17.00 - 18.00 Sozlii Sunumlar
Oturum Bagkanlar:: Omercan TOPALOGLU, Giilsah YALIN

18.00 - 18.30 Akilci ila¢ Sunumu
Oturum Bagkanlari: Muammer BILICI, Giiray CEYLAN
Konugmacilar: Betiil TOPAL
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VI ZONGULDAK Il ENDOKRINOLOJIK HASTALIKLARA

: MULTIDISIPLINER
END%KRZIN GUNCEL YAKLASIM KONGRESI

23 -24 Eyliil 2022

BILIMSEL PROGRAM (https://zeg.beun.edu.tr/)

24 Eyliil 2022, Cumartesi ~ SEZAT KARAKOC KULTUR MERKEZI MERKEZ FARABI KAMPUSU

08:30 - 09:00 Sozlii Sunumlar
Oturum Bagkanlari: Sakin TEKIN, Ayse KUBAT UZUM

09:00 - 10:15 Noroendokrin Tiimorler
Oturum Bagkanlar1: Faruk ALAGOL, Nihat Zafer UTKAN
Olgu Sunumu: Sakin TEKIN

Panelistler

Mustafa COMERT (Genel Cerrahi)

Metin PEHLIVAN (Onkoloji)

Selim AYDEMIR (Gastroenteroloji)

Bilgin Kadri ARIBAS (Radyoloji)

Rabia USLU ERDEMIR (Niikleer Tip)

Bekir Hakan BAKKAL (Radyasyon Onkolojisi)

Bengii Giilhan KOKSAL (Anestezi ve Reanimasyon)

Figen BARUT (Patoloji)

Giilsah YENIDUNYA YALIN (Endokrinoloji ve Metabolizma Hastaliklar)

10:15 - 10:30 Kahve Molasi

10:30 - 12:00 Paratiroid Hastaliklar1
Oturum Bagkanlart: Refik TANAKOL, Zeynep CANTURK
Olgu Sunumu: Omercan TOPALOGLU

Panelistler

Semra GUNAY (Genel Cerrahi) Sertag Ata GULER (Genel Cerrahi) Turgay SIMSEK (Genel Cerrahi)
Rabia USLU ERDEMIR (Niikleer Tip)

Kezban BOLLUCUOGLU (Anestezi ve Reanimasyon)

Murat BAYAV (Radyoloji)

Burak BAHADIR (Patoloji)

Sema CIFTCI (Endokrinoloji ve Metabolizma Hastaliklar1)

12:00 - 12:45 Uydu Sempozyumu (Bilim flag)

Moderatér: Taner BAYRAKTAROGLU
Konusmaci: Omercan TOPALOGLU
Diyabet 3.0; Glukoz Kontrolii & Kardiyovaskiiler Koruma & Diyabetik Yagli Karaciger

12:45 - 13:45 Ogle Yemegi
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VI ZONGULDAK Il ENDOKRINOLOJIK HASTALIKLARA

: MULTIDiSIPLINER
END%KRZIN GUNCEL YAKLASIM KONGRESI

23 -24 Eyliil 2022

BILIMSEL PROGRAM (https://zeg.beun.edu.tr/)

24 EYLUL 2022, Cumartesi ~ SEZAT KARAKOC KULTUR MERKEZI MERKEZ FARABI KAMPUSU

13:45 - 15:00 Obezite
Oturum Bagkanlar1: ilhan SATMAN, Rifat EMRAL
Olgu Sunumu: Omercan TOPALOGLU

Panelistler

Vildan CAKIR KARDES (Psikiyatri)

Mustafa Ozan CAKIR (Kardiyoloji)

Aysegiil TOMRUK ERDEM (G6giis Hastaliklarr)

Banu ALICIOGLU (Radyoloji)

Gamze KUCUKOSMAN (Anestezi ve Reanimasyon)

iflhan TASDOVEN (Genel Cerrahi)

Isilay TASKALDIRAN (Endokrinoloji ve Metabolizma Hastaliklar:)

15:00 - 15:15 Kahve Aras1

15:15 - 16:30 Diabetes Mellitus
Oturum Bagkanlar1: flhan SATMAN, Taner BAYRAKTAROGLU
Olgu Sunumu: Sakin TEKIN

Panelistler

Rifat EMRAL (Endokrinoloji ve Metabolizma Hastaliklar1)
Nejat DEMIRCAN (Aile Hekimligi)

Erkan SENGUL (Nefroloji)

Atilla ALPAY (G6z Hastaliklar1)

Naile ERIS GUDUL (Kardiyoloji)

Esra ACIMAN DEMIREL (Nbroloji)

Dilek Rahsan OKYAY (Anestezi ve Reanimasyon)

16:30 - 17:00 Akademik Yayincilik Paneli
Oturum Bagkanlari: Giildeniz KARADENIZ CAKMAK, Hale SAYAN OZACMAK

Panelistler
Yiiksekogretim ve Bilim Dergisi, Zehra SAFI Oz,
Tiirkiye Diyabet ve Obezite Dergisi, Bat1 Karadeniz Tip Dergisi, Frontiers, Taner BAYRAKTAROGLU

17:00 - 17:30 Kapanis Toreni
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V I ZONGULDAK
o ENDOKRiN 20 - 24 Eyliil 2022
oo . Zonguldak Biilent Ecevit Universitesi
WC Sezai Karakoc Kiiltiir Merkezi

I1. OBEZITE OKULU, 20 Eyliil 2022, Sal
BILIMSEL PROGRAM (https://zeg.beun.edu.tr/)

Diizenleme Kurulu

Prof. Dr. Taner BAYRAKTAROGLU
Dr. Ogr. Uyesi Sakin TEKIN

Hem. Ebru Boz UZALDI

Bilimsel Kurul

Prof. Dr. Taner BAYRAKTAROGLU
Prof. Dr. Selda SARIKAYA

Dog. Dr. Omercan TOPALOGLU
Dr. Ogr. Uyesi Sakin TEKIN

Dr. Ogr. Uyesi [lhan TASDOVEN
Dr. Ogr. Uyesi Tugge KOKSAL
Uzm. Dyt. Funda KASAPOGLU,
Uzm. Dyt. Ahu DARICI

Hem. Safiye CATALCAM

Hem. Ebru BOZ UZALDI

Hem. Omer CICEKDAG

Pdl. Seval SARUHAN

iletisim: Hem.Ebru Boz UZALDI boz_ebruli@hotmail.com
Organizasyon Sekreteryasi: istanbul2@devent.com.tr
Yer: ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi 2.Kat Toplant1 Salonu

Program
12.00 - 13.00 Kayit
13.00 - 13.10 Agilis

Oturum Bagkanlari: Taner BAYRAKTAROGLU, Selda SARIKAYA

13:00 - 13:30 Obezite Tanist Siklig1, Nedenleri, Klinigi, Sakin TEKIN

13:30 — 13:45 Obezitede Besin Gruplari, Popiiler Diyetler, Ahu DARICI,

13:45 — 14:00 Tibbi Beslenme Tedavisi, Funda KASAPOGLU

14:00 - 14:10 Ara: Baglama Dinletisi, Omer CICEKDAG, ilknur ZEYDAN (solist)
14:10 - 14:25 Obezitede Egzersiz ve Fiziksel Aktivite Tedavisi, Tugge KOKSAL

14:25 - 14:40 Obezitede Davranis Tedavisi, Vildan CAKIR KARDES

14:40 - 14.55 Obezitede Medikal Tedavi, Sakin TEKIN

14.55 - 15:10 Obezitede Cerrahi Tedavi, {lhan TASDOVEN

15:10 - 15:30 Soru-Cevap

15.30 Sertifika Dagitimi1 ve Kapanis
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I1. DIYABET OKULU- 21 Eyliil 2022, Carsamba

Diizenleme Kurulu

Prof. Dr. Taner BAYRAKTAROGLU
Dog. Dr. Omercan TOPALOGLU
Hem. Safiye CATALCAM

Bilimsel Kurul

Prof. Dr. Taner BAYRAKTAROGLU
Dog. Dr. Omercan TOPALOGLU
Dr. Ogr. Uyesi Sakin TEKIN

Dyt. Yigit DARICI

Dyt. Gizem TATAROGLU

Hem. Safiye CATALCAM

Hem. Ebru Boz UZALDI

Hem. Omer CICEKDAG

Pdl. Seval SARUHAN

Tletisim: Hem.Safiye CATALCAM, catalcamsafiye@gmail.com
Organizasyon Sekreteryasi: istanbul2@devent.com.tr

Yer: ZBEU Obezite ve Diyabet Uygulama ve Aragtirma Merkezi 2.Kat Toplant: Salonu

Program
12.00 - 13.00 Kayzt
13.00 - 13.10 Agilig

Oturum Bagkanlari: Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN

13:00 - 13:30 Diabetes Mellitus Hastaliginin Yonetimi

13:00 - 13:10 Diabetes Mellitus Tanisi, Siklig1, Tipleri ve Nedenleri, Taner BAYRAKTAROGLU
13:10 - 13:20 Diabetes Mellitus Klinigi, Omercan TOPALOGLU

13:20 — 13:30 Diabetes Mellitus Takip ve Tedavisi, Sakin TEKIN

13:30 - 13:45 Diyabette Besinlerin Glisemik Indeksi ve Karbonhidrat Sayimy, Yigit DARICI
13:45 — 14:00 Diyabette Tibbi Beslenme Tedavisi, Gizem TATAROGLU

14:00 - 14.10 Ara: Baglama Dinletisi, Omer CICEKDAG, ilknur ZEYDAN (solist)

14.10 - 15.10 Diyabetle Yasam ve Bilinmesi Gerekenler

14.10 - 14:25 Diyabetle Yagsam-ilag, Insiilin, Pompa, Olgiim Teknolojileri, Safiye CATALCAM
14.25 - 14:40 Ozel Durumlarda Diyabet (egzersiz, seyahat, ramazan, vardiya), Ebru Boz UZALDI
14:40 - 14:55 Diyabette Ayak Degerlendirmesi ve Bakim Onerileri, Omer CICEKDAG

14.55 - 15:10 Diyabetik Ayagi Onleyici Islemler, Seval SARUHAN

15:10 - 15:30 Soru-Cevap

15:30 Sertifika Dagitimi1 ve Kapanis
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I. AYAK DEGERLENDIRME-PODOLOJi KURSU, 22 Eyliil 2022, Persembe

Organizasyon Komitesi

Prof. Dr. Taner BAYRAKTAROGLU
Dog. Dr. Ercan SAHIN

Ogr. Gr. Tuba ESER

Bilimsel Kurul

Prof. Dr. Taner BAYRAKTAROGLU
Dog. Dr. Ercan SAHIN

Ogr. Gr. Tuba ESER

Ogr. Gr. Gizem ALARCIN

Uzm. Hem. Banu KURBAN

Hem. Omer CICEKDAG

Pdl. Seval SARUHAN

fletisim: Ogr. Gor. Tuba ESER, tuba.eser@beun.edu.tr
Organizasyon Sekreteryasi: istanbul2@devent.com.tr
Yer: ZBEU Obezite ve Diyabet Uygulama ve Arastirma Merkezi 2.Kat Toplant: Salonu

Program

12:00 - 13:00 Kayit

13:00 — 13:10 Agilis

13:10 - 13:55 Diyabetik Ayagin Onemi ve Riskli Ayagin Yonetimi
Oturum Bagkanlart: Taner BAYRAKTAROGLU, Ercan SAHIN
13:10 - 13:25 Diyabetik Ayak Fizyopatolojisi, Gizem ALARCIN
13:25 - 13:40 Diyabetik Hastada Ayak Degerlendirmesi, Tuba ESER

13:40 - 13:55 Diyabetik Ayak Riskini Azaltmak I¢in Neler Yapabiliriz?, Banu KURBAN
13:55 — 14:45 Podoloji Poliklinigi Vaka Ornekleri (batik tirnak, tirnak teli, nasir, hipertrofik tirnak, tabanlik)

Oturum Bagkanlar:: Omer Cigekdag, Seval Saruhan ALDOGAN
14:45 - 15:00 Soru-Cevap
15:00 Sertifika Dagitimi - Kapanis
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III. ZONGULDAK KLINiSYENLER ICIN TIROID/PARATIROID
ULTRASONOGRAFiSI VE BIYOPSI KURSU, 23 Eyliil 2022, Cuma

Kurs Diizenleme Kurulu

Prof. Dr. Taner BAYRAKTAROGLU,

Prof. Dr. Giildeniz KARADENIZ CAKMAK
Dog. Dr. Omercan TOPALOGLU

Dr. Ogr. Uyesi Sakin TEKIN

Dr. Ogr. UyesiHakan BALBALOGLU

Dr. Ogr. Uyesi [lhan TASDOVEN

Organizasyon Sekreteryasi: istanbul2@devent.com.tr
Yer: ZBEU Ibni Sina Saglik Kampiisii, Esenkdy

Program

1.0turum

Bagkanlar: Taner BAYRAKTAROGLU, Giildeniz KARADENIZ CAK MAK

09:00 - 10:15

Ondegerlendirme, Tiroid, Paratiroidultrasonografisi Raporlamasi, ilhan Tagdéven

Goriintiileme Egliginde Biyopsi Endikasyonlari, Sakin TEKIN

Tiroglobulin, Kalsitonin ve Parathormon Ornekleme Endikasyonlari, Omercan TOPALOGLU

10:15 - 10:30 Ara

II. Oturum

Bagkanlar: Taner BAYRAKTAROGLU, Giildeniz KARADENIZ CAKMAK, Omercan TOPALOGLU, Sakin TEKIN
10.30 - 12:00 Klinikte Tiroid ve Paratiroid sonografileri, Goriintiileme Esliginde Biyopsi Uygulamalar1
Olgu 1: Tiroid

Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Daly, Tiroid US ve Biyopsi Laboratuvari

Taner Bayraktaroglu, Omercan TOPALOGLU, Sakin TEKIN

Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi, Ultrasonografi Birimi
Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU, {lhan TASDOVEN

Olgu 2: Paratiroid Adenomu
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali, Tiroid US ve Biyopsi Laboratuvari
Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN

Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi, Ultrasonografi Birimi
Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU, ilhan TASDOVEN

Olgu 3: Gériintiileme Esliginde Biyopsi ve Ornekleme islemleri
Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali, Tiroid US ve Biyopsi Laboratuvari
Taner BAYRAKTAROGLU, Omercan TOPALOGLU, Sakin TEKIN

Genel Cerrahi Anabilim Dali, Endokrin Cerrahi Poliklinigi, Ultrasonografi Birimi
Giildeniz KARADENIZ CAKMAK, Hakan BALBALOGLU, {lhan TASDOVEN

12:00 - 12.30 Degerlendirme ve Bitis
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$B-01

Liraglutid Tedavisi Altindaki Obeziteli Bireylerde
Viicut Yag ve Kas Kompozisyonundaki Degisimin
Incelenmesi

Omercan Topaloglu', 0000-0003-3703-416X,
thsan Ayhan?, 0000-0002-7539-2454,

Sakin Tekin', 0000-0002-1408-1249,

Taner Bayraktaroglu', 0000-0003-3159-6663

! Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi,

Endokrinoloji ve Metabolizma Hastaliklar1 Bilim Dali, Zonguldak
? Zonguldak Atatiirk Devlet Hastanesi, I¢ Hastaliklar1, Zonguldak

Amag: Obezite, tip 2 diabetesmellitus (T2D), hipertansi-
yon, dislipidemi, metabolik sendrom, alkol dis1 yaglh karaci-
ger hastalig1 ve kardiyovaskiiler olaylara egilim yaratabilen
kronik bir hastaliktir. Son yillarda obezite tedavisinde, bir
GLP-1 analogu olan liraglutid yaygin olarak kullanilmaya
baslanmistir. Calismamizda liraglutid kullaniminda obezi-
teli bireylerde yag ve kas kompozisyonundaki degisimi
incelemeyi amagladik.

Gereg ve Yontem: Klinigimizde obezite tanisi ile liraglutid
tedavisi verilen hastalarin verileri retrospektif olarak incelen-
di. Tanita BC 418 cihazi ile yapilan yag ve kas 6l¢iimleri, aglik
kan sekeri, Hb Alc dl¢timleri tedavi baglangicinda (bazal) ve
tedavinin 3. aymnda (takip) yapildi. Tedavi ile bu parametre-
lerdeki degisim (takip-bazal) de incelendi. Hastalar iki gruba
ayrildi: Grup A, <%5 kilo kayby; Grup B, 2%5 kilo kaybi.

Bulgular: Tiim hastalarin (n=38) 33’4 kadin, 51 erkekti.
Grup A’da 21 hasta, Grup B’de17 hasta mevcuttu. Grup A’da
tiim viicut yag ve kas oranlari, ekstremite ve govde yag ve kas
oranlar, takipte bazale gore farkli bulunmadi. Grup B’de tim
viicutyag oranibazalde %42.44 (+5.08), takipte %39.76 (+6.21)
bulundu (p=0.023). Grup B’de tiim viicut kas oran1 bazalde
%54.11 (£8.32), takipte %54.59 (+9.72) saptandi (p<0.001).
Tim viicut yag oranindaki degisim Grup A’da 0.52 (+6.9),
Grup B’de -6.17 (£10.7) (p=0.033); tiim viicut kas oranimn-
daki degisim Grup A’da -1.1 (+6.3), Grup B’de -6.31(£6.12)
bulundu (p=0,033) (Tablo 1). Tim viicut kas oranindaki
degisim ile tiim viicut yag oranindaki degisim arasinda Grup
A’da negatif korelasyon (rho=-0.796, p<0.001), Grup B’de de
negatif korelasyon izlendi (rho=-0.876, p<0.001). Tiim viicut
kas kitlesi degisimi ile tiim viicut yag kitlesi degisim arasinda
Grup A’da negatif korelasyon (rho=-0.623, p=0,003), Grup
B’de de negatif korelasyon izlendi fakat istatistiksel anlamlilik
saptanmadi (rho= -0,473, p=0,055).

Sonug: Calismamizda her iki grup karsilastirildiginda kilo
kaybi arttik¢a oransal olarak yag kayb1 daha fazla izlenmis-
tir. Tiim viicut yag ve kas kayiplari kitlesel olarak degerlen-
dirildiginde de benzer sekilde yag kitlesindeki kayip, kas
kitlesine gore ¢ok daha fazla izlenmis ve oransal olarak kilo
kaybi arttikea kitlesel yag kaybi artmistir.

Anahtar kelimeler: Liraglutid, Obezite, Yag, Kas

Liraglutide Use in an Obesity Female Patient with
Gaucher Type 1 Disease and Type 2 Diabetes

Aim: Obesity is a chronic disease that may predispose to
type 2 diabetes mellitus (T2D), hypertension, dyslipidemia,
metabolic syndrome, non-alcoholic fatty liver disease and
cardiovascular events. In recent years, liraglutide, a GLP-1
analogue, has been widely used in the treatment of obesity. In
our study, we aimed to examine the changes in fat and muscle
composition in obese individuals who are using liraglutide.

Materials and Methods: The data of the patients who were
treated with liraglutide with the diagnosis of obesity in our
clinic were analyzed retrospectively. Fat and muscle meas-
urements which were made with Tanita BC 418 device,
fasting blood glucose, and Hb Alc measurements recorded
at the beginning of the treatment (baseline) and at the 3rd
month of the treatment (follow-up). The change in these
parameters with treatment (follow-up-baseline) was also
examined. Patients were divided into two groups: Group A,
<5% weight loss; Group B, >5% weight loss.

Results: Of all patients (n=38), 33 were female and 5 were
male. There were 21 patients in Group A and 17 patients
in Group B. In Group A, total body fat and muscle ratios,
extremity and trunk fat and muscle ratios were not differ-
ent from baseline at follow-up. Total body fat ratio in Group
B was 42.44% (+5.08) at baseline and 39.76% (+6.21) at
follow-up (p=0.023). In Group B, the whole body muscle
ratio was 54.11% (£8.32) at baseline and 54.59% (+9.72) at
follow-up (p<0.001). The change in whole body fat ratio was
0.52(£6.9) in Group A, -6.17(+£10.7) in Group B (p=0.033);
The change in whole body muscle ratio was -1.1(+6.3) in
Group A and -6.31(+6.12) in Group B (p=0.033)(Table 1). A
negative correlation was observed in Group A (rho=-0.796,
p<0.001) and a negative correlation was observed in Group
B (rho=-0.876, p<0.001) between the change in whole body
muscle ratio and the change in total body fat ratio. There
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was a negative correlation between the change in whole fatloss was observed. When whole body fat and muscle loss
body muscle mass and change in whole body fat mass in were evaluated in terms of mass, similarly, the loss in fat
Group A (rho=-0.623, p=0.003), but it was insignificant in mass was observed much more than muscle mass, and as
Group B (rho= -0.473, p=0.055). weight loss increased proportionally, mass fat loss increased.

Conclusion: In our study, when the two groups were Keywords: Liraglutide, Obesity, Fat, Muscle
compared, as the weight loss increased, proportionally more

Tablo 1. Liraglutid tedavisiyle ortaya ¢ikan, viicut kitle indeksi, glisemik parametreler ve viicut yag ve kas kompozisyonlarindaki
degisimlerin karsilastirilmasi.

Grup A Grup B
Parametreler (<%5 kilo kaybs olanlar) n = 21 (>%5 kilo kaybi olanlar) n=17 P degeri
X(+SD)
VKI degisimi -0.41 +3.28 -10.77 + 3.74 0.000
AKS Degisimi -1.54 +16.38 -8.72 £9.95 0.222
HbA1c Degisimi -4.57 £ 11.56 -4.73 £7.09 0.285
Total Yag Kitlesindeki Degisim (%) 0.52+6.9 -6.17 £10.7 0.033
Total Yag Kitlesindeki Degisim (kg) 0.13 £3.26 -6.74 £ 5.11 0.000
Sag Bacak Yag Kitlesindeki Degisim (%) -1.08 +£5.42 -16.29 + 6.95 0.000
Sol Bacak Yag Kitlesindeki Degisim(%) -1.23 +5.87 -16.59 + 6.54 0.000
Sag Kol Yag Kitlesindeki Degisim (%) -0.83 £10.22 -24.28 + 8.82 0.000
Sol Kol Yag Kitlesindeki Degisim (%) -0.46 + 8.82 -23.06 £ 8.13 0.000
Govde Yag Kitlesindeki Degisim (%) 1.93 £15.28 -10.87 £22.32 0.035
Total Kas Kitlesindeki Degisim (%) -1.1+6.3 -6.31 £6.12 0.033
Total Kas Kitlesindeki Degisim (kg) -0.74 +3.29 -3.6 £3.57 0.026
Sag Bacak Kas Kitlesindeki Degisim (%) -2.09 £ 4.27 -3.75+3.98 0.163
Sol Bacak Kas Kitlesindeki Degisim (%) -1.45+3.77 -4.9 +3.79 0.007
Sag Kol Kas Kitlesindeki Degisim (%) -1.15 £ 5.59 -6.23 £4.83 0.006
Sol Kol Kas Kitlesindeki Degisim (%) -1.31+5.44 -8.55+5.33 0.000
Govde Kas Kitlesindeki Degisim (%) -0.64 £ 9.06 -7.1+8.92 0.044

VKI: Viicut kitle indeksi, AKS: Aglik kan sekeri.

Table 1. Comparison of changes in body mass index, glycemic parameters, body fat and muscle compositions with liraglutide treatment.

Parameters Group A Group B
(<People with 5% weight loss) n=21 (>People with 5% weight loss) n=17 P value
X (+SD)

BMI Change -0.41 +3.28 -10.77 £ 3.74 0.000
FPG Change -1.54 + 16.38 -8.72£9.95 0.222
HbA1c Change -4.57 £ 11.56 -4.73 £7.09 0.285
Change in Whole Body FatMass (%) 0.52+6.9 -6.17 +10.7 0.033
Change in Whole Body FatMass (kg) 0.13 £3.26 -6.74 £ 5.11 0.000
Change in Right Leg Fat Mass (%) -1.08 +£5.42 -16.29 + 6.95 0.000
Change in Left Leg Fat Mass (%) -1.23 £5.87 -16.59 + 6.54 0.000
Change in Right Arm Fat Mass (%) -0.83 +£10.22 -24.28 +£8.82 0.000
Change in Left Arm Fat Mass (%) -0.46 + 8.82 -23.06 + 8.13 0.000
Change in Trunk Fat Mass (%) 1.93 +15.28 -10.87 +22.32 0.035
Change in Whole Body Muscle Mass (%) -1.1+£6.3 -6.31 +6.12 0.033
Change in Whole Body Muscle Mass (kg) -0.74 +3.29 -3.6 + 3.57 0.026
Change in Right Leg Muscle Mass (%) -2.09 £4.27 -3.75£3.98 0.163
Change in Left Leg Muscle Mass (%) -1.45 £3.77 -4.9+3.79 0.007
Change in Right Arm Muscle Mass (%) -1.15 £5.59 -6.23 £4.83 0.006
Change in Left Arm Muscle Mass (%) -1.31 +5.44 -8.55+5.33 0.000
Change in Trunk Muscle Mass (%) -0.64 +9.06 -7.1+8.92 0.044

BMI: Body mass index, FPG: Fasting plasma glucose.

Turk J Diab Obes 2022; 3: 296-332



VI. Zonguldak Endokrin Giinleri - III. Endokrinolojik Hastaliklara Multidisipliner Giincel Yaklasim Kongresi Bilimsel Program, Sozlii ve Poster Bildirileri _

SB-02
Tiroidektomi Spesmeninde Rezeksiyon Sonrasi
Otofloresan ile Paratiroid Bez Identifikasyonu

Hakan Balbaloglu, 0000-0002-0706-3288
Ipek Yorgancioglu, 0000-0001-8044-5816
Giildeniz Karadeniz Cakmak, 0000-0001-5802-4441

Zonguldak Biilent Ecevit Universitesi Tip Fakiiltesi,
Genel Cerrahi Anabilim Dali, Zonguldak

Amag: Geleneksel olarak cerrahi hipoparatiroidizm riskini
azaltmak igin titiz cerrahi ve deneyim 6n planda tutulmus
olsa da, tiroidektomide islemi sirasinda fark edilmeden
paratiroid bezin eksizyonu yaygin olarak goriilmeye devam
etmektedir. Paratiroid dokusu, yakin kizil 6tesi bir stimiilas-
yona tabi tutuldugunda, gevre dokularin sinyalinden 2 ila 11
kat daha iistiin bir spontan otofloresan sinyali yaymaktadir.
Paratiroid bezinin spontan otofloresan 6zelliginden fayda-
lanarak tiroidektomi spesmeninde farkedilmeden ¢ikaril-
mis paratiroid bezlerinin saptanmasina olanak saglayacak
sistematik bir yaklasim amaglanmaktadir.

Gereg ve Yontem: Tiroid cerrahisi gegiren hastalarin pros-
pektif olarak planlanmis geriye doniik degerlendirmelerin-
de merkezimizde tiroidektomi uygulanmis hastalar tara-
narak kiriterlere uyan 78 hasta tespit edildi. Hasta gurubu
tiroidektomi yapilan 18 yast ve tizerinde hastalardi. Hari¢
tutma kriterleri, ameliyat Oncesi paratiroid hastaligiydi.
Tiroidektomi spesmeninin incelenmesi i¢in ameliyathane
wiklart kapatildi ve Spy (kizilotesi floresans goriintilleme
cihazi) sistemini kullanarak tiroid lobu yiizey alan1 incelen-
di, kizil 6tesi uyariya verilen cevaba gére spesmende parati-
roid bezinin varlig1 arandi.

Bulgular: Calismaya 26 (%33,4)’s1 erkek, 52 (%66,6) kadin
toplam 78 hasta katildi. Hastalarin yas ortalamasi 49,7
(26-76) idi. Tim hastalarin operasyon Oncesi serum ca
seviyesi normaldi 2 (%2,5) hastada tiroidektomi spesme-
ninde Spy cihazi ile bakildiginda farkedilmeden ¢ikarilmis
paratiroid bezi saptandi ve ototransplantasyon Sternoclei-
domastoid kasina yapildi. Kayitlar incelendiginde higbir
hastanin patoloji raporunda paratiroid bezi saptanmadi.
Ototransplantasyon yapilan hastalarda postoperatif hipok-
lasemi saptanmadi. Postoperatif 2 (%2,5) hastada gegici
hipokalsemi goriildii.

Sonug: Otofloresan goriintiileme, tiroid cerrahisi sonrasin-
da tiroidektomi spesmeninde herhangi bir noktada giive-
nilir gergek zamanli gériintiileme saglar ve giplak gozle
tespit edilmeden 6nce paratiroid bezlerinin belirlenmesine
yardimci olur ve ototransplantasyon sans verir.

Calismamizda fark edilmeden c¢ikarillan paratiroid bez
oranin diisiik olma sebebi yiiksek hacimli endokrin cerrahi

yapilan bir merkez olmas: ve makroskopik spesmen ince-
lemesinin rutin yapilmasidir. Caligmanin Limitasyonu;
Caligmanin tek merkezde olmasi, diigiik hasta sayisidir.
Tiroidektomi spesmeninde rezeksiyon sonrasi otoflorosan
ile paratiroid bez identifikasyonu fark edilmeden ¢ikarilan
paratiroid bezinin normal fonksiyonel olabilmesi i¢in son
sansidir.

Anahtar kelimeler: Paratiroid bezi, Otofloresan, Otot-
ransplantasyon

Parathyroid Gland Identification with
Autofluorescence After Resection in a
Thyroidectomy Specimen

Aim: Although meticulous surgery and experience have
traditionally been prioritized to reduce the risk of surgical
hypoparathyroidism, unnoticed excision of the parathy-
roid gland during thyroidectomy remains common. When
subjected to near-infrared stimulation, parathyroid tissue
emits a spontaneous autofluorescent signal 2 to 11 times
superior to the signal of surrounding tissues. By utilizing
the spontaneous autofluorescence feature of the parathy-
roid gland, a systematic approach is aimed to enable the
detection of unnoticed removed parathyroid glands in the
thyroidectomy specimen.

Material and Methods: In the prospectively planned retro-
spective evaluations, patients who had undergone thyroid
surgery in our center were screened, and 78 patients who
met the criteria were identified. The Spy (infrared fluo-
rescence imaging device) system was used to examine the
thyroidectomy specimen under dark operating room condi-
tions. The specimen’s parathyroid gland was analyzed for its
reaction to an infrared stimulus.

Results: A total of 78 patients, 26 (33.4%) male and 52
(66.6%) female participated in the study. The mean age
of the patients was 49.7 (26-76). The preoperative serum
ca level of all patients was normal. In 2 (2.5%) patients,
an unnoticeably removed parathyroid gland was detected
in the thyroidectomy specimen when viewed with the Spy
device, and autotransplantation was performed to the ster-
nocleidomastoid muscle. Postoperative hypocalcemia was
not detected in patients who underwent autotransplan-
tation. Transient hypocalcemia was observed in 2 (2.5%)
patients postoperatively.

Conclusion: Autofluorescence imaging provides reliable
real-time imaging at any point in the thyroidectomy spec-
imen after thyroid surgery and helps identify parathyroid
glands before they are detected with the naked eye, giving a
chance for autotransplantation.The low rate of undetected
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parathyroid gland removal in our study was conducted in a
high-volume endocrine surgery center that routinely exam-
ined macroscopic specimens. The limitations of the study
are; a single center and a low number of patients. Identifi-
cation of the parathyroid gland with autofluorescence after
resectioning the thyroidectomy specimen is the last oppor-
tunity for the parathyroid gland to be functional.

Keywords: Parathyroid gland, Autofluorescence, Auto-
transplantation

SB-03

Sleeve Gastrektomi Sonrasi Rezidii Mide
Hacminin Viicut Kitle indeksi, Fazla Kilo Kayb1
Orani ve Metabolik Yanita Etkisinin incelenmesi

Kazim Sahinl, 0000-0002-5485-2351
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Amag: Obezitenin cerrahi tedavisinde sleeve gastrekto-
mi siklikla kullanilan ve etkili prosediirlerdendir. Cerrahi
sonrasinda ilk 6 ayda hizli kilo kaybi izlenirken, hedefle-
nen metabolik etkilerin goriilmesi ve ideal kiloya ulasma
zamani postoperatif 6-12. aylar arasindadir. Kilo vermenin
miktarinin rezidii mide hacmiyle iliskili oldugu bilinmek-
tedir. Bu operasyonda beslenme problemleri olusturmadan
maksimum mide kii¢liltme amaglanmaktadir. Calismamiz-
da sleeve gastrektomi yapilan hastalarda operasyondan 6-12
ay sonrasinda rezidii hacime gore VKI’de azalma, fazla kilo
kayb1 (EWL) miktari, HbAlc de azalma ve metabolik etkiler
incelenmistir.

Gereg ve Yontemler: Klinigimizde ayni ekip tarafindan ve
ayni standart yontemle sleeve gastrektomi yapilan hasta-
lar degerlendirildi. Rezidii mide hacimleri postoperatif
6-12.aylar arasinda 3d-BT c¢ekildikten sonra, goriintiiler
tizerinden hesaplandi ($ekil 1). Preoperatif ve rezidii hacim
ol¢iildiigti zamanki VKI, EWL, total kolesterol, LDL, HDL,
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VLDL, trigliserit, HbAlc, total protein, albiimin degerleri,
ameliyatta kullanilan stapler sayilari kaydedildi.

Bulgular: Calismaya obezite nedeniyle sleeve gastrektomi
ameliyat1 yapilan ve ameliyatin 6-12. ayinda olan 49 hasta
dahil edildi. Preoperatif ortalama VKI degeri 47,26 (£ 6,21),
ortalama yas 37,51 (+ 10,88)’di. 3d- BT ¢ekilme siiresi posto-
peratif ortalama 8,69 (+ 2,82) aydi. Ortalama rezidii hacim
155,36 cc ( 56,71) olarak hesaplandi. Yapilan istatistiksel
analizlerde rezidli hacim ile kullanilan stapler sayisi ince-
lendi. Istatistiksel olarak anlamli fark ¢ikmadi (p=0,062).
Degerlendirme sirasindaki VKI ortalamast 28,44 (+ 3,23)
olarak hesapland: ve bu deger ile rezidii hacim arasinda
iligki istatistiksel anlamli ¢ikti (p<0,001). Degerlendirme
aninda EWL ortalamas1 29,27 (+ 7,66) olarak bulundu ve
rezidii hacim ile iligkisi istatistiksel olarak anlamli bulundu
(p=0,001). Preoperatif ve postoperatif, HbAlc degerlerinin
degisimi arasindaki iliski (p=0,004), total kolesterol deger-
lerinin degisimi arasindaki iliski (p=0,828), LDL degerleri-
nin degisimi arasindaki iliski (p=0,661), HDL degerlerinin
degisimi arasindaki iliski (p=0,848), trigliserit degerlerinin
degisimi arasinda iliski (p=0,641), VLDL degerlerinin degi-
simi arasindaki iliski (p=0,794), total protein degerlerinin
degisimi arasindaki iliski (p=0,539) ve albiimin degerlerinin
degisimi arasindaki iliski (p=0,824) analiz edildi (Tablo 1).
Sonug: Caligmanin sonucunda, ameliyatta kullanilan stap-
ler sayisinin rezidii hacimle iliskisiz oldugu goriildii. Rezidii
hacmi daha az olan hastalarda, VKI’nin ve EWL nin daha
disiik oldugu goriuldi. HbAlc deki degisim oraninin rezi-
dii hacimle iligkisiz oldugu gortldi. Lipid profili ve albii-
min, total protein degerlerinin degisim oranlarinin da rezi-
dit mide hacmi ile iligkili olmadig: goriildii.

Anahtar Kelimeler: Obezite, Sleeve gastrektomi, Rezidii
mide hacmi

Sekil 1: Rezidii midenin 3d-Bigisayarli Tomografi (BT) gortintiileri
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Tablo 1: Preoperatif ve rezidii mide hacmi 6l¢limii sirasindaki postoperatif degerler ve bu degerlerin degisim oranlari arasindaki iligkisi

. Rezidii Hacim Olgiimii Preoperatif ve Rezidii Hacim ile Degisim

Laboratuvar Preoperatif . . ... i

. . Sirasinda Postoperatif Postoperatif Degisim Orani Arasindaki Iliski
Parametreleri Ortalama Deger ;

Ortalama Deger Orani (%) P

HBAIlc 5,67 (+ 0,47) 5,22 (+ 0,39) 10,42 (3,58 - 17,00) 0,896
Total kolesterol 206,88 (+ 34,66) 180,41 (£ 29,72) 16,02 (-0,48 - 34,51) 0,887
LDL 130,76 (+ 30,58) 106,78 (+ 22,96) 24,05 (-3,34 - 47,40) 0,463
HDL 45,80 (+ 5,98) 54,27 (+ 8,36) -18,36 (-30,12 - -9,87) 0,848
VLDL 24,88 (£ 10,57) 21,80 (£ 7,72) 8,70 (-17,96 - 34,06) 0,794
Trigliserit 145,27 (+ 55,15) 93,17 (+ 26,68) 53,01 (11,47 - 83,64) 0,822
Total Protein 69,92 (+ 5,06) 70,46 (+ 4,67) -2,70 (-6,20 - 5,02) 0,612
Albumin 40,76 (* 5,64) 43,14 (+2,83) -7,32 (-11,91 - 2,33) 0,385

Investigation of the Effect of Residual Stomach
Volume After Sleeve Gastrectomy on Body
Mass Index, Excess Weight Loss and Metabolic
Response

Aim: Sleeve gastrectomy is one of the most frequently used
and effective procedures in the surgical treatment of obesi-
ty. While rapid weight loss is observed in the first 6 months
after surgery, the time to see the targeted metabolic effects
and reaching the ideal weight is between 6-12 months post-
operatively. It is known that the amount of weight loss is
related to the residual stomach volume. In this operation,
maximum stomach reduction is aimed without causing
nutritional problems. In our study, decrease in BMI, amount
of excess weight loss (EWL), decrease in HbAlc and meta-
bolic effects were investigated 6-12 months after the opera-
tion in patients who underwent sleeve gastrectomy.

Material and Methods: Patients who underwent sleeve
gastrectomy in our clinic by the same team and with the
same standard method were evaluated. Residual stomach
volumes were calculated from the images after 3d-CT was
taken between the 6th and 12th months postoperatively
(Figure 1). When preoperative and residual volume were
measured, BMI, EWL, total cholesterol, LDL, HDL, VLDL,
triglyceride, HbAlc, total protein, albumin values, and the
number of staples used in the surgery were recorded.

Results: Forty-nine patients who underwent sleeve gastrec-
tomy for obesity and were in the 6-12th month of the
operation were included in the study. The mean preoper-
ative BMI value was 47.26 (+ 6.21) and the mean age was

37.51 (+ 10.88). The mean time to take 3d-CT was 8.69 (+
2.82) months postoperatively (Figure 1). The mean residual
volume was calculated as 155.36 cc (+ 56.71). In the statisti-
cal analysis, the residual volume and the number of staplers
used were examined. There was no statistically significant
difference (p=0.062). The mean BMI during the evalua-
tion was calculated as 28.44 (£ 3.23), and the relationship
between this value and the residual volume was statistically
significant (p<0.001). At the time of evaluation, the mean
EWL was found to be 29.27 (£ 7.66) and its relationship
with residual volume was found to be statistically significant
(p=0.001). The relationship between preoperative and post-
operative changes in HbAlc values (p=0.004), the relation-
ship between changes in total cholesterol values (p=0.828),
the relationship between changes in LDL values (p=0.661),
the relationship between changes in HDL values (p=0.848),
the relationship between changes in triglyceride values
(p=0.641), the relationship between changes in VLDL values
(p=0.794), the relationship between changes in total protein
values (p=0.539) and the relationship between changes in
albumin values (p=0.824) were analyzed (Table 1).

Conclusion: As a result of the study, it was seen that the
number of staples used in the surgery was unrelated to
the residual volume. It was observed that BMI and EWL
were lower in patients with less residual volume. The rate
of change in HbAlc was found to be unrelated to residual
volume. It was observed that the change rates of lipid profile
and albumin, total protein values were not associated with
residual stomach volume.

Keywords: Obesity, Sleeve gastrectomy, Residual stomach
volume
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Figure 1: 3d-Computed Tomography (CT) images of the residual
stomach
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Table 1: The relationship between the postoperative values and the rate of change of these values during preoperative and residual

gastric volume measurement

Postoperative Mean

Preoperative and Relationship Between Residual

;:]:::fettoerr’; ll)\l/;z:ﬁe:,:ﬁ:’: Value During Residual ~ Postoperative Change Volume and Rate of Change
Volume Measurement Rate (%) P

HBAlc 5.67 (£ 0.47) 5.22 (£ 0.39) 10.42 (3.58 - 17.00) 0.896

Total cholesterol 206.88 (+ 34.66) 180.41 (£ 29.72) 16.02 (-0.48 - 34.51) 0.887

LDL 130.76 (+ 30.58) 106.78 (+ 22.96) 24.05 (-3.34 - 47.40) 0.463

HDL 45.80 (+ 5.98) 54.27 (+ 8.36) -18.36 (-30.12 - -9.87) 0.848

VLDL 24.88 (+10.57) 21.80 (£ 7.72) 8.70 (-17.96 - 34.06) 0.794
Triglyceride 145.27 (£ 55.15) 93.17 (+ 26.68) 53.01 (11.47 - 83.64) 0.822

Total Protein 69.92 (+ 5.06) 70.46 (+ 4.67) -2.70 (-6.20 - 5.02) 0.612

Albumin 40.76 (+ 5.64) 43.14 (£ 2.83) -7.32 (-11.91 - 2.33) 0.385

SB-04 rulan bir yontemdir ve SG materyalleri de histopatolojik

Obezite ve Metabolik Sorunlar Gastrik Mukozada
Pankreatik Asiner Metaplazi Gelisiminde Rol
Oynayabilir

Esin Kaymaz, 0000-0003-4127-6559
Haldun Umudum, 0000-0002-4550-1971

Lokman Hekim Universitesi T1ip Fakiiltesi, Patoloji Anabilim Dal,
Ankara

Amag: Pankreatik asiner metaplazi (PAM) 1994’te tanim-
lanmis bir gastrik adaptasyon formudur ve mide mukoza-
sinin pankreatik asiner hiicrelere dontigmesidir. Bilindigi
iizere obezite tek basina bircok viseral kanser i¢in bir risk
faktoriidiir. Sleeve gastrektomi (SG) obezite i¢in sik bagvu-

Turk J Diab Obes 2022; 3: 296-332

incelemeye tabi tutulur. Bu ¢alisgmada SG materyallerin-
de PAM sikligini arastirdik ve PAM’a yol acabilecek stres
faktorlerini (kimyasal veya enfeksiyoz gastrit disinda) orta-
ya koymaya ¢alistik.

Gere¢ ve Yontemler: Hastanemizde 2022 yilinda sleeve
gastrektomi yapilan rastgele secilen 100 hastaya ait mide
ornekleri pankreatik metaplazi agisindan gozden gegirildi.
Pankreatik metaplazi varligt HE boyali kesitlerde genellik-
le gruplar olusturan pankreatik asiner hiicrelerin varligi ile
belirlendi. Ayrica enfeksiy6z ya da kimyasal gastritin bulun-
dugu 100 adet mide biyopsisi pankreatik metaplazi varlig
acisindan incelendi. Diger bir grupta ise higbir risk fakto-
rii ve patolojik bulgu bulunmayan 100 adet mide biyopsisi
degerlendirildi. Pankreatik metaplazi varlig1 agisindan bu
ti¢ grup kiyaslandi.
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Bulgular: SG hastalarinin 66’ s1 kadin, 34’ i erkekti. Yag
ortalamas1 34+9,7 olarak belirlendi. Viicut kitle indeksleri
ise 41,3+5,1" di. Preoperatif degerlendirmede 24 hastada
glukozun normalden yiiksek oldugu saptandi. 32 hastada
ise hiperlipidemi bulgular1 mevcuttu.

Materyallerin histolojik degerlendirilmesinde 7 hastada
Helicobacter pylori gastriti, 5 hastada proton pompa inhi-
bitér (PPI) kullanimina bagli etkiler, 3 hastada intestinal
metaplazi, 4 tanesinde alkalen refliiye bagli reaktif gastropa-
ti bulgular1 ve 1 hastada displazi saptandi. Bu materyallerde
pankreatik metaplazi siklig1 %5’ ti. Bir olguda ise pankreatik
asiner hiicreler néroendokrin dzellik gosteriyordu. Bu olgu-
lara eslik eden enfeksiyoz ya da kimyasal gastrit saptanmadi.

Herhangi bir gastrit iceren mide biyopsilerindeki pank-
reatik metaplazi sikligi1 %3’ti. Diger grupta ise metaplazi
saptanmadi.

Sonug: Bu calismada, SG materyallerindeki PAM sikliginin
gastrit bulgusu iceren endoskopik mide biyopsilerine gore
daha yiiksek oldugunu ve PAM igeren SG materyallerinde
eslik eden baska bir irritasyona ait morfolojik bulgu bulun-
madigini gosterdik. Ayrica PAM igeren bir olguda ¢ok nadir
olan endokrin PAM bulgusu saptadik.

Sonuglarimiz SG yapilan hastalarda, konvansiyonel stres
faktorleri (kimyasal- alkalen reflii- veya enfeksiy6z- H.pylo-
ri- ya da atrofi) olmadan da PAM gelisebildigini gostermek-
tedir. Olgularimizdan biri ¢ok nadir olan ekzokrin olmayan
endokrin tipte panreatik asiner metaplazi igermektedir.
Bulgularimiza gore lokal gastrik irritasyon nedenleri olma-
dan da metabolik stresin gastrik mukozada pankreatik bir
metaplaziye yol acabilecegi kanaatindeyiz.

Obesity and Metabolic Problems May Play a
Role in the Development of Pancreatic Aciner
Metaplasia in the Gastric Mucosa

Aim: Pancreatic acinar metaplasia (PAM) is the transfor-
mation of the gastric mucosa to pancreatic acinar cells. PAM
is a form of adaption mechanism of cells and described in
1994. As is known, obesity alone is a risk factor for many
visceral cancers. Sleeve gastrectomy (SG) is frequently used
for obesity and SG materials are also examined histopatho-
logically. In this study, we investigated the frequency of
PAM in SG materials and tried to present the stress factors
(other than chemical or infectious gastritis) that may lead
to PAM.

Material and Methods: 100 randomly selected SG mate-
rials that underwent surgery in our hospital in 2022 were
reviewed for pancreatic metaplasia. The diagnosis of
pancreatic metaplasia was made by the presence of pancre-

atic acinar cells, which usually form groups in HE stained
sections. 100 gastric biopsies with Helicobacter pylori (H.
pylori) gastritis, alkaline reflux gastritis or proton pump
inhibitor (PPI) effects were examined for the presence of
pancreatic metaplasia. In another group, 100 gastric biop-
sies that did not contain an infectious or chemical factor
were evaluated. These three groups were compared in terms
of the presence of pancreatic metaplasia.

Results: Of the SG patients, 66 were female and 34 were
male. The mean age was determined as 3419.7. Body mass
index was 41.3%5.1. In the preoperative evaluation for this
group, blood glucose level was found to be higher in 24
patients. There were laboratory findings consistent with
hyperlipidemia in 32 patients. In the histological evaluation
of these materials, Helicobacter pylori gastritis was found in
7 patients, findings due to proton pump inhibitor (PPI) in
5 patients, intestinal metaplasia in 3 patients, reactive gast-
ropathy seconder to alkaline reflux in 4 patients and dyspla-
sia in 1 patient. The incidence of pancreatic metaplasia in
these materials was 5%. In one case, pancreatic acinar cells
showed neuroendocrine features. No infectious or chem-
ical gastritis was detected in these cases. The incidence of
pancreatic metaplasia in gastric biopsies containing any
gastritis was 3%. No metaplasia was detected in other group.

Conclusion: In this study, the frequency of PAM in SG
materials was higher than in endoscopic gastric biopsies
with signs of gastritis. Also there was no morphological
finding of any other accompanying irritation in SG materi-
als containing PAM. In addition, we detected an endocrine
PAM which is very rare.

Our results show that PAM can develop in SG patients with-
out conventional stress factors (chemical- alkaline reflux- or
infectious- H. pylori- or atrophy). One of our cases includ-
ed endocrine type PAM which is very rare. According to
our findings, we believe that metabolic stress may cause a
pancreatic metaplasia in the gastric mucosa even without
local gastric irritation causes.

SB-05

Hemodiyaliz Yeterlilik Gostergelerinin Ayak
Uzerindeki Etkileri ve Termal Kamera Sonuglari
Ile Karsilagtirilmasi

Banu Kurban', 0000-0003-4684-5255

Bur¢in Acuner?, 0000-0001-8728-279X

! Zonguldak Biilent Ecevit Universitesi, Saglik Bilimleri Enstitiisii,
Podoloji Boliimii, Zonguldak

? Zonguldak Biilent Ecevit Universitesi, Tip Fakiiltesi,
Plastik, Rekonstriiktif ve Estetik Cerrahi Bilim Dali, Zonguldak
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Amag: Bu galigma kronik bobrek hastaligi nedeniyle hemo-
diyaliz tedavisi alan hastalarin hemodiyaliz yeterliligi para-
metrelerinin ayak dolagim ve cilt tizerine etkilerinin termal
kamera bulgulari ile karsilastirilmas: amac ile planlandi.

Yontem: Caligmaya Zonguldak Biilent Ecevit Universitesi,
Zonguldak Atatiirk Devlet Hastanesi ve Zonguldak Eregli
Devlet Hastanesi hemodiyaliz servislerinde en az 3 aydir,
dort saat hemodiyaliz tedavisi goren periferik arter hasta-
111, malnutrisyon ve inflamasyonu olmayan, hemodiyaliz
yeterliligi olan 55 hasta (Grup I) ve hemodiyaliz yetersizligi
olan 33 hasta (Grup II) toplamda 88 kisi dahil edildi. Hemo-
diyaliz hastalarinin dosyalarindan demografik verileri, yas,
boy, kilo, viicut kitle indeksi, cinsiyet, diyalize girme siire-
si, kronik hastaliklari ile albumin, fosfor, hemoglobin gibi
laboratuvar bulgular: kayit edildi. URR(bir diyaliz seansin-
daki tire azalma oram) ile Kt/V (belli bir zamanda t{ireden
temizlenen plazma miktarinin, iire dagilim hacmine bolin-
mesi) hesaplandi. Hemodiyaliz islemi bittikten sonra en az
15 dakika beklenerek termal kamera ile hastalarin ayakla-
rinin plantar fotograflar1 yaklasik 60 cm mesafe korunup,
gin 1giginda standart olgiimler saglanarak cekildi (Sekil
1). Hemodiyaliz hastalarinin ayaklarindaki doért bolge-
de; Medialplantar arter, (MPA) lateralplantar arter (LPA),
medialkalkaneal arter (MCA) ve lateralkalkaneal arter
(LCA) anjiozomlarindaki sicakliklar akilli telefon termogra-
fik teknolojisi ile hesaplanarak ortalama sicakliklar bulundu
ve analiz edildi.

Bulgular: Periferik arter hastaligi olmayan hemodiyaliz
hastalarinda diyaliz yeterliliginde kullanilan klinik ve biyo-
kimyasal parametrelerden albumin, fosfor, hemoglobin,
kinetik gostergelerden URR ve Kt/V ileMPA, LPA, MCA,
LCA noktalarindaki anjiozom sicakliklari ile sag ve sol
ortalama sicakliklarinin karsilastirilmasindan elde edilen
sonuglar istatistiksel olarak anlamli bulunmadi (p>0.05).
Diabetes mellitus tanisi olan hasta grubunda da hem hasta-
lar arasinda hem de hastalarin her iki ayag arasinda anlaml
fark bulunmadi (p>0.05).

Sonuglar: Calismamizin sonucuperiferik arter hastalig
olmayan hemodiyaliz hastalarinda hemodiyaliz yeterlilik
gostergelerinin yeterli ya da yetersiz olmasinin dolagim ve cilt
tizerine etkisinin olmadigini gosterdi. Bu durum hastalarin
her iki ayag1 arasindaki fark degerlendirildiginde de degisme-
di. Bu galigma ile diyabetik ayak, ayak iilserasyonlari, perife-
rik arter hastaliklar1 ve sicaklik iligkisini degerlendirmek icin
yapilan farkl analiz tiirlerini tanimak miimkiin olmustur.
Bu durumun periferik arter hastalig1 olanlarda doku perfiiz-
yonu hakkinda yararl ek bilgiler saglayabilecegine inaniyo-
ruz. Calismamizda kullandigimiz akilli telefon ile sicakligin
goriintiilenmesi yontemi daha ileri caligmalara 151k tutacaktir.

Anahtar Sozciikler: Termal kamera, Hemodiyaliz yeterliligi,
Kronik bobrek hastaligi, Ayak dolasim, Cilt

Turk J Diab Obes 2022; 3: 296-332

_ VI. Zonguldak Endokrin Giinleri - III. Endokrinolojik Hastaliklara Multidisipliner Giincel Yaklasim Kongresi Bilimsel Program, Sozlii ve Poster Bildirileri

Olgomier Olgumiler
Sp1 27.7 UNIT_CE Sp1 37,0 UNIT_CE
Sp2 27.2 UNIT_CE Sp2 36,8 UNIT_CE

Sekil 1: Termal kamera ile hastalarin ayaklarinin

plantar fotograflar yaklasik 60 cm mesafe korunup, giin
isigindakistandart 6lgiimler: anjiozomlardaki sicakliklar akilli
telefon termografik teknolojisi ile hesaplanarak ortalama
sicakliklar bulundu.

Effects of Hemodialysis Qualification Indicators
on the Foot and Comparison with the Thermal
Camera Results

Aim: This study was planned to compare the effects of
hemodialysis adequacy parameters on foot circulation and
skin in patients receiving hemodialysis treatment for chron-
ic kidney disease with thermal camera findings.

Material and Methods: The study included 55 patients
(Group I) with hemodialysis adequacy, without peripher-
al arterial disease, malnutrition and inflammation, who
received hemodialysis treatment for at least 3 months for
4 hours in Zonguldak Biilent Ecevit University, Zonguldak
Atatiirk State Hospital and Zonguldak Eregli State Hospi-
tal hemodialysis services, and 33 patients with hemodialy-
sis insufficiency patient (Group II), 88 people in total were
included. Demographic data, age, height, weight, body mass
index, gender, duration of dialysis, chronic diseases and
laboratory findings such as albumin, phosphorus, hemoglo-
bin were recorded from the files of hemodialysis patients.
URR (rate of decrease in urea in a dialysis session) and Kt/V
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(the amount of plasma cleared from urea at a given time
divided by the volume of distribution of urea) were calculat-
ed. After the hemodialysis process was completed, plantar
photos of the feet of the patients were taken with a thermal
camera, keeping a distance of approximately 60 cm, and
standard measurements were taken in daylight, waiting for
at least 15 minutes (Figure 1). Average temperatures were
found and analyzed by calculating the temperatures in the
medial plantar artery, (MPA) lateral plantar artery (LPA),
medial calcaneal artery (MCA) and lateral calcaneal artery
(LCA) angiosomes in four regions of the feet of hemodial-
ysis patients using smartphone thermographic technology.

Results: The results obtained from the comparison of the
clinical and biochemical parameters albumin, phosphorus,
hemoglobin, the kinetic indicators URR and Kt/V, and the
angiosome temperatures at the MPA, LPA, MCA, LCA
points and the right and left mean temperatures in hemodi-
alysis patients without peripheral artery disease, are statis-
tically significant not found (p>0.05).There was no signif-
icant difference between the patients and both feet of the
patients in the patient group diagnosed with diabetes melli-
tus (p>0.05).

Conclusion: The result of our study showed that adequate
or insufficient hemodialysis adequacy indicators have no
effect on circulation and skin in hemodialysis patients with-
out peripheral artery disease. This situation did not change
when the difference between the two feet of the patients
was evaluated. With this study, it was possible to recog-
nize different types of analysis to evaluate the relationship
between diabetic foot, foot ulcerations, peripheral arterial
diseases and temperature. We believe that this may provide
useful additional information about tissue perfusion in
patients with peripheral artery disease.

The method of displaying the temperature with the smart-
phone we used in our study will shed light on further stud-
ies.

Keywords: Thermal imaging, Hemodialysis adequacy,
Chronicrenal disease, Foot circulation, Skin
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Figure 1: The plantar photos of the feet of the patients with a
thermal camera were kept at a distance of about 60 cm, standard
measurements in daylight: the temperatures in the angiosomes
were calculated with smart phone thermographic technology and
the average temperatures were found.
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Amag: Inflamasyonda nétrofil ve lenfositlerin yanisira
monositler de kilit rol oynamaktadir. Monositler ve lenfo-
sitler antitiimoral etkinlige sahiptir. ileri evre neoplazmlar-
da diisiik lenfosit ve monosit seviyeleri gozlenmistir, bunlar
kotti prognozla iliskilidir. Tiroid karsinomunda da distik
lenfosit/monosit oran1 (LMO) degerinin kot prognozla
iliskili olacag: distiniilmektedir. Preneoplastik tiimoérlerde
de malignite lehine yorumlanabilecek gostergelere ihtiyag
vardir. Caliymamizda 6nemi belirsiz atipi/6nemi belir-
siz folikiiler lezyon (OBA/OBFL) saptanip cerrahi yapi-
lan olgularda lenfosit/monosit oraninin benign ve malign
histopatolojili gruplarda karsilastirilmas: amaglandi.

Gere¢ ve Yontem: 1 Ocak 2015- 1 Ocak 2020 tarihleri
arasinda Zonguldak Biilent Ecevit Universitesi (ZBEU)
Saglik Uygulama ve Aragtirma Merkezi’ nde TIIAB 6rnegi
degerlendirmesinde OBA/OBFL saptanmig 592 hasta calis-
maya alindi. Olgularin LMO degerleri saptandi. Malign ve
benign histopatolojiye sahip olanlarda LMO degerleri karsi-
lagtirildi.

Bulgular: Calismada OBA/OBFL tanili 592 hastadan 475
(%80,2)’i kadin, 117 (%19,8)’si erkekti. Hastalarin 196
(%33,1)’sina cerrahi uygulanmis, 396 (%66,9)’sina takip
karar1 verilmisti. Cerrahi uygulanan grupta, takip edilen
hastalara goére NLO degerleri anlaml seviyede daha disiik
saptandi (p=0,013). Cerrahi sonrasi 132 (%67,3) hasta
benign histopatoloji ve 57 (%29,1) hasta malign histopato-
loji tanis1 aldi. Ayrica malignite potansiyeli belirsiz folikiiler
timor tanisi alan yedi (%3,6) olgu vardi. Maligniteli grupta,
benign gruba gore NLO degerleri istatistiksel olarak anlam-
i yiikseklikte saptandi (p=0,010). Malign histopatolojili
olgularin LMO ortalamalar1 benign histopatolojili olgularla
benzer bulundu (swrasiyla 1.32+/-0.17, 1.75+/-0,14, p=0,253)

Sonug: Caligmamizin sonuglar;, NLO’nun malign grupta,
benign gruptan daha yiiksek olmasi nedeniyle ayrim igin
daha degerli bulunmutur. Ancak LMO ortalamalar: acisin-
dan malign ve benign olgu gruplari benzer bulundu. OBA/
OBFL’lu olgularin LMO oranlari agisindan éneminin olma-
yacagi kanaatine varilmigtir.

Anahtar Kelimeler: Lenfosit/monosit orani, Onemi belirsiz
atipi/Onemi belirsiz folikiiler lezyon, Tiroid nodiilii, Tiroid
neoplazi
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The Clinical Significance of Thelymphocyte/
Monocyteratio (LMO) in Cases with Atype/
Foliculary Lesions Uncertain Cytology
(AUS/FLUS) of Thyroid Nodule Fine Needle
Aspiration with Malign Hystopathologi

Aim: In addition to neutrophils and lymphocytes, mono-
cytes also play a key role in inflammation. Monocytes
and lymphocytes have antitumoral activity. Low lympho-
cyte and monocyte levels have been observed in advanced
neoplasms, which are associated with a poor prognosis. It
is thought that a low lymphocyte/monocyte ratio (LMO)
value in thyroid carcinoma will be associated with a poor
prognosis. There is also a need for indicators that can be
interpreted in favor of malignancy in preneoplastic tumors.
In our study, it was aimed to compare the lymphocyte/
monocyte ratio between benign and malignant histopatho-
logical groups in patients who were found to have AUS/
FLUS and underwent surgery.

Materials and Methods: Between January 1, 2015 and Janu-
ary 1, 2020, 592 patients who were found to have APA/PFL
in the evaluation of FNAB sample at Zonguldak Biilent
Ecevit University (ZBEU) Health Application and Research
Center were included in the study. LMO values of the cases
were determined. LMO values were compared in patients
with malignant and benign histopathology.

Results: In the study, 475 (80.2%) of 592 patients diagnosed
with AUS/FLUS were female and 117 (19.8%) were male.
Surgery was performed in 196 (33.1%) patients, and follow-
up decision was made in 396 (66.9%) patients. NLR values
were found to be significantly lower in the surgical group
compared to the patients followed up (p=0.013). After
surgery, 132 (67.3%) patients were diagnosed with benign
histopathology and 57 (29.1%) patients with malignant
histopathology. In addition, there were seven (3.6%) cases
diagnosed with follicular tumors with uncertain malignant
potential. NLR values were found to be statistically signif-
icantly higher in the malignant group compared to the
benign group (p=0.010). The mean LMO of the cases with
malignant histopathology was found to be similar to the
cases with benign histopathology (1.32+/-0.17, 1.75+/-0.14,
p=0.253).

Conclusion: The results of our study were found to be more
valuable for differentiation because NLR was higher in the
malignant group than in the benign group. However, malig-
nant and benign case groups were found to be similar in
terms of LMO averages. It was concluded that the cases with
AUS/FLUS would not be important in terms of LMO rates.

Keywords: Lymphocyte/monocyteratio, Atypia of indeter-
minate/not significance follicular lesion, Thyroid nodule,
Thyroid neoplasia
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Giris: Tiroid Papiller Kanseri tiim tiroid malignitelerinin
%80 ini olusturur. Ozellikle cocuklarda ve genglerde lenf
nodu metastazlar1 siktir ve boyunda lenf bezi sisligi sika-
yeti ile kanser ortaya cikabilir. [TAB ile tiroid kanseri tanist
konulduktan sonra, tam bir boyun ultrasonu ile karsi lob ve
santral ya da lateral lenf nodu metastazlarinin degerlendiril-
mesi 6nerilmektedir. Operasyon esnasinda rezidii lenf nodu
birakilmasi rekiirrens faktorlerinden biridir. Calismamizin
amaci, tiroidpapiller ca nedeni ile hastanemizde ameliyat
edilen hastalarda cerrah tarafindan yapilan intraoperatif
ultrasonografi bakist ile rezidii lenf nodu tespitinin incelen-
mesidir.

Gere¢ ve Yontem: 2015-2022 tarihleri arasinda tiroidek-
tomi yapilmis hastalarda intraoperatif ultrasonografi ile
metastatik lenf nodu veya siiphesi olmasi tizerine selektif
boyun diseksiyonu yapilan hastalar tarandi. 22 hasta ¢alis-
maya dahil edilerek insizyon dncesi ve sonrasi ultrasonog-
rafi yapildi. Diseksiyon sonrast USG de siipheli metastatik
lenf nodu oldugu disiiniilen 4 hastada lenf nodu eksizyonu
yapildi.

Sonuglar: Hastalarin 4’inde metastaz siipheli lenf nodu
intraoperatif boyun ultrasonografisi ile tespit edildi. 4
hastada ultrasonografi ile bakilan metastaz siipheli lenf
nodlar1 <5mm ve klavikula inferiorunda gériintiilenmistir.
Patolojik inceleme sonucunda 4 hastada lenf nodu metasta-
z1 konfirme edildi.

Tartigma: Ameliyat esnasinda metastaz stipheli rezidii lenf
nodunun ¢ikarilmasi hastay: rekiirrensten koruyan 6nemli
bir faktordir. Ultrasonografi palpasyonla tespit edilemeyen
lenf nodlarinin tespiti i¢in olduk¢a avantaj saglamaktadir.

Ozellikle nonpalpabl<5mm lenf nodlarinin intraoperatif
tespiti ve buna bagli boyun diseksiyonu yapilan hastalarda
lokal rekiirrensi 6nlemede 6nemlidir.

Anahtar Sozciikler: Tiroid papiller kanseri, Boyun diseksi-
yonu, Intraoperatif boyun ultrasonografisi

Efficiency of Determine Residual Lymph Node
with Intraoperative Ultrasonography After Neck
Dissection Due to Thyroid Cancer

Introduction: Thyroid papillary cancer constitutes 80% of
all thyroid malignancies. Especially Lymph node metasta-
ses are common in children and young people and they are
accompanied by lymph node swelling in the neck. Full neck
ultrasonography evaluation of contralateral lobe and central
or lateral lymph node for metastases is recommended after
thyroid cancer diagnosis with FNAB. Leaving a resid-
ual lymph node at the operation is one of the recurrence
factors. The aim of our study is evaluate patients with resid-
ual lymph node, was detected at ultrasonography examina-
tion by surgeon intraoperativly, whom were operated in our
hospital due to thyroid papillary cancer.

Material and Method: The patients have made tiroidecto-
mia in between 2015-2022 were scanned who have made
selective neck dissection because of metastatic lymph node
or suspicion which seen at intraoperative ultrasonography.
Twenty two patients were suitable for study and pre-inci-
sion and post-incision ultrasonography was performed.
Lymph node excision was performed to 4 patients who have
suspisious metastatic lymph node after disection.

Results: Suspicious metastatic lymph node is detected with
intraoperative neck ultrasonography at four of all patients.
Suspicious metastatic lymph nodes which was examined
by ultrasonography in four patients was below 5 milime-
ter diameter and they visualized at inferior to the clavicle.
After pathological examination, metastasis was confirmed
for that four patients.

Discussion: Intraoperative suspicious metastatic lymph
node exision is important factor for preventing recurren
malignancies. Ultrasonography is give us a great advan-
tages for a chance to nonpalpable lymph nodes. Especially
for nonpalpable, below 5 milimeter diameters lymph nodes
which are examined and disected intraoperativly is signifi-
cant for preventing recurrence.

Keywords: Thyroid papillary cancers, Neck dissection,
Intraoperative neck ultrasonography
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Sonuglarimiz
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Giris: Gliniimiizde primer hiperparatiroidizmde minimal
invaziv cerrahinin bagarisi vakalarin yaklasik %80’inden
sorumlu olan paratiroid adenomlarinin ameliyat 6ncesinde
yerlesim yerinin dogru olarak tespitine baglidir. Bu amagla
boyun ultrasonografisi, paratiroid sintigrafisi, bilgisayarli
tomografi ve manyetik rezonans gortintiileme gibi yontem-
lere ek olarak paratiroid ince igne aspirasyon biyopsisi(iia-
bx) de secilmis hastalarda yapilabilmektedir. Calismamiz-
da bolimiimizde opere edilen primer hiperparatiroidizm
tanili hastalarda preoperatif yapilan paratiroid iiabx sonrasi
paratiroid implantasyonu gelismesi tartigilmistir.

Gereg ve Yontem: Ocak 2013-Eyliil 2022 tarihleri arasinda
intraoperatif intakt parathormon (PTH) bakilmadan preo-
peratif PTH washout sonucu rehberliginde minimal invaziv
paratiroidektomi uygulanmis hastalar retrospektif analiz ile
tarandi. Caligma kriterlerine uyan 87 hastanin 79’u kadin,
&'inin erkek oldugu goriildii. Hastalarin ortalama yas1 53
(range18-77) olarak bulundu. Hastalarin hepsine ayni preo-
peratif degerlendirme uygulanarak intraoperatif gercek
zamanli ultrasonografi rehberliginde hedeflenmis paratiro-
idektomi uygulandu.

Turk J Diab Obes 2022; 3: 296-332
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Sonuglar: Hastalardan sonografik, sintigrafik ya da
sono-sintigrafik goriintiilenerek lokalize edilen 87 vaka-
nin hepsinde preoperatif PTH washout i¢in iiabx yapil-
di. Tim iiabx degerleri, belirtilen lokalizasyonla uyumlu
olacak sekilde yiiksek geldi.75 vakada post operatif takip-
lerde PTH ve kalsiyum seviyeleri normal deger araligin-
da seyretti. 2 hastada sekonder cerrahi (bilateral adenom)
uygulandi. 1 hastada PTH seviyeleri normalize olmamasina
karsin kalsiyum seviyeleri normal aralikta seyretti. 2 hastada
post operatif PTH diismiis olup takip eden 3 ay i¢inde diger
sebeplere baglh yiikseldi. 7 hastada ise PTH seviyelerinde
diisme olmamuis olup bu hastalarda bahsedilen goriintiileme
yontemlerinde diskordans mevcuttu.

Tartisma: Primer hiperparatiroidizimde ilk cerrahi esna-
sinda basar1 adenomun dogru olarak lokalize edilerek ¢ika-
rilmas: ile mimkiin olup hastalarin komplikasyon riski
oldukga yiiksek olabilen ikincil cerrahilerden korunmasi
birincil amagtir. Intraoperatif PTH ¢alislamamasi, intrao-
peratif ¢oziimleri engellemekle birlikte postoperatif PTH ve
kalsiyum takibi tedavi planlanmasinda 6nemli yere sahiptir.
Serimizin 10 yilik sonuglari, goriintiileme yontemleri ile
desteklenen hastalara intraoperatif intakt PTH olanag1 yok
ise preoperatif iiabx ile paratiroid washout yapilmasinin
lokalizasyonun konfirmasyonunu saglayarak basarili cerra-
hi oranlarini arttirdigini gostermektedir. Ayrica tiim hasta-
larda islem yapilan loj ve traktta takipleri sirasinda herhangi
bir paratiroid patolojisi saptanmamustir. Hiperparatiroidiz-
mi devam eden 7 hastanin postoperatif PTH ya da kalsiyum
yliksekliginin sebebi olarak cerrahi dis1 patolojiler goze
carpmakta olup (endokrinolojik patolojiler, kemik pato-
lojileri, nefrolojik patolojiler vs.) hi¢birinin nedeni biyopsi
nedenli implantasyon degildir. Calismamizda hicbir hasta-
da PTH washout i¢in yapilan ince igne aspirasyon biyopsisi
sonrast 10 yillik takipte igne traktinda implantasyon goriil-
memis olup bu yontemi icin en 6nemli tartijma konusu
yaratan sorunun cevabina katk: saglandig: goriisiindeyiz.

Anahtar Sozciikler: Parathormone “washout”, Ince igne
aspirasyon biyopsisi, Implantasyon, Hiperparatirodizm,
Paratirodi adenomu

Parathormone Washout Does Not Cause
Parathyroid Implantation in Preoperative
Fine Needle Aspiration Biopsy For Successful
Minimally Invasive Surgery in Primary
Hyperparathyroidism: 10-Year Long-Term
Results

Introduction: Today, the success of minimally invasive
surgery in primary hyperparathyroidism depends on the
correct preoperative localization of parathyroid adenomas,
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which is responsible for approximately 80% of cases. For this
purpose, in addition to methods such as neck ultrasonogra-
phy, parathyroid scintigraphy, computed tomography and
magnetic resonance imaging, parathyroid fine needle aspi-
ration biopsy (fnab) can be performed in selected patients.
In our study, the development of parathyroid implantation
after preoperative parathyroid fnab in patients with primary
hyperparathyroidism who were operated in our department
was discussed.

Materials and Methods: Patients who underwent minimal-
ly invasive parathyroidectomy under the guidance of preop-
erative PTH washout result without checking intraopera-
tive intact parathormone (PTH) between January 2013 and
September 2022 were screened by retrospective analysis. Of
the 87 patients who met the study criteria, 79 were female
and 8 were male. The mean age of the patients was 53 (range
18-77). Targeted parathyroidectomy was performed under
the guidance of intraoperative real-time ultrasonography by
applying the same preoperative evaluation to all patients.

Results: Fnab was performed for preoperative PTH wash-
out in all 87 cases that were localized by sonographic, scinti-
graphic or sono-scintigraphic imaging. All fnab values came
up high, consistent with the specified localization. In 75
cases, PTH and calcium levels remained within the normal
range in post-operative follow-ups. Secondary surgery was
performed in 2 patients (bilateral adenoma). Although
PTH levels were not normalized in 1 patient, calcium levels
remained within the normal range. Postoperative PTH
decreased in 2 patients and increased due to other reasons
in the following 3 months. There was no decrease in PTH
levels in 7 patients, and there was discordance in the imag-
ing methods mentioned in these patients.

Discussion: In primary hyperparathyroidism, success
during the first surgery is possible by accurately localiz-
ing and removing the adenoma, and the primary goal is to
protect patients from secondary surgeries, which may have
a high risk of complications. Inability to check intraopera-
tive PTH prevents intraoperative solutions, but postopera-
tive PTH and calcium follow-up have an important place
in treatment planning. The 10-year results of our series
show that if there is no possibility of intraoperative intact
PTH in patients supported by imaging methods, preoper-
ative parathyroid washout with fnab increases the rate of
successful surgery by providing confirmation of localiza-
tion. In addition, no parathyroid pathology was detected
in all patients during the follow-up of the treated site and
tract. In 7 patients with ongoing hyperparathyroidism,
non-surgical pathologies (endocrinological pathologies,
bone pathologies, nephrological pathologies, etc.) stand out
as the cause of postoperative PTH or calcium elevation, and
none of them were due to biopsy-induced implantation. In
our study, no implantation in the needle tract was observed

in the 10-year follow-up after fine-needle aspiration biopsy
for PTH washout, and we think that this method contribut-
ed to the answer to the most controversial question.
Keywords: Parathormone washout, Fine Needle Aspiration
Biopsy, Implantation, Hyperparathyroidism, Parathyroid
adenomas
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Giris: Hipoparatiroidizm, total tiroidektomi sonrasi en
sik goriilen komplikasyonlardan biridir. Baz1 serilerdeto-
tal ve totale yakin tiroidektomi gegiren hastalarin yakla-
stk %30’'unda bu durum goriilebilmektedir.Tiroidektomi
sonrasi 6 aydan uzun siire goriilen kalici hipokalsemi ise
vakalarin yaklasgtk % 1-10'unda goriilmektedir. Dikkatli
eksplorasyon ve cerrahi tecriitbeye ragmen, tiroid bezinin
her iki lobuna miidahale edilen ameliyat sirasinda paratioid
bezleri viziiel olarak korunsa da fonksiyonel olarak koru-
namayabilir. Zira vaskiiler kaynagin ¢ok hassas olmasi ve
kiigiik diseksiyon manveralar1 sirasinda hasar gérmesi bu
sonucun en 6nemli nedeni olarak gosterilmektedir. Parati-
roid bezlerinin total tiroidektomi sonrasi fonksiyonel olarak
aktif olmasini saglayan vaskiiler kaynaga sahip oldugunu
gosterecek giivenilebilir non-invazif yontem bulunma-
maktadir. Giincel yontemler intraoperatif ve yakin zaman
araliklariyla kalsiyum ve parathormon degerlerini 6l¢me-
ye dayalidir. Paratiroid bezlerin viabilitesinin ¢iplak gozle
degerlendirilmesini tanisal kesinligi rolatif olup, vaskiiler
kaynagin yeterliliginin kanitlanarak tiroidektomi sonrasi
hipoparatirodizm gelisiminin dnlenmesi igin giincel olarak
intraoperatif indosyanin (ICG) anjiyografi ile paratiro-
id bezlerin kanlanmasmin degerlendirilmesi postoperatif
hipokalseminin onlenmesinde yararli bir yontem olarak
uygulanmaya baglanmigtir. Caligmamizin amact bolimii-
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mizde total tiroidektomi uygulanan hastalara rezeksiyon
sonrast yapilan anjiyografinin paratiroid bez viabilitesini
degerlendirmedeki etkinliginin incelenmesidir.

Gereg ve Yontem: Caligmaya ZBEU de 2019-2022 yillart
arasinda Genel Cerrahi Anabilim Dalr'nda total tiroidek-
tomi sonras1 ICG anjiyografi ile paratiroid viabilite deger-
lendirilmesi yapilan toplan 22 hasta hastalar dahil edildi.
Dislanma kriterleri olarak onceden bobrek yetmerzligine
bagli hipokalsemisi olan, kalsium ve vitamin D eksikligi
olan, kemik mineral dansite bozuklugu olan, daha 6nceden
tiroid ve paratiroid cerrahisi gecirmis olan hastalar olarak
belirlendi. Tiroidektomi sonrasinda 2 cc ICG IV olarak
uygulandi. Injeksiyon sonrasi SPY cihaziyla loj goriintiile-
rek makroskopik olarak goriinen paratiroid bezlerin vaskii-
lerizasyonu kontrol edildi. Gériintiilemede 20 saniye ile 60
saniye arasinda akimin gelistigi gorildi.

Sonug: Hastalarin 14’1 kadin 8’1 erkekti. Ortalama yas 45+/-
8 olarak bulundu. Total tiroidektomi uygulanan hastalarin
8inde papiller karsinom, 4’iinde papiller mikrokarsinom,
5'inde multinodiller guatr, 5inde ise Graves hastalig1
nedenli operasyon yapildi. Hastalarin 10’'unda her 4 bez,
5’inde 3 bez, 5’inde 2 bez, 2’sinde tek bez bezde akim oldugu
goriiliirken, postoperatif semptomatik hipokalsemi 2 bezde
florésan goriintiilenen 5 hastanin 3’tinde vetek bezde floro-
san goriilen 2 hastada gelisti. Bu hastalarin 3’tintin Graves
tanist mevcut iken, diger hastalarin biri papiller tiroid karsi-
nom nedeni ile operedilmis, digeri ise plonjan guatr nede-
ni ile opere edilmisti. Vaskiilarizasyonu olmayan ve viziiel
olarak viabilitesi olmayan bezler ICG anjiyografi ile akim
olmadiginin konfirme edilmesi durumunda mincing sonra-
st sternokleidomastoid kas icine reimplante edildi. Kalici
hipokalsemi goériilmedi.

Tartigma: ICG’nin rélatif olarak anaflaktik reaksiyon
oranini diisiik olmasi, literatiirde karaciger kanlanmasinin
degerlendirilmesi i¢in uzun yillardir kullanilmas1 nedenli
ile giivenli oldugu konusunda genis caligmalar bulunmasi,
basit, hizli ve tekrarlanabilir (yarilanma 6mrii 3-4 dk) sekil-
de uygulanabilmesi 6zellikleri cerrahlara paratiroid bezleri-
nin vaskiilarizasyonunu degerlendirme konusunda yardim-
c1 olmaktadir. Ancak, ICG’nin uygun pozolojisi, floresanin
tutulmasinin ¢iplak gozle degerlendirilmesinin miimkiin
olmamas, etraf dokularin da ICG tutmast gibi kisitlilikla-
r1 da mevcuttur. Calismamizin sonuglar total tiroidektomi
sonrast ICG angiografi ile paratiroid bezlerin viabilitesi-
nin konfirmasyonunun postoperatif hipoparatiroidizmin
onlenmesinde yararli bir yontem oldugunu destekler nite-

liktedir.

Anahtar sozciikler: indocyaningreen, ICG, Anjiografi,
Intraoperatif, Tiroidektomi, Hipoparatiroidizm
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The Efficacy of Intraoperative Indocyanine
Angiography on Preventing Postoperative
Hypoparathyroidism After Total Thyroidectomy

Introduction: Hypoparathyroidism is one of the most
common complications after total thyroidectomy. In some
series, this can be seen in approximately 30% of patients
who have undergone total or subtotal thyroidectomy.
Persistent hypocalcemia, which is observed for more than
6 months after thyroidectomy, is seen in approximately
1-10% of cases. Despite careful exploration and surgical
experience, the parathyroid glands may not be functionally
preserved even though they are visually preserved during
the operation in which both lobes of the thyroid gland are
intervened. The most important reason for this result is that
the vascular source is very sensitive and is damaged during
small dissection maneuvers. There is no reliable non-in-
vasive method to show that the parathyroid glands have a
vascular source that enables them to be functionally active
after total thyroidectomy. Current methods are based on
measuring calcium and parathormone values intraopera-
tively and at close intervals. Evaluation of the viability of the
parathyroid glands with the eye (without any enstruments),
its diagnostic accuracy is relative, and the evaluation of the
blood supply of the parathyroid glands with intraoperative
indocyanine (ICG) angiography has recently been used as
a useful method in the prevention of postoperative hypoc-
alcemia in order to prevent the development of hypopar-
athyroidism after thyroidectomy by proving the adequacy
of the vascular supply. The aim of our study is to examine
the effectiveness of post-resection angiography in evaluat-
ing parathyroid gland viability in patients who underwent
total thyroidectomy in our department.

Material and Method: A total of 22 patients who under-
went parathyroid viability assessment with ICG angiogra-
phy after total thyroidectomy in the Department of General
Surgery in ZBEU between 2019 and 2022 were included in
the study. Exclusion criteria were defined as patients with
previous hypocalcemia due to renal failure, calcium and
vitamin D deficiency, bone mineral density disorder, and
previous thyroid and parathyroid surgery. After thyroidec-
tomy, 2 cc ICG was administered I'V. After the injection, the
vascularization of the macroscopically visible parathyroid
glands was checked by visualizing the site with the fluores-
cence device. On imaging, it was seen that the flow devel-
oped between 20 seconds and 60 seconds.

Results: 14 of the patients were female and 8 were male. The
mean age was found to be 45+/-8 years. Of the patients who
underwent total thyroidectomy, 8 had papillary carcinoma,
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4 had papillary microcarcinoma, 5 had multinodular goiter,
and 5 had Graves’ disease. While flow was observed in all 4
glands in 10 of the patients, 3 glands in 5, 2 glands in 5, and
one gland in 2 of the patients, postoperative symptomatic
hypocalcemia developed in 3 of 5 patients with fluorescence
in 2 glands and in 2 patients with fluorescence in one gland..
While 3 of these patients had Graves’ diagnosis, one of the
other patients was operated for papillary thyroid carcinoma
and the other was operated for plunging goiter. The glands
with no vascularization and no visual viability were reim-
planted into the sternocleidomastoid muscle after mincing,
after ICG angiography confirmed that there was no flow.
Permanent hypocalcemia was not observed.

Discussion: ICG’s relatively low rate of anaphylactic reac-
tion, the fact that it has been used for many years in the
literature for the evaluation of liver blood supply, and there
are extensive studies on its safety, and its simple, rapid and
reproducible (half-life 3-4 minutes) application features
help surgeons to evaluate the vascularization of the parathy-
roid glands. it helps. However, ICG has limitations such as
the appropriate posology, the inability to evaluate the reten-
tion of fluorescence with the naked eye, and ICG retention
of the surrounding tissues. The results of our study support
that confirming the viability of the parathyroid glands with
ICG angiography after total thyroidectomy is a useful meth-
od in the prevention of postoperative hypoparathyroidism.

Keywords: Indocyanin green, ICG, Angiography, Intraop-
erative, Thyroidectomy, Parathyroidism
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Gaucher Tip 1 Hastali1 ve Tip 2 Diyabet Olan
Obeziteli Bir Kadin Hastada Liraglutid Kullanimi
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Amag: Bildigimiz kadariyla Gaucher tanisi olan hastalarda
liraglutid kullanim ile ilgili bir yaymn bulunmamaktadir.
Gaucher tip 1 hastalig1 bulunan obeziteli hastamizda lirag-
lutid kullanimu ile ilgili olgumuzu sunacagiz.

Olgu sunumu: 40 yaginda kadin hasta, 20 yildir Gaucher tip
1 hastaligi, 10 aydir tip 2 diyabet, 1 aydir primer hiperpara-
tiroidi tanilar, 1 yil 6nce karaciger nodiilleri sebebiyle hepa-
tektomi ve 4 yasinda splenektomi 6ykiisii olan hasta obezite
sikayeti ile bagvurdu. Hastaimigluseraz60 1u/kg 15 giinde
bir, metformin 1000 mg 2*1/giin, duloksetin60 mg 1*1/giin
ilaglarin1 kullantyor. Fizik bakisinda hastanin viicut kitle
indeksi (VKI) 31.1 kg/m?, ates 36.5 C°, nabiz 77/dk, solu-
num sayis1 12/dk, kan basinci 125/74 mmHg 6l¢iildii. Genel
durum iyi bilinci agikti. Sistem muayenelerinde anormal
bulgu saptanmadi. Laboratuar parametrelerin deparathor-
mon 70.6pg/mL, dizeltilmis kalsiyum 11.3 mg/dLaclik kan
sekeri 113 mg/dL, HbAlc % 6.7 ¢ikti. Evde kan gekeri taki-
bi 105-120 mg/dL arasinda seyretmis. Hastanin Abdomen
ultrasonografisinde, karacigerin kranio-kaudal uzunlugu
160 mm ile parankim ekosu grade 2 hepatosteatoz ile uyum-
lu olarak artmus, safra kesesi liimeni ve duvar yapis1 normal,
koledok ve intrahepatik safra yollar1 normaldi. Hastada
GLP-1 reseptor anolog i¢in kontrendikasyon saptanmadi.
Hastada baglanmasi planlanan liraglutid ile hastanin kullan-
dig1ilaglar arasinda bir etkilesim olmadig arastirildi. Hasta-
ya obezite sebebiyle liraglutid3 mg/giin 6nerildi. Doz 0.6
mg/giin ile baglayarak yavas yavas arttirildi. Hasta liraglutid
1 ay kullandiktan sonra tekrar bagvurdu. Viicut agirligi 3.2

kg azald1.VKI 31.1 kg/m? den 29.7 kg/m” ye geriledi. Hasta-
da liraglutid ile herhangi bir yan etki olugsmadi.

Sonug: Literatiirde Gaucher tanili hastada liraglutid kulla-
nimu ile ilgili herhangi bir yayma rastlanmadi.Bu agidan
bizim olgumuz ilk olma 6zelligi tasimaktadir.Gaucher tani-
11 hastamizda liraglutid kullanimi ile herhangi bir yan etki
saptamadik ve hastada %4.3 kilo kayb1 saglandi.Gaucher
tanili hastalarda liraglutid kullaniminin giivenligi ve yan
etkileri agisindan ¢ok sayida hastanin alindig1 genis ¢alis-
malara ihtiya¢ vardir.

Anahtar Kelimeler: Liraglutid, Gaucher Tip-1, Tip 2 Diya-
bet, Obezite

Liraglutide Use in an Obesity Female Patient with
Gaucher Type 1 Disease and Type 2 Diabetes

Aim: As far as we know, there is no publication on theuse of
liraglutide in patients with a diagnosis of Gaucher. We will
present our case about the use of liraglutide in our obesity
patient with Gaucher type 1 disease.

Case Reports: A 40-year-old female patient with Gauche-
rtype 1 disease for 20 years, type 2 diabetes for 10 months,
primary hyperparathyroidism for 1 month, hepatecto-
my for liver nodules 1 year ago, and splenectomy 4 years
old, presented with obesity complaints. The patient uses
imiglucerase 60 Iu/kg every 15 days, metformin 1000 mg
2*1/day, duloxetine 60 mg 1*1/day. In physical care, the
patient’s body mass index (BMI) was 31.1 kg/m?, temper-
ature was 36.5 °C, heart rate was 77/min, respiratory rate
was 12/min, blood pressure was 125/74 mmHg. His gener-
al condition was good, he was conscious. There were no
abnormal findings in the system examinations. Laboratory
parameters showed parathorm one 70.6 pg/mL, correct-
ed calcium 11.3 mg/dL fasting blood sugar 113 mg/dL,
HbA1c 6.7%.Blood sugar monitoring at home was between
105-120 mg/dL. In the abdominal ultrasonography of the
patient, the cranio-caudal length of the liver was 160 mm
and the parenchymaecho increased in line with grade 2
hepatosteatosis, the gall bladder lumen and wall structure
were normal, and the common bile duct and intrahepatic
bile ducts were normal. There was no contraindication for
the GLP-1 receptor analog in the patient. It was investigated
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that there was no interaction between liraglutide, which was
plan ned to be started in the patient, and the drugs used by
the patient. The patient was recommended liraglutide 3 mg/
day due to obesity. The dose was gradually increased start-
ing at 0.6 mg/day.The patient applied again after using lira-
glutide for 1 month. Body weight decreased by 3.2 kg. BMI
decreased from 31.1 kg/m” to 29.7 kg/m>. The patient did
not experience any side effects with liraglutide.

Conclusion: There was no publication in the literature
regarding the use of liraglutide in a patient with Gaucher
diagnosis. In this respect, our case is the first. We did not
detect any side effects with the use of liraglutide in our
patient with a diagnosis of Gaucher, and a weight loss of
4.3% was achieved in the patient. There is a need for large
studies involving a large number of patients in terms of the
safety and side effects of using liraglutide in patients with a
diagnosis of Gaucher.

Keywords: Liraglutide, Gaucher Type-1, Type 2 Diabetes,
Obesity
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Giris: Tirotoksikoz, dolagimda tiroid hormon diizeylerinin
yiikselmesi ile karakterize goklu sistem tutulumu ile giden
klinik bir sendromdur. Tirotoksik hastalarda hastanin
otiroid hale gelebilmesi i¢in; tiroid hormon sentezini, sali-
nimin: ve periferik etkilerini bloke eden tedavilerin uygu-
lanmasi amaglanir. Tedavide antitiroid ilaglar, potasyum
iyodiir, beta blokerler ve kortikosteroidler genellikle 6tiro-
id durumu saglamakta yeterlidir. Fakat anti-tiroid ila¢larin
yan etkileri nedeniyle kullanilamadig1 veya kullanilmalarina
ragmen klinik kontroliin saglanamadig1 hastalarda, 6tiroid
hormon statiisiinii korumak icin bagka tedavilere ihtiyac
vardir.

Olgu: 26 yasinda kadin hasta 2 senedir devam eden ¢abuk
yorulma ve carpint1 sikayeti ile bagvurdu. Ozgegmisinde
2 yil 6nce Graves tanisi alan hastanin metimazol ve prop-
ranolol kullanimi mevcuttu. Fiziki muayenesinde ates 36
C nabiz 78 atim/dk kan basinci 120/70 mmHg o6lgiilen
hastanin nemli cilt goriiniimii ve ekzoftalmusu mevcuttu.
Hastanin laboratuvar 6l¢timlerinde TSH <0.01 (0.27-4.20)
mIU/L, st4: 6.3 (0.93-1.70) ng/dL, st3: 19.25 (2.0-4.4) pg/dL,
16kosit 4.3 (3,6-10,2) 1000/mm3, nétrofil 1.3 (1,7-7,6) 1000/
mm3 saptandi ve laboratuvar bulgular1 metimazol yan etki-
si olarak degerlendirildi. Yapilan tiroid sonografisindetiroid
bez boyutlar1 belirgin artmis olup bez parankiminde hetero-
jenite mevcuttu ve bez kanlanmasi belirgin artmisti. Tiro-
idde nodiil izlenmedi. Ultrasonografik olarak da Graves
hastalig1 disiiniildi. PTU 3x100 mg/giin baslanan hastada
lokopeninin sebat etmesi tlizerine hastaya metilprednisolon
2x16 mg/giin es zamanl kolestiramin verilmesi planlandi
ancak kolestiramine ulagilamadi. Steroid tedavisine hizli
yanit alinamayacagi icin boyun sag tarafindan juguler kate-
ter takilarak plazmaferez uygulandu. Ilk plazmaferez uygula-
masindan sonra dl¢iilen st4 7.7 ng/dL st3 20.09 pg/dL olarak
saptandi. ik plazmaferez sonrast tiroid testlerinde belirgin
degisiklik izlenmeyen hastaya bir giin arayla tekrar plaz-
maferez uygulandi. Sorunsuz uygulanan 2 terapétik plaz-
maferez sonrasi st4 6.6 ng/dL ve st3 14.8 pg/dL saptandi.
Genel cerrahi boliimiince tiroidektomi planlanan hastaya
Wolff-Chaikoft etkisinden faydalanmak amagli potasyum
iyodiir 3x10 damla/giin po verildi. 5 giin siireyle potasyum
iyodiir verilen hastanin st4: 2.7 ng/dL st3: 5.3 pg/dL olarak
olciildii ve ertesi giin hastaya total tiroidektomi uyguland.
Patolojiye gonderilen preperatta Graves hastaligi ile uyumlu
degisiklikler izlendi. Postoperatif donemde hipotiroidi geli-
sen ve levotiroksin 50 mcg/giin baslanan hastanin ayaktan
takibine devam edilmektedir.

Sonug: Terapotik plazmaferez, ciddi tirotoksik hastalar
cerrahiye hazirlama asamasinda diger tedavi secenekleri
kontrendike oldugunda alternatif bir yontemdir. Pahali ve
invaziv bir islem olmasina ragmen gerekli hallerde dene-
yimli merkezlerde giivenli bir sekilde uygulanabilmektedir.
Anahtar Kelimeler: Graves hastaligi, Plazmaferez, Tirotok-
sikoz

Application of Preoperative Consequential
Corticosteroid, Therapeutic Plasma Exchange
and Potassium Iodide in Patient with Graves’
Disease; Case Report

Introduction: Thyrotoxicosis is a clinical syndrome char-
acterized by elevated circulating thyroid hormone levels,
with multiple systemin volvement. In order for the patient
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to become euthyroid in thyrotoxic patients; It is aimed to
apply treatments that block the synthesis, secretion and
peripheral effects of thyroid hormone. In the treatment, anti
thyroid drugs, potassium iodide, beta blockers and corticos-
teroids are usually sufficient to maintain the euthyroid state.
However, in patients in whom anti-thyroid drugs can not be
used due to their side effects or clinical control can not be
achieved despite their use, other treatments are needed to
maintaineu thyroid hormone status.

Case: A 26-year-old female patient presented with com-
plaints of fatigue and palpitation that had been going on for
2 years. The patient, who was diagnosed with Graves’dis-
ease 2 years ago, was using methimazole and propranolol.
In her physical examination, the patient had a temperature
36°C, heart rate 78 beats/min, blood pressure 120/70 mmHg
and had moist skin and exophthalmos. In laboratory meas-
urements of the patient, TSH <0.01 (0.27-4.20) mIU/L, st4:
6.3 (0.93-1.70) ng/dL, st3: 19.25 (2.0-4.4) pg/dL, leukocyte
4.3 (3.6-10.2) 1000/mm3, neutrophil 1.3 (1.7-7.6) 1000/
mm3, and laboratory findings were evaluated as methima-
zole side effects. In the thyroid sonography, the size of
the thyroid gland increased significantly, there was het-
erogeneity in the gland parenchyma, and the gland blood
supply increased significantly. No nodule was observed in
the thyroid. Graves’ disease was also considered ultrasono-
graphically. Since leukopenia persisted in the patient who
was started PTU 3x100 mg/day, it was planned to admin-
ister methylprednisolone 2x16 mg/day concurrently with
cholestyramine, but cholestyramine could not be acquired.
Since a rapid response to steroid treatment could not be
obtained, plasmapheresis was performed by inserting a jug-
ular catheter on the right side of the neck. The st4 measured
after the first plasmapheresis application was 7.7 ng/dL, the
st3 was 20.09 pg/dL. After the first plasmapheresis, no sig-
nificant change was observed in the thyroid tests. Plasma
pheresis was applied again one day apart. After two une-
ventful therapeutic plasmapheresis, st4 was 6.6 ng/dL and
st3 was 14.8 pg/dL. In order to benefit from Wolff-Chai-
koff effect, potassium iodide 3x10 drops/day powas given
to the patient who was scheduled forthy roidectomy by the
general surgery department. Potassium iodide was given for
5 days. The patient’s st4: 2.7 ng/dL and st3: 5.3 pg/dL was
measured and the patient under went total thyroidectomy
the next day. Changes consistent with Graves’ disease were
observed in th epreparation sent to pathology. The patient,
who developed hypothyroidism in the postoperative period
and was started on levothyroxine 50 mcg/day, is being fol-
lowed up on an out patient basis.

Conclusion: Therapeutic plasmapheresis is an alterna-
tive method to prepare severe thyrotoxic patients for
surgery when other treatment options are contraindicated.
Although it is an expensive and invasive procedure, it can be
safely applied in experienced centers when necessary.

Keywords: Graves’ disease, Plasmapheresis, Thyrotoxicosis
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Amag: Tip 2 diabetes mellitus (T2DM) klinik ve genetik
olarak heterojen bir hastaliktir. T2DM’nin spektrumu, zayif
ve agirlikli olarak insiilin eksikligi olan bireylerden daha
obez ve insiiline direncli olanlara kadar uzanir.

Burada geng yasta ortaya ¢ikan geng yasta ortaya ¢ikan ve
HNF1A geninde 127L Heterozigot ve S487N Heterozigot
polimorfizmli bir tip 2 diabetes mellitus olguyu sunmakta-

y1Z.
Olgu Sunumu: Ondokuz yaginda erkek hasta, dokuz yasin-
da bogaz enfeksiyonu gecirdigi esnada hastane bagvuru-
sunda tesadiifi olarak idrarda keton ve aglik kan sekeri 160
-159-163 mg/dl diizeylerinde bulunmus. Beslenmeye dikkat
ettigini iafade eden ve ila¢ kullanmayan hasta kan seke-
ri kontrolii agisindan diyabet poliklinigine bagvurdu. Aile
hikayesinde anneannesinde diyabet vardi. Fiziki muayene-
sinde boyu 182 cm, agirlig1 60,8 kg ve viicut kitle indeksi
(VKI) 18.4 kg/m2 (normal) idi. Diger sistemlerin muayene-
lerinde 6zellik yoktu.

Cocuklukta ortaya cikan ve sadece beslenmeye dikkat
ederek takip edilen diabetes mellitus ayirici tanist igin ileri
tetkikleri yapildi. Tani aninda hastanin HbAlc % 5.4, serum
C peptiddiizeyi 0.86 ng/ mL (0,51-2,72 ng/mL), aglik instilin
8.49 mIU/mL (normal) ve adacik hiicre antikorlar1 negatif
saptandi (Tablo 1). Oncelikle geng yasta ortaya ¢ikan erigkin
tip diabetes mellitus ayiric1 tanisi igin genetik analiz yapildi.
GCK-MODY ve HNF1A-MODY genleri DNA dizi anali-
zi sonucunda HNF1A geninde 127L Heterozigot ve S487N
Heterozigot polimorfizmleri tespit edildi. Klinik bulgular ve
gen analizi sonucunda hasta tip 2 diabetes mellitus tanisiyla
beslenme egitimi sonrasi ile takibe alindi.

Tartisma: Erken yaglarda saptanan diabetes mellitusun
ayiricl tanisinda MODY ve diger nedenler diistiniilmelidir.
Hastamizda saptanan HNF1A geninde 127L* direkt MODY
ile iligkili bir genomik degisiklik olmayip, insiilin resis-
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tansina yol agan bir polimorfizm oldugu bildirilmektedir.
S487N** polimorfizmi ise daha ¢ok ge¢ baslangichi otozo-
mal dominant diyabetle (LOADDM) iliskilidir. Bu poli-
morfizmlerin saptandig bireyler T2DM gelisimi agisindan
takip edilmelidir.

Anabhtar sozciikler: Diabetes mellitus, Genetik, Geng yas

Tablo 1: Laboratuvar parametleri

Laboratuvar parametleri Tanianinda  Normal degerler

Aclik kan sekeri 160 mg/dL (70-115 mg/dL)
HbALIC % 5.4 (% 4.0- % 6.0)

C peptit 0.86 ng/mL (0.9-7.1 ng/ mL)
Aglik Insiilin 8.49 mIU/mL (2.6-24.9 mIU/mL)
Anti-GAD antikor Negatif

Adacik hiicr.e antikoru Negatif

(Isletcell antikoru-ICA)

Anti instlin antikor % 8.2 %4 - %10

A Case of Type 2 Diabetes Mellitus Occured at
A Young Age and with 127L Heterozygote and
S$487N Heterozygote Polymorphism in The
HNF1A Gene

Aim: Type 2 diabetes mellitus (T2DM) is a clinically and
genetically heterogeneous disease. The spectrum of T2DM
ranges from lean and predominantly insulin deficient indi-
viduals to those who are more obese and insulin resistant.

Here, we present a case of type 2 diabetes mellitus present-
ing at a young age with 127L Heterozygous and S487N
Heterozygous polymorphisms in the HNF1A gene.

Case Report: A nineteen-year-old male patient had a throat
infection at theage of nine. Incidentally, ketones were foun-
din the urine and fasting blood glucose levels were found to
be 160 -159-163 mg/dl. He stated that he paid attention to
nutrition and did not use any medication, applied to diabe-
tes polyclinic for blood sugar control. According to his fami-
ly history, his grand mother has diabetes. His height is 182
cm, his weight is 60.8 kg, and his body mass index (BMI) is
18.4 kg/m2 (normal). Other systems physical examination
was unremarkable. Further examinations were performed
for the differential diagnosis of diabetes mellitus, which
appeared in childhood and was followed by paying atten-
tion only to nutrition. At the time of diagnosis, the patient’s
HbAlc was 5.4%, serum C peptide level was 0.86 ng/mL
(0.51-2.72 ng/mL), fasting insulin 8.49 mIU/mL (normal)
and isletcell antibodies were negative (Table 1). First of all,
genetic analysis was performed for the differential diag-
nosis of Maturity-Onset Diabetes of Young (MODY). As

a result of DNA sequence analysis of GCK-MODY and
HNF1A-MODY genes, 127L Heterozygous and S487N
Heterozygous polymorphisms were detected in the HNF1A
gene. As a result of clinical findings and gene analysis, the
patient was followed up with the diagnosis of type 2 diabetes
mellitus after nutrition education.

Conclusion: MODY and other causes should be considered
in the differential diagnosis of diabetes mellitus detected at
an early age. It has been reported that there is no genom-
ic change directly related to MODY in the HNF1A gene
detected in our patient, but a polymorphism that causes
insulin resistance. The S487N** polymorphism is mostly
associated with late-onset autosomal dominant diabetes
(LOADDM).

Individuals with these polymorphisms should be followed
up for the development of T2DM.

Keywords: Diabetes mellitus, Genetics, Young age

Table 1: Laboratory parameters

Laboratory At the Normal values
parameters Diagnosis

Fasting blood glucose 160 mg/dL (70-115 mg/dL)
HbAIC 5.4% (4.0%-6.0%)

C peptide 0.86 ng/mL (0.9-7.1 ng/ mL)
Fasting insuline 8.49 mIU/mL (2.6-24.9 mIU/mL)
Anti-GAD anibody Negative

Islet cell antibody (ICA) Negative

Anti insulin antibody 8.2% 4%-10%
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Giris: Hipofiz adenomlar: intrakranial tiimorlerin %10-
15’ini olusturur. En stk 30-50° li yaslarda goriiliir ve cogu
(%70) hormonal olarak aktiftir. Hipofiz adenomlar1 genel-
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likle benign karakterde yavas biiyiiyen tiimorlerdir. Cok az1
optik kiazmaya, kavernoz siniise, sfenoid siniise ve diger
komsu bolgelere invazyon yapar. Hipofiz adenomlarinin
agresiflesme ve niiks olasilig1 konusunda net bilgiler yoktur.
Bazi ¢aligmalarda prognozun hastanin yasi, cinsiyeti, timor
boyutu, timor tipi, bazal hormon seviyeleri, kavernoz siniis
invazyonu ve immiinohistokimyasal boyanma 6zelliklerine
bagl oldugu gosterilmistir. Burada agresif hipofiz kitlesi
olan bir olgu sunulmaktadir.

Olgu Sunumu: Olgumuz 67 yasinda kadin hasta, bulant1
kusma nedeniyle bagvurmus. Yapilan goriintiilemelerinde
karacigerde kitlesel lezyon goriilmesi {izerine gastroente-
roloji poliklinigine yonlendirilmisti. Hastanin 6zgegmi-
sinde karaciger sirozu, diyabetes mellitiis, hipertansiyon
ve serebrovaskiiler hastalik Oykiisi mevcuttu. Hastanin
bagvurdugunda yeni gelisen sol goz kapagini kaldiramama
sikayeti mevcuttu. Fiziki muayenesinde santral fasial para-
lizi ve pupillerde anizokori mevcuttu. Laboratuvar tetkikle-
rinde santral hipotiroidi ve synakten (Aderenokortikotro-
pik hormon uyari) testinde yetersiz yanit goriildi. Hipofiz
MR goriintiilemesinde sella kavitesini doldurup, suprasellar
sisterne ve posteriorda prepontin sisterne uzanan, optik
kiazmaya temasi bulunan, her iki kavernoz siniis infiltras-
yonu bulunan, kaverndz internal karotis arteri ¢epecev-
re saran, 35x30x20 mm boyutlu, kistik alanlar barindiran,
heterojen kontrastlanan kitle gortldii (Sekil 1). PET -CT
goriiltillemesinde, hipofiz glandindaki lezyonda fizyolojik
aktiviteden ayirt edilebilen patolojik FDG tutulumu goriil-
medi. Her iki akcigerde biiyiigii 10 mm ¢apinda hafif hiper-
metabolizma gosteren metastatik oldugu dustiniilen nodi-
ler lezyonlar ile karaciger sag lob lateral-superiorda segment
8 diizeyinden baslayan ve inferiora dogru uzanan igerisinde
hipometabolik-nekrotik alanlar bulunan en genis yerinde
63x 47 mm boyutunda 6lgiilen heterojen karakterde yogun
hipermetabolizma gosteren diizensiz sinirli hipodens kitle-
sel lezyon izlendi. Genel cerrahi, gastroenteroloji, beyin cer-
rahisi, endokrinoloji ve metabolizma uzmanlarinin katildig:
konseyde hastanin dncelikli olarak karacigerdeki lezyonun-
dan biyopsi alinmasi ve biyopsi sonucunda hastanin surve-
yine gore beyin cerrahisi tarafindan hipofizdeki lezyonuna
yonelik operasyon planlanmasi karar1 alindi. Hipofizdeki
kitleye yonelik 10 giinliik radyoterapi tedavisi baslandi.
Sonrasinda hasta karaciger biyopsisi yapilmak tizere gastro-
enteroloji boliimiine devredildi.

Sonug: Hipofiz kitlelerinde adenom ve adenokarsinom ayri-
mini yapmak her zaman kolay bir siire¢ olmayabilir. Pato-
loji bu ayrimi yapmada yardimecr olacaktir. Burada hipofiz
kitlesi saptadigimiz bir olgunun tani ve tedaviye giden siire-
ci aktardik. Hastamizin daha 6nceden diyabetes mellitus ve
hipertansiyon tanilar1 oldugundan evdeki takiplerinde kan
sekerinde ve tansiyon arteyeldeki gerilemelerin gozden kag-
mas1 taniy1 zorlastirmaktaydi.
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Anahtar Kelimeler: Hipofiz kitlesi, Pitozis, sellar lezyonlar,
Malignite

<A oS

Sekil 1: Hastanin hipofiz MRG; Sella kavitesini doldurup,
suprasellar sisterne ve posteriorda prepontin sisterne uzanan,
optik kiazmaya temast bulunan, her iki kaverndz siniis
infiltrasyonu bulunan, kavernéz internal karotis arteri ¢epegevre
saran, 35x30x20 mm boyutlu, kistik alanlar barindiran, heterojen
kontrastlanan kitle

Approach to The Patient with An Aggressive
Pituitary Mass

Introduction: Pituitary adenomas constitute 10-15% of
intracranial tumors. It is most common in the 30s and 50s,
and most (70%) are hormonally active. Pituitary adenomas
are generally benign, slow-growing tumors. Few invade the
optic chiasm, cavernous sinus, sphenoid sinus, and other
adjacent areas. There is no clear information about the pos-
sibility of aggressiveness and recurrence of pituitary adeno-
mas. In some studies, it has been shown that the prognosis
depends on the patient’s age, gender, tumor size, tumor
type, basal hormone levels, cavernous sinus invasion, and
immunohistochemical staining. Here, a case with an aggres-
sive pituitary mass is presented.

Case Report: Our case was a 67-year-old female patient
who applied with nausea and vomiting. He was referred to
the gastroenterology outpatient clinic after a mass lesion
was observed in the liver in his imaging. The patient had
a history of liver cirrhosis, diabetes mellitus, hypertension
and cerebrovascular disease. When the patient applied,
there was a complaint of inability to lift the newly developed
left eyelid. His physical examination revealed central facial
paralysis and pupillary anisocoria. In laboratory tests, insuf-
ficient response was observed in central hypothyroidism
and Cosyntropin (Aderenocorticotropic hormone stimu-
lation) test. In pituitary MRI, a heterogeneous contrasting
mass of 35x30x20 mm, containing cystic areas, surrounding
the cavernous internal carotid artery, with both cavernous
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sinus infiltrates, filling the sellar cavity, extending to the
suprasellar cistern and posteriorly to the prepontine cistern,
contacting the optic chiasma was seen (Figure 1). . In PET-
CT imaging, pathological FDG uptake, which can be dis-
tinguished from physiological activity, was not observed in
the lesion in the pituitary gland. There are nodular lesions
in both lungs, the largest of which is 10 mm in diameter,
which is thought to be metastatic, and there are hypomet-
abolic-necrotic areas in the liver right lobe lateral-superior,
starting from segment eight and extending to the inferior,
with hypometabolic-necrotic areas measuring 63x 47 mm
in the widest part, showing intense hypermetabolism in het-
erogeneous character. Limited hypodense mass lesion was
observed. In the council attended by general surgery, gas-
troenterology, neurosurgery, endocrinology and metabo-
lism specialists, it was decided to take biopsy primarily from
the liver lesion of the patient and to plan an operation for
the pituitary lesion by the neurosurgeon according to the
patient’s survey as a result of the biopsy. A 10-day radio-
therapy treatment was started for the pituitary mass. After-
wards, the patient was transferred to the gastroenterology
department for liver biopsy.

Conclusion: It may not always be an easy process to dis-
tinguish between adenoma and adenocarcinoma in pitui-
tary masses. Pathology will assist in making this distinction.
Here, we reported the diagnosis and treatment process of a
case with a pituitary mass. Since our patient had previous-
ly been diagnosed with diabetes mellitus and hypertension,
the regressions in blood sugar and blood pressure arterial
were overlooked during home follow-ups, making the diag-
nosis difficult.

Keywords: Pituitary mass, Ptosis, Sellar lesions, Malignancy

Figure 1: Pituitary MRI of the case; a heterogeneous contrasting
mass of 35x30x20 mm, containing cystic areas, surrounding the
cavernous internal carotid artery, with both cavernous sinus
infiltrates, filling the sellar cavity, extending to the suprasellar
cistern and posteriorly to the prepontine cistern, contacting the
optic chiasma was seen
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Giris: Akromegali, cogunlukla hipofizdeki fonksiyonel
biiyiime hormonu (BH) salgilayan adenom nedeniyle yil-
lar i¢inde ortaya ¢ikan klinik ve laboratuvar bulgulariyla
ge¢ taninmaktadir. Akromegali, hipertansiyon, diabetes
mellitus (DM) veya diger komorbiditelerle komplike hale
gelmektedir. Akromegali hastalarinin  kardiyovaskiiler,
serebrovaskiiler ve solunum yolu hastaliklar1 nedeniyle
yasam beklentisi azalmaktadir.

Burada geng yasta diabetes mellitus tanisi alarak kontrolsiiz
ve yogun insilin tedavisi alirken kas iskelet sistemindeki
degisikliklerle fark edilen bir akromegali olgusunu sunmak-
tayiz.

Olgu Sunumu: Otuz yedi-yas erkek hasta, sik idrara ¢ik-
ma, agiz kurulugu, halsizlik, yorgunluk, bulanik gérme ve
ekstremitelerde uyusukluk nedeniyle Endokrinoloji polik-
linigine basvurdu. Yaklasik 12 yildir kontrolsiiz ve yogun
insiilin tedavisi ile tip 1 diabetes mellitus tanisi diisiiniile-
rek tedavi aldigini ifade etmekteydi. Tedavide insiilin lispro
3x30 {nite ve insiilin glarjin 1x35 @ subkutan kullanmak-
taydi. Aile hikayesinde babada diabetes mellitus vardi. Fizik
muayenesinde, boyu 164 cm, agirlig1 68 kg, VKI 25.4kg/m?,
kan basinci 120/80 mmHg, nabiz dakika sayis1 80/ritmik,
solunum dakika sayis1 18/dk idi. Ellerde ve ¢enede biiytiklik
dikkati ¢ekmekteydi. Diger sistem muayenelerinde ozellik
saptanmad.

Kontrolsiiz diabetes mellitus ve akral uglarda biiyiime
nedeniyle ileri tetkik edildi. Laboratuvarinda Somatome-
din C (IGF-1, yas ve cinsiyete gore st sinirin yaklagik {i¢
kat1) yiiksek, yiiksek kan sekeri oldugunda biiyiime hormo-
nu diizeyi baskilanmamisti (Tablo 1). Hipofizin magnetik
rezonansla gortintillemesinde makroadenomla uyumlu lez-
yon saptandi (Sekil 1). Akromegali tedavisi i¢in preoperatif
somatostatin analogu baglanarak hipofizer adenomektomi
planlandi.
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Sonug: Bilyiime hormonu iireten hipofiz adenomlu hasta-
larda ytiksek IGF-1 ve BH seviyeleri ile DM yakindan iligki-
lidir. Klinisyenler, DM ve komplikasyonlari i¢in tibbi bakim
saglarken akromegaliyi daima goz oniinde bulundurmali-
dir.

Tablo 1: Olguya ait tan1 aninda ve tedavi sirasindaki biyokimyasal
ve hormonal laboratuvar sonuglar:

Biyokimyasal ve Hormonal Normal TaniAni1 Haziran
Laboratuvar Sonuglari Degerleri Mart 2022 2022
Aglik Kan sekeri (mg/dL) 70 -110

HbAlc (%) 52-59

tGFR (mL/dk/st) >90

C-peptid (ng/mL) 1,1-44 0,99

Anti GAD (IU/mL) <17 7,76

Isletcell antikor (U/mL) <28 5,69
Somatomedin-C (ng/ mL) 109-284 654 502
Bazal BH (ng/ mL) <3 110
Glukoz>200mg/dl iken BH 40

FSH (mIU/ mL) 1,5-12,4 5,56 5,70
LH (mIU/ mL) 1,7-8,6 4,15 6,03
Total Testosteron 2,5-8,4 2,50
Prolaktin 4,6-21,4 11,3 12,4
Kortizol (ug/dl) 6,2-19,4 8,92
Serbest T4 (ng/dl) 0,93-1,70 1,3 1,62
TSH (ulU/ml) 0,27-4,20 0,57 0,91
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Sekil 1: Olguya ait MRG; Adenohipofizde sella sol yarisinm
doldurup tabanini deprese eden, sol kavernéz siniis invazyonu
yapan, sol ICA kaverndz segmentini ¢epegevre saran, 20x15x20
mm (TR x KK x AP) boyutlu, beze gore az kontrastlanan lobiile
kontiirli solid lezyon
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Let’s Not Forget Acromegaly When Treating
Diabetes Mellitus; Case Report

Introduction: Acromegaly is diagnosed late and mostly due
to the pituitary functional growth hormone (GH)-secreting
adenoma with clinical and laboratory findings over the years.
In additon, acromegaly is complicated by hypertension,
diabetes mellitus (DM) or other comorbidities. Life
expectancy of patients with acromegaly decreases due to
cardiovascular, cerebrovascular and respiratory diseases.

Here, wepresent a case of acromegaly diagnosed with
diabetes mellitus while receiving uncontrolled and intensive
insiilin therapy at a young age and noticed by changes in the
musculoskeletal system

Case Report: A 37-year-old male patient was admitted
to the Endocrinology out patient clinic with frequent
urination, dry mouth, weakness, fatigue, blurred vision and
numbness in the extremities. He stated that he had been
receiving treatment with uncontrolled and intensive insulin
therapy for 12 years considering the diagnosis of type 1
diabetes mellitus. In the treatment, insulin lispro 3x30 units
and insulin glargine 1x35 has been used subcutaneously. In
the family history, his father had diabetes mellitus. In his
physical examination, his height was 164 cm, weight 68 kg,
BMI 25.4 kg/m2, blood pressures 120/80 mmHg, pulse rate
80/rhythmic, and respiratory rate 18/min. The size of the
hands and chin was remarkable. No findings were found in
other system examinations.

He was further investigated for uncontrolled diabetes
mellitus and the enlargements of the acral. In laboratory,
serum Somatomedin C level (IGF-1, approximately three
times the upper limit for age and sex) was high, and the
growth hormone levels were not suppressed during high
levels of blood glucose (Table 1). Magnetic resonance
imaging of the pituitary revealed a lesion consistent with a
macroadenoma (Figure 1). For thetreatment of acromegaly,
preoperative somatostatin analogue was started and
pituitary adenomectomy was planned.

Conclusion: In patients with growth hormone producing
pituitary adenoma, high serum IGF-1 and GH levels and
DM are closely related. Clinicians should always consider
acromegaly when providing medical care for DM and its
complications.
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Table 1: Biochemical and hormonal results of the case at the time
of diagnosis and during treatment

Biochemical and hormonal Normal — t,h € tim.e June

results Value Tl 2022
March 2022

Blood sugar (mg/dL) 70-110

Hemoglobin Alc (%) 5.2-5.9

tGFR (mL/dk/st) >90

C-peptide (ng/mL) 1.1-4.4 0.99

Anti GAD (IU/mL) <17 7.76

Isletcell antibody (U/mL) <28 5.69

Somatomedine-C (ng/ mL) 109-284 654 502

Basal BH (ng/ mL) <3 110

Growth hormone when 40

Glucose >200mg/dl

FSH (mIU/ mL) 1.5-12.4 5.56 5.70

LH (mIU/ mL) 1.7-8.6 4.15 6.03

Total Testosterone 2.5-8.4 2.50

Prolactin 4.6-214 11.3 12.4

Cortisol (ug/dl) 6.2-19.4 8.92

Free T4 (ng/dl) 0.93-1.70 1.3 1.62

TSH (uIU/ml) 0.27-4.20 0.57 0.91

Figure 1: MRI of the case; In the adenohypophysis, it fills the left
half of the sella and depresses its base, invades the left cavernous
sinus, surrounds the left ICA cavernous segment, measures
20x15x20 mm (TR x KK x AP), has a lobulated contour with less
contrast compared to the gland.
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Giris: Hipogonadotropik hipogonadizm GnRH veya gona-
dotropin yetmezligine bagl ortaya ¢ikmaktadir. Sekonder
hipogonadotropik hipogonadizm primer olgulardan daha
siktir ve serebral pitiiiter tiimorler, pitiiiter apopleksi, kafa
travmasi, opioidler, steroidler gibi bazi ilaglarin uzun siireli
kullanimi, radyasyon maruziyeti veya sistemik hastaliklar-
dan dolay1 ortaya ¢ikar.

Olgu Sunumu: Otuzbes yaginda iki cocuk babasi erkek has-
ta cinsel isteksizlik, politiri ve polidipsi sikayetleri ile hasta-
nemize bagvurdu. Yaklagik alt1 aydir sikayetleri varmig. Bu
nedenle yapilan arastirmada prolaktin yiiksek testosteron
disiik saptanmig. Hipofiz MRI ¢ekilmis ve hipotalamusta
yaklagik 12x6x10mm boyutunda yogun kontrastlanma ala-
n1 gorildi (Sekil 1 A). Normal olarak yorumlanmis. Ka-
bergolin baslanmis. Prolaktin seviyeleri normal seviyeye
gerilemis. Fakat hasta fayda gormemis. Koriogonadotrofin
alfa baglanmus, fayda gormiis ve sikayetleri gerilemis. Bir
aydir ilact kulanmiyor. Erektil disfonksiyon ve libido kaybi
mevcut. Glinde 7-8 litre su i¢iyormus. Gece dort defa idra-
ra ¢iktigini ifade etti. Hipofiz goriintillemenin normalken
edinsel hipogonadotropik hipogonadizmi olmasi bizde
stiphe uyandird: ve hastadan tekrar MR istendi. Hasta gra-
niilmatéz hastalik olarak degerlendirildi (Sekil 1B). Hastaya
desmopressin 60+120 mcg tb peroral ve testosteron ampiil
1x1 im/ 21 giin bagland1. Takipte sistemik sarkoidoz tanisi
ile prednol baglanan hastanin alt1 ay sonraki kontroliinde si-
kayetleri diizeldi. Hastanin takiplerinde androjen kesilerek
FSH, LH ve testosteron degerlendirilmesi planland.

Sonug: Hipogonadotropik hipogonadizmi olan hastalarin
hipofiz patolojileri ilk diistinmesi gereken hastaliklarken
hipofiz goriintillemeleri olagan hastalarda hipotalamusun
degerlendirilmesi gozden kagirilmamalidir. Hastamizda
oldugu gibi sarkoidoz ve benzeri sistemik graniilomatoz
hastaliklar tani ve tedavi ile klinik diizelme saglanabilir.
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Sekil 1: A) Ilk bagvurudaki hipofizer manyetik rezonans
goruntisti; Adenohipofiz ve hipofizer infundibulumun kalinlik
ve kontrastlanmasi normal, hipotalamusta yaklagik 12x6x10mm
boyutunda yogun kontrastlanma alani goriilmektedir. B)
Tedavinin altinci ayinda MRG; Hipotalamusta 10x5x8 mm
boyutunda belirgin kontrastlanan T2 hipointens lezyon onceki
MRG ye gore stabil izlenmektedir.

An Uncommon Cause of Hypogonadotropic
Hypogonadism: Sarcoidosis

Introduction: Hypogonadotropic hypogonadism appears
GnRH or gonadotropin deficiency. Secondary hypogonad-
otropic hypogonadism is more common than primary cases
and It occurs due to cerebral pituitary tumors, pituitary ap-
oplexy, head injury, opioids, radiation exposure, systemic
diseases, or long-term use of certain drugs such as steroids.

Case Presentation: Our case is a 35-year-old male patient.
He has two children. He is presented our hospital with
complaints of sexual reluctance, polyuria and polydipsia. He
had complaints for about six months. Therefore researched
from another hospital and prolactin high testosterone
low detected. An MRI of the pituitary was taken and In
the hypothalamus, an area of intense enhancement of
approximately 12x6x10mm is observed. Cabergoline was
given. Prolactin levels regressed to normal, but the patient
did not benefit. Choriogonadotropin alfa medication was
started by his doctor. He benefited from the drug and his
complaints regressed. He hasn’t taken the medicine for a
month. Erectile dysfunction and loss of libido are present.
He was drinking 7-8 liters of water a day. urinating four
times a night. The patient was evaluated as granulmatous
disease. The patient was started on minirin 60+120 mcg and
testosteron ampul once every 21 days. He was diagnosed with
sarcoidosis and prednol was started. It was shown that the
patient’s complaints disappeared after six months. During
the follow-up of the patient, sustanon was discontinued and
FSH, LH and total testosterone evaluation was planned.
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Conclusion: While pituitary pathologies are the first
diseases to be considered in patients with hypogonadotropic
hypogonadism, the evaluation of the hypothalamus in
patients with normal pituitary imaging should not be
overlooked. As in our patient, clinical improvement can be
achieved with the diagnosis and treatment of sarcoidosis
and similar systemic granulomatous diseases.

Figure 1: A) The pituitary magnetic resonance image in the first
application; Acquired hypogonadotropic hypogonadism when
pituitary imaging was normal aroused suspicion in us. Thickness
and enhancement of the adenohypophysis and pituitary infun-
dibulum is normal. In the hypothalamus, an area of intense en-
hancement of approximately 12x6x10mm is observed. B) After six
months of therapy, Control MRI; A 10x5x8 mm T2 hypointense
lesion in the hypothalamus with marked enhancement is observed
as stable compared to previous MRI.
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mortal seyreden bir durumdur. Akromegali, kemik ve
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nedeniyle mortalite orani iki kat artar. Bu yazida, anafilaksi
gibi ciddi bir durumla acile bagvuran bir akromegali olgusu
sunulmusgtur.

Olgu Sunumu: Seksendort yasinda kadin hasta, halsizlik,
yirliyememe, ayaklarinda cansizlik sikayetleri ile acil servi-
se basvurdu. Fizik muayenesinde ates: 36.4 C, nabiz: 90/
dk, tansiyon arteriyel: 130/82 mmHg spo2: 90 idi. Bilinci
konfiize, solunum seslerinde patolojik ek ses yoktu. Batin
rahat olup, norolojik muayenesinde belirgin patoloji yoktu.
Laboratuvar sonuglarinda; lokosit: 13,07 x10A9/L (nétrofil
%7,07) kreatinin:1,49 mg/dL iire:81 mg/dL karaciger fonk-
siyon testleri normal idi. C-reaktif protein 202mg/L, tam
idrar tahlilinde anormallik yoktu. Beyin BT: frontal hipe-
rosteosiz disinda aktif patoloji yok. Toraks BT: Bilateral
akciger parankiminde infiltrasyon yok. Hastanin acil servis-
te yapilan tetkikler sonucunda akut patoloji saptanmamasi
ve akut faz reaktan ytiksekligi nedeniyle ampirik amoksisi-
lin klavulanat bid 2x1 (her tablet 875 mg amoksisilin ve 125
mg klavulanik asit igerir) baglanmis ve eve taburcu edilmis.
Evde antibiyotiginin ilk dozunu aldiktan 3-4 saat sonra esi
dilinin sistigini farketmis. Dili agiz disinda sis ve 6demli
idi.Viicudunda kaginti ve kabarti yoktu. Bilinen diabetes
mellitus, hipertansiyon, koroner arter hastalig1 ve akrome-
gali tanilar1 olan hastaya acil serviste hemen ilk miidahalesi
adrenalin + 200 mg prednol tedavisi yapildi. Zor entiibas-
yon, trakeostomi riskleri nedeniyle ti¢iincii basamak yogun
bakim iinitesinde takibe alindi. Hastanin takibinde dilin-
deki sislik azaldi. Solunum sikintist diizeldi. Optik cihazla
larinks, trakea dogal olarak degerlendirildi. Takiplerinde
aktif sikayeti olmayan, vitalleri stabil olan hasta prednol
dozu azaltilarak kesildi ve taburcu edildi.

Sonug: Anafilaksi ile bagvuran hastalarda hizlica havayolu,
solunum ve dolagim sistemi degerlendirilmeli. Hasta moni-
torize edilmeli, tan1 konulduktan sonra ivedilikle intra-
muskuler adrenalin yapilmalidir. Orofaringeal ve laringeal
6demin hizli gelisme potansiyeli nedeni ile ileri hava yolu
degerlendirilmesi erken ve hizli yapilmalidir. Akromegalide
makroglossi komplikasyonu anaflaktik olaylarda hastanin
yasamini tehdit edebilir.

Anahtar Kelimeler: Anafilaksi, Akromegali, Makroglossi,
Anjioddem ilag reaksiyonu

Sekil 1: Anaflaksili makglossi A) Tedavi 6ncesi, B) Tedavi sonrasi

Penicillin Anaphylaxis and Severe Tongue
Angioedema in A Case with Acromegaly:

Introduction: Anaphylaxis is defined as a severe, systemic
hypersensitivity reaction characterized by rapid onset, death,
airway, respiratory, cadiovascular problems, and usually
(but not always) skin and mucous membrane changes. It is
a rare disease characterized by bone and soft tissue growths,
with an annual incidence of three per million. Mortality rate
increases twofold in cases of acromegaly due to cardiovas-
cular, respiratory diseases and malignancy. In this article, a
case of acromegaly admitted to the emergency department
with a serious condition such as anaphylaxis is presented.

Case Report: An eighty-four-year-old female patient
presented to the emergency department with complaints
of weakness, inability to walk . On physical examination,
fever: 36.4 C, pulse: 90/min, arterial blood pressure: 130/82
mmHg spo2: 90. Confused, there was no pathological addi-
tional sound in breath sounds. The abdomen was relaxed
and there was no obvious pathology in the neurological
examination. In laboratory results, Wbc: 13.07 x10/9/L (neu
7.07%) creatinine: 1.49 mg/dL urea: 81 mg/dL liver func-
tion tests were normal. C-reactive protein: 202mg/L, there
was no abnormality in the complete urinalysis. Brain CT:
No active pathology except frontal hyperosteosis. Thorax
CT: No infiltration in bilateral lung parenchyma. Empirical
clavulanate bid 2x1 (each tablet contains 875 mg of amoxi-
cillin and 125 mg of clavulanic acid) was started and she was
discharged home because of the absence of acute pathology
as a result of the examinations performed in the emergency
room and the high acute phase reactants. 3-4 hours after
taking the first dose of her antibiotic at home, her husband
noticed that her tongue was swollen. Her tongue was swol-
len and edematous except for the mouth. There was no
itching or swelling on her body. The patient with known
diagnoses of diabetes mellitus, hypertension, coronary
artery disease and acromegaly was immediately treated with
adrenaline + 200 mg prednol as the first intervention in the
emergency room. She was followed up in the tertiary inten-
sive care unit because of the risks of difficult intubation and
tracheostomy. In the follow-up of the patient, the swelling
in his tongue decreased. Respiratory problem disappeared.
The larynx and trachea were evaluated naturally with an
optical device. The patient, who had no active complaints
in the follow-ups and whose vitals were stable, was discon-
tinued by reducing the dose of prednol and was discharged.
Airway, respiratory and circulatory systems must be eval-
uated rapidly in patients presenting with anaphylaxis. The
patient must be monitored and intramuscular adrenaline
must be administered immediately after diagnosis.
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Conclusion: Due to the potential for rapid development of
oropharyngeal and laryngeal edema, advanced airway eval-
uation must be performed early and quickly. Macroglossia
complication in acromegaly may threaten the life of the
patient in anaphylactic events.

Keywords: Anaphylaxis, Acromegaly, Macroglossia, An-
gioedema, Drug reaction

Figure 1: Macroglossia with anaphlaxis A) Before treatment,
B) After therapy
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