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Editoérlerden
Degerli yazar ve okurlarimiz,

Anadolu Klinigi Tip Bilimleri Dergisi 2023 yili itibari ile ikinci yayin hayatinda sekizinci
yilina adim atmistir. Ozveriyle yayimcilik hayatina devam eden Anadolu Klinigi Tip Bilim-
leri Dergisi’nin siz degerli okurlarina birka¢ mesaji bulunmaktadir.

Anadolu Klinigi Tip Bilimleri Dergisi; temel tip bilimleri, klinik bilimler ve diger saghk
alanlarindan gelen orijinal arastirmalar, davetli yazilar, derleme, olgu sunumlari, teknik
raporlar, editdre mektup turlerinde hazirlanmis bilimsel yazilari yayimlamaktadir. Gon-
derilen bilimsel yazilarin atif almalarini kolaylastirmasi, uluslararasi saygin indekslerde
yerini almasl ve daha genis okuyucu kitlesine ulasmasi amaciyla bilimsel yazi dilinin in-
gilizce olmasi kabul acisindan dnemsenmektedir. Orijinal arastirma makalelerinde gere¢
ve yontemler bolimuinde etik kurul merkezi, onay/karar numarasi ve tarihinin acik bir
sekilde belirtilmesi gerekmektedir. Ayrica olgu sunumu ve serilerinde Bilgilendirilmis
Gonullu Olur Formu’nun imzali olarak alindigi acik bir sekilde belirtilmelidir. Gonderi-
len tum bilimsel yazilar icin intihal raporu istenmektedir ve benzerlik indeksinin %20 ve
Gzerinde olmasi durumunda degerlendirme sirecine girmeden yazara iade edilmekte-
dir. Bilimsel yazilarda 6zellikle dikkat edilmesi gereken noktalar; basliklar, yazar ad ve
soyadlari, yazar siralamasi, iliskili kurum bilgileri, yazisma yazari bilgileri (adi, soyadi, ad-
res, mail adresi), ORCID (Open Researcher and Contributor ID) bilgileri, Oz ve Abstract
vapllandirmasi, anahtar sozctkler, ¢ikar catismasi ve finansman bildirimidir. Anadolu
Klinigi Tip Bilimleri Dergisinin kaynak yazim stili “Vancouver stilidir”. Endnote programi
kullanildiginda Vancouver stilinden farkli olarak dergi adlarini uzun yazmaktadir. Vanco-
uver stilinde dergi adlari kisaltilarak verilmektedir. ingilizce anahtar sézctkler “Medical
Subject Headings (MESH)"e, Turkce anahtar s6zcUkler Turkiye Bilim Terimleri (TBT)' ne
uygun olarak alfabetik sira ile verilmelidir. Bu noktalar makale degerlendirme strecini
hizlandirmasi, daha 6zgun yazilar yayimlanmasi, atif almayi kolaylastirmasi ve dolayisi
ile uluslararasi saygin indekslerde yerini almasi ve daha genis okuyucu Kitlesine ulasmasi
acisindan cok énemlidir.

Anadolu Klinigi Tip Bilimleri Dergisi'nde uygulanan yayin politikasl, makalelerin tarafsiz
ve saygin bir sekilde gelisimine katki sunmaktadir. Bu dogrultuda uygulanan ¢ok kat-
manli degerlendirme sUrecleri, yazarlarin ¢alismalarinin kalitesine dogrudan yansimak-
tadir. Bu noktada bilimsel yazinin ilk gonderildigi asamadan yayimlanmasina kadar ge-
cen strecte buttn paydaslarin (yazarlar, okuyucular ve arastirmacilar, yayinci, hakemler
ve editorler) etik ilke ve standartlara uymasi onem tasimaktadir.

Dergimizi daha genis okuyucu kitlesine ulastirmak amaciyla uluslararasi indekslere bas-
vuru sUrecleri devam etmektedir. Anadolu Klinidi Tip Bilimleri Dergisimin bilimsel dergi-
lerin en bUyUk uluslararasi veri tabanlarindan The Index Copernicus International World
of Journals ve EBSCO tarafindan indekslenmeye basladiginin hakli gurunu ve mutlulu-
gunu sizlerle paylasmak isteriz. Basta siz degerli yazarlarimiz ve okuyucularimiz olmak
Uzere, tm yogunluklarina ragmen ¢zveri ile emek vermeye devam eden hakemlerimize,
editorlerimize ve teknik ekibimize verdikleri destek icin tesekkir ederiz.

Anadolu Klinigi Tip Bilimleri Dergisi olarak 2023 yilinin ilk sayisinda siz degerli okurlari-
miza 13 arastirma makalesi sunmanin mutlulugunu yasamaktayiz.

Katki ve desteklerinizin artarak devam etmesini temenni eder, yeni yilin insanliga saglik,
mutluluk ve huzur getirmesini dileriz.

Dog¢. Dr. Sedat Akbas
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Ayak Bilek-Brakial indeksi‘nin glisemik
diizey, diyabet komplikasyonlari ve oksidatif
stres indeksi ile iliskisi

The relationship of Ankle-Brachial Index with
glycemic level, diabetes complications and oxidative
stress index

ihsan Boyac!'

0z
Amac: Ayak Bilek-Brakial indeksi (ABI), periferik arter hastaligini taramak ve kardiyovaskiiler prognozu ! Istanbul Medipol Universitesi,
degerlendirmek icin kullanilan bir yontemdir. Bu calismanin amac, tip 2 diyabet (T2D) hastalarinda ABI'nin Tip Fakiltesi, I¢ Hastaliklari

Anabilim Dali, Genel Dahiliye

glisemik duzey, biyokimyasal parametreler, mikro-makrovaskuler komplikasyonlar ve oksidatif stres indek- Bilim Dall

si (OSI) ile olan iliskisini incelemek ve iskemi icin risk olusturabilecek faktorleri belirlemektir.

Yontemler: Kesitsel retrospektif olarak tasarlanan calismaya 153 kisi dahil edildi. Katilimcilar, saglikli kont-
rol, prediyabet ve manifest T2D olarak glisemik diizeylerine gére ayrildi. Ayrica ABI'ye gére de gruplandi-
rilan katilimcilarin, ABI ve karotis arter incelemeleri, radyolog tarafindan doppler ultrasonografi ile yapildi.
Diyabetik noéropati ve retinopati teshis muayeneleri nérolog ve oftalmolog tarafindan gerceklestirildi. Ant-
ropoemetrik dlctimler, OSI ve biokimyasal paramatreler tim gruplar icin calisildi.

Bulgular: Gruplar arasinda ABI diizeylerine gére yas ve diyabet siiresi acisindan anlamii fark vardi (p<0.05,
p<0.001). ABI iskemi dlizeyi ile glisemik dizey arasinda énemli 6lctide farklilik bulundu. ABI gruplari ara-
sinda, aclik kan glukozu, tokluk kan glukozu, insulin direnci, kreatinin ve albtminuri seviyeleri anlamli se-
kilde farkliydi. Benzer sekilde ABI iskemik grubu ile makrovaskiiler komplikasyonlar arasinda da anlamli
fark gozlendi (p<0.001). Makrovaskuler komplikasyon gruplari ile ABI, OSI ve hemoglobin Alc (HbAlc)
arasinda anlamli fark saptandi (p<0.001). Karotis doppler incelemesine gére 6 gruba ayriimis kohort ile
OSi arasinda anlamli bir fark bulundu (p<0.05). Diger yandan, mikrovaskiler komplikasyon gruplari ile
HbAIlc ve OSI arasinda dikkate deger bir degisiklik vardi (p<0.001, p<0.05). iskemi icin risk olusturabilecek
faktorler diyabet suresi, aclik instlin duzeyi, tokluk kan glukozu ve instlin direnci olarak belirlendi. Modelin
genel dogrulugu %68.6 olarak hesaplandi.

Sonug: T2D'de periferik arter hastaligi taramasi icin belirli bir yasi beklemek yerine diyabetin stresi dikkate
alinabilir ve tarama buna gore 6ne cekilebilir. Diyabet suresi, aclk instlin dtzeyi, tokluk kan glukozu ve
insulin direnci iskemi icin risk faktorleri olarak gosterilebilir.

Anahtar Soézciikler: Bilek-Brakial indeksi; diyabetes mellitus; diyabetik anjiyopati; oksidatif stres

Abstract

Aim: The ankle-brachial index (ABI) is a method to screen peripheral arterial disease and evaluate car-

diovascular prognosis. The aim of this study was to examine the relationship of ABI with glycemic level,

biochemical parameters, micro-macrovascular complications, and oxidative stress index (OSI) in patients

with type 2 diabetes (T2D) and to determine the factors that may pose a risk for ischemia.

Methods: This cross-sectional retrospective study was designed with 153 participants who were divided

as healthy control, prediabetes, and manifest T2D according to glycemic levels. Examination of ABI and

carotid artery, and diabetic neuropathy and retinopathy as well as anthropometric measurements, OSl,

and biochemical parameters were performed.

Results: There was a significant difference between the groups in terms of age and duration of diabe-

tes according to ABI levels. ABI ischemia levels and glycemic levels were also significantly different. ABI

groups were meaningfully different from levels of fasting glucose, postprandial glucose, insulin resistance,

creatinine, and albuminuria. Likewise, a significant difference was observed between the ABI ischemic Gelis/Received :17.04.2022
group and macrovascular complications. There was a significant difference between macrovascular com- Kabul/Accepted: 30.09.2022
plication groups and ABI, OSI, and hemoglobin Alc (HbAlc). Carotid doppler examination showed a sig- DOI: 10.21673/anadoluklin.1104754
nificant difference between the OSI and the cohort divided into 6 groups. On the other hand, there was a
noteworthy alteration in HoAlc and OSI of the microvascular complication groups. Factors that may pose
arisk for ischemia were determined as duration of diabetes, fasting insulin level, postprandial glucose, and
insulin resistance. The overall accuracy of the model was calculated as 68.6%.

Conclusion: For peripheral artery disease screening in T2D, the duration of diabetes can be taken into
account rather than waiting for a certain age, and the screening can be brought forward accordingly.
Duration of diabetes, fasting insulin level, postprandial glucose, and insulin resistance can be suggested
as risk factors for ischemia. ORCID

Keywords: Ankle-brachial index; diabetes mellitus; diabetic angiopathies; oxidative stress ihsan Boyacl: 0000-0001-7369-0426
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GIRIS

Tip 2 diabetes mellitus (T2D), insiilin sekresyonunda
azalma veya insiilin etkisindeki bir kusurdan kaynak-
lanabilecegi gibi her ikisinin bozuklugundan da olu-
sabilir. Diyabette olusan hiperglisemi yagami tehdit
eden ¢ok sayida komplikasyonla sonuglanir (1). T2D
retinopati, nefropati ve noropati gibi mikrovaskii-
ler komplikasyonlar, iskemik kalp hastaligi, serebro
vaskiiler hastalik (SVH) ve periferik vaskiiler hasta-
lik gibi makrovaskiiler komplikasyonlara yol agarak
kalic1 organ hasar1 ve islev bozuklugu yapabilir. T2D
prevalansi hizli kentlesme, sanayilesme, fast food-ra-
fine beslenme ve hareketsiz yasam tarzinin artmasi
ile kiiresel boyutta bir pandemi haline gelmistir. 2021
yili Uluslararas1 Diyabet Federasyonu (IDF) verilerine
gore, 20-79 yaslarindaki yaklasik 537 milyon insanin
su an diyabet oldugu ve bu saymnin 2045 yilinda 784
milyona ¢ikacagi 6ngoriilmektedir (2).

T2D'de hiperglisemi, dislipidemi, kronik inflamas-
yon ve hastalik gelisimine eslik eden diger metabolik
degisiklikler, aterojenik siirecin hemen her adiminda
aterosklerozun patogenezinde siki bir sekilde yer alir
(3). Ateroskeroz sonucu olusan kardiyovaskiiler has-
talik (KVH), diyabetin hayat1 tehdit eden en 6liimciil
komplikasyonudur. Diyabetiklerde diyabetik olmayan
bireylere gore iki ila dort kat daha yiiksek mortalite ile
iligkilendirilmistir (4).

Diyabetin hem artan reaktif oksijen tiirlerinin
(ROT) tretimi hem de antioksidan sistemlerin azalmig
aktivitesi ile iliskili oldugu bilinmektedir. Ateroskle-
rozda olusan ROT firetimi, endotelyal disfonksiyonu-
nu ve inflamasyon faktérlerinin ekspresyonunu tegvik
eder. Endotel bagiml dilatasyon islevinin disfonksiyo-
nu, ROT tarafindan indiiklenen azot monoksit treti-
minin azalmasi, endotelin olusumunun ve salinimi-
nin artmast ile oksidatif stres dogrudan iliskilidir. Bu
faktorlerin tiimi yine ROT iiretimini indiikleyerek bir
kisir dongtiye yol agar. Bu sekilde diyabet, ateroskleroz
ve oksidatif stres sarmal1 baglamis olur (5,6).

T2D, aterosklerozun neden oldugu majér bir ar-
ter hastalig1 olan periferik arter hastaligi (PAH) i¢in
yiiksek riskli bir popiilasyondur. Ayak bilek-brakial
indeksinin (ABI) ateroskleroz iin iyi bir belirte¢ oldu-
gu ve ABI < 0.9’un PAH tanisinda yararl oldugu bildi-
rilmektedir (7,8). ABI 6l¢iimii ayrica Amerikan Kalp
Dernegi tarafindan periferik arter hastaliklarinin pre-

valanst i¢in bir tani kriteri olarak tavsiye edilmektedir
(9,10). ABI, hem genel popiilasyonda hem de T2Dde
PAH taramak ve KVH prognozu degerlendirmek igin
kolay bir yontemdir (11).

DMnin erken donemde ozellikle de prediyabet
doneminde taninmasi 6nemlidir ¢iinkii 6nlenebilir ve
hatta bu agamada uygun sekilde yonetilirse geriye don-
diiriilebilir. Bu calismada ABI'nin diyabetik hastalarin
glisemik diizeyleri, diyabet komplikasyonlar1 ve oksi-
datif stres indeksi (OSI) ile olan iliskisini irdelemeye
calistik. Ayrica iskemi igin risk olusturabilecek faktor-
leri ve PAHnin erken taninmasinda kullanilabilme
potansiyelleri olan parametreleri ¢alismay1 amagladik.

I
GEREC VE YONTEMLER
Galigmaya Istanbul Medipol Universitesi Vatan Saglik

Uygulama ve Aragtirma Merkezi I¢ Hastaliklar1 polik-
liniklerine bagvuran 153 katilimci alindi. Kesitsel ve
retrospektif olarak yiiriitillen ¢aliymanin katilimeilar:
23 saglikli kontrol (SK), 24 prediyabetik (PDM) ve 106
diyabetik bireyden olusmaktadir. PDM hasta grubu
Amerikan Diyabet Birligi (ADA) prediyabet tan1 kri-
terlerini saglayanlardan olusturuldu. Regiile diyabetik
(Gr A) hasta grubu ise bir veya birden fazla antidiya-
betik ajan ile hemoglobin Alc (HbAlc) < 6.4 diizeyi
saglanan hastalardan secildi. Hastalar HbAlc diizeyle-
rine gére PDM, Gr A, Gr B, Gr C ve Gr D olarak sinif-
landirildi (T2D ve PDM tani kriterleri ADA ve Avrupa
Diyabet Calisma Birligi (EASD) kriterleri esas olarak
alinmigtir) (12) (Tablo 1a, Tablo 1b).

Kanser teshisi olan veya kanser tedavisi goren
hastalar, imminsupresif tedavi alanlar, siroz, anemi,
hemoliz hastalar1 ve gebeler calismaya dahil edilme-
di. Oral antidiyabetik ila¢ kullananlarin tedavilerine
miidahale edilmedi. Son 3 ay icinde antioksidan ilag
kullananlar ve insiilin tedavisi alanlar ¢aligmaya dahil
edilmedi.

Arastirmanin etik yonii

Arastirmanin yiritilebilmesi igin, [stanbul Medi-
pol Universitesi Girisimsel Olmayan Klinik Aragtir-
malar Etik Kurul Bagkanligindan 18.02.2022 tarih
ve E-10840098-772.02-1216 say1 ile etik kurul onay:
alinmistir. Caligmanin amaci katiimcilara ayrintih
olarak agiklanmus, katilimin goniilliiliik esasina dayali

Anatolian Clinic Journal of Medical Sciences, January 2023; Volume 28, Issue 1
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Tablo 1a. Glisemik diizeylere gore antropoemetrik ve biokimyasal verilerin dagilimi

Grup HbAlc< 5.7 5.7< HbA1c<6.4 BAG/BGT, HbAlc< 6.4
BAG+BGT
Kontrol (n=23) GrPDM (n=24) Gr A (n=27)

Cinsiyet K=10 E=13 K=10 E=14 K=13 E=14

Min-Maks Ort£SS Min-Maks Ort+SS Min-Maks Ort+SS
Yas (y1il) 40-66 47.8+5.8 40-75 53.2+8.7 42-76 58.2+9.2
DS (ay) - - - - 0-240 65.3+69.7
VKI (kg/m2) 21-33 27.3+3.1 23-44 31.4+5.8 24-43 32.9+5.6
BKO (cm) 0.77-1.06 0.92+0.07 0.89-1.06 0.96+0.05 0.8-1.1 0.99+0.06
SKB (mmHg) 90-130 1157 110-140 12117 100-210 134+£25
DKB (mmHg) 60-90 79+4 80-100 81+4 70-100 83+7
HbAlc 4.7-5.3 5.1+0.1 5.3-6.3 5.71+0.2 5.1-6.4 5.88+0.3
(NGSP) (%)
AKG (mg/dL) 75-97 84+5 86-121 102+9 81-153 11717
TKG (mg/dl) 63-111 89+10 80-185 120£32 70-217 133+42
IA (uU/mL) 2.5-23.3 8.03+4.5 5.4-35.3 13.8+6.4 4.3-36.3 15.31+£8.4
iD 0.6-4.9 1.67+£0.9 1.5-10.5 3.5£1.9 1.1-13.7 4.4+2.9
osi 22-42 3145 28-52 38+7 25-61 39+7
ABI kantitatif 0.59-1.5 0.98+0.2 0.6-1.4 0.9+0.2 0.26-1.3 0.81+0.2
C peptid aglik 0.7-2.5 1.3+0.5 0.9-4.3 2.3+0.7 0.8-4.8 2.2+0.9
(ng/mL)
UA (mg/dL) 2.5-5.9 4.5+0.9 0-7.6 5.1£1.5 3.5-8.3 5.4+1.3
CRP (mg/L) 0.5-7.3 1.7+1.8 0-10.3 2.9+2.5 0-9.8 3+2.3
ALT (IU/L) 15-49 29.9+9.9 20-77 30.6+11.6 14-76 30.6+17.5
AST IU/L) 17-36 23.5+5.7 13-31 23+4.5 15-59 25.1+10
Kreatinin (mg/ 0.5-1 0.7+0.1 0.5-1.2 0.8+ 0.1 0.5-1.1 0.7+0.1
dL)
GFR (mL/dk/1.73 78-152 103+18 55-138 94£19 67-140 105+21
m?)
Albuminiiri (mg) 0-17 5.8+4.1 3-300 19+59.9 3.4-300 30.8+£59.1
HDL-c (mg/dL) 34-80 50.7x£13.7 24-67 43+9.7 29-59 42.8+7.6
LDL-c (mg/dL) 0-157 90.2+37.1 71-203 111.24£33.3 68-179 116.5+£9.5
TG (mg/dL) 0-518 125.4+110.9 0-418 162.1£99.7 67-316 164.59+73.4
T col (mg/dL) 107-239 173.2 £38 130-281 188.58+18 128-277 192.4+39.4

ABI kantitatif: Ayak Bilek-Brakial Indeksi kantitatif; AKG: Aglik kan glukozu; ALT: Alanin aminotransferaz; AST: Aspartat aminotransferaz;

BAG: Bozulmus aglik glukozu; BGT: Bozulmus glukoz toleransi; BKO: Bel/kalga orani; CRP; C-reaktif protein; DKB: Diyastolik kan basincy;
DS: Diyabet stiresi; E: Erkek; GFR: Glomertiler filtrasyon hizi; Gr A: Grup A; Gr B: Grup B; Gr C: Grup C; Gr D: Grup D; Gr PDM: Grup
prediyabet; Gr T: Grup total; HDL-c: Yiiksek dansiteli (High-density) lipoprotein; IA: Insiilin a¢lik; ID: Insiilin direnci; K:Kadin; LDL-c: Dii-
siik dansiteli (Low-density) lipoprotein; Ort+SS; Ortalama+Standart sapma; Min-Maks: Minimum-Maksimum; n: Say1; OSI: Oksidatif stres
indeksi; SKB: Sistolik kan basinci; T col: Total kolesterol; TG: Trigliserid; TKG: Tokluk kan glukozu; UA: Urik asit; VKI: Viicut kitle indeksi;
Veriler: Ort+SS ifade edilmistir; p degerleri One - Sample Kolmogorov Smirnov testi ile hesaplanmistir. (*) Normal dagilim gosterenler

oldugu, gizlilik ve mahremiyet haklarinin sakli tutula-
cag1 ve istedikleri zaman ¢aligmadan ¢ekilebilecekle-
ri hakkinda bilgilendirilerek, goriismelerin yapilmasi
ve kaydedilmesi i¢in katilimcilardan bilgilendirilmis
onam alinmustir. Aragtirmada Helsinki Deklarasyonu
ilkelerine uyulmustur.

3 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

Klinik bilgiler

Hastalarin poliklinikte anamnezleri alind1 ve detayl
tizik muayeneleri yapildi. Yas, cinsiyet, diyabet siiresi,
diyabet tedavileri, 6zge¢misleri kayit altina alind1. Mu-
ayene sirasinda antropoemetrik 6l¢timleri viicut kitle
indeksi (VKI), bel/kalga orani (BKO) 6lgiildii. Ayakta
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Tablo 1b. Glisemik diizeylere gore antropoemetrik ve biokimyasal verilerin dagilimi

Grup 6.5<HbA1c<7.9 8.0<HbA1c<9.9 10.0< HbAlc
Gr B (n=28) Gr C (n=26) Gr D (n=25) Gr T (n=153) P

Cinsiyet K=13 E=15 K=13 E=13 K=11E=14 K=70 E=83 0.001

Min-Maks Ort+SS Min-Maks Ort+SS Min-Maks Ort+SS Min-Maks Ort+SS
Yas (y1l) 40-73 56.149.5 41-70 56.4%7.9 42-73 57.249.3 40-76 55.049.1 0.004
DS (ay) 3-360 101.2+7 3-288 96.1+83 3-264 111.7+80 0-360 64.4+ 78 0.001
VKI (kg/m2) 26-52 334454 26-48 35454 27-48 35.845.9 21-52 32.745.9 0.001
BKO (cm) 0.84-1.1  0.98+0.06  0.83-1.1  0.97+0.06  0.9-1.1 1+0.05 0.77-1.1  0.97+0.06  0.200*
SKB (mmHg) 110-180 132+18 115-180 138+1 120-180 137420 90-210 13049 0.001
DKB (mmHg) 70-100 85+7 80-110 85+7 80-120 88+10 60-120 84+7 0.001
HbAlc (NGSP, %) 6.5-7.9 6.98+0.4 8-9.9 8.8+0.6 10-154  112+1.1  4.7-154 7.342.2 0.001
AKG (mg/dL) 118-179 139+18 132-269 183+38 189-349 257445 75-349 148+63 0.001
TKG (mg/dl) 117-303 198+45 0-363 250+79 0-469 327493 0-469 190100 0.001
IA (uU/mL) 44-51.6  18.6+10.5  1.4-80.5  16.6+152 3.64-43.4 14.4+88  14-80.5  14.7+10.1  0.001
iD 1.4-16.8 6.5+3.7 0.5-53.1 7.849.9 2.2-27.5 9.3+6.5 0.5-53.1 5.745.8 0.001
Osi 25-55 40+8 27-68 42+11 29-57 40 +8 22-68 3849 0.002
ABI kantitatif 0.42-14  0.84%02  0.57-1.2  0.85+0.1 0.5-1.2 0.85+0.2  0.26-1.5  0.87+0.2  0.200*
C peptid aglik (ng/
mL) 0.6-6.4 2.54+1.1 0.1-5.6 22+1.2 0.6-7.5 2.1+1.3 0.1-7.5 2.1+1 0.021
UA (mg/dL) 0-8.5 5242 0-8 4.6+1.8 0-6.6 4+1.5 0-8.5 4.8+1.6 0.007
CRP (mg/L) 0.5-11 3.742.2 0-1.51 5.5+4.4 0.5-21 6.4+5.7 0-2.1 3.9+3.7 0.001
ALT (IU/L) 11-89 32.2+16.7 14-94 35.5+17.1 13-61 30.5+12.4 11-94 31.6+14.6  0.001
AST IU/L) 26-52 33.445.4 26-48 35+5.4 27-48 35.845.9 21-52 32.745.9 0.001
Kreatinin (mg/dL) ~ 0.5-1.2 0.7£0.1 0.5-1 0.7+0.1 0.5-1.4 0.7+0.2 0.5-1.4 0.7+0.1 0.001
GFR (mL/dk/1.73
m) 63-145 104423 60-150 107423 55-191 116+30 55-191 105423 0.012
Albuminiiri (mg) 3.6-300  46.4+67.6 0-300 70+98.3 5.6-300  56.8+92.9 0-300 39.1473.5  0.001
HDL-c (mg/dL) 24-65 4349 24-59 40+9 24-67 39+10 24-80 43+10 0.001
LDL-c (mg/dL) 88-311 134+49 0-159 90+45 0-150 86+49 0-311 105+44 0.007
TG (mg/dL) 72-675 218+132 11-2970 3124551  81-1629  306+328 0-2970 2164282 0.001
Teol (mg/dL) 145-384 215454 116-298 191+44 118-280 191+36 107-384 192443 0.200*

ABI kantitatif: Ayak Bilek-Brakial Indeksi kantitatif; AKG: Aglik kan glukozu; ALT: Alanin aminotransferaz; AST: Aspartat aminotransferaz;
BAG: Bozulmus aglik glukozu; BGT: Bozulmus glukoz toleransi; BKO: Bel/kalga orani; CRP; C-reaktif protein; DKB: Diyastolik kan basincy;
DS: Diyabet siiresi; E: Erkek; GFR: Glomertiiler filtrasyon hizi; Gr A: Grup A; Gr B: Grup B; Gr C: Grup C; Gr D: Grup D; Gr PDM: Grup pre-
diyabet; Gr T: Grup total; HDL-c: Yiiksek dansiteli (High-density) lipoprotein; IA: Insiilin aglik; ID: Insiilin direnci; K:Kadin; LDL-c: Diisiik
dansiteli (Low-density) lipoprotein; Ort+SS; Ortalama+Standart sapma; Min-Maks: Minimum-Maksimum; n: Says; Ulusal Glikohemoglobin
Standardizasyon Programina (NGSP); OSI: Oksidatif stres indeksi; SKB: Sistolik kan basinct; T col: Total kolesterol; TG: Trigliserid; TKG:
Tokluk kan glukozu; UA: Urik asit; VKI: Viicut kitle indeksi; Veriler: Ort+SS ifade edilmistir; p degerleri One - Sample Kolmogorov Smirnov
testi ile hesaplanmugtir. (*) Normal dagilim gosterenler

dururken alt kostanin kenari ile krista iliak arasindaki  Tablo 2. Ayak Bilek-Brakial indeksi degerlendirme tablosu

mesafenin ortasindan bel cevresi dl¢iilmis, kalcanin A Degerlendirme

en genis yerinden de kalca ol¢iilmiistiir. Bel/kal¢a ora- ~ 0.9-1.3 Normal

n1 bu sekilde hesaplanmigtir. Standart BKO erkekler o9 fskemi

i¢in <1 cm, kadinlar i¢in <0.8 cm olarak kabul edil-  g¢ Ciddi iskemi

di. Sistolik ve diyastolik kan basinglar1 6l¢iildii (Erka  5;3 Damarda ciddi mediyal kalsifikasyon
Perfect Aneroid 201 001 02 manuel), sag koldan otu- 09-1.3 Normal

rur pozisyonda 10 dakika dinlendikten sonra 3 6lgiim  ABI: Ayak Bilek-Brakial indeksi
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Tablo 3. Ayak Bilek-Brakial Indeksine gore antropoemetrik ve biokimyasal verilerin dagilimi

ABI Normal (0.9-1.3) iskemi Ciddi iskemi <0.6 Mediyal kalsifikasyon P
(n=61) <0.9 (n=70) (n=14) 1.3< (n=8)
Cinsiyet K=24 E=37 K=37 E=33 K=4 E=10 K=5 E=3 0.174
Min-Maks  Ort+SS  Min-Maks Ort+SS  Min-Maks  Ort+SS  Min-Maks  Ort£SS

Yas (y1l) 40-71 53.1+6 40-76 55.9+9 48-74 60.9+9 42-75 51.3%11 0.025
DS (ay) 0-240 39.4+65 0-360 80.8+85 0-240 100.6£70 0-192 51.7+66 0.001
VKI (kg/m2) 21-48 32+5.7 23-52 33.7+6.1 26-43 31.7+5.5 22-37 31.6+5.3 0.323
BKO (cm) 0.86-1.1 0.97+0.06 0.77-1.1 0.96+£0.06 0.92-1.17 1.01+0.06 0.8-1.05 0.95+0.09 0.054*
SKB (mmHg) 110-160 123+10 100-180 135+20 110-210 145+29 90-120 110+9 0.001
DKB (mmHg) 80-100 81+4 70-120 8619 80-100 87+8 60-80 767 0.001
HbAlc (NGSP, %) 4.8-11 7.04+2.1 4.7-12.9 7.6%+2.1 5.1-15.4 7.79+2.8 5.1-7.5 6.25+0.9 0.097
AKG (mg/dL) 75-344 139.7+66 79-328 155+59 87-349 167+75 77-157 120+26 0.044
TKG (mg/dL) 0-469 172+101 0-465 204+97 70-421 221+110 91-240 139+57 0.049
iA (uU/mL) 2.5-80.5 13.3+11.1  3.6-51.6 15.84£9.2 1.4-434  15.8+104  3.7-27.2 13.3£9.6 0.107
D 0.6-53.1 5.4+7.8 1.5-16.8 593 +£3.57 0.58-27.55 6.37+6.5 0.7-10.56 4.13 £3.42 0.015
Osi 22.9-62 38.0+8.6  26.8-68.6  39.849.5  25.4-55.4 40+8.7 25-51.5 34.6+8.1 0.324
C peptid aglik (ng/mL)  0.1-5.6 2+1 0.4-6.4 2+ 1.04 0.5-7.5 2.6+1.6 0.7-3.4 1.9+1 0.330
Urik asit (mg/dL) 0-7.8 4.9+14 0-8.5 4.73+1.8 1.4-7.6 5.5+1.8 2-6.3 4.3+1.4 0.201
CRP (mg/L) 0-17.4 3.5+3.4 0-21.1 4.6+4.3 0.5-7.9 2.9+1.9 2.5-6.9 3.5%1.7 0.271
ALT (IU/L) 15-77 34+14 13-94 3014 16-41 2919 11-89 29+25 0.049
AST (IU/L) 13-59 26+9 15-82 25+10 18-30 23+4 16-53 25+12 0.579
Kreatinin (mg/dL) 0.5-1.2 0.77+0.1 0.5-1.1 0.72+0.1 0.5-1.4 0.9+0.2 0.5-0.9 0.65%0.1 0.008
GFR (mL/dk/1.73) 66-152 104+21 55-191 107+24 55-138 90+23 87-143 114+22 0.090
Albuminiiri (mg) 0-300 29.6+66 0-300 40.8+68 5.5-300 87.7+119 3.4-40.4 12.9+11 0.048
HDL-c (mg/dL) 24-80 42 £10 24-75 43+10 24-67 39+10 36-67 49+12 0.234
LDL-c (mg/dL) 0-203 102+41 0-311 105+48 56-177 111+31 71-246 122455 0.869
TG (mg/dL) 0-675 183+131 11-2970  256+391 63-521 191+117 72-304 168+98 0.561
Teol (mg/dL) 107-284 186+39 116-384 198+45 118-252 184+34 148-343 205+63 0.340*
Sigara (paket /y1l) 0-864 56+171 0-720 21+94 0-660 51+175 0-192 31468 0.496

ABI: Ayak Bilek-Brakial Indeksi ; AKG: Aglik kan glukozu; ALT: Alanin aminotransferaz; AST: Aspartat aminotransferaz; BKO: Bel/Kalca
Orany; CRP; C-reaktif protein; DKB; Diyastolik kan basinci; DS: Diyabet siiresi; E: Erkek; GFR: Glomeriiler filtrasyon hizi; HDL-c: Yiik-
sek dansiteli (High-density) lipoprotein; IA; Insiilin aglik: ID: Insiilin direnci; K:Kadin; LDL-c: Diisiik dansiteli (Low-density) lipoprotein;
Ort+SS; Ortalamaz+Standart sapma; Min-Maks: Minimum -Maksimum; SKB: Sistolik kan basincy; n: Says; Ulusal Glikohemoglobin Standar-
dizasyon Programia (NGSP); T col: Total kolesterol; TG: Trigliserid; TKG: Tokluk kan glukozu; OSI: Oksidatif stres indeksi; VKI: Viicut
kitle indeksi; Veriler: Ort+SS ifade edilmistir. p: degerleri Kruskal Wallis testi ile hesaplanmustir; (*): p degerleri One-Way ANOVA ile tespit
edilmistir; (*): p degeri ki-kare (X?) testi uygulandu.

alindi dl¢iimlerin ortalamas: kabul edildi. Korotkoft
sesinin ilk ortaya cikisi (faz I) sistolik ve kaybolmasi
(faz V) diyastolik kan basinci olarak alindi. Hipertan-
siyon, sistolik kan basinci (SKB) 140>mmHg diyasto-
lik kan basinci (DKB)>90 mmHg olarak tanimland.

Ayak Bilek-Brakial indeksi 6lgiimii

Biitiin bireylerin her iki alt ekstremitede hem dorsalis pe-
dis arter (DPA) hem de posterior tibial arterden (PTA)
sistolik basing dlgtimleri radyoloji uzmani tarafindan 8

S Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

MHz vaskiiler doppler ultrasonografi (GE Healthcare
Logiq P6 PRO) ile o6l¢iildii. Yatar pozisyonda her iki st
ekstremiteden brakial arter sistolik basinci tansiyon aleti
ile 6lgtildii. Her iki alt ekstremitede DPA hem de PTAdan
en yiiksek olan degerin, her iki brakial arter basincindan
yiiksek olan degere boliinmesi ile elde edildi (13).

[ABI: Bilateral dorsalis pedis arteri (DPA) ve pos-
terior tibial arter (PTA) sistolik degerlerinin en yiiksek
olani / Her iki brakial arter basimcindan en yiiksek olan
sistolik deger]
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Tablo 4. Diyabet komplikasyonlarinin ayak bilek-brakial indeksi, glisemik diizey, OSI ile iliskisi ve dagilimlart

Makrovaskiiler komplikasyon

Mikrovaskiiler komplikasyon

% 78.4 %50.9
p* p*
ABI iskemi 0.001 0.107
HbAlc (NGSP, %) 0.001 0.001
0Si 0.001 0.007
n % n %
IKH 1 0.6 35 22.8
PAH 28 183 2 12
KA 27 17.6 12 7.2
YOK 33 21.5 75 452
IKH+PAH 1 0.6 2 1.2
IKH+KA 6 3.9 22 133
PAH+KA 47 30.7 1 0.6
SVH+PAH 2 0.1 4 2.4
IKH+PAH+KA 8 5.2 35 22.8

ABI: Ayak Bilek-Brakial Indeksi IKH: Iskemik kalp hastaligi; KA: Karotis aterosklerozu; n: Say1; Ulusal Glikohemoglobin Standardizasyon
Programina (NGSP); NFP: Nefropati; NP: Néropati; OSI: Oksidatif stres indeksi; PAH: Periferik arter hastaligi; RP: Retinopati; SVH: Sereb-
rovaskiiler hastalik; %: Yiizdelik oran; YOK: Komplikasyon yok; (*): p degerleri Kruskal Wallis testi ile hesaplanmugtir.

Tablo 5. Noropati ve retinopati diizeylerinin, ayak bilek-brakial indeksi, glisemik diizey, OSI ile iliskisi ve dagilimlar

Noropati diizeyi p* Retinopati diizeyi r*
ABI iskemi 0.505 0.593
HbAlc (NGSP, %) 0.001 0.001
OSi 0.227 0.602
n % n %
Ince lif NP, Nonproliferatif RP /
29 17.5 3
EMG: Normal Background RP
N liferatif RP
Hafif aksonal NP 16 9.6 onprott erfl ! . * 1.8
Makula 6demi
Proliferatif RP + Makula
Orta aksonal NP 7 4.2 B . 0.6
6demi
Agir aksonal NP 10 6 RP yok 144 86.7
Karpal Tiinel
6 3.6
Sendromu
NP yok 85 51.2

ABI: Ayak bilek-brakial indeksi; EMG: Elektromiyografi; n: Say1; Ulusal Glikohemoglobin Standardizasyon Programina (NGSP); NP: Néro-
pati; OSI: Oksidatif stres indeksi; RP: Retinopati; %: Yiizdelik oran; (*): p degerleri Kruskal Wallis testi ile hesaplanmigtir

Boylece ABI degerleri elde edilerek PAH ciddiyeti
belirlenecektir. ABI degerlerinin yorumlanmasi nor-
mal, iskemi, ciddi iskemi ve damarda ciddi medial kal-
sifikasyon olarak belirtilmistir (Tablo 2).

Karotis arter doppler ultrasonagrafik incelemesi
Calismaya alinan tiim bireyler radyoloji uzmani tara-
findan karotis intima-media kalinligi (IMK), karotis

arter sistemindeki plaklar ve darliklar doppler ultra-
sonografi ile degerlendirildi. Karotis IMK 6l¢iimiinii
teknigi i¢cin Amerikan Ekokardiyografi Dernegi tara-
findan yayinlanan protokol esas alindi (14). Uygulama
icin kullanilmasi 6nerilen transdiiser lineer ve frekansi
en az 7 MHz (GE Healthcare Logiq P6 PRO) olacak
sekilde prob kullanildi. Karotis arterlerdeki aterosk-
lerotik plaklarin tespiti ve 6l¢timii Mannheim Karotis
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Tablo 6. Karotis arter doppler incelemesinin ayak bilek-brakial indeksi, glisemik diizey, OSI ile iliskisi ve dagilimlar:

p*
ABI iskemi 0.334
HbA1lc (NGSP, %) 0.001
ost 0.002
n %
Tip1 14 8.4
Tip IT 9 5.4
Tip III 3 1.8
Tip IV 51 30.7
Normal 61 36.7
IMK artmug 14 8.4
plak(-) stenoz(-) 73 44
plak(+) stenoz(-) 41 24.7
plak(+) stenoz(+) 37 22.3
Total 151 91

ABI: Ayak bilek-brakial indeksi; IMK: Intima-media kalinligs; n: Sayy; Ulusal Glikohemoglobin Standardizasyon Programina (NGSP); OSI:
Oksidatif stres indeksi; Tip I: Ince ekojenik kapsiilii olan ekoliisen plak; Tip II: Kiigiik ekojenik alanlar ieren ekoliisen plak; Tip I1I: Kiigiik
ekoliisen alanlar igeren ekojenik plak; Tip IV: Tiimiiyle ekojenik plak; %: Yiizdelik oran; (*): p degerleri Kruskal Wallis testi ile hesaplanmustir

Tablo 7. Obezite diizeylerinin ayak bilek-brakial indeksi, glisemik diizey, OSI ile iliskisi ve dagilimlar1

p*
ABI iskemi 0.399
HbA1lc (NGSP, %) 0.001
Osi 0.003
Obezite siniflamasi n %

18.5-1-24.9 normal kilo 8 4.8

25-29.9 fazla kilo 41 24.7

30-34.9 1.obez 49 29.5

35-39.9 2.obez 33 19.9

40 morbid obez 21 12.7

ABI: Ayak bilek-brakial indeksi; n: Sayy; Ulusal Glikohemoglobin Standardizasyon Programina (NGSP); OSI: Oksidatif stres indeksi; %:
Yiizdelik oran; (*): p degerleri Kruskal Wallis testi ile hesaplanmugtir

IMK Konsensus Raporu, énerileri dogrultusunda cali-
sild1 (15). Karotis arter sistemindeki plaklar doppler-
deki goriiniimlerine gore siniflandirildi.

Tip I: Ince ekojenik kapsiilii olan ekoliisen plak.

Tip II: Kiigiik ekojenik alanlar igeren ekoliisen plak.
Tip III: Kiigtik ekoliisen alanlar igeren ekojenik plak.
Tip IV: Timiiyle ekojenik plak.

Karotis arter sistemi darlik oranin 6lgtimiinde kul-
lanilan European Carotid Surgery Trial (ECST) yon-
temi anjiografik degerlendirme i¢in de kullanilan no-
ninvaziv doppler yontemidir.

Retinopati degerlendirilmesi
GO0z hastaliklar1 uzmani tarafindan dilate edilmis pu-
pillalar indirekt oftalmoskopi (Topcon SL-7F 2003,

7 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

Japan) ile fundus muayenesi yapilarak degerlendirildi.
Diyabetik retinopati (DR) derecesi non-proliferatif re-
tinopati, pre-proliferatif ve proliferatif retinopati ola-
rak degerlendirildi. Ayrica makula 6deminin varlig
kaydedildi.

Nefropati degerlendirilmesi

Nefropatiyi aragtirmak i¢in albuminiiri él¢timil ile bir-
likte eGFR hesaplandi. Albuminiiri taramast igin sabah
ilk idrarda albumin/kreatinin orani bakild1. Ayrica se-
rum kreatinin diizeyi ol¢iilerek MDRD formiiliinden
eGFR hesaplandi. Idrarda albumin/kreatinin oraninin
X30 mg olmasi1 normal, 30< mg olmasi yiiksek idrar al-
bumin atilimi olarak tanimlanir. 3-6 aylik zaman arali-
ginda bakilan 3 idrar 6rneginde albumin/kreatinin ora-
ninin en az ikisinin anormal olmasi albiiminiiri tanist
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Tablo 8. Ayak bilek-brakial indeksinin biyokimyasal parametrelerle korelasyon analizi

Yas (y1l) DS (ay) HbAlc AKG (mg/ TKG (mg/ iA (uU/mL) iD Albiiminiiri
NGSP) (% dL) dr) (mg)
ABliskemi r:
korelasyon -0.261 -0.278 -0.142 -0.168 -0.203 -0.196 -0.215 -0.188
kat say1s1
P 0.001 0.001 0.80 0.038 0.013 0.016 0.008 0.020

ABI: Ayak bilek-brakial indeks; AKG: Aglik kan glukozu; DS: Diyabet siiresi; 1A: Insiilin aglik; ID: Insiilin direnci; TKG: Tokluk kan glukozu;

(*): Sperman korelasyon analizi ile p degeri hesaplanmigtir

Tablo 9. Multipl ikili lojistik regresyon modeli

B S.E. Wald df P* Exp(B)
Step 6a DS (ay) 0.009 0.003 8.777 1 0.003 1.009
A (nU/mL) 0.21 0.058 12.977 1 0.001 1.233
iD -0.399 0.112 12.763 1 0.001 0.671
TKG (mg/dL) 0.009 0.003 9.547 1 0.002 1.009
Constant:
sabit (kesim -2.744 0.719 14.545 1 0.001 0.064

noktast)

DS: Diyabet siiresi; IA: Insiilin a¢lik; ID: Insiilin direnci: TKG: Tokluk kan glukozu; (*): Multipl ikili lojistik regresyon modeli p degerleri

Tablo 10. Modelin tanisal degerleri * (step 6)

Gozlemlenen Tahmin edilen Dogruluk yiizdesi (%)
ABT iskemi
Iskemi (+) Iskemi (-) D O PPD NPD
ABI iskemi Iskemi (+) 58 20 74 61 71 64
Iskemi (-) 23 36
Testin GDO 68.6

ABI iskemi: Ayak Bilek-Brakial Indeksi iskemi; Cut off degeri 0.50; D: Duyarlilik; GDO: Genel dogruluk orani; NPD: Negatif prediktif deger;
O: Ozgiilliik; PPD: Porzitif prediktif deger; %: Yiizdelik orani (*); Multipl ikili lojistik regresyon modeli uyguland:

koydurur. eGFR <60 ml/dk olmasi ile albiiminiirinin
varlig1 diyabetik nefropati olarak kabul edilir (16).

Noropati degerlendirilmesi

Hastalar periferik noropati ve otonom ndropati agisin-
dan noroloji uzmani tarafindan muayene edildi. Mua-
yene sonucunda gerekli goriilenlere elektromiyografi
(EMG) incelemesi yapild1. Ince lif néropati EMG nor-
mal, hafif aksonal noropati, orta aksonal néropati, agir
aksonal noropati ve karpal tiinel sendromu olanlar
olarak not edildi.

Laboratuvar analizi

Tiim katilicimlarin kan ve idrar 6rnekleri gece boyun-
caen az 10 saat ag birakildiktan sonra toplanmigtir. Bi-
yokimyasal parametreler icin kan 6rnekleri 8.5 mI'lik
vakumlu (Becton Dickinson) tiiplere bolindi. HbAlc

numuneleri EDTA iceren 2 ml'lik tiiplere alindi. Kah-
valtidan iki saat sonra, tokluk kan glukozu (TKG)
diizeyleri i¢in tekrar kan 6rnekleri alindi. Numuneler
analize kadar -80 °Cde saklandi. HbAlc konsantras-
yonu boronat afinite teknolojisi (Quo-Lab®, EKF Di-
agnostics PLC, Cardiff, UK) ile calisild1 ve Ulusal Gli-
kohemoglobin Standardizasyon Programina (NGSP)
gore yiizde olarak ifade edildi. Plazma glukozu, glukoz
oksidaz yontemiyle ol¢tildii. Bozulmus aglik gluko-
zu (BAG) ve/veya bozulmus glukoz tolerans: (BGT),
standart 2 saatlik 75 g glukoz oral glukoz tolerans
testi (OGTT) ile belirlendi. Insiilin aglik seviyesi Co-
bas e411 ile 6l¢iildii ve C-peptid aglik diizeyi ADVIA
Centaur XP (Siemens) ile analiz edildi. Homeostatic
Model of Assessment-Insulin Resistance (HOMA-IR)
insiilin direncini tespit etmek i¢in formil [aglik insii-
lin diizeyi(uU/ml) x aghk glukoz diizeyi(mg/dl)/405]
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kullanildi. AKG, TKG, trigliserit (TG), toplam koles-
terol (T col), yliksek yogunluklu lipoprotein koleste-
rol (HDL-c), diisiik yogunluklu lipoprotein kolesterol
(LDL-c), kreatinin ve iirik asit dtizeyleri VITROS® 350
Chemical Systems (Ortho Clinical Diagnostics) cihazi
ile galigildi. C-Reaktif Protein (CRP) ve albiiminiiri,
bir I-Chroma okuyucu cihazi (Boditech) kullanilarak
test edildi.

MDRD formiilii [http//www.kidney.org/professi-
onals/kdoqi/gfr_calculator.cfm] ile kreatinin klirens
(GFR) hesaplandi.

Oksidatif Stres indeksi'nin hesaplanmasi

Total Antioksidan Kapasite (TAC) ve Total Oksidatif
Durum (TOS) degerleri kolorimetrik yontem kulla-
nilarak serumdan 6l¢ctilmiuistiir. Oksidatif stres indeksi
(TOS/TAC X 100) formiiliiyle hesaplandi (17,18).

istatistiksel analiz
istatistiklerde,
ler i¢in say1 ve yiizde, niimerik degiskenler igin

Tanimlayict kategorik  degisken-
ortalamaztstandart sapma, ortanca (minimum-mak-
simum) degerler kullanildi. Degiskenlerin normal da-
gilima uygunlugu One-Sample Kolmogorov-Smirnov
testi kullanilarak incelendi. Normal dagilim goster-
meyen degiskenlere bagimsiz gruplar arasindaki fark:
anlamak i¢in Kruskal Wallis testi uygulandi. Normal
dagilim gosteren degiskenlere bagimsiz gruplar ara-
sindaki farki tespit etmek i¢in One-Way ANOVA testi
yapildi. Varyanslarin homojen dagilimi testine gére
de Post-hoc testleri Tukey, Dunett ve Tamhane’s T2
testleri uygulandi. Kategorik nominal degiskenlere iki
bagimsiz grup arasinda karsilastirma analizi yapmak
icin ki-kare (X?) testi uygulandi. Prognostik deger
analizinde, multiple binary logistic regresyon modeli
uygulandi. Korelasyon i¢in Sperman analizi yapildi
Istatistiksel anlamlilik diizeyi p<0.05 olarak alindi ve
analiz SPSS V22.0 istatistik yazilimi (SPSS, Inc, ABD)
kullanilarak yapildi.

|
BULGULAR

Calisma katilimcilarinin dagilimi kontrol 23 (%15),
PDM 24 (%15.6) ve diyabetik hasta 106 (%69.4) olmak
tizere 153 bireyden olustu. Katilimcilarin cinsiyetleri
83 erkek, 70 kadin, yas ortalamasi 55.05+9.1, diyabet

9 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

sliresi 64.4+78.2 ay ve HbAlc ortalamasi %7.3+2.2
olarak bulundu. Tiim katilimcilarin demografik ve bi-
okimyasal parametrelerinin detaylar: verildi. ABI'nin
kantitatif 6l¢timii, BKO ve T col parametreleri normal
dagilima uygunluk gosterirken, bunlarin disindaki di-
ger tim parametreler normal dagilima uygunluk gos-
termedi (p<0.05) (Tablo 1a, Tablo 1b).

Glisemik diizeye gore antropoemetrik ve
biokimyasal parametrelerin incelenmesi
Glisemik diizeylerine gore ayrilmis katilimcilarin ant-
ropoemetrik ve biokimyasal parametrelerinin farklilik
gosterip gostermedigini arastirdik. Glisemik diizey-
lerine gore yas acisindan gruplar arasinda anlamli
farklilik vardi ve en yash grubu Grup A olusturuyor-
du (p<0.05). Diyabet siiresi glisemik diizeylere gore
farklilik gosterdi ve Grup D diyabet siiresi en uzun
olan grup olarak bulundu (p<0.001). VKI, BKO, SKB,
DKB, AKG, TKG, insiilin aclik, insiilin direnci, OSI,
C-peptid aglik, irik asit, CRP, albiiminiiri, HDL-c,
LDL-c ve TG degerleri ile gruplarin glisemik diizeyleri
arasinda anlamli fark bulundu. Grup Dde VKIi, BKO,
AKG, TKG, insiilin direnci, CRP ve albiiminiiri diger
grublara gére anlamli yiiksekti, HDL kontrol grubun-
da anlaml olarak yiiksek bulundu. OSI Grup C'de an-
lamli olarak diger gruplardan yiiksek goriildi (p<0.05)
(Tablo 1a, Tablo 1b). Glisemik diizeylerine goére mikro
ve makrovaskiiler komplikasyonlarin tiimii ile anlaml
bir farklilik gosterdi (p<0.001) (Tablo 3).

ABi'ye gore antropoemetrik ve biokimyasal
parametrelerin incelenmesi

ABI agisindan katilimcilarin %39.9’u normal, %45.8°i
iskemi, %9.2’si ciddi iskemi ve %5.2’si damar cidarin-
da ciddi mediyal kalsifikasyon géstermekteydi. ABI
diizeylerine gore ayrilmis katilimcilarin antropoemet-
rik ve biokimyasal parametrelerinin farklilik gosterip
gostermedigini inceledik. ABI gruplari arasinda yas
acisindan anlamh fark vardi (p<0.05) ama cinsiyet
bakimindan bir fark bulunmadi (p=0.174). Erkekler-
de %51 (43/83) ve kadinlarda % 58 (41/70) oraninda
ABIde iskemi ve ciddi iskemi bulundu. Diyabet sii-
releri ABI gruplarinda anlamli olarak fark gosterdi
(p<0.001), SKB ve DKB ile de anlamli fark bulundu
(p<0.001). VKI ve BKO agisindan bir farklilik sap-
tanmadi. Katilimcilarda ABI gruplarina gére HbAlc
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degerleri agisindan bir fark goriillmedi (p=0.097) (Tab-
lo 4). Diger yandan ABI'nin iskemi diizeyi glisemik
grublarda anlamli farklilik gosterdi (p<0.05). ABI ay-
rica gruplar arasinda kreatinin (p<0.05) ve albiiminii-
ri (p<0.05) agisindan anlamli farklilik gosterdi. AKG
(p<0.05), TKG (p<0.05) ve insiilin direnci (p<0.05) ile
ABI gruplar1 arasinda anlamli fark vardi. Yas ve diya-
bet stiresi ciddi iskemi grubunda daha ileriydi, insiilin
direnci ise iskemik grupta daha yiiksekti. SKB ve DKB
ciddi iskemik grubunda daha yiiksek bulundu. ALT,
kreatinin ve albiiminiiri degeri ciddi iskemi grubunda
artig gosterdi. OSI, insiilin aglik, C- peptid, T col ve
tirik asit diizeyleri ile bir farklilik gortilmedi (Tablo 4).

ABi ile diyabet komplikasyonlarinin iligkisi
Calismadaki hastalarin %78.4’tinde makrovaskiiler
komplikasyonlar, %50.9'unda mikrovaskiiler komp-
likasyonlar vardi. Komplikasyonlarin dagilim oranla-
r1 ayrintili olarak verilmistir (Tablo 3). ABI'nin hem
grup bazinda hem de sadece iskemik gruplar (iskemi
+ ciddi iskemi) olarak mikrovaskiiler komplikasyon-
larin varlig: ile arasinda anlamli bir fark bulunma-
di (p=0.107), iskemik gruplar olarak makrovaskiiler
komplikasyonlarla anlaml bir fark gériildi (p<0.001).
Makrovaskiiler komplikasyon gruplarinin, ABI , OSI
ve HbAlc arasinda anlamli bir fark vardi (p<0.001),
buna karsin mikrovaskiiler komplikasyon gruplarin
HbAlc ve OSI ile anlaml fark gériildii (p<0.001),
(p<0.05) (Tablo 3). ABI iskemi gruplari ile noropati
ve retinopati diizeyi arasinda anlaml fark bulunma-
di, ancak glisemi diizeyi ile anlamli farklilik bulundu
(p<0.001) (Tablo 5). Karotis doppler incelemesine gore
6 gruba ayrilmis kohort ile OSI arasinda anlamli bir
fark tespit edildi (p<0.05). Karotis doppler incelemesi
ile ABI iskemi grublari arasinda anlamli bir fark yok-
tu (p=0.334), glisemi diizeyi ile anlamh fark bulundu
(p<0.001) (Tablo 6). Post hoc analizlerinde IMK ilgili
olarak gruplar arasinda bir fark gériilmedi. ABI iske-
mi grublari ile obezite diizeyi arasinda anlamli bir fark
bulunmadi. Obezite diizeyi ile OSI arasinda anlaml
fark vardi (p<0.05) ve HbAlc arasinda da anlamli bir
farklilik saptandi (p<0.001) (Tablo 7).

Korelasyon analizinde ABI iskemi grublari ile yas,
diyabet siiresi, AKG, TKG, albiiminiiri, insiilin aglik ve
insiilin direnci, arasinda negatif yonde anlamli bir ilis-
ki saptand: (Tablo 8).

Periferik arter hastaligi olusumuna katkida
bulunan parametrelerin incelenmesi

Diyabet hastalarinda PAH olusumuna katkida buluna-
bilecek, risk olusturabilecek parametreler ABI iizerin-
den multiple binary logistik regresyon modeli ile test
edildi. Korelasyon analizi sonucunda ABI ile iliskili
olan parametreler alindi. Iskemi (iskemi + ciddi iske-
mi yani ABI<0.9 olanlarin tiimii) olan grupta diyabet
stiresi, aglik insiilin diizeyi ve TKGde anlamli diizey-
de yiikseklik, buna kargin insiilin direncinde anlaml
diizeyde diisiiklitk saptandi. ABI’nin iskemi tespitine
alternatif olarak tahmin amagl diyabet siiresi, aglik
insiilin diizeyi, TKG ve insiilin direnci parametreleri-
nin kullanilabilecegi ve bunlarin risk olusturabilecegi
sonucuna varilmustir (Tablo 9). Testin duyarlilig1 %74,
ozgillugti %61, pozitif prediktif degeri %71 (58/81
kisi) ve negatif prediktif degeri ise %64 (36/56 kisi)
olarak bulundu. Yukarida tanimlanan modelin genel
dogruluk orani ise %68.6 olarak hesapland:i (Cut off
degeri: 0.50) (Tablo 10).

Modelden tahmin edilen olasilik degerleri= » ===

1
P = 1 o(2744 + (-0,399) X (HOMA—IR) + (0,210) X (insalin aghik) + (0,009) X (diabet siiresi )+(0.009) X (TKG)

I
TARTISMA VE SONUG
Diyabetiklerde PAH riski ve iskemik olay oranlari, di-

yabetik olmayan benzer popiilasyonlara gére belirgin
sekilde daha yiiksektir (19). Bununla birlikte, diyabe-
tik poptilasyonda PAH prevalansinin dogru bir sekilde
saptanmasi gii¢ olabilir. Bu durum genellikle asempto-
matiktir, periferik néropati agr1 algilamasini degistire-
bilir, periferik arter atimlarinin alinmamasi ve klodi-
kasyonun varlig da yetersiz tanisal gostergelerdir (20).
ABI, PAH riskini kontrol etmek icin hizli ve noninva-
ziv bir yontemdir, bu yontemle yapilan ¢aligmalarda
diyabetik bireylerin PAH (ABI <0.90 olarak tanimla-
nan) prevalansi ¢ok farli rakamlar verilmekle beraber
genel olarak % 20-30 arasinda degisir (20-23). Ame-
rikan Diyabet Derneginden (ADA) yapilan bir kon-
sensils beyaninda 50 yagin {izerindeki tiim diyabetik
bireylere ABI tayininin yapilmas: énerilmektedir (24).
Caligmamizda ABI %54.9 (84/153) katilimcida iskemi
ve ciddi iskemi diizeyindeydi (Tablo 4). Diyabet siiresi
ilerledikge glisemik diizeyin bozuldugu gorildi, glise-
mik diizeyi normal olmasina ragmen Grup A en yash
grubu olusturuyordu, hastanin yagindan bagimsiz di-
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yabet stiresinin glisemi diizeyi tizerinde daha etkili ol-
dugu ileri stiriilebilir. Yas ve diyabet siiresi ciddi iskemi
grubunda daha ileriydi, yasin ileri ve diyabet siiresinin
uzun olmasi ABI'nin iskemiye dogru gidisi ile paralel-
lik gosteriyordu (10). Yas ilerledikce PAH prevelans:
artmakta ve yash popiilasyonlarda ABI taramasinin
yapilmas! tavsiye edilmektedir (10,23). PAH tarama-
sinda diyabetiklerde yagin yaninda diyabet siiresinin
de 6nemli oldugunu disiintiyoruz, tarama igin belli
bir yasin tistiinii beklemekten ziyade diyabet siiresi de
dikkate alinabilir ve tarama ona gore 6ne ¢ekilebilir.

Galigmalarda ABI degeri ile glisemik diizey olgiitii
olarak alinan HbAlc arasinda bir iliski bulunamad:
(25,26). Biz calismamizda ABI ile HbAlc arasinda bir
iligki bulamadik. Bununla birlikte ABI iskemi grubun-
da HbAIc ile anlamli bir farklilik saptand: (p<0.05).
ABI gruplarinin AKG, TKG ve insiilin direnci ile ara-
larinda anlamli bir fark vardi. Korelasyon analizinde
ABI ile AKG, TKG, insiilin aclik ve insiilin direnci ara-
sinda negatif yonde anlamli bir iliski vardi.

Multiple binary logistic regresyon modelinde PAH
olusumuna katkis: olan faktorlere bakildiginda, insiilin
direnci anlamli diigme gosterirken, diyabet siiresi, aglik
insiilin diizeyi ve TKG yiikselme gostermektedir. Di-
yabetin baglangicinda var olan insiilin direnci, diyabet
stiresinin uzamast ile beraber B hiicrelerinin zamanla
kaybryla yerini insiilin yetersizligine birakmaktadir. Bu-
rada tezat olusturan durum ABI iskemiyi isaret ederken
insiilin yiikselmesi ile insiilin direncinin diismesi ara-
sindadur. Insiilin direnci; AKG X insiilin aglik /405 for-
miiliinden hesaplaniyor, bu formiile gore aglik insiilini
yiikselip insiilin direnci diistityse AKG diigmesi bekle-
nir. Diyabet siiresinin ilerlemesi ile B hiicre rezervinin
azalmas, insiilin diizeyinin digsmesini getirmelidir. Bu
tez insiilin direncinin zamanla diigmesini agiklayabilir
ve bu siirede de zaten ateroskleroz olusmustur ve ABIde
iskemiyi tanimlamaktadir. Ote yandan hastalarin kul-
land1g1 oral antidiyabetiklerin bu durum tizerinde etki-
leri olabilir. Ozellikle insiilin sekreteagoglar saghkli bir
yorum yapmay1 giiclestirmektedir. Ayrica insiilin fazla-
L1g1, instilinin anabolizan etkisi ile damar cidarinda me-
diyal bir hipertrofiye neden olup iskemiyi tetiklemekte
midir? Bu hipotez de izaha muhtactir. Biitiin bunlardan
hareketle, akut hiperglisemiden ziyade uzun siireli kro-
nik hiperglisemiye olan maruziyetin PAH igin bir risk
olusturdugu iddia edilebilir.

11 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

Diyabetli hastalarda dislipideminin 6zellikleri dii-
siik HDL-c, hipertrigliseridemi ve yiiksek LDL-cdir.
Hiperkolesterolemi ateroskleroz i¢in iyi bilinen bir
risk faktorii olmasma ragmen, dislipideminin PAH
gelisimi tizerindeki etkisi tartigmalidir. Bir ¢aligmada
dislipidemi ABI icin daha az énemli bulundu, diger
risk faktorleri i¢in diizeltme yapildiktan sonra, 65 yas
tistii hastalarda diisiik ABI i¢in sadece Tcol bagimsiz
bir risk faktort olarak bulundu (23). Calismamizda
glisemik diizeye gore ayrilmis gruplarda dislipide-
mi agisindan anlamli fark bulunmasina ragmen ABI
gruplart arasinda bir fark bulunmadi. ABI kantitatif
olarak alimdiginda HDL-c ile aralarinda anlaml fark
vardi (p<0.05).

T2D hem mikro hem de makrovaskiiler komp-
likasyonlarla iliskilidir. Hastaligin erken tespiti ¢ok
onemlidir, dnlenebilir ve hatta erken agamada uygun
sekilde yonetilirse geriye dondiiriilebilir (11). Bir ¢a-
lismada yas, proteiniiri ve diyabetik periferik néropa-
ti, diisitk ABI ile giiglii bir sekilde iliskilendirilmistir.
Mikrovaskiiler komplikasyonlarin digitk ABI igin
onemli risk faktorleri oldugu iddia edilmektedir (23).
Calismamizda ABI ve OSI’nin mikrovaskiiler kompli-
kasyonlarin varlig ile aralarinda anlamli bir fark bu-
lunmadi. Diyabetiklerde albiiminiirinin varligi, PAH
icin 6nemli bir risk faktori olarak ileri siriilmistir
(27). Kohortumuzda ABI gruplar1 arasinda kreatinin
ve albimintiri agisindan anlamli bir fark vardi. Ayrica
ABI ile albiminiiri arasinda negatif yonlii anlamli bir
iliski goriildii. Albiminiirinin erken donemde saptan-
mast hem diyabetik nefropati hem de ateroskleroza
bagli hastaliklarin erken bir belirteci olabilir. Bazi de-
zavantajlar1 olmasina ragmen albliminiiriyi saptamak
hassas, giivenilir, ucuz ve kullanigh bir yontemdir.
PAH ve diyabetik nefropatiyi erken tanimak igin ABI
ile albiiminiiri kombine edilebilir (28).

Bazi calismalarda ABI'nin DR ile iliskili oldugu
vurgulanmakla beraber, DRnin hangi evresi oldugu
tartigmalidir. Bir ¢alismada, PAHIn proliferatif DR
ile iliskili oldugu gosterildi ve risk altindaki bu popii-
lasyonda ABI yapilmasi tavsiye edildi (8). DR ile ABI
arasinda bir iligki tespit edemedik. Bagka bir ¢alisma-
da noropatik agr1 ile ABI arasinda iliski tespit edilmis,
ayrica bunda diyabet siiresinin de etkili oldugu savu-
nulmugtur (29). Caliymamizda, noropati diizeyi ile
ABI gruplar1 arasinda anlamli fark yoktu ve diyabet
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stiresinin beklendigi gibi biitiin mikrovaskiiler komp-
likasyonlar ile anlaml bir iliskisi vardi. Cok stk olarak,
alt ekstremite agris1 periferik noropatiye atfedilirken,
PAH olasilig1 gozden kagar. Bundan dolayr PAH dis-
lamak i¢in erken donemde daha basit ve noninvaziv
olan ABI yapilmalidir, ¢iinkii diyabetik noropatiyi dis-
lamak daha zor ve daha komplikedir, ayrica néropa-
tinin prediyabet déneminde bagladig1 da distiniliirse
bu ayrim daha da énemli bir hale gelmektedir.

PAH, alt ekstremitelerin aterosklerotik tikayici has-
talig1 ile karakterizedir ve alt ekstremite amputasyonu
i¢in major bir risk faktoriidiir. Ayrica KVH ve SVH
ile yiiksek bir olasilikla birliktedir (24). ABI'nin diisiik
ve yiiksek degerlerinin artan KVH olay riski ile iligkili
oldugu bir¢ok caligmada bildirilmistir. (30,31). Calis-
mamizda ABI gruplart ile karotis doppler incelemesine
gore gruplandirilmis kohort arasinda anlaml bir fark
bulunmadi. Ciddi iskemi grubunda en yiiksek karotis
stenozu orani ve plak vardi. Glisemik gruplar ile karotis
dopplere gore gruplandirilmis kohort arasinda anlam-
I1 bir fark bulundu (p<0.001). Karotis arter IMK artis
KVH patogenezinde ilk basamakta yer alan endotel
disfonksiyonunun ve aterosklerozun erken bir bulgu-
sudur (32). IMK yllik artig1 iskemik kalp hastaligindan
olimleri tahmin edebilmektedir (33). Calismada yeter-
li sayida IMK artist olan hasta olmadig1 igin bir deger-
lendirme yapilmamistir. ABI ile makrovaskiiler komp-
likasyonlarin varlig1 ve karotis steonoz oranin artisi
arasinda negatif yonde anlamli bir iligkinin saptanmasi
bizim ¢alismamizda KVH i¢in ABI bir tanimlayici ola-
bilecegi fikrini desteklemektedir. Sistolik kan basinci
ile ilgili bir yoruma gerek duyulmadi, ABI zaten ondan
titretildigi icin bir yorum yapmak anlamli olmazdi.

Mevcut calismanin kisitlamalar: vardir. Once-
likli olarak, saglikli kontrol ve prediyabet grubunun
orneklem biiytikliigli diyabet grubu bir biitiin olarak
alindiginda kargilastirma icin yetersiz kalmaktadir.
Bu kusithilig asmak icin HbAlc diizeylerine gore ay-
rilmis diyabet hastalar1 hem kendi aralarinda hem de
prediyabet ve saglikli kontrol grubu ile karsilagtiril-
mistir. Tkincisi, diyabet grubunda oral antidiyabetik,
statin, antiagregan ve benzeri ilaglar kullanildigindan
AKG, TKG, insiilin diizeyi, insiilin direnci, oksidatif
stres bagta olmak tizere tiim biokimyasal parametre-
ler bir sekilde etkilenmektedir. Bu etkilesimin 6niine
gecmek i¢in hi¢ medikal tedavi almamis bir kohort

secilebilir ama bu hem hig ilag almamig hastay: bul-
ma zorlugu hem de etik nedenlerden dolay1 pek olast
goziikmemektedir. Ugiincii kisitlama, 3-6 aylik zaman
araliginda bakilan 3 idrar 6rneginde albumin/kreati-
nin oraninin en az ikisinin anormal olmas: albiimintiri
tanist koydurur. eGFR <60 ml/dk olmasi ile albiimi-
niirinin varlig1 diyabetik nefropati olarak kabul edilir.
Caligmada sadece bir idrar 6rnegine gore karar verildi.
Kesitsel bir ¢alisma oldugundan mevcudun yani anin
tespiti yapilmistir. Son olarak, caligmada yeterli sayida
IMK artisi olan hasta olmadig1 i¢in bir degerlendirme
yapilmamuistir.

Bireyin yas1 ve diyabet siiresine bagl olarak hi-
peglisemiye olan uzun siireli maruziyet, makrovaskii-
ler komplikasyonlarin gelisimine yol agabilir ve ABI
makrovaskiiler komplikasyonlar1 6ngorebilir. Diyabet
stiresinin de biitiin mikrovaskiiler komplikasyonlar ile
anlaml bir iligkisi tespit edildi. Bundan dolay: hasta-
nin 50 yasa gelmesini beklemekten ziyade diyabet sii-
resine gore PAH" erken tanimak i¢in ABI ile tarama
o6ne alinabilir. Periferik néropatiye bagli agr1 PAH ile
karigabilir, PAH1 tanimak veya diglamak i¢in erken
dénemde daha kolay bir test olan ABI yapilabilir. Di-
ger yandan albiimintiri diyabetik nefropatiyi 6ngordii-
gl gibi diger mikrovaskiiler komplikasyonlar1 da 6n-
gorebilir. ABI ile albiiminiiriyi kombine kullanabilecek
modaliteler iizerinde ¢alisilabilir ve yeni eklenebilecek
parametreler ile bu modeller gelistirilebilir. Bunlarin
aksine ABI ile diyabetik retinopati arasinda bir iligki
tespit edemedik. Diyabet siiresi, insiilin direnci, a¢-
lik insiilin diizeyi ve TKGden olusan model iskemiyi
ongormek i¢in uygulanabilir. Ayrica, akut hiperglise-
miden ziyade uzun siireli kronik hiperglisemiye olan
maruziyetin PAH i¢in bir risk olusturdugu iddia edi-
lebilir.
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Cikar catigmasi ve finansman bildirimi

Yazar bildirecek bir cikar catigmast olmadigini beyan
eder. Yazar bu calisma icin higbir finansal destek alma-
digin1 da beyan eder.
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The treatment of different odontogenic cysts
in children only using acrylic appliance-guided
decompression: A long-term clinical study

Cocuklardaki farkli odontojenik kistlerin yalnizca akrilik
aparey kullanilarak yapilan dekompresyonla tedavisi:
Uzun donemli klinik calisma

Enes Ozkan’, Bilal Ozmen?
Abstract

Aim: Various odontogenic cysts may rarely occur in the jawbones during childhood, including radicular cysts,
dentigerous cysts, and odontogenic keratocysts. Treatment for such cysts ranges from conservative approaches
to radical surgical procedures. The present study evaluates the effect of the decompression alone method for
treating various odontggemc cysts in children. . v . ‘ 2 Department of Pedodontics,
Methods: A retrospective cohort study was performed that included pediatric patients who applied to the pe- Faculty of Dentistry, Ondokuz
dodontics clinic between 2014 and 2016. Data such as age, gender, anatomical location, reasons for admission, Mayis University
histopathological diagnosis and dimensions of the cysts, and associated teeth were recorded. All odontogenic

cysts were treated using the decompression method with an acrylic obturator. All patients were evaluated clini-

cally and radiologically one, three, six, and 12 months after the operation and annually thereafter.

Results: As a result of the pathological examination, it was determined that 10 of the 16 odontogenic cysts were

dentigerous cysts, 5 were radicular cysts and 1 was an odontogenic keratocyst. The patients consisted of 4 girls

and 12 boys, with a mean age of 108.68+21.01 months. The average duration of the decompression was 7.3+1.41

months and the average follow-up was 9.6+2,56 years. In four patients, spontaneous eruption of the impacted

permanent teeth was not observed; these were erupted using orthodontic treatment. In two cases of dentiger-

ous cysts, the impacted teeth were extracted and the cyst was enucleated. In the remaining 14 cases, the per-

manent teeth erupted (spontaneous+orthodontic guided) successfully (87.5%), and the cysts healed completely

after decompression treatment.

Conclusion: To avoid developmental problems, conservative procedures should be preferred for the treatment

of odontogenic cysts in children. Decompression therapy using an acrylic obturator is an effective treatment for

odontogenic cysts in pediatric patients; this approach protects and maintains permanent teeth. However, new

clinical studies with larger sample sizes are needed to support these results.

Keywords: Appliance; child; decompression; dentigerous cyst; radicular cyst; odontogenic keratocyst

" Department of Oral and
Maxillofacial Surgery,
Faculty of Dentistry, Istanbul
Medeniyet University

Oz

Amag: Cocukluk caginda cene kemiklerinde nadir olarak radikuler kist, dentigertz kist ve odontojenik kerato-
kist gibi odontojenik kistler meydana gelebilir. Bu tur kistlerin tedavisi, konservatif yaklasimlardan radikal cerrahi
prosedurlere kadar farkl sekillerde yapilabilir. Bu calismanin amaci, cocuklarda gesitli odontojenik kistlerin tedavisi
icin akrilik obturator kullanilarak yapilan dekompresyon yénteminin uzun dénemli basarisini degerlendirmektedir.
Yoéntemler: 2014-2016 yillari arasinda pedodonti klinigine basvuran pediatrik hastalar ¢alismaya dahil edildi. Yas,
cinsiyet, anatomik yerlesim, basvuru nedenleri, kistlerin histopatolojik tanilari ve boyutlari, iliskili oldugu disler
gibi veriler kaydedildi. Odontojenik kistler akrilik obturatér ile dekompresyon yontemi kullanilarak tedavi edildi.
TUm hastalar operasyondan bir, (g, alti ve 12 ay sonra ve sonrasinda yillik olarak, klinik ve radyolojik inceleme ile
degerlendirildi. Received/Gelis :10.11.2022
Bulgular: Patolojik inceleme sonucunda toplam 16 odontojenik kistin 10'u dentiger6z kist, 5'i radikuler kist ve Ti Accepted/Kabul: 20.12.2022
odontojenik keratokist oldugu tespit edilmistir. Calismaya dahil edilen hastalar 4 kiz ve 12 erkekten olusmaktadir

. DOI: 10.21673/anadoluklin.1202049
ve ortalama yaslari 108,86+21,01 aydir. Dekompresyon tedavisinin ortalama stresi 7.3+1,41 aydir. Hastalar orta-

lama olarak 9,6+2,56 yil takip edildi. Dért hastada gémuk daimi dislerin spontan strmesi gézlenmedi, bunlar Corresponding author/Yazisma yazar
ortodontik tedavi ile surduraldu. iki dentigerdz kist vakasinda gomulu disler cekildi ve kist entkle edildi. Kalan Enes Ozkan

14 vakada daimi disler (spontan+ortodontik) basariyla strdu (%87,5) ve dekompresyon tedavisi sonrasi kistler Istanbul Medeniyet University, Faculty
tamamen iyilesti. of Dentistry, Departm_ent of Oral and
Sonug: Cocuklarda odontojenik kistlerin tedavisinde gelisimsel problemlerden kacinmak icin konservatif Maxillofacial Surgery, Istanbul, Tarkiye

prosedurler tercih edilmelidir. Akrilik obttrator kullanilarak yapilan dekompresyon tedavisi, pediatrik hastalarda E-mail: drenesozkan@gmail.com

odontojenik kistler icin etkili bir tedavidir ve bu yaklasim kistlerin spontan olarak iyilesmesinin yanisira daimi

dislerin basaril bir sekilde strmesini de saglayabilir. Ancak bu sonuglarin desteklenmesi icin daha genis 6rneklem ORCID
boyutlarina sahip yeni klinik ¢calismalarin yapilmasina ihtiya¢ bulunmaktadir. Enes Ozkan: 0000-0002-8182-9042
Anahtar Sozciikler: Aparey; cocuk; dekompresyon; dentijertz kist; radikuler kist; keratokist Bilal Ozmen: 0000-0002-4435-288X
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INTRODUCTION

During childhood, various age-specific changes occur
in the maxillofacial bones. Pathological lesions, simi-
lar to those found in adults, may also occur in chil-
dren. Radicular cysts, dentigerous cysts, and odonto-
genic keratocysts are the most common pathologies in
the jawbones of pediatric patients (1).

Radicular cysts (52.3% of cases) the most common
type of jaws cysts, result from the proliferation of Mal-
assez epithelial tissue remnant due to inflammation
after pulp necrosis (2). Although they are frequently
associated with permanent teeth in the third decade,
they are rarely seen in patients with primary teeth
(0.5-3.3% of all radicular cyst cases) (2,3). The most
common etiological causes of radicular cysts during
primary dentition are dental caries and trauma (3). In
primary teeth, the second molar is the most common
causative agent of radicular cysts (2). These cysts grow
slowly and may cause large expansions. On a radio-
graph, they are indicated by well-defined unilocular
radiolucent regions, typically in the roots. After appro-
priate treatment, these cysts do not usually recur. Pri-
mary teeth with radicular cysts may be extracted (4).

Dentigerous cysts develop between the enamel
epithelium and enamel and are caused by enlarged
follicles in impacted teeth (5,6). These are the most
common type of odontogenic developmental cysts (5).
Dentigerous cysts may be developmental or inflamma-
tory. Developmental dentigerous cysts are more com-
mon in the second and third decades; the inflammato-
ry type usually appears in the first and second decades
(7). In the first decade, the incidence of dentigerous
cysts is around 4-9% (8). They are usually associated
with a nonvital immature primary tooth (9). Dentiger-
ous cysts are usually asymptomatic and are detected
incidentally. On a radiograph, these cysts are indicated
by a well-defined sclerotic unilocular radiolucent area
around an unerupted tooth (10). They are always as-
sociated with an impacted tooth or tooth bud (5). The
pain usually occurs when there is a secondary infec-
tion in the cyst (5).

Odontogenic keratocysts (OK) typically have a
parakeratinized squamous epithelium and a destruc-
tive character. OKs usually occur in the ramus and an-
gulus regions of the mandible. On a radiograph, they
are indicated by well-defined multi- or unilocular ar-

eas, making them difficult to distinguish radiographi-
cally from other cysts and tumors of the jaws (11). OKs
have a high recurrence rate (up to 62%) and are rare in
children (12).

Conventionally, these cysts are treated by enucle-
ation of the cyst and extraction of the involved tooth, if
any. Conservative surgical procedures such as decom-
pression (Thomas procedure) are preferred if the cyst is
large and involves important anatomical structures or
if it involves permanent teeth in a young patient (13).
In 1947, Thomas demonstrated a method for drain-
ing and irrigating the cyst by placing a tube through
a window in the cyst wall (14). This approach is used
to regress the cyst; it can then be removed more eas-
ily due to the reduced pressure. After this treatment,
impacted teeth may move towards the occlusion due
to the decrease in pressure and erupt passively. When
an impacted tooth does not erupt spontaneously, orth-
odontic treatment methods should be used. (15). This
clinical study reports the results of decompression
treatment of different odontogenic cysts in the pedi-
atric population.

I
MATERIAL AND METHODS
The retrospective cohort study was approved by

Istanbul Medeniyet University Goztepe Prof. Dr. Sii-
leyman Yal¢in City Hospital Clinical Research Ethics
Committee (Date: 07.04.2021, Decision no: 2021/0252)
and carried out in accordance with The Code of Eth-
ics of the World Medical Association (Declaration of
Helsinki). Among the patients who applied to Ondo-
kuz Mayis University Faculty of Dentistry Pedodontics
Clinic between January 2014 and December 2015, 16
pediatric patients with cystic lesions in the jaw, with-
out any systemic disease, drug use, and parafunctional
habits, and who were able to comply with the treat-
ment were included in the study. Informed consent
forms were obtained from the parents of all patients, in
which they consented to voluntarily participate in the
study. Participants’ demographic information and the
diagnoses, cyst locations, sizes, associated symptoms,
and additional treatment requirements of the cysts are
recorded. After analyzing the data with descriptive sta-
tistical analysis, the relationships between categorical
variables and numerical data were analyzed with the
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Table 1. Demographic data for patients and characteristics of odontogenic cyst

Follow-up Cyst

A Associated 1 ted Radi h
Sex ge Period Jaw ssoclated tmpacte Size (mm) Symptoms aclograp Ort
(month) Type tooth tooth records
(month)
F 99 120 DC Max  64-65 23-24 32.83 Decay, swelling OPG+CBCT +
Delayed OPG+CBCT
M 136 84 DC Man - 33 47.55 . -
eruption
F 110 144 DC Man 85 45 35.43 Decay, pain OPG -
M 93 120 RC Man 75 35 21.65 Pain, decay OPG -
M 78 156 DC Man - 36 3343 Swelling, pain ~ OPG -
Swelling, OPG+CBCT
M 102 120 DC Max 55 11-12-13 41.23 pain, delayed +
eruption
M 139 120 RC Man 75 35 40.92 Decay, pain OPG -
M 115 120 OK Man - 43-44-45 63.47 Regular visit OPG+CBCT -
F 95 108 DC Max 65 24 31.45 Decay, swelling OPG+CBCT +
Delayed
M 132 108 DC  Man - 33 46.85 care OPG -
eruption
F 117 96 DC Man 84 44 34.51 Decay OPG -
Pain, swelling,
98 9 RC  Man 74 34 2215 L SWElNE— opg -
decay
73 72 DC Man 75 35 31.95 Swelling, pain ~ OPG+CBCT -
Swelling, OPG+CBCT
M 95 84 DC Max 55 14-15 40.63 pain, delayed +
eruption
M 135 108 RC Man 75 35 41.52 Decay, pain OPG -
M 122 84 RC Man 85 44-45 61.49 Decay, pain OPG -

M: Male, F: Female, mm: milimeter, RC: Radicular cyst, DC: Dentigerous cyst, OK: Odontogenic keratocyst, Max: Maxilla, Man: Mandible,

OPG: Orthopantomography, CBCT: Cone beam computed tomography, Ort: Orthodontic treatment, Size refers to the largest size of the

detected cyst after calibration on the OPG film.

independent t-test, and the relationships between two
categorical variables were analyzed with the Pearson
chi-square test.

All patients were evaluated with an intraoral and ra-
diological examination (Orthopantomograph in regu-
lar visits; Cone Beam Computed Tomography or occlu-
sal radiography if needed). The shrinkage of the cysts
and the eruption of impacted teeth were followed on
routinely taken panoramic films. Decompression ther-
apy was administered to all patients. To reach the cysts,
cyst-related primary teeth were extracted in 15 patients,
while a buccal window was opened in one patient. Once
the cysts were accessible, the cystic epithelium closest
to the socket was excised. The excised cyst epithelium
was sent for pathological examination, and the cystic
cavity was irrigated with physiological saline. An ap-
propriately sized plastic drain was fixed to the window.
Care was taken to extend the drain into the cystic cavity.

17 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

The drain was left in place for three weeks. The cystic
capsule was not sutured to the oral mucosa. After three
weeks, epithelization was completed, the drain was re-
moved and alginate impressions were taken. To prevent
spontaneous closure of the window and also adjacent
teeth from tipping, removable acrylic obturators were
made (Fig 4). The obturators were individually designed
and stabilized based on the condition and number of
teeth present. After the operation, parents were advised
to irrigate the cystic cavity daily. Monthly follow-ups
were conducted to check the compliance of the obtura-
tor and to irrigate the cystic cavity. The obturator was
left in place until the radiograph indicated that the cys-
tic lesions were completely healed and the tooth erupted
spontaneously. Follow-ups were conducted in the first,
third, sixth, and twelfth months after the operation and
annually thereafter. Patients were evaluated radiologi-
cally and clinically during these check-ups.
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Figure 1. Treatment of large odontogenic keratocyst with decom-

pression

A.1. An occlusal radiograph shows the buccal expansion and mul-
tilocular appearance of the odontogenic keratocyst and the location
and position of the impacted tooth. A.2. Here, migration was ob-
served: of 43 towards the mesial and of 44 and 45 towards the dis-
tal. B. Tooth 84 was extracted, and an obturator was placed in this
area. Seven months after the operation, a radiograph shows bone
regeneration and migration of the teeth to their original occlusion
area. C.1. Thirty-six months after the operation, 44 and 45 have fully
erupted; however, 43 has migrated mesially again. C.2. In the sagittal
section of CBCT, cystic formation was observed around the canine.
Tooth extraction and cyst enucleation were performed after an orth-
odontic consultation. D. All cystic areas were completely healed 120
months after the operation, and 28 and 48 were impacted. The cystic
formation in the distal of 48 was striking. Enucleation treatment was

planned to treat this cystic formation.

I
RESULTS
The characteristics of cysts and the demographic data

were recorded (Table 1). A total of 16 pediatric patients
(four girls and twelve boys, mean age 9.6) with eleven
developmental (one keratocyst, ten dentigerous cysts)
and five inflammatory (radicular) cysts were treated
and followed up for a mean of 108,75 months (Fig 1,
Fig 2, Fig 3). Of the 16 systemically healthy patients in-
cluded in this study, four were female and twelve were
male (female-to-male ratio = 1:3). While the mean
age of boys was 105.2 months, it was 109.8 months for
girls (p>0.05). The distribution of cysts between girls

Figure 2. Treatment of radicular cyst with decompression

A. A radiograph shows that the radicular cyst, which is thought to
be triggered by deep dentin caries in 85, has caused migration of
45. B. Premolar teeth have spontaneously occluded 24 months after
decompression therapy, and no recurrence has been observed. C.
Intraoral view 18 months after the operation. D. From a panoramic
radiograph taken 84 months after the operation, a cystic formation

was detected at the apical site of 45.

Figure 3. Treatment of large dentigerous cyst with decompression

A. A dentigerous cyst associated with 33 was detected; 31, 32, and
34 were vital. B. Eighty-four months after decompression, the cyst
had healed and had taken its place in occlusion. No recurrence was

observed.

and boys was not significantly different. In terms of all
cysts, there was no significant difference in the sizes of
cysts located in the maxilla (36.5 mm) and mandible
(40.1 mm). In addition, the mean size of dentigerous
cysts is 37.6 mm, while the mean size of radicular cysts

Anatolian Clinic Journal of Medical Sciences, January 2023; Volume 28, Issue 1
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Figure 4. The use of acrylic obturator in decompression

A. Acrylic obturators, which hold the window into the cyst open
and prevent the adjacent teeth from tipping, were used during the
decompression treatment. Obturators should be worn until the cyst
heals and the teeth erupt to prevent closure of the window. B. The
obturator should be reharmonized with the teeth in case of an in-
compatibility. C. Image of a radicular cyst in the left lower jaw with
the obturator in place. D. Rapid ossification and rapid eruption were

observed three months after decompression.

is 37.5 mm (p>0.05). The mean age at which dentiger-
ous cysts were detected was 103.7 months, while ra-
dicular cysts were 117.4 months (p>0.05).

Eleven of the cysts were associated with one tooth,
and five cysts (1 keratocyst, 3 dentigerous cysts, 1 ra-
dicular cyst) were associated with two or more un-
erupted teeth. The patients were referred to our clinic
with the following primary complaints: 45% with
swelling (all radicular cysts in the buccal region); 19%
with decay; 18% with pain (10% radicular cysts, 8%
dentigerous cysts), 11% with tooth eruption, and 7%
with crowding of teeth. The remaining cysts (19%)
were asymptomatic and were detected during regular
examinations. In all cases of radicular cysts, deep den-
tin caries was present in the primary teeth adjacent to
the cyst (Fig 2). Radiographic examinations showed
that all unerupted teeth associated with the cyst had
inclined in different directions (Fig 1, Fig 2, Fig3).

The patients received decompression treatment
with obturators for an average of 7.3 months. All pri-
mary teeth associated with a cyst were extracted at
the beginning of the decompression treatment. The
impacted permanent teeth did not erupt spontane-
ously in four cases (all in dentigerous cysts); these
have erupted through orthodontic treatment. In two
cases (both dentigerous cysts), impacted teeth were
extracted and the cyst was enucleated after an orth-

Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

odontic consultation. In the remaining ten cases (1
keratocyst, 5 radicular cysts, 4 dentigerous cysts), the
permanent teeth erupted spontaneously, and the cysts
healed completely. In one keratocyst case, recurrence
was observed during the spontaneous eruption of the
mandibular canine; therefore, the affected tooth was
extracted and the cyst was enucleated. In the same
patient, the cystic formation was noticed in different
locations. As the formation of multiple keratocysts
was suspected, the patient was referred to the genetics
department to be evaluated for Gorlin Goltz (Fig 2).
However, no syndromic findings were reported. Ab-
normal lymph node involvement was not observed in
any participants.

|
DISCUSSION AND CONCLUSION
To promote ideal and stable occlusion in the mixed

dentition period, it is very important to ensure that
teeth erupt according to the eruption guidance (16).
Low mineral content in primary teeth and bone tis-
sue (17), poor eating habits, and inadequate mouth
care may cause infections and cysts to develop rap-
idly in these teeth (18). Odontogenic cysts are usually
asymptomatic and are rare in children, but they can
grow very large if untreated. Due to the small size of
children’s jaws, cysts may frequently involve neurovas-
cular structures and permanent tooth buds. It is im-
portant to treat such cysts conservatively to preserve
these anatomical structures (19). However, untreated
cysts are associated with a high risk of conditions such
as impacted teeth, mobility in adjacent teeth, patho-
logical bone fractures (9), asymmetry, malalignment,
transformation, and malocclusion (5). Different meth-
ods of treating cysts offer various advantages and dis-
advantages. When treating cystic lesions, various fac-
tors such as the patient’s age, cyst size and location, soft
tissue involvement, treatment history, and a histologi-
cal variant of the cyst are considered (20, 21). When
there is mixed dentition, enucleation is preferred for
small cystic lesions, while marsupialization/decom-
pression is preferred for large ones or those adjacent
to important anatomical structures (20, 22). Marsupi-
alization/decompression is a leading treatment option
for pediatric patients with high tissue regeneration
capacity and tooth eruption potential. This approach
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leads to lower rates of morbidity and allows the cystic
cavity to heal gradually in more normal bone contours
(20). The key to this method is removing the pressure
from the cystic cavity (22). Therefore, the surgeon
should suture the cyst epithelium to the oral mucosa
(marsupialization) or place an obturator to ensure that
the window in the cyst wall remains open for a long
time (decompression). If the cystic cavity is large and
the predicted recovery period is long, the use of an ob-
turator is preferred (20). Another advantage of using
an obturator is that the cavity of the extracted primary
teeth can be preserved. In all patients included in this
study, obturator-assisted decompression was preferred
since the cysts were large and were associated with
permanent tooth buds. In this study, cystic lesions
in 16 pediatric patients aged six to eleven were suc-
cessfully treated with decompression alone. The crite-
ria for successful treatment were complete healing of
cystic lesions, no recurrence for at least five years, and
complete eruption of the associated teeth, either spon-
taneously or through orthodontic treatment. 62.5% of
the impacted teeth erupted spontaneously, while 25%
required orthodontic treatment. In our study, 87.5%
of cystic lesions were successfully treated with decom-
pression. Decompression therapy was effective in all
patients except the two cases of dentigerous cysts. As
we stated in our report, the success rate of decompres-
sion therapy is also quite high in the literature (22).
Acrylic obturators have been shown to be successful in
a radicular cyst case series (22). In the results of mar-
supialization treatment of dentigerous cysts seen in
35 pediatric patients, it was observed that orthodon-
tic treatment was applied in 24% of the cases because
there was no spontaneous tooth eruption, and sponta-
neous eruption occurred in 34% of the cases and the
cysts were healed (23). It has been used successfully in
the treatment of all odontogenic cysts seen in pediat-
ric patients. It has been reported that the decompres-
sion method can also be used successfully in the case
of keratocyst, the teeth erupted spontaneously and the
cyst was completely healed, and no recurrence was en-
countered in the 5-year follow-up (11).

One disadvantage of the decompression method is
the need for regular irrigation to keep the cystic cavity
clean; thus, this method requires patient compliance
(22). In addition, stabilizing the obturators used for

decompression can be challenging in young patients.
In the monthly follow-ups, we found that the compat-
ibility of the obturators was impaired. This was found
to be caused by the loosening of the clasps or erupt-
ing teeth. However, they were quite compatible in the
use of the obturator. However, obturators play a criti-
cal role in the successful treatment of these cysts, as
they protect the opening in the cystic cavity and act as
placeholders. The advantages of this approach include
the low morbidity rate, preservation of the permanent
tooth follicles and bone, and promoting of healing that
follows normal bone contours. Therefore, this conser-
vative approach to treating odontogenic cysts should
always be considered, especially in patients with mixed
dentition (8). To limit the total radiation dose, none of
the patients in the present study received CBCT dur-
ing the initial surgical procedure, as decompression
was planned as the primary treatment. Therefore, a
two-dimensional radiographic examination of cystic
lesions could be performed. CBCT was used to deter-
mine the precise location of the teeth to have erupted
orthodontically or prior to cyst enucleation and the
extraction of impacted teeth. Routine radiographic
checks were conducted using OPGs.

The characteristics of the cystic lesions in this study
are similar to those reported in the literature. Although
many case series of cystic lesions in adults have been
reported, there are few studies of cysts in children (23).
Because odontogenic cysts are rare in children. For ex-
ample, only 1% of all radicular cysts occur in children.
These cysts may be less common in children because
of the relatively short duration of primary dentition.
Although there is sufficient time for cyst development
in the jaw between the ages of zero and 12, it is be-
lieved that periapical infections in primary teeth can
easily drain into the maxillary sinus or gingival region,
thus preventing the formation of inflammatory cysts
(2). The low rate of radicular cysts originating from
these teeth can be explained by spontaneous healing
of the lesion following extraction of primary teeth, the
low rate of biopsy to diagnose these lesions, and a lack
of attention to radiolucent lesions in the apical areas of
primary teeth during examinations (3). One study of
children under 16 years of age reports that 5% of 4,406
cases of radicular cysts occurred in this population;
radicular cysts were the most common pathological
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lesion after mucous cysts and apical granuloma (24).
Besides radicular cysts, dentigerous cysts are the other
common odontogenic cysts in children (25). Jones et
al. (24) found that 238 of a total of 519 cysts in chil-
dren were radicular cysts, 157 were dentigerous cysts,
and 71 were keratocysts (the ratios of all pathological
lesions were 5.4-3.56-1.61). In a study conducted on
Turkish children, 4.8% of 472 pathologic lesions were
radicular cysts (70% of these were in the mandible)
and 3.1% were dentigerous cysts (of which 53.3% were
in the maxilla) (26). In this study, it is seen that den-
tigerous cysts are more numerous. It can be said that
this situation is caused by the small sample size or the
diagnostic dilemma between the dentigerous cyst and
the radicular cyst (25).

In children, radicular cysts are most common
in the mandibular molars (67%), maxillary molars
(17%), and anterior teeth (3%). Radicular cysts in chil-
dren in the anterior region often occur due to trauma;
in the posterior teeth, they are often associated with
caries (22). Pulp treatment has also been identified as
a causal factor in the development of radicular cysts
in primary teeth. Phenol compounds are sometimes
used for the histopathological examination of radicu-
lar cysts associated with primary teeth; the substances
used for endodontic treatment of these teeth trigger
antigen stimulation and cause the cyst to grow more
aggressively. The large apical foramen of primary teeth
may help trigger these pathologies after endodontic
treatment. Therefore, after endodontic treatment of
primary teeth, follow-ups to check for potential pa-
thologies are recommended. All of the radicular cysts
in this study were associated with caries in the man-
dibular primary molar (2). The most common symp-
toms of radicular cysts in children are pain, expansion
of the buccal cortex, well-defined unilocular radio-
lucency, and displacement of permanent teeth (27).
Most of the patients in this study were referred to our
clinic due to primary complaints of swelling and pain.
Radicular cysts originating from primary teeth have
been reported in patients aged 3 to 19 years, but they
are frequently detected between the ages of 7 and 9 (2).
They are more common in boys (22). In this study, all
patients with radicular cysts were boys; their mean age
was 9.86 years.

In children, dentigerous cysts can be confused with
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radicular cysts. Since radicular cysts may also involve
permanent dental crowns, clinical radiographic and
histopathological correlation require for a definitive
diagnosis (2, 22). In pediatric patients, inflammation
that spreads from the root apex of the primary tooth
can lead to the development of an inflammatory den-
tigerous cyst, similar to a radicular cyst, around the
unerupted permanent tooth (28). Pathological exami-
nations of all dentigerous cysts in this study showed
significant inflammatory cell infiltration. Due to these
features, dentigerous cysts and radicular cysts may be
misdiagnosed. One of the most important clinical con-
ditions associated with radicular and dentigerous cysts
is that the cysts prevent the eruption of permanent
teeth and can even cause permanent teeth to migrate.
It is seen that dentigerous cysts may cause mesiodistal
displacement of unerupted teeth, while radicular cysts
more frequently cause displacement of unerupted
teeth inferiorly in the lower jaw and superiorly in the
upper jaw. This may be caused by intracystic pressure,
but it does not cause pathology in the tooth crown or
root formation.

Odontogenic keratocyst is a very rare cyst in chil-
dren. While the conventional treatment of odonto-
genic keratocysts is enucleation due to the potential
for recurrence, marsupialization/decompression treat-
ment is recommended especially in the mixed denti-
tion period (29,11). Studies show that decompression
management is a successful technique in the treatment
of odontogenic cysts in children. In a study conducted
on 23 non-syndromic pediatric patients, keratocysts
were successfully treated with the decompression
method (29).

The most important limitation of this study is the
small sample size. In particular, there is only one case
of odontogenic keratocyst. However, since odonto-
genic cysts are rarely seen in children and this study
was conducted in a single center, the sample size was
like this. Another limitation is that the reduction in
cyst sizes and the orientation of the impacted teeth in
the 3D plane were not calculated during the follow-
ups. Since CBCT imaging is needed for this, we did
not consider giving our patients an additional dose of
radiation. The most critical aspect of this report is that
it demonstrated the long-term treatment results of a
large odontogenic cyst, which is rarely seen in children
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and has a high potential for recurrence. In addition,
another strength of this study is using the same tech-
nique in treating different odontogenic cysts and re-
porting the results simultaneously.

To avoid developmental problems, conservative
procedures should be preferred for odontogenic cysts
in children. Decompression therapy using an acrylic
obturator as a placeholder has successfully been used
to treat various odontogenic cysts in pediatric patients;
this approach protects and maintains permanent teeth.
Since asymptomatic inflammatory cysts can grow very
large in children, routine dental checks and early treat-
ment of any dental caries are crucial.
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Rapid sequence intubation experiences in
the pediatric emergency department

Cocuk acil servisinde hizli seri entUbasyon
deneyimlerimiz

Abstract

Aim: Patient selection and management of rapid sequence intubation (RSI) application in the
emergency department can be challenging for clinicians. In this study, we aimed to describe the
demographic information, clinical characteristics, and medical conditions of the patients who un-
derwent RSI in our hospital’s pediatric emergency department and to present patient management
strategies.

Methods: Cases between 1 month to 18 years old who underwent RSI in the emergency depart-
ment between January 2021 and January 2022 were analyzed retrospectively.

Results: Eleven patients; 7 girls (63,6%) and 4 boys (36,4%) were included in the study. The median
age of the patients was 6(2-15) [minimum (min)-maximum (max)]. The median time from symp-
tom onset to presentation was 120 minutes (min-max 15 minutes-2 weeks). RSI indications were
trauma (n=5), intracranial mass (n=4), ventriculoperitoneal shunt dysfunction (n=1), and refractory
status epilepticus (n=1). All patients had focal neurological deficits on examination. Glasgow Coma
Scale median score was 8 (min-max 4-15). The first neuroimaging method was cranial tomography
in ten (90.9%) patients. Intracranial hemorrhage was present in 45.4% (5 patients) of the patients.
No complications were observed in any of the patients during the RSI application. One patient
died due to intracranial hemorrhage and shunt dysfunction. Neurological deficits (dysarthria, gait
disturbance, hemiparesis, and visual impairment) were detected in five patients during their first-
month follow-up.

Conclusion: This retrospective study identified critically ill children who were admitted to the
emergency department with acute neurological symptoms and underwent RSI to prevent in-
creased intracranial pressure and further brain damage.

Keywords: Children; rapid sequence intubation; sedation

Oz

Amag: Acil serviste hasta secimi ve hizli seri enttibasyon (HSE) uygulamasinin yénetimi klinisyenler
icin zor olabilir. Bu ¢alismada hastanemiz ¢ocuk acil servisinde HSE yapilan hastalarin demografik
ve Klinik ¢zelliklerini ile hasta yonetim stratejilerinin degerlendiriimesi amaclandi.

Yontemler: 1 Ocak 2021 ile 1 Ocak 2022 tarihleri arasinda ¢ocuk acil servisinde HSE uygulanan 18
yasindan kuguk hastalar calismaya dahil edildi.

Bulgular: Calismaya 11 hasta dahil edildi. Hastalarin medyan yasi 6 (2-15) idi [minimum (min)-
maksimum (maks)], 7’si kizdi (%63,6). Semptom baslangicindan basvuruya kadar gegen stire med-
yan dederi 120 dakikaydi (min-maks 15 dakika-2 hafta). HSE endikasyonlari travma (n=5), kafa ici
kitle (n=4), ventriktloperitoneal sant disfonksiyonu (n=1), direncli status epileptikus (n=1) idi. Hasta-
larin Glasgow Koma skala skorlari ortanca degderi 8 (min-maks 4-15) idi. Hastalarin tamaminda fokal
norolojik defisit meveuttu. Ik ndrogérintileme yontemi 10 (%90.9) hastada kraniyal tomografiydi
ve bes hastada (%45,4) intrakraniyal kanama mevcuttu. HSE'ye bagli hicbir hastada komplikasyon
izlenmedi. Hastalardan ikisi exitus oldu (intrakraniyal kanama ve sant disfonksiyonu nedeniyle).
Birinci ay kontrollerinde bes hastada dizartri, yrtime bozuklugu, hemiparezi, gérme bozuklugu gibi
norolojik defisitler tespit edildi.

Sonug: Bu retrospektif calisma, akut nérolojik semptomlarla acil servise basvuran ve kafa i¢i ba-
sincinin artmasini ve daha fazla beyin hasarini énlemek icin HSE uygulanan kritik hasta ¢cocuklari
tanimladi.

Anahtar Sézciikler: Cocuklar; hizli seri entibasyon; sedasyon
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INTRODUCTION

It is vital to ensure the management of the airway
and ventilation in critically ill children. The selection
of appropriate premedication, induction drugs, and
paralytic agents is important for the success of endo-
tracheal intubation and the minimization of compli-
cations. Rapid sequence intubation (RSI) describes a
coordinated, sequential process of preparation, seda-
tion, and paralysis to facilitate tracheal intubation (1).
A quick and systematic approach is essential for the
preparation and execution of the RSI process. It is rec-
ommended to use RSI by clinicians trained in tracheal
intubation for most children who need emergent intu-
bation and are not in cardiac arrest (1,2). Primary in-
dications for RSI include trauma, change of conscious-
ness, intracranial mass or suspected herniation, acute
burns, and conditions with a high risk of aspiration
(3). Patient selection and management of RSI applica-
tions in the emergency department can be challenging
for clinicians.

In this study, we aimed to describe the demo-
graphic and clinical characteristics of the patients who
underwent RSI in our hospital’s pediatric emergency
department (PED).

|
MATERIAL AND METHODS

Study Design and patient selection

The study was a single-center, retrospective, and de-
scriptive case study. Our hospital is a tertiary pediatric
hospital located in Ankara (the capital of Turkey), and
during the pandemic period, approximately 120,000
patients applied annually to our emergency depart-
ment. Clinical Research Ethics Committee of Dr. Sami
Ulus Maternity and Child Health and Diseases Train-
ing and Research Hospital approved this study (Date:
06.04.2022, Decision no: E-22/04-318). We retrospec-
tively analyzed the patients that were admitted to the
PED and intubated between 1 Jan 2021 and 1 Jan 2022
from the hospital database. In this study, we included
patients 1 month to 18 years who received treatment
with RSI through induction and paralytic agents. Pa-
tients who were in deep coma or had cardiac arrest,
given only induction agents for intubation, or intu-
bated without sedation were excluded from the study.

Data collection

Patients’ demographic (age, gender) and clinical features
(symptoms, examination findings), duration between
the onset of the symptoms to the emergency room, the
Glasgow Coma Scale (GCS) scores, the final diagnosis,
emergency management, and treatment were recorded.
Neuroimaging methods [cranial computed tomography
(CT), magnetic resonance imaging (MRI), angiography,
and venography] and all physical examination findings
were recorded. The drugs used in the RSI application
process, their side effects, and complications, if any,
were also recorded. The protocol of our hospital RSI
includes preoxygenation, premedication (atropine for
patients under one year old, lidocaine for over one year
and fentanyl), the use of induction agents (midazolam,
ketamine), and paralyzing agents (rocuronium). Possi-
ble complications were determined as esophageal intu-
bation, right bronchial intubation, trauma (tongue, lips,
teeth, pharynx, and trachea), pharyngeal-esophageal
perforation, and hypoxia, hypocapnia, and dysrhythmia
and aspiration pneumonia.

Outcomes

The primary outcome was the symptoms and signs of
patients undergoing RSI in the PED. Secondary out-
comes were the final diagnosis of patients, the indi-
cations for RSI application, and adverse outcomes of
drugs.

Statistical analyses

Statistical Package for the Social Sciences package pro-
gram for Windows Version 28.0 (SPSS Inc., Chicago,
IL, USA) was used for the statistical analysis. The vari-
ables were investigated using visual (histogram, prob-
ability plots) and analytical methods (Kolmogorov-
Smirnov) to determine whether they were normally
distributed. In descriptive statistics, categorical vari-
ables are expressed as number (1), percentage (%),
and continuous variables are expressed as mean (+),
standard deviation (SD) or median, minimum (min),
and maximum (max) values.

|
RESULTS

During the study period, endotracheal intubation was

performed on 30 patients with different indications in
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Table 1. Demographic and clinical characteristics of the cases

Symptom
Gender Age (year Symptom Examination findings GCS RSI
ge (year) ymp duration 8
Eyes: Right no light reflexes,
yes 1S no 1g. re e‘xes Lidocaine
. fixed dilated, anisocoria. .
Case 1 Female 13 Syncope 30 minutes . K . 8 Midazolam
Left limp: Hemiparasia, R .
ocuronium
hyperactive DTR, left babinsky +
Lidocaine
Fall from height
Case 2 Male 3 i & 15 minutes Lethargy, right-lateralized eyes 8 Midazolam
Vomiting .
Rocuronium
. . . Lidocaine
. Confusion, sign of meningeal
Speech disorder Do Fentanyl
Case 3 Male 6 . 2 hours irritation 9 .
Vomiting . Midazolam
(neck stiffness) .
Rocuronium
Fall from height Stupor, DTR areflexi Lidocaine
all from hei, upor, areflexia,
Case 4 Female i & 15 minutes P . . 4 Midazolam
Seizure anisocoria .
Rocuronium
Lidocai
Headache . ! oca‘me
Case 5 Female 11 . 2 weeks Lethargy, DTR areflexia 8 Ketamine
Speech disorder .
Rocuronium
Altered mental
status . Stupor, Babinski+, right- Midazolam
Case 6 Female 9 . 15 minutes . 4 .
Contraction of lateralized eyes Rocuronium
the arms
Lidocaine
Stupor, DTR areflexia,
Case 7 Male 2 Sleep 12 hours upor . alje exa 4 Midazolam
anisocoria )
Rocuronium
Gait disturbance Lidocai
idocaine
Involunt: Hemi is of the left
Case 8 Female 3 nvo. unary 24 hours Srparesis ,0 clowerte 15 Midazolam
beats in the left limb .
Rocuronium
leg
Lidocai
Gait disturbance . . 1 ocaine
Case 9 Female . 10 days Ataxia, papilledema 14 Midazolam
Vomiting )
Rocuronium
Headache . Lethargy, DTR areflexia, Midazolam
Case 10  Female 14 30 minutes T . 7 .
Syncope Babinski +, right clonus Rocuronium
Headache . . Fentanyl
. Change in consciousness at .
Case 11 Male 15 Vomiting 1 week 8 Midazolam
. follow-up .
Amnesia Rocuronium

GCS; Glasgow coma scale, RSI; Rapid sequence intubation, DTR; deep tendon reflex, CT; computed tomography, MRI; magnetic resonance

imaging

the emergency room [cardiopulmonary arrest (n=9),
deep coma (n=1), respiratory failure (n=4), shock
(n=1), neurological emergencies (n=15)]. There were
11 patients who underwent RSI. RSI indications were
trauma (n=>5), intracranial mass (n=4), ventriculoperi-
toneal shunt dysfunction (n=1), and refractory status
epilepticus (n=1). The median age of the patients was
6 years (min-max 2-15), and 7 of the patients were
female (63.6%). The median time from the onset of
symptoms to admission was 120 minutes (min-max
15 minutes-2 weeks). The clinical characteristics of
the patients were given in a table (Table 1). All patients
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had focal neurological deficits during the examination.
The median GCS score of the patients was 8 (min-max
4-15). Neuroprotective therapy was started, and RSI
was administered to all patients in the emergency de-
partment. There were two cases with GCS above 13
[arteriovenous malformation (n=1) and medulloblas-
toma (n=1)]. They were referred to an external center
for an emergency operation in neurosurgery. RSI was
applied to prevent the risk of increased intracranial
pressure and/or herniation and to provide stabilization
during the transfer phase.
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Table 2. Neuroimaging findings and management of the cases

Diagnosis

Treatment

Neuroimaging Neuroimaging finding
Subdural hematoma in right cerebral
Case 1 CT hemisphere, right lateral ventricle
decompressed, tonsillar herniation
Case 2 CT Hypodense area in the frontal region
Case 3 CT Hematoma in the right temporoparietal
Subdural hematoma, ventricular
Case 4 CT )
decompression
CT
Case 5 MRI Subdural empyema, meningoencephalitis
Case 6 CT Normal
VP shunt, bilateral ventricular
Case 7 CT .
decompression
Hemorrhagic lesion of the supratentorial
Case 8 CT
level, parasagittal area
Cystic lesion with diffusion restriction
Case 9 MRI in the cerebellar hemisphere, lateral
ventricles are significantly dilated
Large area of parenchymal hemorrhage in
Case 10 CT .
the right frontal lobe
Hyperdense area of (30x28x33mm) in the
Case 11 CT left posterior parietal region, minimal shift

to the right, right ventricle slightly faint

Intracranial hemorrhage

Intracranial hemorrhage
Encephalitis

Intracranial hemorrhage

Intracranial hemorrhage

Complicated sinusitis

Subdural empyema

Refractory status epilepticus

VP shunt dysfunction

Arteriovenous malformation

Medulloblastoma

Intracranial hemorrhage

Intracranial abscess

Neuroprotective therapy
Surgical decompression

Neuroprotective therapy
Neuroprotective therapy
Encephalitis treatment
Neuroprotective therapy
Surgical decompression
Neuroprotective therapy
surgical drainage
Antibiotherapy
Neuroprotective therapy
Antiepileptic therapy
Neuroprotective therapy
Antibiotherapy
Neuroprotective therapy

Surgical resection

Neuroprotective therapy
Surgical resection

Neuroprotective therapy
Surgical decompression
Neuroprotective therapy
Surgical drainage
Antibiotherapy

CT; computed tomography, MRI; magnetic resonance imaging, VP; ventriculoperitoneal shunt

Drugs administered during RSI are shown in Table
1. Intravenous (IV) lidocaine was given to 8 patients
(73%) at the premedication stage and IV midazolam
was given to 10 patients (90.9%) at the induction stage.
Intravenous rocuronium was administered to all pa-
tients for the stage of paralysis. Patients were hemody-
namically stable at all stages of RSI. The gag reflex of one
of the patients who was not given lidocaine was not suf-
ficiently suppressed. One patient that brought in due to
a fall from a height could not be intubated in the first 10
minutes after a paralytic agent. Positive pressure ventila-
tory support was provided to this patient, who was con-
sidered to have a difficult airway (short neck and micro-
gnathia), with the help of a balloon mask. The patient
was intubated by an experienced clinician during the
follow-up. Patients with urgent neurosurgical pathology
were referred to a neurosurgery center for surgery. Two
patients died due to intracranial hemorrhage and shunt
dysfunction. Neurological deficits such as hemiparesis,
gait disturbance, and visual impairment were detected
in 5 patients in the first month of control.

The first neuroimaging method was cranial CT in
10 (90.9%) patients. One patient underwent imaging
with cranial CT and MRI, and one patient underwent
imaging with only cranial MRI. Intracranial hemor-
rhage was present in 45.4% of the patients (5 patients).
Neuroimaging methods and findings of the patients
were given in Table 2.

|
DISCUSSION AND CONCLUSION
This retrospective study identified critically ill children

who were admitted to the emergency department with
acute neurological symptoms and underwent RSI to
prevent increased intracranial pressure and further
brain damage. A fall from a height and a change in
consciousness were the main complaints of applicants.
The median GCS score of the patients was 8 and all
patients had at least one focal neurological deficit. In
neuroimaging, 90.6% of patients had a neurosurgical
pathology and these patients were operated on in a

neurosurgical clinic.
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Rapid sequence intubation reduces pain, suppress-
es the gag reflex, and prevents agitation in children
requiring intubation (1,4). RSI increases intubation
success and survival. Simultaneous use of paralytic
agents with sedation in emergency departments is not
as common as in intensive care units. Patient selection
and management of RSI applications in the emergency
department can be challenging for clinicians. Endo-
tracheal intubation in the emergency department can
be performed in many different clinical situations (3).
Many reasons require intubation, such as lack of oxy-
genation and ventilation, inability to maintain and/
or protect the airway, potential for clinical deteriora-
tion, and securing the airway during referral. Except
for one patient in our study, all cases had intracranial
emergent pathology requiring surgical intervention;
intracranial hemorrhage (n=5), subdural empyema
(n=1), intracranial abscess (n=1), arteriovenous mal-
formation (n=1), ventriculoperitoneal shunt dysfunc-
tion (n=1) and medulloblastoma (n=1). Patients had
different altered states of consciousness and intracra-
nial pathologies. Intracranial lesions, mainly trauma
(abscess, tumor, hematoma, cyst, etc.) increase the
intracranial pressure and can cause herniation (5). Im-
proper management of increased intracranial pressure
can also result in morbidity and mortality. RSI was ap-
plied to our patients to provide respiratory control and
prevent neurological complications.

It has been emphasized in the literature that RSI
can be applied in all patients who are not in cardiac ar-
rest or deep coma, and there are no definite contrain-
dications (6). In contrast, sedation and paralysis elimi-
nate spontaneous breathing and protective airway
reflexes, which can cause aspiration and hypoxemia
if the patient cannot be intubated (7). Considering
the current risks, clinician experience and appropri-
ate patient selection are important in RSI practice. The
clinician should be skilled in alternative choices in
cases that cannot be intubated. Sugammadex, which
reverses the effect of neuromuscular blockade, can be
used in the use of rocuronium (8). In our study, a pa-
tient with malformation could not be intubated after
sedation and paralysis, and positive pressure ventila-
tion could be provided with a balloon mask for a short
time. Although alternative methods can be successful
in cases where difficult intubation or difficult airway
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risk is predicted, the decision not to perform or post-
pone RSI should not be forgotten due to the possible
risks.

Atropine, lidocaine, and opiate derivatives may be
preferred at the premedication stage of rapid consecu-
tive intubation to regulate bradycardia, and hemody-
namic changes, reduce intracranial pressure, and pre-
vent gag reflex (9-11). Lidocaine is often preferred for
children over the age of one year, and atropine is often
preferred in infants. Lidocaine was the preferred pre-
medication agent according to the age of our patients
in this study. It was effective in preventing vagal stimu-
lation and gag reflex. Lidocaine was not administered
in three patients, and the gag reflex was not sufficiently
blocked only in one. Suppressing the gag reflex is an
important step to prevent secondary brain damage
in patients with intracranial pathology. Although the
number of patients in this study is insufficient, we
think that routine administration of drugs such as li-
docaine at the premedication stage will be more useful.

While etomidate, midazolam, ketamine, propofol,
and thiopental were recommended at the induction
stage; etomidate, which is associated with a decrease
in the risk of hypotension, was considered the first
agent to be preferred (12,13). Especially etomidate,
midazolam, and ketamine are preferred in the emer-
gency department. Midazolam was the first-choice
induction agent in 90.9% of patients in this study,
because etomidate was not available in our hospital.
The drug must be accessible in the department for the
drug preference. Rocuronium was used for all patients
at the stage of paralysis. A recently published meta-
analysis compared the efficacy of succinylcholine with
rocuronium and concluded that succinylcholine is su-
perior in providing appropriate intubation conditions,
but it has more contraindications and side effects in
children (14,15). Considering this report, the use of
rocuronium may be safer in these patients.

One of the noteworthy situations in the studies
conducted on the RSI ratio and success in the litera-
ture is the knowledge and experience of the clinician
on this issue (3,16). In these studies, it has been shown
that less experienced clinicians have a low number of
successful intubations and a high tendency to avoid
paralytic agents (due to their possible complications).
We believe that the experience of clinicians with pre-
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medication, induction, and selection of paralytic
agents will increase the success of RSI.

This study had some limitations. It reflects single-
center data, and the number of patients is limited.
Although there is an RSI protocol in our hospital, the
choice of drug in the premedication phase belongs to
the clinician, causing some differences according to
the clinician in charge.

This retrospective study identified critically ill chil-
dren who underwent RSI in the PED. It can be safer
to provide airway management with RSI, especially in
critically ill patients who have acute changes in con-
sciousness, require urgent intubation, and have a high
risk of complications due to increased intracranial
pressure. Multicenter prospective studies are needed
to evaluate the diversity of indications and possible
side effects in RSI application.
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Abdiilhak Molla ve Tibbiye’de ¢icek asisi
uygulamasinin baslangici

Abdulhak Molla and the beginning of smallpox
vaccination at the Tibbiye

Oz

Amag: Hekimbasi Abdulhak Molla’nin Turk tibbinin modernlesmesine katkilari ve Tibbiye'de
cicek asisi uygulamasinin baslangici incelenmistir.

Yontemler: Doneme ait temel kaynaklar ve konuyla ilgili monografiler taranarak karsilikli oku-
ma yapllmistir.

Bulgular: Abdulhak Molla Turkiye’nin modernlesme yonunde kritik bir dontsim yasadigi yil-
larda Ust seviyede gorevlerde bulunmustur. Sahsi 6zellikleri yaninda ¢evresi ve ¢zellikle Mus-
tafa Behcet Efendi’'nin kardesi olmasi Molla’nin faaliyetlerinde rol oynamistir. iki kardes birbi-
rini takip eden goérevleri ve ortak vizyonlari ile hem tip egitiminin hem de saglik hizmetlerinin
modernlesmesinde dncd bir kurum olan Tibbiye’nin kurulusunda rol oynamislardir. Cicek asisi
uygulamasinin baslamasi bu dénemde yasanan donustimun sonuclarini 6rneklendirmektedir.
Sonug¢: Abdulhak Molla gérev aldigr dontsim strecinde modernlesme vizyonunu strdUrerek
Turk tibbina katkida bulunmustur.

Anahtar Sézciikler: Cicek asisi; Hekimbasi Abdulhak Molla; Tibbiye-i Sahane

Abstract

Aim: The contributions of Chief Physician Abdulhak Molla to the modernization of Turkish
medicine and the beginning of smallpox vaccine application in Medical School were exami-
ned.

Methods: The basic sources of the period and the monographs on the subject were reviewed
and cross reading was made.

Results: Abdulhak Molla held high-level positions during the years when Turkey was under-
going a critical transformation towards modernization. In addition to his personal characte-
ristics, his environment and especially his brotherhood of Mustafa Behcet Efendi played a
role in Molla’s activities. The two brothers played a role in the establishment of Tibbiye, a pi-
oneering institution in the modernization of both medical education and health services, with
their successive missions and shared visions. The start of smallpox vaccination exemplifies
the results of the transformation experienced in this period.

Conclusion: Abdulhak Molla has contributed to Turkish medicine by maintaining the vision of
modernization during the transformation process he has been involved in.

Keywords: Chief physician Abdulhak Molla; smallpox vaccination; Ottoman Emperial Medical
School
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GIRIS

Tiirkiyede tip alaninda kalici etkisi olan modernlesme
caligmalar1 1826da Yeniceri Ocagrnin kaldirilmasindan
sonra baglamustir. Tip 6zellikle ve 6ncelikle askerlikle
iligkisi yiiziinden odak noktasi olmustur, ancak halkin
saghg da her zaman onde gelen bir kaygidir. Ilk adim
yeni ordunun ihtiyacr i¢in yeni ustilde hekim yetistire-
cek bir okulun acilmasi olmus, ancak bu okul sadece
hekim yetistirmekle kalmamis, hem tip alaninda mo-
dernlesmenin 6nciisii hem de uzun siire halk saglig
hizmetlerinin merkezi olmustur. Hekimbagi Mustafa
Behget Efendi ile birlikte kardesi Hekimbag1 Abdiilhak
Molla da konuyla ilgili 6nemli hizmetleri bulunan ki-
siler arasindadir. Siire¢ Sultan II. Mahmud ve Sultan
Abdilmecid’in destegiyle acilan tip okullar: tizerinden
devam etmigtir (1-5). Bu ¢calisgmada Abdiilhak Mollanin
hizmetleri ortaya konmaya calisilacak ve giintimiizde de
aktif bir tartisma konusu olan agilama konusuna tarihi
bir perspektif saglamak tizere ¢icek hastaligina kars:
miicadelenin baglangi¢ donemi ele almacaktir.

I
GEREG VE YONTEMLER

On dokuzuncu asir Tirk tibbinin modernlesmesi ba-

kimindan 6nemli bir donemdir. Bu devre ait zengin
kaynak bulunmaktadir. Arsiv belgeleri, donemin sa-
hitlerinin eserleri ve bu dénemde ¢ikan yayinlar ya-
ninda donemi ele alan pek ¢ok makale ve kapsamli
inceleme eserleri bulunmaktadir. Bu calismada tezki-
re, vekayiname ve arsiv belgeleri gibi esas kaynaklar-
la birlikte konuyla ilgili monografik ¢alismalar da ele
aliarak kaynaklarin kargilagtirmali okumasi yoluyla
sonuca gidilmistir. Calisma icin etik kurul onay1 ge-
rekmemektedir.

I
BULGULAR

Abdiilhak Molla'nin hayati ve eserleri
Abdiilhak Molla 1 Rebiir’l-evvel 1201 (22 Aralik 1786)
tarihinde Istanbulda dogmustur. Ugii de kendisi gibi
hekimbag1 olan, Biiyiik Hayrullah Efendinin torunu,
Mustafa Behget Efendinin kardesi ve Kiigiik Hayrul-
lah Efendinin babasidir (6-8).

Mollanin agabeyi Mustafa Behget Efendi, ¢alis-
malariyla tip tarihimizde mithim bir mevki isgal eder.

1774’te Istanbulda dogmus, medrese egitiminden son-
ra 1796da saray hekimi olmus, 1803-1807 arasinda
ilk defa, 1817-1822 arasinda ikinci; 1823’ten itibaren
1834’teki vefatina kadar tiglincii defa hekimbagilik
gorevinde bulunmustur (3,8,9-11). Arapga, Farsca,
Fransizca, Italyanca ve Latince bilen Mustafa Behget
Efendinin, Cicek Asisi Risalesi, Frengi Tedavisi Risa-
lesi ve Kolera Risalesi gibi tibba dair telif ve terciime
pek cok eseri bulunmaktadir (9,12).

ki kardes c¢ocukluklarinda, Hekimbagi Biiyiik
Hayrullah Efendi tarafindan tababet tahsili i¢in
Venedike gonderilmis, fakat yas1 heniiz kii¢iik oldugu
i¢in, agabeyinin aksine Abdiilhak Molla bu seyahatten
pek faydalanamamigtir (13). Abdiilhak Molla medre-
se tahsilinden sonra 30 yasinda iken, agabeyinin he-
kimbagilig1 sirasinda Eski Saray’a hassa hekimi tayin
edilmistir (3,6-8,14,15). 1823’te Yeni Sarayda hekim
olarak gorevlendirilmis, (15) 1827de Asakir-i Hassa
hekimbasiligina getirilmistir (6-8,15). Ayn1 yil acgilan
Tibhane-i Amirenin muallim kadrosunda bulunmus-
tur (3).

Abdiilhak Molla, agabeyinin 6lmesi tizerine 1834’te
Hekimbagi olmus, (8-10,14) ayni zamanda Tibhéane
nazirh@gina da tayin edilmistir (6-8). Hekimbagilig
sirasinda, 1837 yilinda, Osmanl ordularinin ilag ihti-
yacini karsilamak icin bir Merkez Eczahéanesi kurmus
ve bu kurumun idaresine Eczaci E. Della Sudda Paga
getirilmistir (16). 1837de Hekimbagiliktan azledilmis-
tir (6-8,10,14). Bulasic1 hastaliklarin 6nlenemeyisi ve
karantina faaliyetlerinin etkin bir sekilde stirdiirtilebil-
mesi ihtiyaci sonucunda 1838 yilinda kurulan Karan-
tina Meclisinin ilk doneminde gérev almustir. Hariciye
Nezéareti biinyesinde tegkil edilen Meclis-i Tahaftuz-1
Ula reisligine getirilmis, Nezaret-i Umar-1 Sthhiye ve
Mevadd-1 Tibbiye ve Tahaffuziye gorevi de kendisine
verilmistir (17,18). Daha sonra karantina nizdmlarini
diizenlemek tizere Avusturyadan uzman istenmis ve
Doktor Minas gorevlendirilmistir (17). Avusturyadan
istenen uzmanlar gelince Abdiilhak Molla gérevinin
bitmis olmast ve memuriyetine lizum kalmamis ol-
mast bildirilerek, karantina nezaretinden uzaklagtiril-
mustir (17,19).

Abdiilhak Molla 1839-1845 tarihleri arasinda ikin-
ci defa Hekimbagilik gérevini stirdiirmiistiir (6-8,14).
Bu dénem Mollanin mesleki hayatinin en hareketli
donemidir. Bu dénemde Dr. Bernard Tiirkiye'ye da-
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vet edilmis ve yeniden tegkil edilen tip okulu Mekteb-i
Tibbiye Tiirk tibbindaki modernlesmenin 6nciisii ve
cekirdegi olmustur. 1840 yilindan itibaren ¢igek as1-
sinin mecburi kilinmas: ve agilama faaliyetinin bag-
lamas: gibi uygulamalar da Tibbiye ile agilan ¢igirin
uzantilaridir (20). Molla 1848de sibyan mektepleri ile
riisdiyye mekteplerinin 1slah1 ve dari’l-fiintin agilma-
st i¢in kurulan Meclis-i Maarif’in reisi olmus, ayn1 yil
tigincli defa Hekimbasiliga getirilmis ve 1849a kadar
bu gorevde kalmistir (6-8,14, 21). 21 Saban 1270 (19
May1s 1854) giinii Bebek'teki yalisinda vefat etmistir
(7,8,10,14). Cenazesi II. Mahmud Tiirbesi haziresine
defnedilmistir (6).

Abdiilhak Mollanin bilgili, giizel konusan biri ol-
dugu, siir yazdig1 ve hogsohbet bir zat oldugu bildiril-
mektedir (14,22). Molla padisahin sadece tabibi degil
ayni zamanda nedimi durumundadir, sakaci ve muzip
bir kisi olarak tasvir edilmektedir (8). Hekimbas s1-
fatiyla kaleme aldig1 Ruzname, Sultan II. Mahmud'un
olimiine sebep olan hastalig1 sirasindaki miisahede-
lerini ihtiva etmektedir (8,13). 1828 Rus savasi sira-
sinda, Sultan II. Mahmud Rami kiglasinda kalirken
asékir-i sdhane tabib-i hassasi sifat1 ile onunla birlikte
bulunmus, bu sirada meydana gelen olaylar1 Tarih-i
Liva adiyla bir giinliik halinde kaydetmistir (8,10,13).
Mustafa Behget Efendinin baslamis oldugu, eski Sark
hekimligi ile ilgili baz1 folklorik bilgiler ihtiva eden,
Hezar Esrar adindaki eseri yazmaya, agabeyinin vefa-
tindan sonra 850. maddeden itibaren devam etmistir,
fakat onun da tamamlayamadig1 eser ancak oglu Hay-
rullah Efendi tarafindan bitirilebilmistir (13,23,24).

Tibbiye'nin agiimasi

Osmanli déneminde modern tip egitimi yoniinde
atilan ilk adim olarak Tibhane-i Amirenin agilmasi
goriilmektedir. 17. asrin ikinci yarisindan baglaya-
rak Avrupa yazarlarindan terctimeler yolu ile mo-
dernlesme yoniinde gabalar gorilmisse de 19. asir
baslarina kadar koklii bir gelisme saglanamamustir.
1805’te Kurugesmede bir Rum tip mektebi ve 1806da
Kasimpagada Tibhéne adiyla bir mektep agilmis, ama
bunlar devrin kargasasi icinde kaybolmustur. He-
niiz faal bulunan medreselerin de yenilik yoniinde
bir faaliyetleri izlenmemektedir. Ancak Yeniceriligin
lagvindan sonra yenilik faaliyeti hiz kazanmis ve bu
meyanda bir de tip mektebinin agilmasina karar ve-
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rilmistir (25-27). Tibhane-i Amire>nin agilmas yeni
ordu kurulmasi ile dogrudan ilgilidir. Ordunun saglik
meseleleri ile yakindan ilgilenen ve durumdan mem-
nun olmayan Sultan II. Mahmud, bu duruma bir ¢are
bulmak tizere Hekimbasini goérevlendirmistir. Boy-
lece gerekli sayida ehliyetli hekimleri yetistirecek bir
tip mektebinin agilmasi uygun goriilerek padisaha arz
edilmis, o da bunu kabul etmigstir (27,28). Hekimba-
s1 yazdig takrirle ordunun hasta askerlerinin tedavisi
i¢in iyi hekimlere ihtiya¢ bulundugunu, eski tibb tat-
bik eden mevcut hekimlerin yeni tibbi icra edemedik-
lerini, bir hekimin ikisini de bilmesi gerektigini, bu-
nun i¢in de yabanc dilde tahsil etmek sart oldugunu
belirtmistir (26,27,29). Yapilan hazirliklarin ardindan
15 Saban 1242 (14 Mart 1827)de Veznecilerde Tu-
lumbacibasi Konagrnda Tibhane-i Amire agilmigtir
(2,3,29,30). Mektep nezaretine tayin edilen Mustafa
Behget Efendi derslerin ¢oguna girmekte olup, Ab-
diilhak Molla, Osman Saib Efendji, Italyada tip tahsil
etmis bulunan Tabip Istefanaki ve Fransada tip okuyan
Bogos Efendi gibi sahislar da muallim kadrosundadir
(2,3).

Tibhéne-i Amire 1838 yilinda Galata Sarayrna ta-
sinmigtir. Okuldan istenen verimin alinamadig di-
siincesiyle, Hekimbag1 Abdiilhak Molla ile Istefanaki
Efendi, Avrupadan, “Mekteb-i Tibbiyeyi yeniden tensik
ve 1slaha muktedir” bir miidiir ve muallim celbedilme-
si gerektigini bildirmisler ve Viyana Sefareti ile haber-
lesilerek “Viyana Mekteb-i Tibbiyesi muallimlerinden
Bernard” davet edilmistir. 1838 yili sonunda Istanbul’a
gelen Karl A. Bernard Tibbiyenin yeniden teskili ile
gorevlendirilmistir (1-3,25,31-33). Dr. Jacop Neuner
ve Eczac1 Hoffmann da Bernard ile birlikte Istanbul’a
gelmislerdir (34). Diger bir Avusturyali hekim Sig-
mund Spitzer de okulda gérevlendirilmistir (35). Oku-
la “Darir’l-Ultiimir’l-Hikemiye-i Osmaniye ve Mekteb-i
Tibbiye-i Adliye-i $ahane” adi verilmistir. Sultan Ab-
diilmecid bu yeni okulla yakindan ilgilenmistir. (32)
Yapilan reform faaliyetinde Bernard ile birlikte Abdiil-
hak Molla, Spitzer, Riegler, Hardy, Charko, Verneuille,
Claud, Wartbichler, Karatodori, Istefan Bogos, Rasid
ve Osman Siib efendiler gibi pek ¢ok sahis ¢aligmis-
tir. (1, 3, 36, 37) Ogretim dili Fransizca olacaktir, fakat
ogrencilerin ¢ogu bu dili iyi bilmemektedir. Fransizca
Ogretimi i¢in Rouet kardesler gorevlendirilerek ¢alis-
malara baslanmigtir (1). Doktor Istefan, Bernard’mn
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yardimciligina, Hekimbagi Abdiilhak Molla da okul
nazirhgina atanmislardir (1,3). Okul 1839 yili basin-
da faaliyete ge¢mistir (25,34). Bernard idari gérevinin
yaninda ders de anlatmakta, klinik dersleri Avusturya
Hastanesi'nde hasta baginda vermektedir. Anatomi ve
patoloji dersleri i¢cin kadavra kullanilmaktadir (1).
Egitim faaliyetine ek olarak halk saglig1 alaninda
da Tibbiyenin rol oynamaya baglamasi 1840’ta kurum
biinyesinde Meclis-i Umr-1 Tibbiyenin kurulmasi ile
olmustur. Mecliste Hekimbas ile birlikte okulun mu-
allimleri ve taninmis hekimler gorev yapmaktadir. Ilk
ele alinan konu halen gérev yapmakta olan hekimlerin
durumudur. Istanbul'da halk Tibbiyede muayene ola-
bilmektedir, ancak tagrada bu imkan bulunmamakta-
dir. Sahada hekim olarak ¢alisan kisiler kendi kendi-
lerini yetistirmis ve her nasilsa bir belge edinmis ehli-
yetsiz kisilerdir. Meclis bu kisilerin imtihan edilmeleri,
basarili olanlara birer sehadetndme ve ¢alisma ruhsati
verilmesi, bagarisiz olanlarin ise faaliyetten men edil-
mesi yoniinde karar almistir. Meclis daha sonra Saglik
Bakanlig1 gibi ¢alisarak yurdun her tarafina génderi-
lecek saglik personelinin secilmesi atanmasi ve gorev-
den alinmast islerine de bakmaya baslamistir (1,2). Bu
donemde Abdiilhak Molla eczaci ditkkani agmak iste-
yenlerin imtihana tabi tutulmalar1 ve bagarili olmalar:
halinde durumlarin: belgeleyen bir tezkire verilmesi
ustliini getirmistir (16). Meclis-i Tibbiye'nin hekim-
basina ait gorevleri yiriitiiyor olmasi gerekeesiyle
1850 yilinda hekimbagilik kurumu kaldirilmigtir (4).

Cicek asisi uygulamasinin baglamasi

Agilama bireysel bagisiklik saglamasinin yaninda top-
lumsal bagisikliga da katkida bulunmasiyla bulasic
hastaliklarin mobidite ve mortalitesini azaltmak ba-
kimindan 6nemli ve maliyet-etkin bir yontemdir. An-
cak as1 uygulamasinin insanlar tarafindan reddi sorun
olabilmektedir. Diinyada 1990’lardan itibaren basla-
yan ast reddi akimi 2010 yilindan sonra Tiirkiyede de
etkisini gostermeye baslamistir. Ret sebepleri arasinda
agilarin toksik kimyasal maddeler icerdigi, ast iireten
firmalarin kir amaciyla art niyetli hareket ettikleri ve
dogal yontemlerin asidan daha iyi oldugu gibi iddialar
yaninda agilarin muhtemel yan etkileri de yer almak-
tadir. As1 reddinin ivmeli artisi devam ederse salgin
hastaliklarla ilgili problem yasanabileceginden endise
edilmektedir (38). ironik bir sekilde, kokeni itibariyle

aslinda geleneksel bir yontem olan ¢igek agis1 tarihteki
en basarili as1 olarak bilinmektedir. Metodun Bat il-
kelerinde yayilmaya basladigi dénemde dedikodulara
dayanan as1 karsit1 fikirler de ortaya ¢ikmistir ve bun-
lar glinimiizdeki as1 karsit1 goriislere benzerlik goster-
mektedir. Ozellikle Ingilterede aginin mecburi sekilde
uygulanmasiyla ilgili caligmalar tepki ¢ekmis ve asiya
mubhalefeti koriiklemistir. Itirazlar hem orta siniftan
hem de ¢alisan siniftan gelmis, hekimler de asiya kar-
st cikanlara katilmistir. Bernard Shaw asilamayi ca-
dilik olarak vasiflandirmigtir. Buna mukabil 1722de
Londrada ve 1726'da Bostonda yapilan ¢aligmalar, ag1-
lamayla mortalitenin 1/6dan 1/50’ye diistigiint gos-
termektedir. Teknigin gelistirilmesiyle bu oran 1/500
seviyesine diigmiistiir (39).

Cicek hastaligina dair en eski ipuglar1 hastaligin
MO 10.000 yil civarinda Kuzey Dogu Afrikada orta-
ya ¢iktigini gostermektedir. Milattan onceki yillarda
Misirda, Hindistanda ve Cinde goriildiigi bilinmek-
tedir. Amerika kitasina Avrupalilar tarafindan taginan
hastalik yerli niifusu agir sekilde etkilemistir. Oliim
orani ¢ok yiiksek olan hastalik yiiziinden 18. asirda
Avrupada her yil 400.000 kisi 6lmekte, sag kalanlarin
tigte biri kor olmaktadir. Hastalik ayrica sag kalanlarda
agir sekilde iz birakmaktadir. Cigek hastaligina Latin-
ce lekeli anlamina gelen varius kelimesinden tiiremis
bir kelime olan variola ismini Isvicreli piskopos Marius
570 yilinda vermistir (40). Ebtbekir er-Razi (865-925)
Kitabu’l-Cederi ve’l-Hasbe adli eserinde ¢igek hastalig
ile kizamik arasindaki farki agiklamistir (41). Razi'ye
gore hastalik havadan kaynaklanmaktadir. Ingilterede
kayitlara gegen ilk cicek vakiast 1561 yilinda goriil-
mistiir. Ertesi y1l Kralice Elizabeth hastalik yiliziinden
oliimden donmiistiir. Cigek hastaligini bir kere geciren
kisinin tekrar hasta olmadig1 eski ¢aglardan beri bilin-
mektedir (42). Cigek agisinin tarihte ne zaman ve tam
olarak nasil olarak ortaya ¢iktig1 bilinmemekle birlik-
te, hastaligin kalic1 bagisiklik biraktig1 bilgisinden ha-
reketle diistiniilmiis olmasi miimkiindiir. Geleneksel
as1 metodu variolasyon adiyla bilinir ve ¢igcek hastala-
rindan alian materyalin kullanilmasi esasina dayanir.

Variolasyon metodunda cilt altina viriis bulagtiri-
lir. Genellikle olgunlasmus piistiilden alinan materyal-
le 1slatilmis bir lanset kullanilir. Uygulama kola veya
bacaga yapilabilir. Islemin riskleri de bulunmaktadir,
hastaliga ve bagkalarina bulastirmaya yol acabilir. Ci-
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cekle birlikte sifilis gibi bagka hastaliklarin da bulas-
mas1 miimkiindiir. Agsilama ¢ok eski zamanlardan beri
Afrika, Hindistan, Cin gibi farkli yerlerde uygulan-
maktadir. Uygulamanin birbirinden bagimsiz olarak
farkls iilkelerde basladig: diistintilmektedir (40). Diin-
yanin farkli yerlerinde bilinen metodun Batrya ulas-
mast Tirkiye tizerinden gerceklesmistir.

Bir Osmanli hekimi olan Emanuel Timoni 1714’te
Philosophical Transactions of the Royal Societyde
Tirkiyede uygulanan teknik hakkinda bir yaz1 yayin-
lamzs, ancak Ingiliz hekimleri konuyla ilgilenmemistir.
Asinin Ingilterede uygulanmaya baglamasinda Lady
Mary Wortley Montague'niin 1srarli gayretleri etkili
olmustur. Lady Mary bir dénem Tiirkiyede biiytikel-
¢i olarak gorev yapan Edward Wortley Montagueniin
esidir. 1717de ailesiyle birlikte Tiirkiye'ye gelen Lady
Mary, Tirkiyeden yazdig: bir mektupta agilama tek-
nigini tasvir etmektedir. Mektuba gore as1 uygulayan
yash kadinlar bir igne yardimiyla as1 materyalini tat-
bik etmektedir. Asilananlar birka¢ giin ateslenerek
yatmakta ve astya bagli olarak ¢ok az skar kalabilmek-
tedir. Her yil binlerce kisi as1 yaptirmaktadir. Lady
Mary 17184de elgilik hekimi Charles Maitlanddan bes
yasindaki oglunu asilamasini istemistir. Aile 1721°de
Ingiltere’'ye dondiigiinde, dért yasindaki kizini kraliyet
hekimlerinin huzurunda agilatmigtir. Ayni yil Mait-
land 6nce alt1 mahkam, sonra birkag yetim ¢ocuk tize-
rinde ag1 denemesi yapmus, basaris1 goriiliince 1722'de
Galler Prensesinin iki kiz1 agilanmistir (40,42).

Bu gelismelerden sonra agilama teknigi Avrupada
yayilmaya baglamistir. Asiya bagli risk dogal hastali-
ga gore cok dusiiktiir; dolayisiyla Avusturya, Prusya,
Fransa ve Rusya gibi iilkelerde kraliyet aileleri as1-
y1 desteklemistir. Variolasyon uygulamasi 1721de
Amerikada Rahip Cotton Mather ve Dr. Zabdiel Boyl-
ston tarafindan kolonilere tanitilmistir. Bu tarihte
Bostonda ¢igek salgini baglayinca Mather’in destegiyle
Boylston goniillilleri asilamaya baglamistir. Bunun-
la birlikte as1 karsitlar1 da ortaya ¢ikmuis, siddetli bir
tartisma baslamis ve bir ara Mather’in evi bombalan-
mustir. Mather ve Boylston dogal ¢igek enfeksiyonuyla
6liim oraninin %14 olmasina mukabil asiyla %2 oldu-
gunu gostermislerdir (40).

Ingilterede aginin uygulanmaya baslamasiyla bir-
likte itirazlar da giindeme gelmis, as1 yaptirmanin gii-
nah oldugunu iddia eden vaizler gérillmustiir. Cigek
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hastalig1 bulastirmanin tehlikeli olmasi, koruyuculu-
gunun siipheli olmas: gibi gerekgelerle, hekimlerden
de itirazlar gelmistir. Ancak aradan 30 yil gegtiginde
asinin taraftarlar1 ¢ogalmaya baglamis, 1752'de Wor-
cester piskoposu Dr. Maddox kilisede as1 lehine bir
vaaz vermistir. Bu donemde agilama biitiin tilkeye ted-
ricen yayilmaya baglamistir. Ancak aginin kan alma,
purgatif kullandirma gibi prosediirler esliginde ve
uzun siire yatak istirahatiyle birlikte uygulanmasi ve
masrafli olmasi topluma yayilmasini engellemektedir.
1762de Robert Sutton a1 uygulamanin daha pratik
bir yolunu gelistirmis ve bundan sonra asilama biitiin
Ingiltere’ye hizla yayilmaya baglamistir (42).

Variolasyon konusunda tartismalar siirerken he-
kim Edward Jenner (1749-1823) tarafindan yeni bir
metod gelistirilmistir. Jenner ¢ocukken kendisine ¢i-
ek agis1 uygulanmistir. As1 reaksiyonunu agir gegir-
mis, hayatta kalmis, ancak hastalik iz birakmustir (42).
Daha sonra bir hekimin yaninda ¢irak olarak calistig
sirada bir siit¢li kizin inek ¢icegi gecirdigi icin ¢icek
hastaligina yakalanmayacagini séyledigini duyar. O
donemde siit sagan kizlarin ¢icek hastaligina yaka-
lanmadiklar1 yéniinde bir inanig bulunmaktadir (40).
1785’te tasra hekimi olarak ¢alismaya baglayan Jenner,
1796da inek ¢igeginin koruyuculugu konusunda bir
deneme olarak hastalig1 geciren bir kizdan aldig1 ma-
teryali bir erkek cocuguna inokiile eder. Cocuk inek
cicegi gecirip iyilestikten sonra ¢icek hastalig1 inokii-
le eder, ancak ¢ocuk hastalanmaz. Bulgularini 6nce
1797de Philosophical Transactionsda yayinlamaya
caligmis, ama yeterli delil sunmadig gerekeesiyle red-
dedilmistir. Denemelerini birka¢ vak’a daha ekleyerek
1798de 6zel olarak kitapcik seklinde bastirir. inek ke-
limesinin Latincesi vacca ve inek ¢igegi hastaliginin
ismi de vaccinia oldugundan, bulusuna vaksinasyon
adin1 verir (40,42).

Jenner’in bulusu birden bire yaygin bir kabul gor-
memis, aginin etkinligi sorgulanmistir. Cok sayida he-
kim yeni asty1 desteklemektedir ve rahipler arasinda
da as1 uygulayanlarin gériinmesiyle birlikte yeni as1
topluma yayilmaya baglamistir. Ancak inek ¢iceginin
bir hayvan hastalig1 olmas: ve hayvanlara ait bir seyi
insanlara bulastirma diisiincesi tereddiitlere yol a¢-
maktadir. 18. asrin son ¢eyreginde siddetlenen ¢icek
salgini, 19. asrin baginda hafiflemistir. Bu donemde
hekimler halk: variolizasyondan vazgegirip vaksinas-
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yona alistirmaya calismaktadir. 1800 yilindan itiba-
ren yeni ag1 diger Avrupa tilkelerinde ve Amerikada
da uygulanmaya baslamis, Avrupada variolasyon ya-
saklanmaya ve vaksinasyon mecbur tutulmaya basla-
mustir. Bavyera 1807'de, Danimarka 1810da ve Rusya
1812de mecburi a1 uygulamasina gegmistir (40,42).
Ingilterede uzun tartigmalardan sonra 1840’ta kabul
edilen kanunla variolasyon tamamen yasaklanmis ve
1853’te gikan bir kanunla vaksinasyon mecburi hale
getirilmistir (42). As1 sayesinde hastalik 1950’lere
kadar Kuzey Amerika ve Avrupada pek ¢ok bolge-
de kontrol altina alinmig, Diinya Saglik Orgiiti'niin
1967'de basladig kiiresel bir kampanya ile on yil iginde
hastalik eradike edilmis ve 1980'den itibaren de asila-
maya son verilmesi tavsiye edilmistir (40).

Yeni as1 Tirkiyede de bilinmektedir, Musta-
fa Behget Efendi Guiseppe Marshall'n vaksinasyon
hakkindaki eserini yaymlandigi yil (1801) Risale-i
Telkih-i Bakari adiyla terciime etmistir (5). Ancak
uygulamanin baglamasi, Abdiilhak Mollanin ikinci
hekimbagilik donemine rastlayan 1840 tarihinde ali-
nan kararla olmugtur. Once ¢igek agist yaptirmanin
dinen caiz olup olmadigina dair bir tereddiit olmugsa
da Seyhiilislam’in olumlu fetva vermesiyle Tibbiyede
agl yapilmasma baglanmistir. As1 yapma goérevi Dr.
Istefanaki’ye verilmistir. Basta as1 Avrupadan temin
edilmektedir. Asinin yayilmasini temin etmek ama-
ci ile gesitli yerlere nobet mahalleri kurulmusg ve as1
yapmak {lizere seyyar hekimler goérevlendirilmistir.
Bogazi¢inde as1 igin bir kayigin dolasmasi saglanmis
ve Anadolu’ya agicilar yollanmistir. Abdiilhak Molla
kontrole gelmedigi i¢in asisinin tutmamig oldugu an-
lagilamayan ve sonra ¢igek hastaligindan élenler oldu-
gunu 6grendiginde, as1 kayitlarinin diizenli tutulmasi
ve kontrole gelmeyenlerin takip edilmesi talimatini
vermis ve bu sekilde 6liimler 6nlenmigtir. 1841-1844
yillarinda toplam 5274 ¢ocuga as1 yapilmigstir. 1847de
7000 ¢ocuk okulda, 9000 ¢ocuk biirolarda ve 4000 ¢o-
cuk askeri hastanelerde asilanmustir (4,5,20,43). Bu
arada 1845 yilinda siddetli bir ¢igek salgini goriilmesi
tizerine ¢ocuklarin mutlaka agilatilmasi gerektigi ve
asilatmayanlarin cezalandirilacagi hakkinda resmi bir
duyuru yapilmistir (20). Kendisi de ¢igcek hastaliginin
izlerini tagtyan Sultan Abdiilmecid, 1845’te ¢ikan ¢icek
salginini yakindan takip etmistir. Bu dénemde Abdiil-
hak Mollanin yerine gore gelen Hekimbasi Ismail Pasa

askerlerin agilanmasina nezaret etmis ve konu hakkin-
da halki bilgilendirmek icin Menéfiir'l-Etfal adli kita-
b1 kaleme almistir. Kitap Tiirk¢e yaninda, Ermenice,
Rumca ve Yahudi Ispanyolcas: dillerinde de basilmis
ve halka dagitilmistir (4). As1 tiretimi ve dagitimi, agic
yetistirilmesi ve as1 uygulamasi yaninda halkin bilgi-
lendirilmesi de Tibbiye'nin faaliyetleri arasindadir (5).
Goriilecegi tizere 1840-45 aras1 donemde Abdiilhak
Molla déneminde baslatilan uygulama gérev degisikli-
ginden sonra da ayni ciddiyetle siirdtriilmustiir.

Sultan Abdiilmecid 1846da halkin durumunu
yerinde gormek {izere bir Rumeli gezisine ¢ikmustir.
Biiyiik bir maiyetle birlikte seyahat etmektedir ve yol
boyunca konaklanan noktalarda, daha 6nce gigek has-
taligina yakalanmamus kisilere ¢igek asis1 yapilmustir.
Hekimbas: ailelere cicek asis1 hakkinda bilgi vermis,
akabinde ¢ocuklar padisahin huzurunda agilanmustir.
Ag1 yapilan ¢ocuklara hediyeler de verilmistir. Seyahat
sirasinda eriskinlere de as1 yapilmig, Misliiman ¢o-
cuklarr yaninda Hristiyan ve Yahudi ¢ocuklar: da agi-
lanmistir (44). Padisah halk arasinda mevcut as1 karsiti
fikirlere kars1 miicadele kapsaminda ast memurlarini
evlere gondererek halkin bilgilendirilmesini ve ag1 igin
izin alinmasini saglamistir (5). 1846 tarihinde mek-
tepli ve mektepsiz biitiin ¢cocuklara mecburi surette ag1
yapilmasi hakkinda resmi bir teblig nesredilmis, ancak
bu mecburiyet tatbik edilememistir (20).

Tibbiyenin acildigi dénemde Miisliman halkin
faydalanabilecegi modern saglik kurumlar1 hemen
hemen mevcut degildir. 1841den itibaren Tibbiye
hocalar1 mektebin muayenehanesinde nobetlese has-
ta bakmaya baslar. Ancak bilhassa geceleri sehrin
farkli yerlerinden Galatasaray’a ulagmak zor oldugu
i¢in, Sultan Abdiilmecid’in istegi tizerine Abdiilhak
Mollanin diizenlemesiyle, 1845’ten itibaren eczaci
diikkanlarinda nobet tutulmasi uygulamasina baglanir
ve ilk nobet mahalli olarak Beyazit'ta bir mahal segilir.
Yine 1845’te ¢icek salgini sirasinda nobet mahallin-
de verilen hizmete cigek agis1 uygulamasi da eklenir.
1847'den itibaren Eyiip ve Uskiidarda da birer nobet
mahalli agilir. Eczahanelerde nobet uygulamasina son
verildikten sonra da bir miiddet daha as1 uygulamasi
devam etmistir (45). Nobet mahallerinin haricinde,
insaat1 bitmis, fakat hentiz faaliyete gegmemis bulu-
nan Gureba Hastanesine de 20 Ocak 1846 tarihli bir
iradeyle hekim tayin edilmis ve as1 merkezi agilmuistir.
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Nobet mahalleriyle beraber bu dort merkezde toplam
2500 ¢ocuk agilanmustir (46). 1847-48 doneminde
imamlara kendi bolgelerinde yapilan asilama faaliyeti-
nin kaydini tutup t¢ ayda bir Hekimbagina rapor ver-
me gorevi tevdi edilmistir (5). 1885 yilinda ¢igek agist
uygulamasina diizen getirmek {izere bir talimatname
yayinlanmus, ardindan 1892 tarihinde kabul edilen bir
nizamname ile ag1 tamamen mecburi hale gelmis ve
1892-1897 yillar1 arasinda yurt ¢apinda 600.000 ¢cocu-
ga cicek agis1 yapilmigtir (20).

|
TARTISMA VE SONUG

Sitheyl Unver, Abdiilhak Molla hakkinda “tibbi ve ilmi
eserlerle ibkayr nam edememis ise de memleketimizde

tababetin Garp'taki esaslar1 dahilinde yenilenmesinde
biiyiik tesirleri olmugstur” demektedir (13). Bulgular
bu hitkmii desteklemektedir, Mollanin en ¢ok goze
carpan yonii idareci tarafidir. iki kardes hekimbagila-
rin, Mustafa Behget Efendinin ve Abdiilhak Mollanin
sahsi meziyetleri kadar, icinde bulunduklar: ¢evre de
gelismelerde kritik rol oynamustir. Hekimbasg1 ¢ikaran
bir aileden gelen kardesler kiigiik yasta Bat1 ile tanis-
muslar, bunun yaninda devrin en yiitksek yoneticileri
ile yakin iliski i¢cinde olmuslardir. Tiirkiyenin biiytik
bir déniisiim icinde oldugu bir déonemde saglik idare-
sinde en yitksek makamlarda bulunan bu iki kardesin
birbirlerine destek olarak ortak bir modernlesme viz-
yonunu siirdiirmeleri siirece olumlu katkida bulun-
mustur. Agabeyi gibi ilmi tarafiyla temayiiz etmis ol-
mamakla birlikte, Abdiilhak Molla agabeyinin 6limii-
ne kadar ona destek olmus, daha sonra da ayni ¢izgiyi
devam ettirmistir. Gelisme egitim alaninda baslamus,
ama saglik uygulamalar1 da egitimle i¢ ice bir sekil-
de ilerlemistir. Tibbiye'nin agilmasiyla birlikte ihtiya¢
duyulan uzmanlarin yurt digindan getirilmesi siirecin
dontim noktasidir. Abdiilhak Molla ve Dr. Bernard
uyumlu bir sekilde ¢alismislar ve Tibbiye'yi gelisme-
nin merkez @issii haline getirmislerdir. Bugiin modern
tip egitimi veren biitiin kurumlar Tibbiyenin devami
vasfindadir. Cigek agis1 konusunda yapilan ¢aligmalar
da Tibbiyenin oncii vasfinin giizel bir 6rnegidir. Ab-
diilhak Mollanin siirece katkisi, diger alanlardaki kat-
kisina benzer sekilde, akademik vasif tasimaktan ¢ok
idari mahiyettedir. Cigek asis1 konusundaki gelismeler
Mustafa Beh¢et Efendinin doneminden itibaren bilin-
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mektedir, ancak uygulama konusundaki karar idareci
olarak Abdiilhak Molla tarafindan verilmistir. Karar
kagit tistlinde kalmamis, Molla tarafindan uygulama
takip edilmigtir. Modern ag1 diinya ile ayn1 zamanda
Tiirkiyede uygulanmaya baslamis ve olumlu sonug
alinmustir. Tirk tibbinin déniisimii pek ¢ok kisinin
katkisiyla gerceklesmistir ve bu kisiler arasinda He-
kimbasg1 ailesinin katkisi biiyiiktiir. Abdiilhak Molla
da zincirin 6nemli bir halkasi olarak tip tarihimizde iz
birakmis ve minnetle anilmay1 hak etmistir.

Aciklama

Bu ¢aligma yazarin uzmanlik tezinden (istanbul Uni-
versitesi Istanbul Tip Fakiiltesi Deontoloji ve Tip Tarihi
Anabilim Dali - Hekimbag1 Abdiilhak Molla ve Tiirk
Tibbinin Batililagmasina Katkilari, 1999. Danigsman:
Arslan Terzioglu) tiretilmis ve giincel kaynaklara da-
yanarak gozden gegirilmistir.

Cikar ¢atismasi ve finansman bildirimi

Yazar bildirecek bir ¢ikar ¢atigmast olmadigini beyan
eder. Yazar bu ¢alisma i¢in hicbir finansal destek alma-
digini da beyan eder.
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Effects of chronic administration of
thymoquinone on penicillin induced
epileptiform activity in rats

Sicanlarda kronik uygulanan timokinonun
penisilin ile olusturulmus epileptiform aktivite
Uzerine etkileri

Abstract

Aim: Thymogquinone (TQ) is derived from Nigella Sativa (NS) which is a traditional medicinal plant
used as a spice, and medication in traditional medicine. This study aims to investigate the chronic
effects of TQ, which has been shown anticancer, antioxidant, and neuroprotective effects, on ex-
perimental penicillin-induced epilepsy models in rats.

Methods: Forty-nine adult male Wistar rats were used in this study. The rats were divided into 7
groups as; sham (S), control (penicillin, CONT), diazepam (DZM), 10 mg/kg TQ (TQ10), 50 mg/
kg TQ (TQ50), 10 mg/kg TQ+DZM (TQ10+DZM) and 50 mg/kg TQ+DZM (TQ50+DZM). TQ was
administered intraperitoneally for 21 days. Epileptiform activity (EA) was initiated by intracortical
administration of penicillin. Electrocorticographic (ECoG) data obtained from the recordings were
analyzed. The latency, frequency, and amplitude of EA waves were analyzed statistically.

Results: There was no EA in the sham group. However, it was observed that the first spike-wave
latency increased significantly in TQ10 and TQ50 groups compared to the CONT group. Except for
some time periods, there was no significant difference between the groups according to spike-
wave frequency, and spike-wave amplitude.

Conclusions: It was observed that the application of chronic thymoguinone on the experimental
penicillin-induced EA model in rats did not affect the frequency and amplitude of spike-wave rep-
resenting epileptic seizures. However, TQ was found to prolong the latency of the first EA.
Keywords: Electrocorticography; epilepsy; nigella sativa; rat; thymoquinone

Oz

Amag: Timokinon (TQ), geleneksel bir tibbi bitki olan ve geleneksel tipta baharat ve ila¢ olarak
kullanilan Nigella sativa (NS)'den elde edilmistir. Bu ¢alismanin amaci, antikanser, antioksidan ve
noroprotektif etkileri bilinen TQ'nun sicanlarda deneysel penisilin kaynakli epilepsi modelinde kro-
nik etkilerini arastirmaktir.

Yoéntemler: Bu calismada kirk dokuz adet eriskin erkek Wistar sican kullanildi. Si¢canlar sham (S),
kontrol (penisilin, CONT), diazepam (DZM), 10 mg/kg TQ (TQ10), 50 mg/kg TQ (TQ50), 10 mg/
kg TQ+DZM (TQ10+DZM) ve 50 mg/kg TQ+DZM (TQ50+DZM) olmak lzere 7 gruba ayrildi. TQ,
21 guin suresince intraperitoneal olarak uygulandi. Penisilin intrakortikal uygulanmasi ile epilepti-
form aktivite (EA) olusturuldu. Kayitlardan elde edilen elektrokortikografik veriler analiz edildi. EA
dalgalarinin latansi, frekansi ve amplittdu istatistiksel olarak analiz edildi.

Bulgular: Sham grubunda EA gdézlemlenmedi. Ancak TQIO ve TQ50 gruplarinin ilk diken-dalga
latansinin CONT grubuna gére anlamli olarak arttigi gézlendi. Diken-dalga frekansi ve diken-dalga
amplittdd bakimindan bazi zaman periyotlari disinda gruplar arasinda istatistiksel olarak anlamli
fark yoktu.

Sonug: Sicanlarda deneysel penisilinle olusturulmus EA modelinde kronik TQ uygulamasinin, epi-
leptik nobetleri temsil eden herhangi bir diken dalga frekansini ve amplitudunt etkilemedigi go-
zlendi. Ancak, TQ>nun ilk EA baslama suresini uzattigi belirlendi.

Anahtar Sézciikler: Timokinon; epilepsi; elektrokortikografi; nigella sativa; sican
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INTRODUCTION

Epilepsy is one of the most common neurological
disorders Even though epilepsy is not a disease, but
a symptomatic condition caused by various factors
(such as genetic factors, traumatic brain injury, central
nervous system infections, stroke, or structural brain
lesions including brain tumors), and yet, any cause is
not found in nearly 65% of the patients (1).

Nowadays, there are about 70 million patients with
active epilepsy who need treatment and have continu-
ous seizures. It has been found that thirty percent of
these people are resistant to all antiepileptic drugs (2).
Besides that, the adverse impact profile of current an-
tiepileptic drugs (AED) used in epileptic treatment
is quite wide. Therefore, efforts to find more effective
AED with low adverse impact profiles and inexpen-
sive, ones and to shed light up the mechanisms of
epilepsy are still intensely continued today. 85% of epi-
lepsy cases are seen in developing countries. 60-90%
of epilepsy patients living in these countries cannot be
treated due to insufficient healthcare resources and fi-
nancial difficulties (3).

Approximately 70% of epilepsy patients are treated
by monotherapy of existing antiepileptic drugs. Herbal
products play a prominent role in the progress of the
new AED. Many herbs are known to have anticon-
vulsant effects. Numerous phytochemical, pharma-
cological, and electrophysiological studies have been
performed on these anticonvulsive plants, which are
increasing daily.

The chemical contents of NS seeds, which are used
as a medication in traditional medicine and as a spice
in kitchens, vary slightly depending on the geographi-
cal region and climate in which the plant is grown. The
seeds include on average 37% fixed oil, protein, alka-
loid, saponin, and 1.45% essential oil. TQ, which is an
essential oil and makes up the largest part of the bioac-
tive essential oil of black seed (C,,H,,0,
weight is 164.2 g/mol), has been used as a medicine
for more than 2000 years. Studies have shown that TQ,
which has antioxidant, anti-inflammatory, and anti-

the molecular

neoplastic effects, has a suppressor effect on cell pro-
liferation in a large number of cancer types (4). On the
other hand, it is a substance with very few known side
effects (5). At the same time, Al-Naggar et al. dem-
onstrated the analgesic and central nervous system

(CNS) suppressive activity of NS oil (4). It has been
reported that TQ performed its antinociceptive effect
through opioid receptors (5). Recently, some neuro-
pharmacological effects of TQ have been demonstrat-
ed. Among these neuropharmacological effects of TQ
like anticonvulsant effects, muscle relaxants, and hyp-
notic effects, it is effects on motor coordination and
locomotor activity were also investigated(6,7).

The fact that the effects of chronic TQ use on pen-
icillin-induced experimental epilepsy model have not
been demonstrated, and that this model constitutes
the prototype of focal motor and generalized seizures
in humans constituted the main factor in our prefer-
ence for this model in our study. Another factor is the
mechanism of action of penicillin. TQ can increase
GABAergic transmission through opioid kappa recep-
tors, which generally affect Ca’* channels and block
cellular Ca** influx (8-10). These results suggest that
the anticonvulsant effect of TQ is mediated by opioid
kappa receptors.

This study aims to look into the effects of chronic
administration of TQ on penicillin-induced epilepti-
form activity in rats.

|
MATERIALS AND METHODS

Animals

Wistar male rats (230+30 g, aged 12 weeks, N=49)
were used in the study. All animals were obtained from

the Duzce University, Experimental Animals Research
Center (Duzce, Turkiye). They were hosted as five ani-
mals per cage and kept at room temperature (21+2°C).
Rats fed ad libitum. All studies were applied between
08:00-10:00 a.m. Ethical approval was got from the
Animal Research Local Ethics Committee of Duzce
University (date: 07.05.2018, decision no: 2018/4/4).

Drugs and doses

Thymoquinone was administered intraperitoneally
(i.p.) to the rats at 10 and 50 mg/kg (Sigma, Missouri,
US) in our study. It was thawed in dimethyl sulfoxide
(DMSO, Loba Chemie, Mumbai, India). Then it was
diluted with saline (1:4, v/v). For positive control, it
was used 2 mg/kg diazepam, and for anesthetic 1.25 g/
kg dose of Urethane (Sigma, Missouri, USA) was in-
jected into the animals.
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Surgical procedure

The methods which are used in this study for the sur-
gical and electrophysiological recording were the same
as those defined in previous publications (11,12)the in-
fluence of nitric oxide (NO. A stereotaxic frame (Har-
vard Instruments, MA, USA) were used to fix urethane
anesthetized animals. Before placing rats in the stereo-
taxic frame, they were shaved from the head to clear the
scalp of feathers. Then scalp of the rats was opened up
through the midline, from front to back using a scalpel.
Before the bone, which is above the left cerebral cortex,
was removed, it was thinned with a drill.

Experimental groups
In the study, all animals have been divided into seven
groups (Table 1). S group, which only underwent sur-
gical procedures. DZM group, which only received 2
mg/kg diazepam. CONT group, which only received
Penicillin G (500IU/2 pl, i.c.). TQ10 group, which re-
ceived TQ+Penicillin G. TQ50 group, which received
TQ+Penicillin G. TQ10+DZM group, which received
TQ+diazepam and Penicillin G. TQ10+DZM group,
which received TQ+diazepam and Penicillin G.

It was reported in previous studies that TQ and DMSO
did not show any EA. Therefore, groups of only TQ and
DMSO were not used in the current study (13,14)and a
large part of these patients are resistant to antiepileptic
drugs discovered so far. In addition, side effect profiles of
these drugs are very wide. Rapamycin that is an inhibitor
of mammalian target of rapamycin (mTOR. Except for
penicillin, all of the substances used in the study were ad-
ministered intraperitoneally for 21 days (Figure 1).

Creation of penicillin-induced epileptiform activity
Application of intracortical penicillin caused to start
EA. Administration of penicillin to induce EA was per-
formed by injecting 500 TU/2 ul penicillin intracorti-
cally. Penicillin was applied to the somatomotor cortex
with a microinjector (701N, Hamilton Co., Reno, NV,
USA). The coordinates of injection were 2 mm lateral,
1 mm anterior, and 1.2 mm depth of the Bregma line.

Electrophysiological records

Rats were prepared for the surgical operation at the end
of the 21* day. Firstly animals were anesthetized with 1.25
g/kg of urethane i.p. Then the left part of the bone was re-
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moved, and two silver/silver chloride ball electrodes were
superimposed on the somatomotor cortex area. Electro-
corticographic (ECoG, PowerLab/8SP, ADInstruments
Pty Ltd, NSW, Australia) was recorded in the courses of
the experiment after the electrodes were placed. Before
the penicillin administration, five minutes of basal activ-
ity recording was taken. The administration of intracor-
tical penicillin (500 TU / 2 ul) induced EA. Analysis of
the data records was performed by using the PowerLab
Chart v.8.0 software package (ADInstruments Pty Ltd.,
CO, US). The duration of the ECoG recordings for each
animal was 125 mins. Bipolar spike and spike-wave com-
plexes, which are EA markers, were examined. Moreover,
in the 120 minutes-periods of ECoG recordings of each
animal the mean, median, minimum, and maximum val-
ues of spike-wave frequency and amplitudes per 5 min-
utes were measured and used as data.

Statistical analysis

All data were digitized and calculated from the records
with Chart software. For measuring differences between
groups in latency, frequency, and amplitude of spike-
wave data Kruskal-Wallis test was used. It was used to
examine the differences between the groups in terms
of latency, the frequency of spike-wave, and spike-wave
amplitude in each period. Also, different groups were
determined by the post hoc Dunn test. p<0.05 was ac-
cepted as the statistical significance level, and the Statis-
tical Package for the Social Sciences package program
version 22.0 (SPSS Inc., Chicago, IL, USA) was used for
all statistical computations.

I
RESULTS

Electrocorticographic results

All the substances used in the study were tested on at

least seven animals to investigate whether they affect-
ed the ongoing basal activity. Accordingly, it was de-
termined that 10 and 50 mg/kg doses of TQ used did
not affect basal activity. No epileptic activity discharge
was observed in the S group.

Determination of penicillin-induced epileptiform
activity

Penicillin causes epileptic discharges in the cortex, and
this can be clearly recorded with ECoG records. In the
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Table 1. Experimental groups

Group N Group name Substance Dose

1 7 Sham (S) Saline 1 ml/kg/day

2 7 Control (penicillin, CONT) Saline 1 ml/kg/day

3 7 Diazepam (DZM) Diazepam 2 mg/kg/day

4 7 10 mg/kg TQ (TQ10) TQ+ Penicillin 10 mg/kg/day

5 7 50 mg/kg TQ (TQ50) TQ+ Penicillin 50 mg/kg/day

6 7 10 mg/kg TQ +Diazepam (TQ10+DZM) | TQ+ Diazepam + Penicillin 10 mg/kg/day+2mg/kg/day
7 7 50 mg/kg TQ+Diazepam (TQ50+DZM) | TQ+ Diazepam + Penicillin 50 mg/kg/day+2mg/kg/day

S: Sham, CONT: Control, DZM: Diazepam, TQ: Thymoquinone, TQ10:10 mg/kg Thymoquinone, TQ50: 50 mg/kg Thymoquinone

Administration of Penicillin

\ 4
0 day 0 min S min 125 min
e el e T
\ )\ A J
| I I
TQ application for 21 days Basal Activity Recording of epileptiform activity

\

J

I
ECoG recording

Figure 1. Schematic representation of the experiment procedure (TQ: Thymoquinone, ECoG : Electrocorticographic, min: minute)

Basal activity

A

Epileptiform
Injection of activity
penicillin ‘

l,_ Lateﬁt

period

Figure 2. Observed changes in ECoG waves after penicillin G injection (ECoG : Electrocorticographic)

CONT group, EA manifested itself in the emergence of
spike-wave patterns in ECoG recordings 5-10 minutes
after penicillin was injected 1.2 mm below the cortex sur-
face (Figure 2). These epileptic discharges, which started
approximately 5-10 minutes after penicillin administra-
tion, ended after 6-7 hours of administration of it.

In the CONT group, the average spike-wave count
was 1.28 and spike-wave amplitude was found as 2,689
mV between the 6™-10% mins, the first period after
penicillin administration. The period in which the

average spike-wave frequency is highest is found be-
tween 86™ -90" mins and counts as 155, while the pe-
riod with the highest spike-wave amplitude was found
to be between 16"-20" mins and is as 3.323 mV. In the
CONT group, the average number of spike waves be-
tween 116™-120" mins, which is the last period, was
found to be 84.57, while the spike-wave amplitude was
found to be 1.720 mV.

The latency period started instantly after the peni-
cillin injection. The latency period manifested itself
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Latency of the first epileptiform

Figure 3. Latency time of the first EA (CONT; Control, DZM; Diaz-
epam, TQ; Thymoquinone, TQ10; 10 mg/kg Thymoquinone, TQ50;
50 mg/kg Thymoquinone, ‘Significance compared to CONT group,
p<0.05)

with waves of lower amplitude than basal activity, last-
ing an average of 442.28 seconds in the CONT group.
After this period, instantaneous, irregular spike-wave
beginnings were monitored, and the epileptic process
began, usually without a significant transition period.

Latency of the first epileptiform activity

Spike waves of EA after penicillin administration began
to be seen between the 5%-14™ mins (Figure 3). When
the groups were compared according to the starting
time of the first EA, a statistically significant difference
was found between the groups (p=0.007) (Figure 3).
It was seen that the mean EA onset time of all groups
was statistically higher than the CONT group when the
groups were examined in more detail (p<0.05).

Time-dependent effect of chronic
thymoquinone administration on the spike-
wave frequency of epileptiform activity

EA was found in the ECoG recordings of the 5-minutes
basal activity recordings from the chronic groups. Af-
ter the penicillin administration, a certain number of
spike-wave frequency values were obtained in 24 dif-
ferent measurements taken in 5-minute periods (Fig-
ure 4) for 120 mins. The results of spike-wave frequen-
cy values measured at different times are given below.
When Figure 4 is examined, no statistically significant

42 Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

@ CONT 4 DZM - TQI0 ¥ TQS50 4 TQl0-DZM @ TQS0-DZM

Spike-waves frequency of
epileptiform activity(num/min)

s

T T T T T
S5 O b S P P op

>

T
Ea

Y 4

—TTT
S &S b
& S PP NN A F IS
\"\\\\‘-\.‘ﬂ“‘\.\\_\‘a\x‘«,\%\,\"e\v“'\\'\\‘%*“a\q«\\\\ RS

%
7,

Y -
s,
2. % o
v,

% 4
Y,
% 4
7
7 4

Time Periods

Figure 4. Median values of spike-wave frequency of EA (number/
min) obtained from recording after penicillin (CONT; Control,
DZM; Diazepam, min: minute, TQ; Thymoquinone, TQ10; 10 mg/
kg Thymoquinone, TQ50; 50 mg/kg Thymoquinone, Significance
compared to CONT group, p<0.05)

difference was found between the average number of
spike waves of all groups during 120 minutes (except
between the 11" -15" and 16™ -20" minutes) record-
ing after penicillin administration (p>0.05). However,
a statistically significant difference was found between
the groups in the spike-wave frequency recordings
between the 11" -15™ and 16% -20™ minutes (p=0.001
and p=0.015, respectively).

The effect of chronic thymoquinone
administration on total epileptiform activity
spike wave frequency

The average number of spike waves that occurred dur-
ing 120-minute ECoG recording after penicillin admin-
istration in the groups was evaluated. As a result of the
comparison of the total spike-wave numbers according
to their average, no statistically significant difference
was found between the groups (p=0.147) (Figure 5).

The effect of chronic thymoquinone
administration on the spike-wave amplitude of
epileptiform activity
The findings including the effects of the applied sub-
stances on EA amplitude were shown in Figure 6.
There was no statistically significant difference be-
tween the groups in terms of the average spike wave
amplitudes taken from all groups between 0-95" and
116" -120™ minutes after the penicillin administration



Beyazcicek et al.

Effects of thymoquinone on epilepsy m

5000+

4000 -

3000

2000

1000+

Total number of spike waves of
epileptiform activity (number)

B ) B SRS
&F ¥ L & g
S &
& @
Groups

Figure 5. Total of spike-wave frequency of EA (number/min) obtained
from recording after penicillin (CONT; Control, DZM; Diazepam, TQ;
Thymoquinone, TQ10; 10 mg/kg Thymoquinone, TQ50; 50 mg/kg
Thymoquinone, "Significance compared to CONT group, p<0.05)

(p>0.05). On the contrary, it was shown that there was
a statistically significant difference in spike-wave ampli-
tudes of the groups between 96™ -115™ minutes (p values
p=0.037, p=0.015, p=0.020, and p=0.012, respectively).

In the results of the groups between 96™-100%
minutes, it was revealed that the average EA spike-
wave amplitude of the TQ10+DZM group was statis-
tically lower than the TQ10, TQ50+DZM and TQ50
groups (p values, respectively, p=0.025, p=0.016, and
p=0.012). In addition, the averages of the spike-wave
amplitude of the DZM group were found to be statisti-
cally lower than the TQ50+DZM and TQ50 groups (p
values p=0.046 and p=0.036, respectively).

The results of the groups between 101* -105" min-
utes were shown that the average of the EA spike-wave
amplitude of the TQ10+DZM was statistically lower
than the CONT, TQ10, TQ50+DZM and TQ50 groups
(p values, respectively, p=0.022, p=0.007, p=0.020, and
p=0.009). In addition, the averages of the spike-wave
amplitude of the DZM group were determined that
statistically lower than the TQ10 and TQ50 groups (p
values p=0.024 and p=0.029, respectively).

I
DISCUSSION AND CONCLUSION
In the present study, the effect of 10 and 50 mg/kg doses

of TQ, administered to the rats intraperitoneally for 21
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Figure 6. Spike-wave amplitude of EA (mV) median values obtained
from recording after penicillin (CONT; Control, DZM; Diazepam,
EA; epileptiform activity, TQ; Thymoquinone, TQ10; 10 mg/kg
Thymoquinone, TQ50; 50 mg/kg Thymoquinone, *Significance
compared to others group, p<0.01, “Significance compared to others

group, p<0.05)

days, on penicillin-induced EA was investigated. The
EA records, which were taken from ECoG recordings,
were found to be compatible with the literature (15)
the interaction between these systems remain elusive.
Therefore, the present study was initiated to evaluate
the possible interactions between cannabinoid com-
pounds and NMDA receptor antagonist in the penicil-
lin-induced epileptiform activity in rat. In the first set
of experiments, 30min after intracortical injection of
penicillin, five different doses of memantine (3,5-di-
methyl-1-adamantanamine hydrochloride, 1, 2.5, 5,
10 or 20mg/kg. Intracortical administration of 500 TU
penicillin G to rats under urethane anesthesia caused
an EA which was recorded in the form of spike-wave
components from the cortex surface within 3-8 min-
utes, and the activity reached its maximum frequency
and amplitude at approximately 30 minutes. Based on
previous literature information, DMSO and TQ alone
were not applied in this study. (13,14)and a large part
of these patients are resistant to antiepileptic drugs dis-
covered so far. In addition, side effect profiles of these
drugs are very wide. Rapamycin that is an inhibitor of
mammalian target of rapamycin (mTOR. It has been
reported in the literature that TQ and DMSO which is
used as a solvent do not cause any EA (13,14)and a large
part of these patients are resistant to antiepileptic drugs
discovered so far. In addition, side effect profiles of these
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drugs are very wide. Rapamycin that is an inhibitor of
mammalian target of rapamycin (mTOR. This suggests
that TQ consumption will not cause any EA either in
patients with epilepsy or in healthy individuals

In the ECoG records obtained from rats induced
with penicillin, in which EA was induced with peni-
cillin, the first EA initiation times after penicillin ad-
ministration were evaluated. The first EA onset times
of all groups were found statistically longer than the
CONT group. Although the initial EA onset times of
the TQ10+DZM and TQ50+DZM groups in which TQ
and DZM were administered in combination were lon-
ger than the TQ10 and TQ50 groups treated with only
TQ, however, it was not statistically significant. Simi-
larly, the onset time of the first EA in the TQ10 group
was longer than in the TQ50 group, but it was not sta-
tistically significant. In addition, there was no signifi-
cant difference between TQ administration and DZM
groups used in epilepsy treatment. According to these
results, chronic administration of TQ caused a two-
fold delay in the onset time of penicillin-induced EA,
compared with the CONT. The results of the CONT
group are consistent with other studies in the litera-
ture (16,17). Latency results for TQ are consistent with
different epilepsy models such as pentylenetetrazole
(PTZ) and maximal electroshock seizure (MES) (16).

According to the EA spike-wave frequency aver-
age values in the recordings of different doses of TQ,
there was no significant difference in all time intervals
of 2 hours except between the first 11" -20" minutes.
Although the spike-wave frequencies of the groups
decreased compared to the CONT group from the be-
ginning of the first EA, however, it was observed that
it was not statistically significant. Our findings show
some differences between with literature, but they
have similar results with some literature (18,19).

According to the EA spike-wave amplitude median
values in the recordings of different doses of TQ; there
was no significant difference in all time intervals of 2
hours except between the 96 -115" minutes. In the
time interval of 96™ -115™ minutes; TQ caused a de-
crease in spike-wave amplitude. According to these re-
sults; it can be said that TQ has a reducing effect on the
EA spike wave amplitude, and thus reducing effect oc-
curs 90 minutes after the application of the TQ. These
findings are consistent with the literature (16,20).
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Hosseinzadeh et al. reported that the PTZ-induced
status epilepticus (SE) model, intracerebroventricular
administration of 200 uM and 400 uM TQ prolonged
the onset of the first EA in the PTZ-induced status epi-
lepticus (SE) model(16). In the same study, it was re-
ported that the administration of naloxone (10 uM icv)
with a 200 uM dose of TQ, which is used in the treat-
ment of epilepsy, prolongs the onset of the first EA and
reduces the seizure duration (16). The antiepileptic ef-
fect of TQ is likely due to an opioid receptor-mediated
enhancement of GABAergic stimulation. In addition,
another study reported the antiepileptic effect of TQ
in mice using PTZ and MES-induced epilepsy models:
Indeed, it has been reported that 50 and 100 mg/kg
doses of TQ increase the effect of sodium valproate in
both PTZ and MES models (20). In addition, the ad-
ministration of the combination of phenobarbital and
TQ in the PTZ-induced rat model showed a stronger
anticonvulsant effect compared to the administration
of phenobarbital alone (21). In another study, it was re-
ported that TQ and vitamin C showed anticonvulsant
effects by activating the GABAB1R/CaMKII/CREB
pathway (22). In a penicillin-induced epilepsy model,
TQ has been reported to have antiepileptic activity in
rats. In the study, it was reported that 10, 50, and 100
mg/kg TQ administration prolonged the onset of the
first EA and decreased the spike-wave frequency and
amplitude of the EA (14)Medical School, Duzce Uni-
versity, Duzce, Turkey, between October 2013 and De-
cember 2014. Animals were divided into the following
7 groups: sham, control, only thymoquinone, vehicle
(Dimethylsulfoxide. Another epilepsy model is the SE
model created by bilateral administration of 0.5 pg icv
kainic acid to rats. Rats were cured with TQ for 4 days.
It has been reported that TQ significantly reduces
spontaneous motor seizures, and decreased neuronal
degeneration in the brain. (23). In another study, TQ
reduced brain injury in the lithium-pilocarpine rat
model. It has been shown that TQ prolongs the initia-
tion latency of the first EA (24).

Experimental epilepsy models are used to elucidate
the mechanisms underlying epilepsy and to investigate
the effects of many different substances thought to
have antiepileptic effects on epilepsy. Thus, it is trying
to develop a permanent and effective treatment meth-
od for epilepsy, which is an important health problem.
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GABA, receptors are considered the foremost in-
hibitory control system in the brain. It is thought that
the underlying cause of convulsant activities is the
weakening or disappearance of this inhibitory activity
(17). Decreased pause activity disrupts the inhibitory-
excitatory imbalance in the excitatory direction, lead-
ing to the formation of a neural environment suitable
for the initiation and propagation of EA (25)3-dione
(CNQX. Sometimes excessive activation of N-methyl-
D aspartate (NMDA) receptors, a type of glutamate
receptor, causes epileptiform activities (26)kainate
and N-methyl-d-aspartate (NMDA. In both cases, EA
can be reduced by using competitive or non-competi-
tive NMDA channel antagonists (blockers) and other
non-NMDA glutamate receptors (15)the interaction
between these systems remain elusive. Therefore, the
present study was initiated to evaluate the possible
interactions between cannabinoid compounds and
NMDA receptor antagonist in the penicillin-induced
epileptiform activity in rat. In the first set of experi-
ments, 30min after intracortical injection of penicillin,
five different doses of memantine (3,5-dimethyl-1-ad-
amantanamine hydrochloride, 1, 2.5, 5, 10 or 20mg/kg.

GABA receptors in the CNS, GABA, and GABA,,
are suppressed when exposed to picrotoxin or compet-
itive antagonist bicuculline, resulting in the formation
of EA (27)modulation of GABA(A. Epileptiform field
potentials and paroxysmal depolarization shifts can be
created by the administration of the GABA, receptor
antagonist bicuculline or the GABA, channel blocker
picrotoxin, and this activity can be blocked by various
antagonists. Therefore, the relative increase in excit-
atory neurotransmitter (especially glutamate) release
due to the elimination or weakening of the inhibitory
effect of GABA in the brain will cause excessive stimu-
lation in the brain.

Cortical pyramidal cells also play an active role
in the EA created by penicillin. In the epilepsy model
created by penicillin; potentials linked to GABA, and
GABA, receptors contribute to the sudden depolariza-
tion shifts observed in cells (14)Medical School, Duzce
University, Duzce, Turkey, between October 2013 and
December 2014. Animals were divided into the fol-
lowing 7 groups: sham, control, only thymoquinone,
vehicle (Dimethylsulfoxide. Penicillin applied directly
to the cortex causes inhibition of GABA receptors by

acting similarly to bicuculline and thus suppressed
GABA activity initiates local EA by disrupting the in-
hibitory system of the brain (28).

Marangoz et al. suggested that 500 IU cortical
penicillin injection may cause EA to become depen-
dent on increased excitatory activity by suppressing
the effect of the cortical GABA system and disrupting
the inhibition balance (29). Another similar study has
done by Chen et al. (30). In the study, rats were given
2.5-5 million IU / kg i.p. penicillin administration
caused the emergence of spike activity after 45 + 31
minutes and the emergence of mature seizure activity
after 71 + 38 minutes.

Consequently, we showed that TQ has a protec-
tive effect on the penicillin model epilepsy, as in other
experimental epilepsy models. The limitation of this
study, we did not conduct molecular and biochemical
analyzes. However, it has the potential to be the first
research to study the effects of chronic thymoquinone
electrophysiologically in a penicillin-induced epilepti-
form activity model. The present study examined the
protective effect of TQ before penicillin. Conducting
molecular and biochemical studies with a multidisci-
plinary approach on the long-term protective effect of
TQ during seizures will shed light on the issue. As a
result; as in experimental epilepsy models, we can say
that 10 mg/kg and 50 mg/kg doses of TQ’s protective
effect can be beneficial in epileptic patients.
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Is modified constraint-induced movement
therapy effective in improving motor
performance in patients with hemiplegia?

Modifiye zorunlu kullanim terapisi hemipleji
hastalarinda motor performansi iyilestirmede etkili

midir?
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INTRODUCTION

Stroke is a cause of a high degree of disability (1) and
negatively affects different areas of physical and social
function (2), therefore patients need neurorehabilita-
tion following stroke. Stroke causes adult disability
worldwide (3) and 80% of patients with stroke have a
motor impairment (4). Recovery from upper limb im-
pairment is crucial since it ensures independence dur-
ing daily activities (5). Spontaneous recovery process-
es over several days or weeks after the onset of stroke
promote neural reorganization and recovery (6).

Although motor recovery is observed in the early
period of stroke; motor deficit may persist in the up-
per extremity in the chronic phase. However, it has
been found that 80% of patients with mild paresis in
the upper extremity and only 20% of those with severe
paresis can regain full upper extremity function after
stroke (7). In the motor development process after
stroke, lower extremity functions generally improve
in the short term whereas upper extremity and hand
functions improve in the long term. In the process of
chronic stroke; it is very important to develop motor
learning strategies to reduce motor impairment (8,9).

In recent years, numerous stroke rehabilitation
programs have been proposed to improve limb func-
tion following a stroke. Conventional therapies, such
as the Bobath concept, proprioceptive neuromuscular
facilitation exercise therapy, occupational therapy, and
the use of a brace or other device are common treat-
ment approaches (8,9). A meta-analysis study showed
that such programs were effective in enhancing motor
function (10). However, this conventional therapy is
often time-consuming with a low compliance rate, and
outcomes often depend on the experience and ability
of medical personnel. Besides, It is also questionable
whether these methods are sufficient to induce the
neural-plasticity-based motor improvement of the
disabled limb (11). Therefore, novel adjuvant therapies
added to conventional methods could be more effi-
cient in regaining the functional recovery of the im-
paired limb in stroke patients.

Constraint-induced movement therapy (CIMT) is a
novel adjuvant treatment option based on the preven-
tion of intact upper extremity use in hemiplegic patients
and the compulsory use of the affected extremity. Many
studies have shown that CIMT improves hemiplegic up-

per extremity functions in the acute and chronic phases
of stroke (12,13). CIMT is considered to accelerate heal-
ing through brain remodeling (axonal and dendritic
sprouting), called neuroplasticity (14). Additionally, in
correlation with the motor improvement via the appli-
cation of CIMT, it has been proven to increase the vol-
ume of grey matter in the sensorimotor cortex, mostly
in the anterior motor areas, and the hippocampus on
both sides of the brain, (15) as well as resulting in other
neuroplastic brain changes (16-19).

The classic CIMT protocol involves the restriction
of the patient’s use of the intact upper extremity for
80-90% of the time while awake and applying an in-
tense motor exercise program to the affected extremity
for at least six hours a day (20). However, this protocol
causes application difficulties in daily life, and there-
fore the modified CIMT (mCIMT) protocol with dif-
ferent intensities and durations of exercise has been
developed (21-23).

There are limited studies in the literature on the ef-
ficacy of mCIMT as an adjuvant therapy In addition,
available studies have reported conflicting results in
the chronic period. Therefore, in the current study, we
aimed to investigate the efficacy of mCIMT in upper
extremity motor recovery, performance, and function-
al independence when added to conventional physio-
therapy in chronic stroke patients.

I
MATERIALS AND METHODS
This was a prospective, single-blinded, randomized,

controlled study. All participants were informed about
the procedures and assessments to be performed in the
study, and those who agreed to participate signed con-
sent forms. The study was conducted between March
2019 and February 2020 and Clinical Research Ethics
Committee of the Kutahya Health Science University
(date: 09.01.2019; decision no: 2019/01-3). The meth-
ods used in this study were reported using the CON-
SORT statement.

Participants

Recruitment and setting

Patients who were followed up with a diagnosis of
hemiplegia during the study period were screened
for eligibility by an independent physician and sub-
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sequently invited to participate in the study. All the
participants were informed in advance about the pro-
cedures and assessments to be performed in the study.

Inclusion criteria

« Agebetween 18 and 75 years

o Diagnosed with hemiplegia at least six months ago

« Having at least 10 degrees of extension in the wrist,
metacarpal, and interphalangeal joints

Exclusion criteria

o Poor cooperation

o DPresence of an additional chronic systemic disease

+ Uncontrolled hypertension

o Having a history of botulinum toxin therapy for
upper extremity

« Presence of heart failure

o Presence of contracture in the upper extremity

o DPresence of shoulder-hand syndrome

« Having hearing or vision problems

Study procedures

After patients were randomly divided into two groups
[intervention group (IG) and control group (CG)], eval-
uation by a blinded investigator followed by four weeks
of treatment by a different investigator. At the end of the
treatment and 12 weeks after the treatment the partici-
pants were reevaluated by the same blinded investigator.
Patients in IG received conventional physiotherapy and
mCIMT, while patients in CG received conventional
physiotherapy.

Interventions

Control group received 28 sessions of standard con-
ventional physiotherapy for 4 weeks, approximately
120 minutes per day, and each day of the week.

The conventional physiotherapy program included
neural facilitation techniques tailored to each patient,
range of motion exercises, strengthening exercises,
motor skills training, occupational therapy, and speech
therapy if necessary.

The patients in IG received mCIMT in addition to
the conventional physiotherapy explained above. mC-
IMT involved the restraint of the non-involved extrem-
ity using a sling. The participants in IG were taught
how to apply the sling and encouraged to wear it on
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their less-impaired upper extremities for six hours a
day over four weeks, including four weekends (28 days
in total). On each weekday, the participants received
motor task training with the involved extremity for
two hours a day for four weeks (40 hours in total) (24).

Outcomes

Data on age, gender, height, body weight, body mass in-
dex, duration of the stroke, affected side, chronicity, and
education level of the participants were recorded. The up-
per extremity functions of the participants were evaluat-
ed by the same physician (E.S.) before, upon completion,
and 12 weeks after the treatment. The Motor Activity
Log-28 (MAL-28) score was the primary outcome mea-
sure, and the Functional Independence Measure (FIM)
and the Fugl-Meyer Upper Extremity Scale (FMUES)
scores were the secondary outcome measurements.

The Motor Activity Log-28 (MAL-28)

MAL-28 consists of two sub-scales: MAL-28 Amount
of Use (AOU), which measures how often the patient
uses the affected side upper extremity for each activity,
and Quality of Movement (QOM), which questions
how well the patient can perform the activity when
using this extremity. In both subscales, the patient is
evaluated with full and half points ranging from 0 to 5
(0,0.5,1,1.5,...,4.5, and 5). High scores indicate a high-
er use and movement quality (25). The Turkish version
of the MAL-28 AOU and QOM scales were previously
determined to be reliable (Intraclass Correlation Coef-
ficient: 0.97 and 0.96, respectively) and internally con-
sistent (Cronbach’s a: 0.96 for both) (26).

The Functional Independence Measure (FIM)
The level of disability was measured with the Func-
tional Independence Measure (FIM). Developed as a
measure of disability in different disease groups, the
FIM includes measuring patients’ self-care indepen-
dence, including sphincter muscle control, mobility,
communication, and social cognition. The scale is or-
dinal and has18 seven-level items (1: total assistance,
7: full independence) (27). In the FIM, 13 items evalu-
ate motor functions, and five items evaluate cognitive
functions. Kigiikdeveci et al. (28) showed that the
Turkish version of the scale is valid and reliable.
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The Fugl-Meyyer Upper (FMUES)

FMUES is a widely used stroke-specific, performance-
based measure of impairment. It is designed to assess
reflex activity, movement control, and muscle strength
in the upper extremity of people with post-stroke
hemiplegia. The scale includes four subsections (A:
Shoulder region, B: Wrist region, C: Hand region, and
D: Coordination and speed). The patients inability
to perform the activity at any level is evaluated as 0
points, the partial performance of the activity is evalu-
ated as 1 point, and the complete performance of the
activity is evaluated as 2 points. The total score ranges
from 0 to 66 points (29).

Blinding

During the assessment, researchers were blind to
group distribution. The principal investigator was not
involved in the treatment and evaluation processes of
the individuals and the data analysis processes. In ad-
dition, the participants were asked not to tell the re-
searcher who evaluated the treatment methods they
received.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS, IBM, Armonk,
NY, USA), version 21.0. Continuous variables were
given as mean + standard deviation values, and cat-
egorical variables were given as numbers (percentage).
The Chi-square test was used to compare categorical
variables between groups. The distribution of the data
was analyzed with the Shapiro-Wilk test. Since the
data represents normal distribution and parametric
assumptions were met, the independent samples t-test
was used to compare independent groups. In the com-
parison of dependent groups, a non-parametric Fried-
man test of differences among repeated measures was
conducted. The significance level was p<0.05.

|
RESULTS
This study was completed with 40 participants, includ-

ing 20 chronic stroke patients in IG (mean age, 64.45 +
9.18 years) and 20 chronic stroke patients in CG (mean
age, 64.45 £ 9.18 years). There were 11 men (55%) and
9 women (45%) in each group. Table 1 presents the age,

gender, height, body weight, body mass index (BMI),
stroke duration, and education levels of the individuals
participating in the study. In the comparison of the de-
mographic data of the patients included in the study, no
statistically significant difference was found in terms of
height, body weight, BMI, duration of disease, affected
side, type of stroke, and education level (Table 1).

Primary outcomes

There were no significant differences between the two
groups in terms of the MAL-28 AOU and MAL-28
QOM scores before treatment (130.30 + 11.57 and 87.08
+ 12.60, respectively, p=0.394 for IG and CG 123.78 +
21.50 and 90.68 +£17.47, respectively, p=0.291 for CG).
Both after treatment and at the third-month follow-
up, the MAL-28 AOU and QOM scores significantly
increased in both groups compared with the baseline
values (p=0.011 in IG and p<0.001 in CG for MAL-28
AOU, and p<0.001 in IG and p<0.001 in CG for MAL-
28 QOM). However, there was no significant difference
in the mean MAL-28 AOU and QOM of the two groups
(p = 0.377 and p= 0.466, respectively) (Table 2).

Secondary outcomes

There were no significant differences between IG and
CG in the FIM scores before treatment (93.75 + 14.64
and 93.95 + 17.77, respectively, p=0.745). After treat-
ment and at the third-month follow-up, the FIM scores
significantly increased in both groups compared with
the baseline values (p=0.015 for IG and p=0.018 for
CG). However, there was no significant difference in
the mean FIM scores between the two groups (p =
0.976).

IG and CG did not significantly differ in terms of
the FMUES A, B, C, and D scores before treatment
(p=0.838, p=0.501, p=0.589, and p=0.280, respec-
tively). Both after treatment and at the third-month
follow-up, the FMUES A, B, C, and total scores sig-
nificantly increased in both groups compared with
the baseline values (p<0.001, p=0.018, p=0.005, and
p<0.001, respectively for IG and p<0.001, p=0.001,
p=0.001, and p<0.001, respectively for CG). In ad-
dition, no significant difference was observed in the
mean FMUES A, B, C, D, and total scores between the
two groups (p = 0.780; p=0.442; p=0.966, p=0.338, and
p=0.923, respectively) (Table 3).
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Table 1. Demographic characteristics of the groups

Intervention Group (n = 20)

Control Group (n = 20)

(Mean + SD) (Mean + SD) p value

Age (years) 64.45 +9.18 64.45+9.18 0.957
Height (cm) 164.55 £ 9.51 164.65 + 10.17 0.975
Weight (kg) 74.56 +10.87 75.60 £ 11.78 0.777
BMI (kg/m?) 27.46 £ 4.16 27.82 +4.26 0.789
Duration of disease (months) 36.55 +27.86 30.20 +29.32 0.242
Affected side n (%) n (%)

Left 9 (55) 4(20)

Right 11 (55) 16 (80) 0.096
Type of stroke n (%) n (%)

Hemorrhagic 4(20) 3 (15) 0.681

Ischemic 16 (80) 17 (85)
Education level n (%) n (%)

Tlliterate 3 (15) 4(20)

Primary school 12 (60) 9 (45)

Middle school 1(1) 2(2) 0.837

High school 2 (10) 3 (15)

University 2 (10) 2 (10)

Cm: Centimeter, kg: Kilogram, BMI: Body mass index, kg/m* Kilogram/meter square, n: Number of participants, SD: Standard deviation,

p: Level of significance

Table 2. Changes in primary outcomes from the baseline to the post-treatment and third-month follow-up evaluations

Inter-group

Intervention Group Control Group .
Comparison
Mean
Aft Aft diffe
r Third-month r Third-month | HHerences
. treatment . treatment in changes
Baseline (change from Baseline (change from
(change from i (change from i between p value
(Mean + SD) A baseline) (Mean + SD) i baseline)
baseline) baseline) groups at
Variables (Mean + SD) (Mean + SD) (Mean + SD) (Mean + SD) third month
[95% CI)
MAL-28 123.78 = -4.83
130.0 £ 11.57 0.80 £ 0.66* 0.93 +0.71* 3.17 £ 1.22* 3.62 + 1.40* 0.377
(AOU) 21.50 [-6.11;15.78]
MAL-28 2.96
87.08 £12.60 7.17 +£4.79* 6.84 +4.78* 90.68 +17.47 6.10 £ 4.37* 6.00 + 4.52* 0.466
(Qom) [-13,12;7,20]

MAL-28: Motor Activity Log-28 , AOU: Amount of Use, QOM: Quality of Movement, Standard deviation, CI: Confidence level, p: Level of

significance, *: p<0.05

I
DISCUSSION AND CONCLUSION
In this study, we investigated the efficacy of mCIMT

in chronic stroke patients and determined that both
IG and CG showed improvement in upper extremity
function after the treatment and third-month follow-
up. However, mnCIMT was not found to be superior to

conventional treatment.
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One of the primary goals of neurorehabilitation
is the functional improvement of the upper limb af-
ter a stroke (30). It has been reported that only 20%
of patients can regain full upper extremity function
(31). This may be due to the more complex structure
of the upper extremity and most daily life activities be-
ing performed with the unaffected extremity. One of
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Table 3. Changes in secondary outcomes from the baseline to the post-treatment and third-month follow evaluations

Intervention Group

Between Group
Control Group

Comparison
Mean differ-
After treatment  Third-month After treatment Third- )
) ences in changes
Variables Baseline (change from (change from Baseline (Mean  (change from month(change
. ) i . between groups  p value
(Mean + SD) baseline) (Mean Dbaseline) (Mean +SD) baseline) (Mean from baseline) .
at third month
+SD) +SD) +SD) (Mean + SD)
[95% CI]
-0.20
FIM score 93.75 + 14.64 1.05 + 0.83* 1.85 + 1.46* 93.95+17.77 1.45 + 1.10* 1.45 + 1.10* 0.976
[-9,97;9,57]
FMUESA 0.10
23.60 + 3.50 2.00 £ 0.41* 1.95+ 1.41* 2290 +5.23 2.35 +2.42% 2.45+2.42% 0.780
score [-2,92;3,12]
FMUESB -0.63
5.60 +2.11 0.40 + 0.51* 0.40 £ 0.51% 6.00 +2.87 0.75+0.51* 0.75+0.51* 0.442
score [-2,21;0,94]
EMUESC -0.33
11.75+£2.77 0.20 + 0.06* 0.20 + 0.06* 11.15 £ 2.96 1.15+0.18* 1.15+0.18* 0.966
score [-1,62;1.55]
EMUESD 0.30
295+ 1.10 0.25+0.03 0.25 +0.03 2.65+1.35 0.25 +0.02 0.25 +£0.02 0.338
score [-0,32;0,92]
FMUEStotal -0.27
49.90+7.13 2.85+2.71* 2.80 £ 2.70* 48.85+10.11 5.00 + 4.82* 4.60 + 4.82* 0.923
score [-5,80; 5,27]

FIM: Functional Independence Measure, FMUES: Fugl-Meyer Upper Extremity Scale, SD: Standard deviation, CI: Confidence level, p:

Level of significance, *: p<0.05

the various rehabilitation interventions that have been
investigated for upper extremity recovery is mCIMT,
which is based on neural plasticity mechanisms (32).
According to the literature, deficits in the upper ex-
tremity may affect the life quality negatively, and there
is a correlation between hand skills and independence
when performing daily life activities (33). In our study,
we found that conventional treatment could improve
upper extremity functions, but mCIMT had no addi-
tional contribution to conventional treatment in im-
proving upper extremity functions.

In the current study, improvement in FIM scores
was observed as a result of treatment in both the study
and control groups. Even if they were patients in the
chronic period, the improvement in the FIM score
was also detected at the third-month follow-up. This
showed that the rehabilitation received by the patients,
even in the chronic phase, was effective in improving
the upper extremity function while performing the ac-
tivities of daily living.

In our study, the analysis of motor activity scores
(MAL-QOM and MAL-AOU) showed that the motor
functions of both groups were better than the baseline
at the third-month follow-up, but there was no sig-

nificant difference between the groups. There was no
significant difference between the post-treatment and
third-month follow-up MAL-28 scores in the study
group and control group. Studies are showing that
early rehabilitation in neural recovery and neuroplas-
ticity has very successful results in treatment (32,33).
The lack of significant changes in functional indepen-
dence and upper motor function can be explained by
the chronic stage of the disease.

Similar results were found in a study by Barzel et
al,, although the participants received a home CIMT
program rather than a supervised program applied
in our study. Barzel et al. included 71 stroke patients
and compared conventional treatment with home
CIMT. The home CIMT group applied this program
for 5 days/week for four weeks with 2h/day of restric-
tion. The primary outcomes were the MAL-QOM and
Wolf Motor Function Test scores. The patients in both
groups improved but the results showed that CIMT
was not superior to the conventional rehabilitation
intervention (34). In contrast with these studies, Wu
et al. investigated the functional and psychological ef-
fects of mCIMT in elderly stroke patients and reported
significant improvement in the Stroke Impact Scale,
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FIM, MAL-28, and Beck Depression scores compared
to the mCIMT group receiving only conventional
therapy (35).

The optimal dosage of mCIMT remains unclear
but should be within the specified CIMT proto-
col range. In our study, the mCIMT groups received
four hours of conventional therapy every day for four
weeks with 6h/day of restriction. In a previous study
by Dromerick et al., early CIMT therapy was given 90
days later after stroke and standard CIMT and high-
intensity CIMT were compared. The standard CIMT
group received occupational therapy 2 h/day and wore
restraint gloves 6 h/day, and the high-intensity CIMT
group received occupational therapy 3h/day with re-
striction 90% of the waking hours. The authors found
that the high-intensity CIMT group had significantly
less upper extremity motor improvement at 90 days.
They concluded that the high-intensity CIMT therapy
negatively affected spontaneous motor learning (36).
In our study, similar results were obtained, confirm-
ing that the total application time of the daily restric-
tion period should be regulated. Long-term treatment
(over four weeks without interruption) may be the rea-
son for the lack of difference in improvement between
our two groups.

We determined the number of patients based on
similar studies and did not perform a power analysis,
which can be considered one of the limitations of the
study. As with other limitations, the treatment plan
was not made by questioning the dominant extrem-
ity of the patients. Patients were not evaluated accord-
ing to the presence of neglect syndrome. We were also
unable to investigate possible effect modifiers, such as
cognitive disorders, dyspraxia, and type of stroke.

This study showed that both mCIMT and conven-
tional therapy improved upper extremity motor function,
performance, and functional independence in chronic
stroke patients; however, MCIMT had no additional ben-
efit to conventional therapy. Future studies can investi-
gate the efficacy of mCIMT with different intensities and
duration in larger chronic stroke populations.
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Bébrek iskemi ve reperflizyon hasarinda
kreatin monohidrat desteginin etkileri

Effects of creatine monohydrate supplementation in
renal ischemia and reperfusion injury

Oz

Amag; Bobrek nakli ya da cerrahi girisimler sirasinda gelisebilen iskemi ve reperflizyon hasari etkisini hticrelerdeki
enerji metabolizmasinin bozulmasi ve oksidatif stresin artmasina yol acarak gosterir. Populer sporcu destek trtind
olan kreatin monohidrat endojen bir bilesiktir. Hicrelerin enerji metabolizmasini etkileyerek oksidatif stresi azalt-
1191 ve antioksidan etki gosterdigi bilinmektedir. Bobrekte deneysel olarak olusturulan iskemi reperflizyon hasari
sonrasinda artan oksidatif strese ve yapisal diizeyde izlenen hasara karsi kreatin monohidratin olasi etkisinin de-
Jerlendirilmesi hedeflenmistir.

Yontemler: Calismada Sprague Dawley (270-380 gr) turl 24 adet erkek sican kullanildi. Sicanlar rastgele dort
gruba ayrildi: Grup 1: Kontrol grubu, Grup 2: Iskemi/ Reperfiizyon grubu, Grup 3: iskemi/ Reperfiizyon +Kreatin
monohidrat (Kreatin 2 g/kg/gun), Grup 4: Kreatin monohidrat (2 g/kg/glin) olarak dizenlendi. Grup 2 ve Grup
3'teki sicanlara intraperitoneal anestezi sonrasi 45 dakika boyunca sol renal arterin klemplenmesiyle renal iske-
mi olusturuldu ve 45. dk’nin sonunda klemp uzaklastirildiktan sonra sol bobregin parlak kirmizi renge ulasmasi
reperfizyonun saglanmasi olarak kabul edilerek karin 6n duvari kapatildi. Grup 3 ve Grup 4'deki sicanlara 3 gin
suresince kreatin monohidrat (2g/kg/gun) distile su icinde ¢ozilerek gavaj yoluyla uygulandi. Reperfiizyondan
72 saat sonra genel anestezi altinda kardiyak kan, sol bébrek dokulari alindiktan sonra sakrifiye edildiler. Bobrek
dokulari 1sik ve elektron mikroskopta dederlendirildi. Plazma 6rneklerinde total oksidan ve antioksidan stres pa-
rametreleri dlctimlendi.

Bulgular: iskemi ve reperfiizyon modelinde ince yapi dizeyinde glomeriler kapillerlerdeki belirgin eritrosit sta-
z1 saptandi. Bunun yaninda glomertller endotelin ve podositlerin hticre buttnlugunin korunamadigi izlenirken
proksimal ttbullerdeki hticrelerde de sisme sonucu ttbul [imenin tikandigr géraldt. Kreatin uygulanan gruplarda
total antioksidan seviyesinin istatistiksel olarak anlamli 6l¢tide artmasi yeniden yapilanma strecinin pozitif yonde
ilerlediginin gostergesi olarak yorumlandi.

Sonug: Sonu¢ olarak uygulanan yontemden kaynaklandigi dustntlen eritrosit stazi nedeniyle dolasimin tam
olarak saglanamadigi ve buna bagli olarak kreatin monohidrat desteginin yapisal dizeyde belirgin olumlu etki
gosteremedigi dusunuldd.

Anahtar Sozciikler: Bobrek; elektron mikroskobu; iskemi-reperflizyon hasari

Abstract

Aim: Ischemia and reperfusion injury, can occur during kidney transplantations surgery, showing their effects by
disrupting cellular energy metabolism and increasing oxidative stress. Creatine monohydrate, a popular sport
supplement, is an endogenous compound. It is known that it reduces oxidative stress through effecting the en-
ergy metabolism of cells and has an antioxidant effect. It was aimed to evaluate the possible effect of creatine
monohydrate against the increased oxidative stress and structural damage mediated by experimentally induced
renal ischemia-reperfusion injury in this study.

Methods: Twenty-four male Sprague Dawley (270-380 gr) rats were used in the study. Rats were randomly di-
vided into four groups: Group-1: Control group, Group-2: Ischemia/Reperfusion group, Group-3: Ischemia / Re-
perfusion+ Creatine monohydrate (2g/kg/day), Group-4: Creatine monohydrate (2g/kg/day). After anesthesia, a
midline abdominal incision was performed in the related groups and renal ischemia was induced by clamping left
renal artery during 45 min. At the end of ischemia the non-traumatic clamp was removed and kidney reperfusion
was noted as return of blush color. Afterward, abdominal posterior wall was closed. Creatine monohydrate (2 g/
kg/day) was dissolved in distilled water and given to the rats with oral gavage in Group-3 and Group-4 for 3 days
After 72 hours of reperfusion, cardiac blood and left kidney tissues were taken under general anesthesia and they
were sacrificed. Kidney tissues were evaluated by light and electron microscopy. Total antioxidant and oxidant
stress parameters were also measured in the plasma samples.

Results: In the ischemia and reperfusion model, significant erythrocyte stasis was detected in the glomerular cap-
illaries at ultrastructural level. In addition, it was observed that the integrity of the glomerular endothelial cells and
podocytes could not be preserved, while the tubule lumen was occluded as a result of the swelling of epithelial
cells. The statistically significant increase in the total antioxidant level in the creatine administered groups was
interpreted as an indicator of the positive progress of the remodeling process.

Conclusions: As a result, it was observed that creatine monohydrate supplementation did not show a significant
beneficial effect a structural level, since the circulation could not be fully restored due to erythrocyte stasis caused
by the procedure.

Keywords: Electron microscopy; ischemia-reperfusion injury; kidney
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Bobrek iskemi ve reperfiizyon hasarinda kreatin monohidrat g

GIRIS

[skemi, dokunun bir boliimiiniin ya da tamaminin kan-
la beslenmesinin kesilmesine ya da 6nemli dl¢iide azal-
masina bagli olarak dokunun perfiizyonundaki yeter-
sizlik sonucu dokularin ve organlarin oksijenden yok-
sun kalmasi olarak tanimlanir. Iskemi ve reperfiizyon
(IR) hasari klinikte siklikla aort klemplenmesi, renovas-
kiiler cerrahi, travma gibi durumlarda karsilagildig: gibi
bobrek transplantasyonlar1 sirasinda tehlike yaratan ko-
sullardan biridir (1). Hasarin etkisi siiresi ile iligkilidir
ve iskemik siirenin artigt bobregin yeniden yapilanma
yetisini azaltir (2). Iskemik evrede dokuda kan akimi-
nin kesilmesi oksijenin ve besinin azalmasi oksidatif
stresin artmasima, inflamasyonun baslamasina neden
olur (2,3). Oksijen desteginin kesilmesi ayn1 zamanda
hiicrelerdeki adenozin trifosfatin (ATP) azalmasina da
yol agar (4). Normal kosullar altinda hiicrelerde glikoliz,
oksidatif fosforilasyon ve fosfokreatin enerji sistemi ile
stirekli ATP destegi saglanir. Fosfokreatin, adenozin di-
fosfata (ADP) oksijenden bagimsiz olarak fosforil grubu
ekler ve hizli bir sekilde ATP sentezini saglar. Kreatin
ve fosforlanmis formu (fosfokreatin) hiicrelerde anaero-
bik olarak ATP tiretiminde 6nemli rol oynar (5). Hiicre
igindeki fosfokreatin ve ATP hiicredeki enerji miktari-
n1 gosterir. Viicuttaki glinliik kreatin, gereksinimin bir
boliimii karaciger, bobrek, pankreas ve beyinde arjinin,
glisin ve metionin amino asitlerinden sentezlenirken
geri kalani diyetteki et tiriinlerinden saglanir (5-7). En
ok iskelet kasinda olmak tizere kalp kasy, retina, beyin,
karaciger, bobrekler ve testislerde dogal olarak bulunur.
Kreatin, hiicresel ATP diizeyini oksijenden bagimsiz
olarak dengeleyebilen endojen bir bilesik olmasinin
yani sira yasal olarak kullanilan sporcu destek iiriinii-
diir. Sporcularda ve deneysel ¢alismalarda yaygin olarak
kullanilan formu kreatin monohidrattir (7,8). Yayinla-
nan in vivo ve in vitro arastirmalarda kreatin mono-
hidrat desteginin sporcularda egzersiz performansi ile
birlikte kas kitlesini artirdig1 vurgulanmaktadir (9-12).
Bunun yani sira antioksidan 6zelligi olan kreatinin etki-
sini hiicre i¢i enerji metabolizmasi tizerinden ger¢ekles-
tirmesi nedeniyle norodejeneratif hastaliklarda ve miyo-
patilerde de potansiyel terapétik etkileri oldugu bildiril-
mistir (5-7,12-15). Bu arastirmada iskemi reperfiizyon
modelinde oksidatif strese bagli olusan yapisal hasara
kars1 kreatin monohidrat uygulamasinin olas iyilestiri-
ci etkisinin incelenmesi hedeflenmistir.

|
GEREG VE YONTEMLER

Bu ¢alisma Baskent Universitesi Hayvan Deneyleri
Etik Kurulu tarafindan 12.03.2018 tarihli DA18/11
karar numaras ile onaylandi ve Bagkent Universitesi

Aragtirma fonunca desteklendi. Calismada Sprague
dawley tiirti 270-380 gr agirhiginda 24 adet erkek sican
kullanildi. Giindiiz 12 saat ve gece 12 saat dongiisiinde
ve 23+2°C’lik denetimli sicaklikta tutularak tiim de-
neklerin su ve besine serbest erisimi sagland1. Siganlar
rastgele segilerek 4 gruba ayrildi. Deney grupla-
r;; Grup 1: Kontrol grubu (K, n=5), Grup 2: Iskemi/
Reperfiizyon grubu (IR, n=7), Grup 3: I[skemi/
Reperfiizyon+Kreatin monohidrat (IRCM, n=7, krea-
tin 2 g/kg/glin-normal giinliik tiiketim dozu) ve Grup
4: Kreatin monohidrat (CM, n=5, kreatin 2 g/kg/giin-
normal giinliik titketim dozu) olarak diizenlendi.

IR ve IRCM grubunda bulunan deneklerde 60 ml/
kg ketamin ve 10 ml/kg ksilamin ile yapilan genel anes-
tezi altinda pedal refleks kontroliinden sonra karin 6n
duvarlart agildi. Aorta abdominalis yakinindan sol
renal arter nontravmatik klemp araciliiyla 45 dakika
sliresince kompresyon yapilarak bobrekte iskemi hasa-
r1 olugturuldu. Siire sonunda klemp uzaklagtilarak sol
bobregin reperfiizyonu sagland: (16,17). Bébrek nor-
mal rengini kazandiktan sonra karin 6n duvari 3.0 vik-
ril ve 2.0 ipek iplik ile dikildi. Onlem amagli antibiyo-
tik olarak Baytril K (%5) ve operasyon yerinde cildin
daha hizli iyilesmesi ve korunmasi i¢in Neocaf sprey
(oksitetrasiklin HCI, 5 g) kullanildi. Kreatin mono-
hidrat destegi uygulanacak Grup 3 ve Grup 4% kreatin
monohidrat ilik distile su i¢inde ¢oziilerek gavaj yo-
luyla giinde 2 g/kg dozunda deneklere uygulandi (13).
Reperfiizyondan 72 saat sonra ayn1 anestezi yontemle-
ri uygulanarak tiim gruplardan kardiyak kan 6rnekleri
ve sol bobrek dokular1 alindi.

Elektron mikroskobik yontem

Bobreklerden alinan 1mm?lik pargalar 0.1M fosfat
tamponlu %2.5’lik gluteraldehitte (pH 7.4) 2 saat tes-
pit edildi. Tespit siiresi sonrasinda tampon ile yikanan
dokular 1 saat %1’lik osmium tetroksit ile ikincil tes-
pitleri yapildi. Doku 6rnekleri tamponla yikandiktan
sonra artan alkol serilerinden gegirilerek dehidrate
edildi. Sonrasinda propilen oksitten gecirilen dokular
Araldit CY212 kit ile hazirlanan gémme materyaline

Anatolian Clinic Journal of Medical Sciences, January 2023; Volume 28, Issue 1

57



m Anadolu Klin / Anatol Clin

gomiilerek bloklar hazirlandi. Etiivde (56° C) 48 saat
stireyle polimerize edilen bloklardan yar: ince kesitler
alinarak toluidin blue ile boyandi. Yari ince kesitler Le-
ica DM 5000 (Almanya) bilgisayar destekli gériintiile-
me sisteminde degerlendirildi. Ince kesitler (0.5 mm)
uranil asetat-kursun sitrat ile boyanarak Carl Zeiss
Leo 906 E (Almanya) gecirimli elektron mikroskopta
(TEM) degerlendirildi (18).

Histomorfometrik degerlendirme

Toluidin mavisiyle boyanan yari ince kesitlerde mor-
fometrik inceleme yapildi. Kesitlerde rastgele secilen
10 alandan X 400 buyiitmede LAS programinda (Leica
DM 5000, Almanya) fotograflanarak tiibiil liimeninde
genisleme, fircamsi kenar kaybs, ¢ekirdek kaybi (¢ekir-
degin liimene atilmast), epitel dokiilmesi, fokal epitel
nekrozu, tiibil epitelinin tamaminin kayb1 a¢isindan
yiizdeleri degerlendirildi (19). Tiibiillerde goriilen de-
gisiklikler: 0-normal; 1-%25ten daha az; 2-%25-50
arasinda; 3-% 51-75 arasinda; 4-%75 daha fazla, 5-do-
kunun tamaminda nekroz ve bébrek hasar1 goriilme-
sine gore skorlandi (20).

Total Antioksidan Seviye (TAS) ve Total Oksidan
Seviye (TOS) yontemi

TAS; ABTS (2,2'-azinobis (3-ethylbenzothiazoline-6-
sulfonate)) molekiild, asidik ortamda (asetat tampo-
nu 30 mmol/l pH 3,6) hidrojen peroksit kullanilarak
ABTS+ haline okside edilir. Asetat tamponu igerisinde
konsantre (koyu yesil) ABTS+ molekiilii daha stabildir.
Daha konsantre ve yiiksek pHa sahip asetat tamponu
i¢inde (0.4 mol/l pH 5.8) diliie edilme esnasinda spon-
tan sekilde koyu yesil renk yavasca kaybolur. Ornekte
bulunan antioksidan konsantrasyonu oraninda bu renk
kaybr hizlanir. Bu reaksiyon spektrofotometrik olarak
takip edilebilir ve agarma hizi 6rnekteki TAS ile ters
orantilidir. Bu reaksiyon suda ¢6ziinen vitamin E analo-
gu olan Trolox (6-hidroksi-2.5.7.8-tetramethilchroman-
2-karboksilik asit) ile kalibre edilir. Ol¢iim sonuglar:
mmol Trolox equivalent/L olarak ifade edilir (21).

TOS; Ornekte bulunan oksidanlar ferro iyon
(Fe+?)-o-dianisidine kompleksini ferrik iyon (Fe**)
haline getirir. Oksidasyon reaksiyonu, reaksiyon orta-
minda bolca bulunan gliserol molekiilleri ile giiglen-
dirilir. Ferrik iyon xylenol orange ile asidik ortamda
renkli bilesik olugturur. Renk yogunlugu 6rnekte bu-
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lunan oksidan molekiillerinin miktar: ile iligkilidir.
Olgiim hidrojen peroksit (H,0,) ile kalibre edilir. So-
nuglar litre bagina mikromolar hidrojen peroksit equ-
ivalan olarak ifade edilir (umol H,O, Equiv./L) (22).

istatistiksel analiz

Calismada tanimlayicr istatistik olarak normal dagi-
lim varsayimi saglaniyorsa ortalama + standart sapma;
saglanmiyorsa medyan (minimum-maksimum) veril-
mistir. Normallik kontrolii Shapiro-Wilk normallik
testi ile yapimistir. Gruplar arasinda incelenen de-
giskenler acisindan farkliik olup olmadig paramet-
rik test varsayimlari saglaniyorsa Tek Yonli Varyans
Analizi ve farklihgin hangi gruplardan kaynaklandi-
gimin belirlenmesinde Tukey ¢oklu karsilastirma tes-
ti; varsayimlar saglanmiyorsa Kruskal-Wallis testi ve
Dunn-Bonferroni ¢oklu karsilagtirma testi kullanil-
mustir. Tim testlerde I. Tip hata olasilig1 0,05 olarak
alinmigtir. Verilerin analizi i¢in SPSS (Statistical Pac-
kage for the Social Sciences package program version
25.0, SPSS Inc., Chicago, IL, USA) paket programi
kullanildi.

I
BULGULAR

TAS ve TOS diizeyleri

Iskemi ve reperfiizyon hasari olusturulan deney mo-

delinde kontrol grubuna gore oksidan stresin en fazla
IR grubunda arttig1 goriildii (p<0,001). IR grubuna
gore IRCM grubunda total oksidan seviye azalmasi-
na karsin istatistiksel olarak anlamli bir farklilik sap-
tanmadi (p=0.603). Yalniz CM uygulanan grupta ise
oksidan seviyenin kontrol grubunun da altina diistigii
gorildi (p<0,001). Total antioksidan seviye acisindan
gruplar degerlendirildiginde TAS degerinin istatistik-
sel olarak anlamli oranda en az IR grubunda oldugu
gorildi (p<0,001). IR grubuna gore IRCM grubunda
antioksidan seviyenin anlamli olarak arttig1 izlendi
(p<0,001). Yalnizca CM uygulanan grupta antioksidan
seviyenin kontrol grubunun iizerine ¢iktigr gorildi
(p<0,001) (Tablo 1).

Morfometrik bulgular

Tiibtillerdeki yapisal degisiklikler; fircamsi kenar kaybi,
cekirdek kaybi, epitel dokiilmesi, fokal epitel nekrozu,
tiibill epitelinin tamaminin kayb1 acisindan degerlen-
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dirildi. Proksimal tiibiillerde fircams1 kenar kaybinin
kontrol grubuna gore IR grubunda daha fazla oldugu
saptandi (p<0,001) (Resim la-1b). IR grubunda fir-
¢amst kenar kaybinin IRCM grubuna gore anlaml: de-
recede daha fazla oldugu belirlendi. (p=0,031) (Resim
1b-1c). Hiicrelerdeki gekirdek kaybi ve tiibiillerdeki
epitel kayb: dikkate alindiginda IR grubunda bu de-
jeneratif degisiklikler yogun olarak izlenirken IRCM
grubunda bu etkilerin anlamli olarak azaldig: belir-
lendi (p=0,021; p=0,014). IR grubunda baz: alanlar-
da tibil epitelinin tamaminin yitirildigi izlenmesine
karsin gruplar arasinda istatistiksel olarak anlaml bir
farklilik izlenmedi (p=0,831) (Resim la-d) (Tablo 2).

Elektron mikroskop bulgular

Elektron mikroskopta 6zellikle glomeriiler bilesenler
dikkate alindi. Yapilan degerlendirmede kontrol gru-
bunda glomeriiler bazal membran, podosit hiicreleri
pedisellerin diizenleniminin normal oldugu saptandi
(Resim 2a). Tiibiil epitel hiicrelerinde yapisal biitiin-
ligiin korundugu ve mitokondriyonlarin elektron
yogun matriksli olduklar1 goriildii (Resim 2b). En
belirgin hasar IR grubunda izlendi. Glomeriiler ka-
pillerlerin ¢ogu alanda eritrosit ve 16kositler ile dolu
oldugu saptandi. Endotel sitoplazmasinin bazi bol-
gelerde trombotik mikroangiopatiyi diisiindiiren se-
kilde sistigi ve graniiler materyalle dolu oldugu go-
rildi. Kapiller bazal membraninda ondiilasyonlar
izlendi (Resim3a- 3b). Pedisellerin diizenleniminin
doku genelinde korunmasina karsin hiicre gévdesin-
de belirgin sisme ve mitokondriyon kristalarindaki
silinme belirgindi. Bu grupta Bowman zarinin parietal
yapragini olusturan hiicrelerde vakuollerin varlig1 ve
glomeriiler bazal membranda laminasyon ayirt edildi
(Resim 3c). IR grubunda tiibiil epitel hiicreleri deger-
lendirildiginde mitokondriyon yapisinin daha iyi ko-
rundugu ancak bazi bolgelerde tiibiil epitel hiicrelerde
sisme sonucu liimenlerin kapandig: goriildi (Resim
3d). Iskemi- reperfiizyon hasar1 sonrasinda kreatin
uygulanan grupta IR grubunda oldugu gibi kapiller-
lerde eritrosit ve 16kositlerin liimeni tikayacak sekilde
kiimelendikleri izlendi. Endotel hiicrelerinin sitoplaz-
malarinin IR grubuna benzer olarak sismis ve granii-
ler goriintimlii elektron yogun materyalle dolu oldugu
izlendi. Glomeriiler kapiller liimeninde l6kositler ayirt
edildi. Podositlerdeki sigme bu grupta da belirgindi.

o JECHEN B bo V8 e i
Resim 1a-d: Yar1 ince kesit. a: Kontrol grubu, b: IR grubu, c: IRCM
grubu, d: CM grubu. G; Glomeriil, G*;Sklerotik glomertil, PT; prok-
simal tiibiil, DT; Distal tiibiil,+; liimene atilan gekirdekler (Toluidin
Mavisi X400). CM; Kreatin Monohidrat, IR: Iskemi Reperfiizyon,
IRCM: Iskemi Reperfiizyon ve Kreatin Monohidrat.

¥ St
Resim 2a-2b: Kontrol grubu. P; Podosit, E; Eritrosit, #; Pedisel, =
; Endotel, PT; proksimal tibiil, M; mitokondriyon (Uranil asetat&
Kursun sitrat aX7750- bX2784).

: Lo 3b © e
Resim 3a-3b: iskemi / Reperfiizyon grubu. P; Podosit, E; Eritrosit,
; Pedisel, 33 ; Endotel, » L; Lokosit gekirdegi, m ; Podosit sitoplaz-
mas1, M; mitokondriyon, »; Endotelde sisme (Uranil asetat& Kursun
sitrat ax7750-bX7750).
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Tablo 1. Gruplardaki TAS ve TOS degerleri

Kontrol (n:5) IR (n:7) IRCM (n:7) CM (n:5) p degeri
TAS 1,730,148 1,2940,123* 1,78+0,132" 2,05+0,081" <0,001°
TOS 14,9(13,9-16,8) 32,5(31,4-35,1)* 18,6(16,9-19,9) 11,2(10,5-16,5)* <0,001°

CM: Kreatin Monohidrat, IR: Iskemi Reperfiizyon, IRCM: Iskemi Reperfiizyon ve Kreatin Monohidrat., n: Denek say1st, TAS: Total Antioksi-
dan Seviye, TOS: Total Oksidan Seviye: Varyans Analizi; Ortalama+Standart Sapma. ® Kruskal-Wallis Test; Medyan (Minimum-Maksimum).
* Kontrol grubuna gore farkliligi gostermektedir. * IR grubuna gore farkliligi gostermektedir.

Tablo 2. Bobrek tiibiillerindeki hasar skorlamasi.

Kontrol IR IRCM CM e
p degeri
(n:5) (n:7) (n:7) (n:5)

Fir¢amsi kenar kaybi 1(1-1) 4(4-5)* 2(1-3)® 2(1-2) 0.001
Liimende ¢ekirdek atilim1 1(1-2) 2(2-5) 1(0-2)® 2(1-3) 0,021
Epitel kaybi 1(1-1) 4(3-5) 1(0-3)° 2(1-2) 0,001
Tiibiil epiteli kayb: 0(0-0) 0(0-3) 0(0-0) 0(0-0) 0,167
Fokal epitel kayb1 0(0-1) 0(0-5) 0(0-2) 0(0-2) 0,831

CM: Kreatin Monohidrat, IR: Iskemi Reperfiizyon, IRCM: Iskemi Reperfiizyon ve Kreatin Monohidrat., n: Denek sayisi. * Kontrol grubuna
gore farklilig1 gostermektedir. ® IR grubuna gore farklihgr gostermektedir. Medyan (Minimum-Maksimum) degerler kullanilmistir.

Bazal membranin kalinhiginin diizensizlestigi goriildii
(Resim 4a). Epitel hiicrelerinin sismesi sonucu tiibiil
limenlerinin tikandig1 izlendi (Resim 4b). IR ve IRCM
orneklerinin karsilastirmali degerlendirmesinde ince
yapt diizeyinde benzer bulgular izlendi. Buna karsin
morfometrik incelemelerde tiibiillerde goriilen hasarin
IRCM grubunda, IR grubuna gore istatistiksel olarak
azaldig1 saptandi. Kreatin monohidratin IRCM gru-
bunda total oksidan seviyeyi baskilarken antioksidan
seviyesini artirdig1 izlendi. Yalnizca kreatin verilen de-
ney grubunda biiyiik ve kiiciik bityiiltmeli resimlerde
podosit sitoplazmalarinda belirgin sisme, pedisellerin
diizenleniminin bozuldugu ve bazal laminanin kalin-
lastig1 izlendi. Doku genelinde bazi alanlarda farkli
diizeylerde nekrotik degisiklikler izlendi (Resim 5a).
Elektron mikroskobu degerlendirmelerinde de epitel
hiicrelerin sismesi sonucu tiibiil liimenlerinin tikandig1
goriildii (Resim 5b).

[
TARTISMA ve SONUG

Calismamizda bobrekte iskemi ve reperfiizyon mode-

linin glomeriillerde 6zellikle endotel hiicrelerinde ve
podositler de sismeye neden oldugu saptandi. Glome-
riiler kapiller liimenlerinin eritrosit birikimi ile tikan-
dig1 izlendi. Benzer sekilde ince yap1 diizeyinde tibiil-
lerin epitel hiicrelerindeki sismeye bagli olarak tiibiil
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limenlerinde daralma izlendi. Benzer bulgular kreatin
uygulanan gruplarda da goriildi. Total antioksidan
seviyesinin istatistiksel olarak anlamli ol¢iide artmuis
olmas1 yeniden yapilanma siirecinin pozitif yonde iler-
lediginin gostergesi olarak kabul edildi. Ince yap1 dii-
zeyindeki yapisal bulgularin bu durumu tam destekler
nitelikte olmamasinin nedeninin kapiller stazla kendi-
ni gosteren dolagim yetmezligi olarak degerlendirildi.

Bobreklerdeki iskemi-reperfiizyon hasar1 akut
bobrek hasarinin en sik nedenlerinden biridir (2,4,23—
26). Insan bobreginde bir saatten az siiren sicak iske-
mi, gegici islev kaybindan neden olurken, ii¢ saat ve
daha fazla siiren sicak iskemi ise geri doniigsiiz hasara
neden olmaktadir. Iskeminin etkisi siiresi ile dogrudan
iliskilidir (2). Bobregin kan damarlarindan zengin ol-
mas1 iskemiden gok daha fazla hasar gérmesine neden
olur. IR hasarmin geriye donebilmesi, glomeriilde ve
bobrek tiibiillerinde hiicrelerin yenilenme yetenegine
baghdir (9,17,23). Calismamizda uygulanan iskemi
modeli kisa siireli (45 dk) olmasina karsin iskemi uy-
gulanan gruplarda yapilan elektron mikroskobik ince-
lemelerde yeniden yapilanma siirecinin heniiz basla-
madig1 gortldii. Kapillerlerde goriilen eritrosit stazla-
rinin dolasimi engellemesi nedeniyle hiicrelerin yeni-
lenme yetenegini olumsuz etkiledigi goriildii. Deney-
sel arastirmalar saglikli hayvanlarda olusturulan akut
bobrek hasarinin kronik bébrek hasarina yatkinlig
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Resim 3c-3d: Iskemi / Reperfiizyon grubu. PE; Bowman kapsiilii-
niin pariyetal epiteli, P ; Podosit hiicre ¢ekirdegi, V: Vakuol, GBM:
Glomeriiler bazal membran, Proksimal tiibiil- BM; Bazal membran,:
PTN Proksimal tiibiil hiicre ¢ekirdegi M: mitokondriyon, X: sitop-
lazmada sisme (Uranil asetat& Kursun sitrat aX6000-bX3597).

artirabildigini vurgularken, klinik verilerde de IR kay-
nakli meydana gelen akut bobrek hasarinin bobregin
kronik bobrek hasarina yatkinlig: artirdigini dogrula-
maktadir (26-30). Iskemiden sonra gelisen akut bob-
rek hasar1 glomeriiler filtrasyon hizinda azalma, tiibii-
ler nekroz ve bobrek damarlarinda direng artisiyla da
kendini gosterir (23,31-33). Iskemi ve reperfiizyon
hasar1 hiicrelerdeki enerji havuzunu etkiler. Iskemi si-
rasinda hiicre i¢inde enerjiden zengin fosfatlar (ATP)
azalir ve hiicre zarindaki membran iyon transportu-
nun yavaslamasina yol agar (4,31). Hiicre i¢indeki iyo-
nun artigina bagl olarak hiicre i¢i sivi miktari artar ve
hiicre sismeye baglar. Bu durum o6zellikle endotel hiic-
relerinde belirgin olarak izlenir (4,33). Hasar géren
damarlardaki diiz kaslar etkili vazokonstriktorler sal-
gilar. Vazokonstriksiyon, hiicre sismesi, ekstraselliiler
6dem ve sonrasinda 16kosit ve trombositlerin endotele
yapismasiyla doku perfiizyonu daha da bozulur (31).
Bu a¢idan bakildiginda IR hasarinin dokudaki ilk he-
defi mikrodolagimdir. Iskemik dokuda hem hiicresel
rejenerasyonun hem de dokudaki toksik metabolitle-
rin temizlenmesi i¢in kan akiminin tekrar saglanmasi
gerekmektedir. Ancak endotel hiicrelerinin sismesiyle
mikrohematokrit degerin artmasi reperfiizyon saglan-
diginda bile kan akiminin gerceklesmesine de engel
olur. Hiicre i¢i stvinin artmasi ayni zamanda kann vis-
kozitesini de artirir. Dokuda gelisen asidoza bagli ola-
rak kan hiicreleri esnekligini yitirir (4). Reperfiizyon
saglandiktan sonra kapillerlerdeki akimin tam olarak

A i o
Resim 4a-4b: Iskemi /reperfiizyon+Kreatin grubu. P; Podosit, E,
Eritrosit, L; Lokosit gekirdegi, Proksimal tiibiil -BM; Bazal memb-
ran, PT; Proksimal tiibiil hiicre gekirdegi, M: mitokondiyon, X: si-
toplazmada sisme (Uranil asetat& Kursun sitrat aX6000- b X2784).

Resim 5a-5b: Kreatin grubu. P; Podosit, E, Eritrosit,
Bazal membran, PTN Proksimal tiibiil hiicre ¢ekirdegi, M: mitokon-
diyon, X: sitoplazmada sisme (Uranil asetat& Kursun sitrat aX6000-
bx3597)

saglanmamis olmas: dokudaki hasarin nedenlerinden
biridir. Caliymamizda 151k mikroskobu diizeyinde en-
dotelde goriilen hasar net olarak izlenmemesine kargin
elektron mikroskopta yaptigimiz degerlendirmelerde
ozellikle IR grubunda endotel hiicrelerdeki sisme ve
eritrosit stazi ¢ok belirgindi. IRCM grubunda da endo-
tel hasarinin geri dénmedigi ve eritrosit stazinin de-
vam ettigi gorilldii. Bu grupta plazmada artan TAS
degerleri saptanmis olmasina karsin kapillerlerdeki
akimin tam olarak saglanmamis oldugunun belirlen-
mesi yeniden yapilanma stirecinde kreatin monohid-
ratin ince yapi diizeyinde beklenen destekleyici etkisi-
ni gostermekte yetersiz kalmis olabilecegi sonucuna
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varildi. Deneysel IR modellerinde bobrekte yapisal
diizeyde enflamasyon, glomeriiller dejenerasyon, in-
terstisiyel alanda 6dem, tiibiil epitel hiicrelerinde va-
kuolizasyon, nekroz ve apoptozis izlendigi belirtilmis-
tir. Bobrek kanlanmasinin azalmasma bagli olarak
kan, iskemiye metabolik olarak daha hassas olan me-
dullaya yonlenir. Bunun sonucunda, degisik oranlar-
da tiibiillerde hasar ve glomeriiler filtrasyonda azalma
meydana gelir (2,23,34,35). Calismamizda yapilan
morfometrik degerlendirmede gorildigi tizere IR
grubunda 6zellikle proksimal tiibiillerdeki hasar be-
lirgindi. Ince yap1 diizeyinde ¢ogu alanda mikrovillus-
larda kayip izlendi. Bazi alanlarda tiibilldeki epitel
hiicrelerin sistigi ve liimenin tikanmasina yol agtig1
goriildii. Iskemi ve reperfiizyon olgularinda goriilen
bu yapisal ve islevsel hasarlar1 geri dondiirmek igin
cesitli yontemler ve ilaglar denenmistir. Koruyucu ya
da tedavi edici etkisi tartisilan anti-inflamatuar, anti-
oksidan ilaglar (N-Asetilsistein, Carvacrol, Tadalafil,
Luteolin), eritropoietin ve apelin gibi hormonlarin
denendigi arastirmalar bulunmaktadir (1,16,23,36-
38). Bu ¢alismalardaki ortak sonug kullanilan etken
maddelerin ya da yontemlerin iskemi reperfiizyonla
olusan hasar1 ve hiicresel diizeydeki dejeneratif etkile-
ri azalttigini ancak tam iyilesmenin gerceklestirileme-
digi yoniindedir. IR ile tetiklenen bobrek hasarinda
onemli rol oynayan patolojik siiregler arasinda tiibiil
epitel hiicrelerin islevini yitirmesi, fibrozis, mikrodo-
lagim bozukluklari, giiglii inflamatuar reaksiyon, en-
dotel biitiinliigiin kaybi, nétrofillerin aktivasyonuyla
birlikte reaktif oksijen tiirlerinin (ROT) salinmasi ola-
rak belirtilmistir (4,16,34). ROT nin ortaya ¢ikmasini
igeren bir dizi hiicresel olaylar zinciri IR hasarinin
olusturdugu bir diger sonugtur (17). Iskemi sirasinda
hiicrelerde agir1 miktarda ROT iiretilmesi mitokond-
riyal membran potansiyelini, Fosfokreatin/Kreatin
(PCr/Cr) oranini ve ATP tiiketimini degistirir. Hiicre-
de yeterli miktarda kreatin varlig1 oksidatif solunu-
mun devam etmesine, az miktarda ROT iiretimine
neden olurken ve ATP miktarinin korunmasina ne-
den olur (38,39). Hiicre i¢cinde ATP’nin azalmasi so-
nucu sitoplazmada artan Ca®? fosfolipaz A2, endo-
niikleaz ve proteazlar1 aktive ederek apopitozu basla-
tir. Iskemi sonrasinda hiicrede Ca*? miktar1 ve ROT
artmustir. Bu etkiler reperfiizyonda da artarak devam
eder. Iskemi reperfiizyon sirasinda serbest radikalle-
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rin olusumu, membran lipitlerinin peroksidasyonu ve
proteinlerin oksidatif hasarlar1 tizerinden bobrek de
ciddi yapisal hasara yol agar. Bu nedenle iskemi ve re-
perfiizyonda olusan hasar1 tedavi etmek / geri don-
diirmek adma mitokondriyonlarin butiinligiiniin ve
islevselliginin de korunmasi énemlidir (38-41). Bar-
bieri ve ark. 2016 yilinda yayinladiklarinda aragtirma-
larinda H,O, uyguladiklar1 fare miyoblastlarina kars
kreatin monohidrat destegi ile mitokondriyal memb-
ran bitinligint korundugunu bildirmislerdir (42).
Caliymamizda kullandigimiz kreatin monohidrat
hiicrelerdeki enerji havuzunu desteklemesi 6zelligine
bagli olarak secilmistir. Kreatinin antioksidan etkiye
sahip oldugu bircok arastirmada vurgulanmigtir.
Sporcu destegi olarak da kullanilan bu iriinle ilgili
olarak hem insanlar hem de deney hayvanlari ile yap-
lan ¢aligmalar bulunmaktadir. Kas kiitlesini, giiciint
ve dayanikliligini artirdig: bilinen kreatin monohid-
ratin yan etkileri konusunda tartismalar devam et-
mektedir (5,10,45-47,11,12,14,15,39,42-44). Pritc-
hard ve Kalra fokal segmental glomeriilosklerozlu
bobrek hastaligi olan sporcuda kreatin kullanimin
bobrekteki hasar artirdigi, bobrek fonksiyonlarinda-
ki bozulmaya neden oldugu ve kullanimina son veril-
dikten sonra bobrek fonksiyonlarinin normale don-
diigii bildirmislerdir (48). Ferreia ve ark’in yayminda
ise yalnizca kreatin monohidrat desteginin bobrek
fonksiyonlarinda bozulmaya neden oldugu vurgulan-
mustir (9). Uzun siireli kullanimin bébrek ve karaciger
islevleri tizerindeki etkilerini degerlendiren bir diger
deneysel arastirmada aspartat transaminaz, gamma-
glutamil transpeptidaz, bobrekte tire ve kreatin sevi-
yelerinin kontrol grubuna gére anlamli olarak artirdi-
gin1 izlenmistir (6). Buna karsin deneysel aragtirma-
larda artan doza bagl olarak kreatin monohidratin
karaciger ve bobrekte toksik bir etkisinin bulunmadi-
g1 belirten aragtirmalar da bulunmaktadir (47). Poort-
mans ve Francaux’un sporcular tizerinde yaptig1 aras-
tirmasinda kisa (10 ay) ve uzun siireli (5 y1l) oral kre-
atin kullaniminin etkisi degerlendirilmigtir. Arastir-
macilar kontrol grubu ile kreatinin tiiketici grubu
arasinda plazma igerigi ve kreatinin, tire, albiimin icin
idrar atilim1 oranlar1 arasinda istatistiksel bir fark bu-
lunmadigini ve her iki grupta glomeriiler filtrasyon
hizi, tiibiiler reabsorpsiyon ve glomeriiler membran
permeabilitesinin normal oldugunu bildirmislerdir.
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Sonug olarak kisa, orta ve de uzun siireli oral kreatin
desteginin saglikli bireylerin bobregi tizerinde zararl
etkiler yaratmadigini 6ne stirmiiglerdir (45). Buna
kargin 2005 yilinda 20 sporcunun katilimryla yaptik-
lar1 yayinda yiiksek doz ve kisa siireli (21 gr/14g) kul-
laniminda idrarda sitotoksik etkiye sahip bilesiklerin
(metilamin ve formaldehit) atiliminin arttigini belirt-
miglerdir. Bu metabolitlerin bobrek fonksiyonlarinda
olumsuz bir etki olmadig belirtilmistir. Kreatin meta-
bolize olurken 6nce metilamine sonra da formaldehi-
te doniisiir. Bu iki metabolit sitotoksik etkiye sahiptir
(49,50). Nasseri, kreatin monohidratin desteginin di-
reng egzersizi ile birlikte daha az toksik etki gosterdi-
gini bildirmistir (51). Bizim ¢aligmamizda bu verile-
rin aksine yalnizca kreatin verilen gruplarda da yapi-
sal hasar goriildii. Elektron mikroskopla yapilan in-
celmelerde kreatin uygulanan gruplarda ozellikle en-
dotelde, podositlerde sisme ve tubiil hiicrelerindeki
dejenerasyon belirgin olarak ayirt edildi. Dokuda izle-
nen yapisal hasarin nedenlerinden biri de kreatin mo-
nohidratin metabolitlerinin sitotoksik etkisi olabilir.
Iskemi ve reperfiizyon hasarinin bobrek iizerinde
farkli yollardan hasar olusturucu etkisi bilinmektedir.
Bizim ¢alismamizda IR etkisini glomeriiler kapiller-
lerde eritrosit stazi sonucu mikrodolagimin zayiflata-
rak, endotel ve podositlerde hiicresel biitinligiin ko-
runamamasina ve benzer sekilde proksimal tiibtller-
deki hiicrelerin de sismesine neden oldugu gorilmiis-
tiir. Bu arastirmada bobrekte antioksidan ve iyilestiri-
ci etkilerini tartigtigimiz kreatin monohidrat destegi-
nin, plazma da total anitoksidan seviyeyi artirdigy iz-
lenirken ince yap1 diizeyinde glomeriillerde ve tubil-
lerde goriilen yapisal hasarlara kars: kisa stirede heniiz
olumlu etki gostermedigi saptanmustir.
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Fasting plasma glucose and body mass index
as predictors of neoadjuvant chemotherapy
response in breast cancer

Meme kanserinde neoadjuvan kemoterapi yanitlarini
dngodrmede belirleyici olarak aclik kan sekeri ve vicut
Kitle indeksi

Ozgecan Dulgar’, Seval Ay’,

Abstract Mahmut Gumus’
Aim: Obesity is a well-known modifiable risk factor for breast cancer. Impaired fasting glucose is a component .
of metabolic syndrome and a significant risk for diabetes. We aimed to research the effect of these two major ' Division of Oncology, Department

of Internal Medicine, Faculty of
Medicine, Istanbul Medeniyet
University

components of metabolic syndrome on neoadjuvant chemotherapy (NAC) response in breast cancer.

Methods: We conducted 161 patients who had received NAC from January 2016 to January 2022. Fasting plasma
glucose levels were measured at least two times and BMI was recorded before starting NAC. Impaired fasting
glucose is defined as plasma glucose levels of 100 to 125 mg per dL. Analyses were compared into two groups
according to FPG levels below or above 100 mg/dl and according to BMI obese (BMIZ0= kg/m2), or non-obese
(BMI <30 kg/m2). The pathologic response was evaluated, and patients were divided into five groups according
to the Miller-Payne grading system classified from grade Vtol, complete pathologic response, loss of more than
90% of tumor cells, reduced 30% and 90% of tumor cells, lost less than 30% of tumor cells, and had no reduction
in cellularity and no change malignant cells respectively

Results: In the pathologic responses, 70.8% of patients with impaired fasting glucose levels were grade 1 non-
reduction with NAC. Disease free-survival was shorter in the group that had impaired fasting glucose than in the
group that had normal fasting plasma glucose (FPG) (p=0.031). In univariate analysis clinical stage 3 (p <0.001),
postmenopausal status (p=0.037), human epidermal growth factor receptor 2 (HER-2) negativity (p<0.001), es-
trogen receptor (ER) positivity (p <0.001), progesterone receptor (PR) positivity (p <0.001) rate were higher
in grade 1 unresponsive patients compared to patients with pathological response grade 2, grade 3 and grade
4. In multivariate analysis showed that fasting plasma glucose, clinical stage, HER-2 status, and ER status were
independent predictor factors for pathological complete response (pCR). BMI had no impact on pCR. Our trial
showed that the ratio of pCR in patients with impaired fasting glucose was 2.5 times lower than that in patients
who had normal FPG levels [HR: 2.5, 95%Cl 1.08-5.92, p = 0.03].

Conclusion: Fasting plasma glucose significantly impacted both pCR and recurrence.

Keywords: Blood glucose; breast cancer; neoadjuvant therapy

Oz

Amag: Obezite, meme kanseri gelisiminde etkili olabilen degistirilebilir bir risk faktértdur. Bozulmus aglik glikozu

ise metabolik sendromun bir bilesenidir ve diyabet gelisimi icin énemli bir risk faktértdur. Metabolik sendromun

bu iki ana bileseninin meme kanserinde neoadjuvan kemoterapi (NAK) yaniti Gzerindeki etkisini arastirmayi

amacladik.

Yontemler: Ocak 2016'dan Ocak 2022'ye kadar NAK alan 161 meme kanseri hastasini geriye dénuk olarak incele-

dik. Aclik plazma glukoz (APG) seviyeleri en az iki kez 6lctldi ve NAK'a baslamadan énceki viicut kitle indeksileri

(VKI) kaydedildi. Bozulmus aclik glukozu, 100 ile 125 mg/dl plazma glukoz seviyeleri olarak tanimlandi. Analizler,

APG seviyelerine gére 100 mg/dl'nin altindaki ve tizerindeki veya VKi'ye gére obez (VKI 30= kg/m?) ve obez olma- Received/Gelis : 24.06.2022
yan (VKI <30 kg/m2) olacak sekilde karsilastirilarak yapildi. NAK yanitlari Miller-Payne derecelendirme sistemine Accepted/Kabul: 14.10.2022
gore, grade 1 yanitsiz, grade 2 %30’dan az, grade 3 %30 ile %90 arasl, grade 4 %90'dan fazla yanit ve grade 5

patolojik tam yanit (oTY) olacak sekilde siniflandirildi. DOI: 10.21673/anadolukin 1135546

Bulgular: Bozulmus aclik glukoz duzeyleri olan hastalarin NAK sonrasi patolojik yanitlarinin - %70.8'i, grade 1 Corresponding author/Yazisma yazari
yanitsiz grubundaydi. Bozulmus aglik glukozu olan hastalarda, hastaliksiz sag-kalim, normal APG’si olan hastalara Ozgecan Diilgar

gore daha kisaydi (p=0.031). Tek degiskenli analizde, klinik evrenin 3 olmasi (p<0,001), postmenopozal durum istanbul Medeniyet University, Faculty of
(p=0,037), HER-2 negatifligi (p<0,001), 6strojen reseptodr (ER) pozitifligi (p<0,001), progesteron reseptdr (PR) Medicine, Department of Internal Medicine,
pozitifligi (p<0,001) patolojik yanitlara gore grade 1 yanit vermeyen grupta, grade 2, grade 3 ve grade 4 olan Division of Oncology, Istanbul, Tiirkiye

hastalara kiyasla daha yiksekti. Cok degiskenli analizde APG, klinik evre, HER-2 (human epidermal growth factor E-mail: ozgecandr@gmail.com

receptor 2) durumu ve ER durumu, patolojik tam yanit icin bagimsiz 6ngoruci faktérler olarak bulundu. VKI'nin

pTY Uzerinde etkisi gosterilemedi. Calismamiz, bozulmus aclik glukozu olan hastalarda pTY oraninin, normal APG ORCID

seviyelerine sahip hastalardakinden 2,5 kat daha distik oldugunu gésterdi [HR: 2,5, %95 CI 1.08-5.92, p=0,03]. Ozgecan Dulgar: 0000-0002-0678-4024
Sonug: Aclik plazma glukozunun hem pTY hem de nuks Gzerinde istatistiksel anlamli bir etkisi bulunmaktadir. Seval Ay: 0000-0002-7555-2657
Anahtar Sozciikler: Kan sekeri; meme kanseri; neoadjuvan tedavi Mahmut Gumus: 0000-0003-3550-9993

66  Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1



Dulgar et al.

Role of Fasting glucose and BMI in NAC response m

INTRODUCTION

In postmenopausal women, obesity is a well-known
modifiable risk factor for breast cancer A high body
mass index in premenopausal and postmenopausal
women increases breast cancer mortality risk (1). An
epidemiologic study showed that high fasting insulin
levels are related to increased breast cancer recurrence
rate (2). Regulation of fasting plasma glucose is im-
portant for treatment response. A retrospective cohort
study in patients who were diagnosed with breast can-
cer and received neoadjuvant chemotherapy (NAC)
from M. D. Anderson Cancer Center suggested that
patients with diabetes mellitus administrating metfor-
min and NAC have a higher pathological complete re-
sponse (pCR) rate than diabetics not using metformin.
(3). This study shows whether the factor that increases
the pCR rates is blood sugar level or the effect of met-
formin is controversial. Impaired fasting glucose and
obesity are two major components of metabolic syn-
drome and significant risk for diabetes. We planned
to investigate the effects of body mass index and fast-
ing plasma glucose on early chemotherapy responses.
High blood glucose levels and obesity may reduce
pathological responses after NAC. Therefore, we com-
pared fasting plasma glucose and BMI at diagnosis
with pathological responses of patients receiving NAC.

I
METHODS

Patients

Retrospectively, we searched for study participants who

had known fasting plasma glucose, weight, and height
before chemotherapy initiation if they were age 18, had
histologically confirmed Stage II or III breast cancer,
and were scheduled for neoadjuvant chemotherapy
from January 2016 to January 2022. BMI (kg/m?) was
calculated as weight divided by the square of height
(m2), and patients were divided into two groups obese
(BMI 230 kg/m?), and non-obese (normal/overweight
(BMI <30 kg/m?)). Fasting plasma glucose levels were
measured at least two times and the lower level was re-
corded. Impaired fasting glucose is defined as plasma
glucose levels of 100 to 125 mg per dL (4), so analyses
were compared into two groups according to FPG levels
of more than 100 mg/dl or less than 100mg/dL

Human epidermal growth factor receptor 2
(HER2), and Hormone receptors were tested accord-

ing to the ASCO/CAP guideline recommendations.
Immunohistochemistry (IHC) test results of more
than 1% for Estrogen receptor (ER), and progesterone
receptor (PR) were accepted as ER and/or PR-positive
(5). IHC results also defined HER2 were 3+ positive,
2+ suspected, and 1+ negative. Fluorescence in situ
hybridization testing was performed when the results
were 2+ with the IHC test (6).

The pathologic response was evaluated, and pa-
tients were divided into five groups according to the
Miller-Payne grading system classified from grade
Vtol, complete pathologic response, loss of more
than 90% of tumor cells, reduced 30% and 90% of tu-
mor cells, lost less than 30% of tumor cells, and had
no reduction in cellularity and no change malignant
cells respectively (7). Istanbul Medeniyet University,
Goztepe Research, and Training Hospital Ethics/In-
stitutional Review Board approved this study (date:
30.03.2022, decision no: 2022/0175).

Statistical analysis

Retrospectively collected data for the study were en-
rolled and analyzed by version 20.0 of IBM SPSS
Statistics (IBM Corp., Armonk, NY). The number
of patients and percentage were stated for categori-
cal variables, and the median (range) was stated for
continuous variables. Comparisons of categorical
variables percentages in groups were made with Pear-
son Chi-Square Analysis. Disease-free survival (DFS)
analysis was performed according to Kaplan-Meier
Method. DFS was determined as the time interval be-
tween the date of surgery of BC to the time of disease
recurrence or metastasis or, to the last follow-up time
if no recurrence or metastasis was recorded. The pri-
mary outcome was the effect of blood sugar control
on pathologic responses and DFS. The secondary out-
come was the effect of BMI on pathologic responses.
Logistic regression analysis with forward selection was
performed for multivariate analysis. All statistical tests
were two-sided. The threshold for statistical signifi-
cance was p value less than 0.05.

|
RESULTS
The characteristics of the patients were summarized in

Table 1. The median age was 48.5 (range 18-78 years).
Median BMI was 29.3 kg/m2, 36.8% were obese (BMI
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Table 1: Clinical and pathological characteristics of breast cancer

> 30 kg/m2), median fasting plasma glucose was 100

patients mg/dl (range 74-259 mg/dl) and 21 patients had a di-
Characteristics n % agnosis of diabetes mellitus. The rate of hormone re-
Median age, years 485 ceptor-positive patients was higher either positive or
Range 18-78 negative patients in our patients with treated neoadju-
Menopause status vant chemotherapy (Tablel).
Premenopausal 67 416 DFS was shorter in the group that had impaired
Postm.enopal.lsal 94 584 fasting glucose than in the group that had normal FPG
f/{l\:;ztnd::f;:m’ kg/m2 293 (p=0.031). The survival curve of DFS showed in Figure 1.
17.54 — 48.44 Patients with fasting glucose of more than 100mg/dL
BMI category 32 199 were diagnosed with impaired fasting glucose. 70.8% of
Normal/underweight, < 25 these patients’ pathologic responses were grade 1 non-
Overweight, 25 to 30 57 354 reduction with NAC. In patients with FPG below 100
Obese, >30 72 44.7 mg/dL, the rate of grade 1 non-responders was 29.2%.
Median FPG at diagnosis, mg/dl 100 PCR rate was also higher in patients with normal FPG
Range 74 - 259 (63.8%) than in patients with impaired FPG (36.2%).
Diabetes Mellitus, n % This difference was statistically significant.
Yes 21 13 The proportion of obese patients increases from
No 140 87 the 4th-grade group to the Ist-grade group accord-
ing to the MGP score. Except for patients with pCR,
Clinical stage pathological response rates increase statistically sig-
Stage 11 91 56.5 nificantly as BMI decreases.
Stage IIT 70 43.5 Clinical stage 3(p <0.001), postmenopausal status
Missing (p=0.037), HER-2 negativity (p<0.001), ER positivity
Type of surgery (p <0.001), PR positivity (p <0.001) rate were higher
Breast conserving 63 391 in grade 1 unresponsive patients compared to patients
Modified radical mastectomy 57 354 with pathological response grade 2, grade 3 and grade
Simple mastectomy 41 25.5 4 (Table 2)_
Pathological response miller In patients with pCR, rate of the obesity, impaired
Payne grading FPG, stage 3, premenopausal status, HER-2 negativity,
Grade I, no response 48 298 ER positivity, and PR positivity is lower than the rate of
Grade II, response <30% 12 7.5
Grade III, response 30%-90% 36 224 Survival Functions
Grade 1V, response >%90 18 11.2 10 % Fff:%:;:aem“se
Grade V, complete response 47 29.2 [ By + EEEE:::::;:::
ER/PR status 087 g L
Both negative 47 29.2 W
Either positive 38 23.6 '_g 7 "
Both positive 76 422 e . )
HER-2 status @ o)
Negative 114 70.8
Positive 47 29.2 “
Ki 67, median 30% o
Range 2-98% } » “ & & 100

BMI: Body mass index, HER-2: Human epidermal growth factor DEs g

receptor 2, ER: Estrogen Receptor PR: Progesterone Receptor Figure 1: Fasting plasma Glucose on Disease Free Survival (DFS)
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Table 2. The relationship between pathologic response and metabolic features of patients

Pathologic Response

Grade 1: Grade 2: Grade 3: Grade 4: Grade 5: Total p value
No Minimal Pathologic Near Complete
pathologic response response complete pathologic
response <%30 %30-90 response response
>%90
Count % Count % Count % Count % Count % Count %
BMI <30 27 56.3% 5 41.7% 22 61.1% 10 55.6% 25 53.2% 89 55.3% 0.827
=230 21 43.8% 7 58.3% 14 38.9% 8 44.4% 22 46.8% 72 44.8%
Fasting plasma <100 mg/dl 14 29.2% 7 53.8% 19 52.8% 10 55.6% 30 63.8% 80 49.7% 0.013
glucose >100 mg/dl 34 70.8% 6 41.7% 17 47.2% 8 44.4% 17 362% 81 50.3%
Clinical stage Stage 2 18 37.5% 3 25.0% 19 52.8% 13 72.2% 38 80.9% 91 56.5% <0.001
Stage 3 30 62.5% 9 75% 17 47.2% 5 27.8% 9 19.1% 70 43.5%
Menopausal status Pre-menopausal 2 16.7% 15 39.5% 12 33.3% 9 50% 21 44.7% 67 41.6% 0.233
Post-menopausal 10 83.3% 23 60.5% 24 66.7% 9 50% 26 55.3% 94 58.4%
HER-2 status Negative 47 97.9% 11 1.7% 26 72.2% 10 55.6% 20 42.6%  11470.8%
Positive 121% 1 83% 10 27.8% 8 444% 27 57.4% 47 29.2% <0001
ER status Negative 18 37.5% 0 0% 4 11.1% 5 27.8% 24 51.1% 51 31.7% <0.001
Positive 30 62.5% 12 100% 32 88.9% 13 72.2% 23 48.9%  11068.3%
PR status Negative 22 46.8% 4 33.3% 15 41.7% 8 44.4% 31 66,0% 80 50% 0.110
Positive 25 532% 8 66.7% 21 58.3% 10 55.6% 16 34,0% 80 50%

BMI: Body mass index, HER-2: Human epidermal growth factor receptor 2, ER: Estrogen Receptor PR: Progesterone Receptor

patients with normal BMI, normal FPG, stage 2, HER-
2 positivity, ER, and PR negativity.

In univariate analysis fasting plasma glucose, BMI,
clinical stage, HER2 status, ER status, PR status, and
Ki-67 had a statistically significant impact on the pCR
rate. These results are summarized in Table 3. Logis-
tic regression analysis was performed with significant
variables.

Our trial showed that the ratio of pCR in patients
with impaired fasting glucose was 2.5 times lower than
that in patients who had normal FPG levels [HR: 2.5,
95%CI 1.08-5.92, p = 0.03]. In addition to this clinical
stage, Her2 status and ER status were independent pre-
dictor factors for pCR. The results of multivariate analysis
for independent predictors were summarized in Table 4.

I
DISCUSSION AND CONCLUSION

Our results showed that impaired FPG is associated

with poor response to the neoadjuvant chemotherapy
and normal FPG is related to improved DFS. Our study
cohort included all breast cancer subtypes: triple nega-

tive, hormone receptor-positive, and HER-2 positive.
Therefore, it is unclear which breast cancer subtype of
fasting blood glucose influences treatment responses.
Triple-negative and HER2-positive breast cancer sub-
types are associated with high PCR rates and long
survival in patients who achieved pCR (8). HER-2
positivity is an independent predictor factor for pCR
in our study. In a trial patients with HER-2 positive lo-
cally advanced disease with low IGF-1 expression and
higher pCR rate with neoadjuvant chemotherapy were
associated (9). But metabolic syndrome had no impact
on pCR (9). In a mice model trial showed activation
in insulin/IGF1R signaling pathway in breast cancer
patients and inhibition of this pathway improved pa-
clitaxel outcomes in triple-negative breast cancer (10).
In a cell, a culture trial showed that high glucose lev-
els impacted cell-cycle genes and impaired tamoxifen
responsiveness in hormone receptor (HR) positive
breast cancer (11). Another trial in HR-positive breast
cancer suggested clinical benefit from the treatment
of everolimus-exemestane more frequently if the pa-
tient’s FPG levels were below 107 mg/dL compared to
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Table 3. Association of complete response and patients’ characteristics

Characteristics Pathologic response Total p value
Non-complete Pathologic
response complete response
Count % Count % Count %
Fasting plasma glucose <100 mg/dl 50 43.9% 30 63.8% 80 49.7%
>100 mg/dl 64 56.1% 17 36.2% 81 50.3% 0.016
BMI <30 64 56.1% 25 53.2% 89 55.3% 0.43
>30 50 43.9% 22 46.8% 72 44.7%
Clinical stage Stage 2 53 46.5% 38 80.9% 91 56.5%
Stage 3 61 53.5% 9 19.1% 70 43.5% <001
Menopausal status Pre-menopausal 46  40.4% 21 44.7% 67 41.6%
Post-menopausal 68 59.6% 26 55.3% 94 58.4% 0.369
HER-2 status Negative 94 82.5% 20 42.6% 114 70.8%
Positive 20 17.5% 27 57.4% 47 29.2% <0.001
ER status Negative 27 23.7% 24 51.1% 51 31.7%
Positive 87 76.3% 23 48.9% 110 68.3% 0.001
PR Status Negative 49 43.4% 31 66,0% 80 50% 0.015
Positive 64 56.6% 16 34,0% 80 50%
Ki 67 N, Mean 105 33.4% 44 45.5% 149 0.011

BMI: Body mass index, HER-2: Human epidermal growth factor receptor 2, ER: Estrogen Receptor PR: Progesterone Receptor

Table 4: Multivariate logistic regression analysis of pathologic complete response

Variable HR (hazard ratio) 95% Cl p value
Fasting plasma glucose 2.532 1.082 - 5.924 0.032
Clinical stage 4.058 1.567 - 10.512 0.004
HER-2 status 0.213 0.091 - 0.497 0.000
ER status 3.213 1.360 - 7.593 0.008

HR :Hazard Ratio, Cl: confidence interval, HER-2: Human epidermal growth factor receptor 2, ER: Estrogen Receptor

higher FPG (12). On the other hand impact of BMI on
the best response was not seen (12).

Tight control of plasma glucose and insulin levels
may be important in patients with or without diabetes
mellitus. Metformin regulates both blood glucose and
insulin levels and is associated with increased pCR in dia-
betic breast cancer patients (3). The non-diabetic group
had also a higher pCR rate compared with the non-met-
formin diabetic group (3) which suggests the importance
of blood sugar level control. A recent mouse model study
showed that a low- carbohydrate diet reduced breast can-
cer in female mice by reducing plasma glucose, insulin,
IL-6, TNFa, and prostaglandin E2 (PGE2) (13).

In a study, insulin resistance and PR status had a
statistically significant effect on PCR, but no relation-
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ship was found with BMI (14). In contrast obesity, and
reduced pCR rate in breast cancer had been demon-
strated in another trial (15). Retrospective studies on
the effect of BMI have conflicting results. A random-
ized clinical trial demonstrated that increased adipo-
nectin and decreased body fat by exercise reduced the
risk of breast cancer in premenopausal women (16).
Our trial suggested BMI did not affect pCR and
pathologic response and FPG, clinical stage, Her 2 sta-
tus, and ER status had a significant effect on the pCR
rate. Impaired FPG was also an impact on recurrence
and shortened DFS. Retrospective design and one cen-
ter cohort is limitation of our study. We could not in-
vestigate the association between FPG and breast can-
cer subtypes because of the small cohort. A prospec-
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tive randomized trial with a large cohort is needed to
define appropriate diet and exercise, controlling FPG
and their impact on pCR in breast cancer patients.

The primary outcome of our study was achieved.
Fasting plasma glucose had a significant impact on
both pCR and recurrence. Fasting plasma glucose,
clinical stage, Her2 status, and ER status were inde-
pendent predictor factors for pCR. BMI had no im-
pact on pCR. Our trial showed that the ratio of pCR
in patients with impaired fasting glucose was 2.5 times
lower than in patients with normal FPG levels.
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An investigation of the opinions and
preferences of orthodontists in Turkey
regarding the use of clear aligners in
orthodontic treatment: Original article

Ortodontik tedavide seffaf plak kullanimina iliskin
TUrkiye'deki ortodontistlerin gorus ve tercihlerinin
incelenmesi: Orijinal arastirma

Tugba Haliloglu Ozkan’,

Abstract Derya Dursun?

Aim: To evaluate orthodontists’ perspectives on clear aligner treatment in Turkey. ' Department of Orthodontics, Faculty
Methods: A novel web-based survey consisting of 14 questions was developed and sent to 2027 of Dentistry, istanbul Medeniyet
members of the Turkish Orthodontic Society via e-mail to evaluate the reasons for why or why not University

they prefer clear aligners, their opinions about different brands in the market and their perspective 2 Department of Orthodontics, Faculty
on the future of this treatment modality. The association between demographic data and multiple of Dentistry, University of Health
choice questions was examined using Kruskal Wallis and Mann-Whitney U tests. The association Science

between Likert-type questions and practice characteristics was analyzed using a one-way analysis
of variance (ANOVA) and Turkey’s post hoc tests.

Results: 62.7% of the 218 respondents currently treat their patients using clear aligners and 76.7%
of them prefer Invisalign (Align Technology, California, USA), a clear aligner brand. The main rea-
sons given by orthodontists to use clear aligners were ‘not to lag behind in technology’ and ‘to have
prestige in the community’. The majority of participants (83.8%) treat fewer patients with clear
aligners than with fixed appliances. 70% of the surveyed orthodontists do not believe that treat-
ment with clear aligners will completely replace treatments with fixed appliances in the near future.
28.6% of the participants stated that they do not intend to use clear aligner treatment in at least the
next 1-2 years due to ‘low financial income’” and ‘complexity of clear aligner treatments.
Conclusion: The majority of the surveyed orthodontists currently use clear aligners in their prac-
tice, not because they believe clear aligners are more effective or more comfortable than braces
or because they are more profitable, but rather to have prestige in the community and not to lag
behind in technology. Therefore, it seems that fixed appliance treatment will maintain its place in
orthodontic practice as an option for the near future.

Keywords: Methods; orthodontics; orthodontic appliances

Oz

Amag: Turkiye'deki ortodontistlerin seffaf plak tedavisine bakis acilarini degerlendirmek.
Yontemler: Turk Ortodonti Dernegi Uyelerinin seffaf plaklar hakkindaki tercihlerini arastirmak, sek-
tordeki farkl markalar hakkindaki géruslerini ve bu tedavi yonteminin gelecedine bakis acilarini
dederlendirmek amaciyla 14 sorudan olusan bir web tabanli anket gelistirilmis ve kendilerine e-
posta yoluyla gonderilmistir.

Bulgular: Ankete katilanlarin %62,7’si su anda hastalarini plak kullanarak tedavi ediyor ve %76.7’si Received/Gelis :20.11.2022
‘Invisalign’ (Align Technology, California, USA) plak markasini kullanmayi tercih ediyor. Ortodontis- ~ Accepted/Kabul: 2012.2022
tlerin plaklari kullanmalarinin temel nedeni, ‘teknolojide geri kalmamak’ ve ‘toplumda prestij sahibi DOI: 10.21673/anadoluklin.1207700

olmak’ idi. Ankete katilan ortodontistlerin cogu (%83,8) sabit apareylere kiyasla daha az seffaf plak
hastas! tedavi ediyor. Ankete katilan ortodontistlerin buyuk codunlugu (%70), plaklarla tedavinin
yakin gelecekte sabit apareylerin yerini tamamen alacagina inanmiyor. Katilimcilarin %28,6’s! ‘fi-
nansal getirisinin dustk olmasi’ ve ‘plak tedavilerinin karmasikhigr nedeniyle éntimuzdeki 1-2 yil
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Opinions of orthodontists about aligners

INTRODUCTION

Although clear aligners (CA) were first introduced as
tooth positioners in 1946, their use has become more
common in the last 15 years through new technologies
and materials widening the range of tooth movements
(1,2). CAs provide an aesthetic smile with higher pa-
tient acceptance, facilitate oral hygiene, reduce the
number and duration of appointments, require fewer
emergency visits, and cause less pain compared to tra-
ditional fixed appliances (FA) (3,4).

In recent years, the orthodontic practice has been
in transition from treatment with FAs to treatment
with Cas, and more people have been seeking this
treatment modality around the world (5,6). Although
CAs were produced primarily to provide advantages
to patients, the selection of appliances is not just the
patient’s decision. There is still no ideal appliance in
orthodontic practice, and the differences in clinical ef-
ficacy, related comfort, and possible side effects among
available options should be evaluated by both patients
and orthodontists before making a choice. Prejudices
gained by orthodontists from their own experiences
and previous training may lead to providing patients
with clear information about the advantages and dis-
advantages of all available treatment methods (7-11).

The choice between FAs and CAs depends on many
factors for orthodontists. The digital technical equip-
ment and the educational base required to administer
the CA treatment, along with the lack of high predict-
ability in 3D treatment plans of certain malocclusions
are some of these factors concerning orthodontists.
Similar to FA treatments, treatment with CAs often in-
cludes orthodontic auxiliaries such as inter arch elastics
and attachments, and procedures, such as interproximal
stripping (12). Clinicians must rely on their own clini-
cal experience, expert opinions, and limited published
evidence-based results to perform CAs (13-15). Anoth-
er issue affecting clinicians’ preferences regarding CA
treatments in Turkey is that of finances. Since imported
CA brands are still the leading companies in this field,
the fact that their products are priced in the currency
of the importing country is also of critical importance
for clinicians wishing to minimize treatment costs. Al-
though CAs provide a shorter chair time and treatment
duration, the cost of production, the need for patient
cooperation, and the inability to treat some complex

malocclusions appear to be major limitations of using
CA by orthodontists (16,17). The fact that the current
knowledge concerning CAs is based on clinical experi-
ence rather than scientific evidence causes the future of
CAs and orthodontics to remain at a speculative level
(18,19). Considering all these factors, it is critical to
identify the affecting factors for orthodontists in leaving
the FA comfort zone and making the transition to CAs
in terms of guiding the future of the orthodontic prac-
tice. Determining these factors affecting orthodontists’
perspective on this subject will have a significant effect
to pave the way for future developments in orthodontic
practice. To date, research investigating the perspectives
of orthodontists on CAs has been conducted in different
countries (20,21).

The purpose of this study was to evaluate the af-
fecting factors why orthodontists in Turkey prefer
CAs or not and their perspective on the future of this
treatment modality. The Null hypothesis was that or-
thodontists in Turkey currently prefer conventional
treatment methods significantly more than CAs due to
various factors such as the current lack of evidence and
individual experience with CAs.

|
MATERIALS AND METHODS
Ethical approval of this study was obtained from the

ethical committee of the University of Health Sciences
Hamidiye Scientific Research (Date: 09.04.2021, De-
cision no: 21/295) and the study was conducted ac-
cording to the Helsinki declaration ethical principles.
All participants provided informed consent. On July
11, 2021, a web-based survey was emailed to 2027
members of the Turkish Orthodontic Society. A sec-
ond email was sent two weeks later as a reminder to
increase participation. Google Forms was used as an
online surveying software to collect data for this study.
A novel questionnaire was created consisting of mul-
tiple-choice questions (n:12) and 5-point Likert scale
questions (n:11) (Appendix).

The questionnaire consisted of a total of 14 ques-
tions, divided into 3 sections. The first section included
a brief explanation of the survey’s purposes, followed
by a consent statement for the participants. The second
section included demographic (age, gender, city) and
practice-related information. The third section evalu-
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ated the main subjects related to the perception of or-
thodontists to CAs and evaluated the following issues:

o The status of following up-to-date developments
and training on CAs by orthodontists

o Ifthe orthodontists prefer to treat their patients us-
ing CAs or not, if so, why/why not

o Which CA brands do orthodontists prefer to use

o Ifthey have a CA certificate or not

o Orthodontists’ beliefs as to whether CA treatment
is as effective and comfortable as treatment with
FAs for both them and their patients.

o Orthodontists’ perspective on the future of CA
treatment.

o Ifthe orthodontists have a 3D scanner in their clin-
ics, if so, which brands do they prefer to use

o Orthodontists’ perceptions on CA treatment fees
in Turkey.

Statistical analysis

Statistical Package for the Social Sciences package pro-
gram for Windows version 15.0 (SPSS Inc., Chicago,
IL, USA) was used for the statistical analysis. Statisti-
cal power analysis was used to determine the number
of samples at a=0.05, and the power of the test at 90%.
Simple descriptive statistics were used to determine fre-
quencies. The association between demographic data
(including practice characteristics) and multiple-choice
questions were examined by Kruskal Wallis and Mann-
Whitney U tests when appropriate. One-way analysis of
variance (ANOVA) and Tukey’s post hoc tests were per-
formed to analyze the association between Likert-type
questions and practice characteristics.

|
RESULTS

A total of 218 orthodontists responded to all the
questions. The majority of respondents were female

(64.4%), and there was a nearly equal distribution of
respondents across the three age groups. 32.9% of re-
spondents had been in orthodontic practice for 0-3
years. The demographics related to age, gender, and
practice (institution and years) are summarized in
Table 1. 83.3% of orthodontists follow the current de-
velopments in CAs and 65.3% of them currently re-
ceive training on CAs. The number of orthodontists
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who had received training on CAs in the 210 years
in the practice group was significantly greater than
those in the ‘0-3 years in the practice group (p<0.05)
(Table 2). The majority of respondents (64.9%) think
that the effectiveness of different brands of CAs on the
market is not similar. 62.7% of respondents currently
treat their patients using CAs and orthodontists in the
‘0-3 years in practice group prefer treatment with CAs
significantly less than other groups (p<0.05). (Table
3) 14.7% of respondents either temporarily halted
providing this treatment or stopped treating patients
with CAs altogether. 82.3% of respondents reported
that the main reason for providing CA treatments in
their clinical practice was ‘not to lag in technology’ As
a second reason, 67.1% stated that they believe CAs
provide a more comfortable treatment than FAs (Table
4). The majority of orthodontists (76.7%) prefer using
the ‘Invisalign (Align Technology, California, USA)’
CA brand, and 29.8% of them prefer ‘Orthero. In ad-
dition, % 27.7 of the respondents think that Invisalign
(Align Technology, California, USA)’ brand will al-
ways remain a monopoly in the CAs market. 59.7%
of respondents who treat their patients using CAs are
certified in this modality. The majority of orthodon-
tists (83.8%) treat fewer patients with CAs than with
FAs. 69% of orthodontists who are not currently using
CAs in their clinical practice do not plan to use this
treatment modality in at least the next 1-2 years and
they reported ‘low financial income’ as the major rea-
son for this situation. Respondents who stopped treat-
ment (either temporarily or permanently), defined
‘low efficiency of CAs’ as the major reason (46.9%)
(Table 5). Nearly half of the orthodontists (45.8%)
believe that the use of CAs is not as comfortable for
patients as is claimed by the companies. Similarly,
47.8% of respondents believe treating patients with
CAs is not as comfortable for clinicians as is claimed
by companies. 70.7% of orthodontists do not believe
that treatment with CAs will completely replace treat-
ments with FAs in Turkey in the near future. However,
41.5% of respondents agreed with this opinion that
this may indeed happen within the next 5-10 years in
Turkey. The other responses related to the perceptions
of orthodontists about CAs are summarized in Table
4 and Table 5. 60% of respondents have a 3D scanner
in their clinics and the majority of them (59.4%) use
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Table 1. Demographic data of participants

Characteristics Responses Percent
Female 64.4%
Gender
Male 35.6%
24-30 27.8%
Age 30-35 32.9%
Older than 35 39.4%
0-3 years 32.9%
. . 3-6 years 24.1%
Years in practice
6-10 years 14.4%
More than 10 years 28.7%
Orthodontist in Private Clinic 55.6%
_ Orthodontist in Dental Health Hospital 1.9%
Institution . . . . .
Orthodontic residents in University 25.9%
Lecturer/ Instructor in University 16.7%

Table 2. The percentages of responses to question 3 and 14 and statistical differences between groups

I am currently receiving training on clear aligner

Years in practice

........ of patients refer to my clinic seeking clear

treatments aligners as their orthodontic treatment
p value p value
0-3 1.722b< 1.945¢
3-6 3.530° 2.435
0.045* 0.009*
6-10 4.128¢ 2.345
>10 3.913¢ 4.212¢

*Same superscripts indicate a statistical significance.
*p<0.05 is indicated as statistically significance.
*ANOVA and Post Hoc Tukey tests were performed.

Table 3. The percentages of responses to question 4 and statistical differences between groups

Years in practice

Do you currently treat your patients using any brand of clear aligners?

Yes No Halted p value
0-3¢ 35.2% 63.4% 1.4%
3-6 17.3% 71.2% 11.5%
0.011*
6-10 16.1% 74.2% 9.7%
>10° 16.1% 79% 4.8%

*Same superscripts indicate a statistical significance.
*p<0.05 is indicated as statistically significance.
*Kruskall Wallis and Mann Whitney-U tests were performed.

the iTero (Align Technology, California, USA) brand.
56% of respondents stated that 0-10% of their patients
refer to their clinic seeking CAs for their treatment.
Patients request CA treatment from orthodontists in
the =10 years in practice group more than those in the
‘0-3 years in practice group (p<0.05).

I
DISCUSSION AND CONCLUSION

The current study investigated the factors that influ-
ence whether or not orthodontists prefer CAs and

their outlook on the future of this treatment modal-
ity. The majority of practitioners in the 0-3 years group
have consisted of orthodontic residents. While it was
expected that younger clinicians would be more inter-
ested in using CAs, our results presented that they pre-
fer receiving less training on CAs and prefer this treat-
ment method less than their older counterparts. They
also find the cost of CA treatments for patients higher
than their older counterparts. In contrast, Hussain et
al. reported that the youngest generation is more likely
to use the latest technology in their practice (20).
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Table 4. Responses related to the beliefs of orthodontists’ on CA treatment

Characteristics Responses

Somewhat

Strongly disagree

disagree

Neutral Somewhat agree  Strongly agree

I think that effectiveness of different

0
CA brands in the market is similar 26.7%

38.2%

14.7% 16.1% 4.1%

I believe that the use of CAs is as
comfortable for patients as it is
claimed by the companies

5.1% 17.5%

23% 43.3% 11.1%

I believe treating patients with CAs
is as comfortable for clinicians as it is
claimed by companies

4.1% 21.7%

21.7% 44.7% 7.8%

I believe that treatment with CAs will
completely replace treatments with
fixed appliances in --- in the near
future

13.8% 45.6%

16.1% 20.7% 3.7%

I believe that treatment with CAs is
more efficient than treatment with
fixed appliances

14.7% 45.2%

27.2% 8.8% 4.1%

I believe it is hard to learn

e 12.9%
administering CA treatment ’

47%

17.1% 18.4% 4.6%

I think that ‘Invisalign’ brand will
always remain a monopoly in the CAs
market

13.8% 39.2%

19.4% 24% 3.7%

I think the cost of treatment with CAs

0,
is too high for patients in ----- 0-9%

3.7%

7.4% 45.6% 42.4%

I believe that administering CA
treatment will become simpler for
orthodontists in the near future.

0.5% 2.8%

12.4% 60.4% 24%

CA: Clear Aligner

Although several different CA systems are cur-
rently available in orthodontic practice, consistent
differences can be observed between different brands
(16,22). The fact that 76% of the participants preferred
a particular brand (Invisalign; Align Technology,
California, USA) for CA treatments supports their
thoughts that they do not find the various CA brands
in the market equally effective. It is important to keep
in mind that many factors influence the success of
tooth movement with CAs, including the shape and
location of the attachment, the material and thickness
of the aligner, the amount of activation in each aligner,
and the techniques used to manufacture the aligners
(23). The Invisalign (Align Technology, California,
USA) manufacturers claim that they can provide more
effective tooth movement by moving teeth 50% faster
and 75% more predictability in movement by using a
specifically engineered material with confidential con-
tent, ‘SmartTrack™ (24). It may be a reason why one-
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third of the respondents believe that the Invisalign
(Align Technology, California, USA) brand will always
remain a monopoly in the CA market.

The majority of participants had the view that CA
treatments are not as simple as they are claimed to be.
This idea may be due to some of the requirements of
this treatment modality, such as an initial bonding
procedure similar to FA treatments and pre-aligner
treatments in certain cases. Orthodontists have to
gain experience in determining the proper sequence
of tooth movements, design and placement of dental
attachments, and prescribing over-correction for diffi-
cult tooth movements to increase predictability in CA
treatment and achieve better treatment outcomes (25,
26). In addition, refinement, adjustment at each ap-
pointment, and rebooting are all parts of this modal-
ity, and it all depends on the skill of the orthodontist as
with any treatment with FAs (27). The majority of the
participants believe that using CAs will become easier
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Table 5. Responses related to the perspectives of orthodontists on CA treatment

Characteristics Responses
Yes 71.4%
Do you currently treat your patients using CAs? No 22.6%
Temporarily halted / Stopped altogether 6%
It brings prestige 40.5%
It brings more financial income 12.7%
My patients demand CAs more 46.2%
. Not to lag behind in technology 82.3%
I prefer treatment using CAs because.. . .
CAs are more effective than fixed appliances 13.3%
Treatment using CAs are more comfortable than fixed appliances 67.1%
CAs are more hygenic than fixed appliances 0.6%
Not to refuse patients who request CAs 0.6%
It brings low financial income 48.7%
Lack of digital knowledge concerning CAs 13.7%
I do not prefer treatment using CAs because.. Pre-aligner treatments 48.7%
Fixed appliances will survive 30.8%
Low predictability of CAs 38.5%
CA treatment brings low financial income 28.1%
CA less effective than fixed appli 46.9%
I temporarily halted providing this treatment / S areess e. ectve ] an fixecd appliances . ’
. ; . Treatment using CAs is less comfortable than fixed appliances for
stopped treating patients with CAs altogether . 28.1%
orthodontists
because... . . X .
Treatment using CAs is less comfortable than fixed appliances for patients 15.6%
I have no patients who request CAs 28.1%
1-2 years 69%
I do not intend to start any CA treatment within Y ’
2-5 years 25.9%
o YEars. More than 5 years 5.2%
Invisalign 76.7%
Orthero 30.2%
Clearcorrect 9.5%
Which CA brand do you prefer to use? . ’
Orthomagic 3.2%
Fabricating in my clinic 6.3%
Fabricating somewhere boutique 12.7%
. Yes 59.7%
Do you have a CA certificate?
No 40.3%
More 6.9%
Iam currently treating .... patients using CAs Almost equal 7.9%
compared to fixed appliances Fewer 83.8%
Only CA 1.4%

CA: Clear Aligner

in the near future with detailed expert support in the
treatment planning process. Concordantly, the num-
ber of companies providing treatment planning sup-
port is increasing gradually in our country. However,
a study demonstrated that the majority of the provid-
ers did not feel confident in using ‘Invisalign; (Align
Technology, California, USA)’ following certification
and further need support in the planning process (28).

The ‘low predictability in CA treatments’ seems
like a major reason that deters a significant portion of
orthodontists from using CAs. Charalampakis et al.
superimposed predicted and achieved models over the

initial models of patients treated with CAs and stated
that the achieved rotations and vertical movements
were significantly different than predicted (18). Many
subjects who begin CA treatment have been reported
to deviate from the programmed progression of CAs
and require reevaluation, midcourse correction, and/
or use of FAs to achieve treatment goals (16). In ad-
dition, Izhar et al. reported that software models do
not accurately reflect the patient’s final occlusion at the
end of active treatment (28).

Although one-third of the participants in our study
stated that they do not intend to use CA treatments
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for at least 1-2 years, a similar study reported that 69%
of the 129 participants who do not currently use CA
treatments in their practice are willing to use them in
the future (29). Interestingly, the majority of partici-
pants stated that only 0-10% of patients refer to their
clinics seeking CAs as their orthodontic treatment.
The cost of treatment was reported as an important
aspect of choosing a specific appliance option, and it
was rated the most significant barrier to receiving den-
tal services (30). The evidence suggests that patients
may be willing to pay more money for appliances they
deem more esthetic and being of the higher economic
class was associated with choosing CAs, while being of
the lower economic class was associated with choos-
ing FAs (11,31) One study showed that patients who
used CA had a significantly higher income than those
treated with fixed appliances (29). In the current study,
although the majority of respondents declared that
they achieve a lower profit margin from CA treatments
than FAs; they still prefer this treatment modality to
have prestige in the community via treating patients
with high economic status. On the other hand, one-
third of respondents do not prefer CA treatments due
to the same financial reasons. While the profit gap be-
tween CAs and FAs in the USA and European coun-
tries is much less, this gap is quite wide in our country
due to the dollar exchange rate. Although the discount
rates of CAs increase in direct proportion to the num-
ber of patients treated with the help of several titles
(gold, platinum member, etc.) promised by the com-
panies, it is obvious that CAs will not be a more prof-
itable choice for orthodontists in the near future. We
think that financial issues are quite distinctive factors,
especially for countries in the Middle East; hence CAs
may remain as a treatment method for only a ‘certain
patient audience; at least for a certain period in these
countries.

Due to the ‘low efficiency of CAs, some of the par-
ticipants stopped providing CA treatment temporarily
or permanently. This issue - its apparent lack of effi-
ciency while treating certain malocclusions - is known
as one of the main limitations of CA treatment. Vari-
ous types of tooth movements including buccolingual
inclination (torque), interocclusal sagittal changes,
overjet, closure of extraction spaces, occlusal contacts,
and expansion have been argued to be less efficient
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with CAs than with traditional FAs (32). CA has been
reported to be a suitable alternative for mild to mod-
erate malocclusions in non-growing patients that do
not require extraction but still do not provide the same
efficacy as FAs for the aforementioned orthodontic
movement types (33,34). In addition, patient adher-
ence is also essential for the success of CAs; nonadher-
ence can result in poor outcomes, and this may affect
the efficiency of the appliance (9).In a recent study, it
was reported that 8% of the participants halted using
CAs after a certain time of using them. In consistent
with the current study, 45% of orthodontists not using
CAs considered the outcomes with this type of treat-
ment limited compared to conventional FAs. In the
same study, 8% of the orthodontists reported having
used CA only in the past and having no further inten-
tion to consider CA as an orthodontic treatment op-
tion in their practice (21).

The vast majority of participants currently treat
more patients with FAs than they treat with CAs. Con-
sidering that all orthodontists are technically trained
in the use of FAs and already have prior knowledge
about this treatment method, it is obvious to think that
greater familiarity and confidence in the use of these
devices make this option the most preferred and per-
haps most recommended by them (11). In addition,
since there are currently many FA brand alternatives in
Turkey, the cost of FA treatments is much lower than
the cost of treatment with CAs. Consistent with our
study, it has been reported in a study that the major
part of orthodontists reported not using CA because
of the limited orthodontic final treatment outcomes,
the higher price in comparison to traditional fixed ap-
pliances, or the having less personal experience (21).

Nearly half of the participants do not believe that
the use of CAs is as comfortable for both patients and
orthodontists as it is claimed by the companies; this
belief can be a critical barrier for orthodontists to rec-
ommend CAs to their patients. Evidence suggests that
orthodontists consider factors related to the results
and clinical performance of the appliance rather than
factors related to comfort and quality of life during
treatment while recommending appliances. Vasquez et
al. reported that after the advantages and disadvantag-
es of each treatment option were explained in detail,
there was a tendency among patients of preferring FAs
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to CAs. Authors have also demonstrated that patients
could sacrifice their aesthetic requirements for obtain-
ing better results (11). Current evidence once again
demonstrates how important it is to examine the or-
thodontists’ perspectives on CA treatment. One-third
of participants believe that treatment with CAs will
completely replace treatments with traditional FAs in
Turkey in the near future. In a recent study conducted
in the U.S. and Canada, half of the 480 participants
(50.2%) stated that clear aligners and conventional
braces will have an equal share of the orthodontic con-
sumer market in the future and 25% of them stated
conventional orthodontic treatment will always have
the greater share of the orthodontic consumer market
(20).

Although patients are always interested in trend
treatment modalities, the long-term acceptability of
CAs by patients in terms of their effectiveness, ease of
use, and treatment fee cannot yet be precisely predict-
ed. Moreover, CAs have not yet been fully studied, and
their attractive features are still controversial. In addi-
tion, retention and stability studies regarding CAs re-
main limited in the literature. Therefore, the idea that
FAs could be completely replaced with CAs may not be
an accurate forecast for the near future.

As a limitation, the response rate was 10.75%.
However, the respondents participated from 30 differ-
ent cities in 7 different regions in Turkey. We thought
that this diversity would reflect the general point of
view of orthodontists in Turkey.

As a result, the Null hypothesis of this study was
accepted. As we look toward the future of orthodon-
tics, it is possible to see a revolutionary, transforma-
tional change through CAs. Hence, to practice clini-
cally sound, evidence-based orthodontics, well-de-
signed scientific research is strictly needed. Although
conducting this study in a specific region seems as a
limitation of the study, we believe that each progres-
sive study (especially surveys testing the perception
of orthodontists and patients to CAs) to be done in
the field of clears is needed and will contribute to our
field in this transformation process when conducted
worldwide. In addition, with the contribution of simi-
lar studies, many orthodontists can decide whether it
is worth stepping out of their comfort zone of fixed
appliances or not. We hope that this study will be able

to give the lead to similar studies worldwide.

For orthodontists, CA treatment preference de-
pends on many constantly changing and developing
factors. However, as shown in recent conditions, it is
obvious that CAs will not be the first choice for a sig-
nificant number of orthodontists unless their price is
reduced and their administration becomes simpler. In
addition, as a specialist, the orthodontist should un-
derstand that a certain type of appliance can be an al-
ternative for some cases and not others.
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Gelmis Geemis En Buyuk Katil

1918 “SPANYOL" GRIBI

IKINCI BASK|
Dr. M. Kemal Temel

Grip, her yil olagan boélgesel grip salginlari sirasinda diinya genelinde yaklasik 500.000 6liime yol agmasina
karsin, yashlar ve kronik hastalar gibi gruplar disinda genellikle hafif seyreden bir hastalik oldugundan,
buglne dek pek dnemsenmemistir. Daha seyrek gorilen kiresel grip salginlari, yani grip pandemileri
sirasinda ise, ¢ok daha buytk kayiplar kaydedilmektedir. Kayitli tarihte onlarca grip pandemisi gerceklesmis
oldugu bilinmektedir ve bunlarin en siddetlisi olan 1918 “ispanyol” gribi pandemisi, bir yildan kisa stre
icinde 40 ila 100 (ortalama 50) milyon insani 8liime gétirmistir. Ustelik en agir seyrettigi grup, sira disi bir
bicimde saglikl genc yetiskinler olmustur. Cok sarsici sosyal, demografik ve ekonomik sonuglari nedeniyle
1918 “ispanyol” gribi pandemisi, saglik otoritelerince solunum yoluyla yayilan salginlar icin olabilecek “en
kot senaryo” kabul edilegelmistir. Sirmekte olan COVID-19 pandemisi sirasinda bu kiyas ve ikaz, T.C. Saglik
Bakanhgdi tarafindan da yapilmistir.

Yabanci dillerdeki eserlere karsin, bu yikici pandemiyi ele alan Tiirkce calismalar oldukca az sayidadir. ilkin
2015 yilinda yayimlanmis olan Gelmis Gecmis En Biiyiik Katil: 1918 “Ispanyol” Gribi, kapsamli bir arastirmanin
ardindan bu konudaki baslica bilgi ve belgeleri Turkge literattire kazandirmayi amaclayan bir ilk eserdir. Kitapta
pandeminin kéken, neden ve sonuglarina; morbidite, mortalite ve U¢ dalgall seyrine; Birinci Dinya Savasi ile
iliskisine; genel kiresel yayilimina ve bolgesel farkhliklarina; klinik semptom ve karakteristiklerine; diinyada
ve Osmanli imparatorlugu’nda pandemiye karsi alinan énlemlere; yabanci kaynaklardan hastaligin teshis ve
tedavisi ile ilgili bildirim, anekdot ve g&zlemlere; Osmanl basinindan hastaligin semptomlari, seyri, payitaht
istanbul’a gelisi, hasta istatistikleri ile ilgili haberlere ve de yerli doktorlarin aciklama, karsilastirma ve otopsi
bulgularina yer verilmistir. Ayrica, gribin de yeni koronavirls hastaliginin da solunumsal salgin hastaliklar
olmasi paydasinda, genisletilmis ikinci baski glincel COVID-19 pandemisi ile mukayeseler de icermektedir.

BETiM KiTAPLIGI

TVww.

kitapyurdu.com
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The frequency of osteoporosis in the
thoracic surgery patient population: An
opportunity assessment from thorax
computed tomography scans

GOJUs cerrahisi hasta populasyonunda osteoporoz
sikligl: Toraks bilgisayarli tomografi tetkiklerinden
firsatci degerlendirme

Abstract

Aim: To investigate the frequency of osteoporosis in thoracic surgery patients and highlight the clinical
significance for physicians.

Methods: Thoracic computed tomographies (CT) of 306 patients were examined for medullary density
of the T12 vertebra. Men and women, as well as those under 70 and over 70, were compared in terms of
Hounsfield units (HU). To evaluate the diagnostic performance of the age parameter in predicting osteo-
porosis, receiver operating characteristic (ROC) analysis, and logistic regression analysis were used. The
rib cortical defects identified in this study group and their causes were explained.

Results: HUs of 51 subjects (or 16.7%) were less than 110 (osteoporosis); 177 people (57.8%) were higher
than 160 (normal). HU values ranged from 111 to 159 (borderline) for 78 individuals (25.5%). There was
no significant difference between males and females. It was discovered that the difference between the
population under 70 and the population over 70 was statistically significant (p<0.001). For predicting
osteoporosis, the age exhibited an area under the curve of 0.857 (Cl 0.806-0.908). The threshold value
was 57 for women and 55 for men. Osteoporosis was shown to be accurately predicted by age with a 95.7
percent accuracy rate (p<0.001). Six patients were determined to have rib cortical defects seen on CT
scans during the evaluation for osteoporosis, and two more patients had fractures noted during surgery.
Conclusion: Within the 306 patients, only 57.8% had bone density within the normal range. The age pa-
rameter is valuable with high accuracy (95%) in predicting osteoporosis. The presence of osteoporosis
over the age of 57 in women and over 55 in men should be evaluated and measures should be taken to
protect the bones during the operation and postoperative care.

Keywords: Osteoporosis; thoracic surgery; tomography

Oz

Amag: GogUs cerrahisi hastalarinda osteoporoz sikhgini arastirmak ve doktorlar icin klinik énemini vur-
gulamak.

Yontemler: 306 hastanin toraks bilgisayarli tomografileri (BT) T12 vertebra meduller yogunlugu (Hounsfield
unit-HU) acisindan incelendi. Erkekler ve kadinlar; “70 yas alti” ve “70 yas ve Uzeri” gruplar karsilastirildi.
Yas parametresinin osteoporozu éngérmedeki tanisal performansini degerlendirmek icin alici islem karak-
teristikleri (receiver operating characteristic-ROC) analizi ve lojistik regresyon analizi kullanildi. Bu ¢calisma
grubunda tespit edilen kosta kortikal defektleri ve nedenleri agiklandi.

Bulgular: 51 hastanin (veya %16,7) HU’lar1 110’un altinda idi (osteoporoz); 177’sinin (%57,8) 160’In Uzerindey-
di (normal). 78 kisi (%25,5) icin HU degerleri 11T ila 159 (sinir) arasinda degismekte idi. Erkekler ve kadinlar
arasinda anlamli bir fark yoktu. 70 yas alti ntfus ile 70 yas Ustl nufus arasindaki farkin istatistiksel olarak
anlamli oldugu belirlendi (p<0,001). Osteoporozu tahmin etmek icin yas, 0.857’lik bir egri altinda kalan
alan (C10.806-0.908) sergiledi. Osteoporozun ytzde 95,7 dogruluk oraniyla (p<0,001) yasa gore dogru bir
sekilde 6ngoéruldugu gosterildi. Kadinlarda esik deder 57, erkeklerde 55 idi. 6 kiside BT taramalarinda kosta
korteks defektleri gorultrken 2 hastada ise ameliyat sirasinda kirlk meydana geldi.

Sonug: Bu populasyonun yalnizca %57,8'i normal aralikta kemik yogunluguna sahipti. Yas, osteoporozu
ongdrmede yuksek dogruluk ile degerli bir parametre olabilir. Kadinlarda 57, erkeklerde 55 yas UstU os-
teoporoz varhigi degerlendirilmeli, operasyon ve postoperatif bakim sirasinda kemikleri korumaya yonelik
onlemler alinmalidir.

Anahtar Sézciikler: Gogus cerrahisi; osteoporoz; tomografi
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INTRODUCTION

Thoracic surgery is necessary everywhere in the world
to carry out morbid surgeries. A thoracic surgeon
typically performs 135 operations a year in the United
States and treats diseases of the lungs, trachea, esopha-
gus, chest wall, mediastinum, and diaphragm. Patients
with various racial, socioeconomic, and health insur-
ance backgrounds are given services (1). Therefore,
the significance of early diagnosis, on-site and on-time
surgical care, and thorough assessment of co-existing
illnesses becomes clearer.

One of the conditions that frequently affect this
relatively older group is osteoporosis, which can be re-
liably evaluated using thoracic computed tomography,
a common imaging technique in thoracic surgery. Nu-
merous studies have been published that opportunisti-
cally evaluate osteoporosis using computed tomogra-
phy (CT) scans (2-5). However, no study has examined
this particular cohort, which consists of evaluation of
people for thoracic surgery. This evaluation is crucial
in thoracic surgery because it may require the use of
complicated surgical techniques and specific operating
positions that could put a strain on the bones (6,7).

This study aims to evaluate the frequency of os-
teoporosis in the patient population evaluated by the
thoracic surgery clinic as the primary outcome and to
emphasize the clinical and practical effects of this situ-
ation for thoracic surgeons and radiologists as a sec-
ondary outcome.

|
MATERIAL AND METHODS

The non-interventional clinical research ethics com-

mittee at our university approved the study (Date:
06.07.2022, Decision no: 605). Due to the design being
a retrospective observational study, informed consent
was not obtained.

Patients

Between August 2014 and July 2022, 3311 patients
who were referred from the Thoracic Surgery Clinic to
the Radiology Department were examined. We iden-
tified 449 patients who had chest CT scans obtained
at our hospital (n=130), vertebral fracture (n=1), ver-
tebral tumors or metastases (n=3), and spinal instru-
mentation (n=2), and 7 pediatric patients under the

age of 18 were excluded. A total of 306 patients (108
males, 35.3%; 198 females, 64.7%) were evaluated
for medullary density from the T12 vertebral corpus.
CT indications, performed surgery or interventions,
concomitant pathologies (metabolic, endocrine,
and others), and body mass indexes (BMI<18.50 kg/
m*=underweight; 18.50-24.99 kg/m*=normal; 25.00-
29.99 kg/m?= overweight; >30.00 kg/m?=obese) were
recorded. We described the rib cortex defects detected
in this study group and their causes.

Computed tomography protocol

During the patient’s admission, all thorax CT scans
were performed using a Philips Brilliance Big Bore
16-slice scanner while the patient was lying supine.
The collimation was 16x0.625 mm, the field of view
(FOV) was 360 mm, and the section thickness was
1.0 mm. The scan took about 10 seconds to com-
plete. The lungs were scanned in one breath-hold,
from the level of the apices of the lungs down to the
diaphragmatic level.

Image analysis

Using a commercially available picture archiving and
communication system (Centricity, RIS, GE Health-
care), CT scans were retrospectively examined. First-
ly, the mid-vertebral body was located in the sagittal
plane, and then the CT attenuation of the T12 vertebra
was measured in Hounsfield units (HU) by inserting
an oval region of interest (ROI) within a transverse
section of the vertebral medulla. While eliminating
cortical surfaces and vertebrobasilar structures, ROIs
were generated as large as possible (4). It was regarded
as normal if HU was greater than 160. Osteoporosis
was considered to exist below 110.

Statistical analysis

We found that a sample size of at least 196 patients was
required to achieve statistical significance with a power
of 95% and a significance level of 0.05 based on power
analysis. Statistical Package for the Social Sciences pack-
age program, version 22.0 (SPSS Inc., Chicago, IL, USA)
was used for the statistical analysis. Categorical data are
reported as counts and percentages, while continuous
variables are shown as the mean and standard deviation.
The one-sample Kolmogorov-Smirnov test was used to
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verify the data’s distribution. Log transformation was
applied when a normal distribution could not be estab-
lished. Descriptive statistics were applied. We statisti-
cally compared the T12 vertebral HU between men and
women categories. Additionally, we compared the age
groups under and over 70 years old “ in terms of T12
vertebral HU since the risk of fracture increases sig-
nificantly after the age of 70. Using ROC analysis and
logistic regression analysis, we assessed the diagnostic
performance of the age parameter in predicting osteo-
porosis. All analyses were two-sided, and p<0.05 was
considered statistically significant.

For an examination of intra-observer reliability, AE
repeated the measurements two weeks after measuring
the HU values. The procedure was also carried out by a
thoracic surgeon (MS) to assess inter-observer reliabil-
ity. When taking the measurements, the two observers
were unaware of the clinical data.

I
RESULTS
Computed tomography indications were mediastinal

pathology (n=78), parenchymal disease (n=56), chest
pain (n=45), evaluation of pulmonary nodules (n=39),
primary lung cancer/staging (n=35), pleural abnor-
malities (n=28), trauma (n=17), thoracic wall abnor-
malities (n=8). Performed surgeries or interventions
were pleural tube insertion (n=67), mediastinoscopy
(n=52), wedge resection (n=26), lobectomy (n=18),
and pneumonectomy (n=7).

The most encountered comorbidities were chronic
lung disease (n=56, 18.3%), hypertension (n=52, 17%),
coronary artery disease (n=42, 13.7%) diabetes mel-
litus (n=39, 12.7%), malign neoplasm (n=35, 11.4%),
and hypothyroidism (n=8, 2.6%). No significant dif-
ference was found in terms of frequency in men and
women. BMIs were normal for 62.1% (n=190) of the
patients, overweight for 23.9% (n=73), obese for 10.5%
(n=32), and underweight for 3.5% (n=11). No signifi-
cant difference was found in the groups.

The mean age and distribution were similar in fe-
male (n=198) and male (n=108) patients (48+18 years
in males, 48+17 years in females, p=0.800). The mean
T12 vertebral HU value in males and females was not
statistically different (178+63-HU in males, 172+55-
HU in females, p=0.398) (Figure 1). 51 individuals
(16.7%) had a T12 HU value that was lower than 110
(osteoporosis). T12 HU of 177 individuals was greater
than 160 (57.8%) (Normal). T12 HU value of 78 indi-
viduals (25.5%) ranged from 111 to 159 (Borderline).

Among individuals under the age of 70 (n=270),
age (43+15 years in men, 4515 years in women,
p=0.394) and mean T12 vertebral HU (189+60-HU in
men, 178+54 HU in women, p=0.141) were not statis-
tically different between male and female (Figure 2).

Age (76.5% in men, 76.4% in women, p=0.946)
and mean T12 vertebral HU value (120.5% in men,
114.0% in women, p=0.671) were not statistically dif-
ferent between males and females among people above
the age of 70 (n=36) (Figure 3).

age

| |

T12 HU value

T T
male female

gender

T
male

gender

Figure 1. Age and T12 vertebra value distribution among males and females (HU: Hounsfield Unit, T12: Thoracal 12)
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Figure 2. Under the age of 70, age and T12 vertebra value distribution among males and females (HU: Hounsfield Unit, T12: Thoracal 12)

The mean T12 vertebra HU value in patients aged
70 and older (n=36) was 117+45-HU, whereas it was
183+56-HU in individuals under 70. Statistics showed
that the difference was substantial (p<0.001). For the
population of men and women aged 70 and over and
under the age of 70, the difference was determined to
be statistically significant (p<0.001) (Figure 4).

In the overall study group, the age parameter had
an AUC of 0.857 (CI 0.806-0.908) for predicting osteo-
porosis (110 HU and below). In terms of predicting os-
teoporosis, age had an AUC of 0.836 (CI 0.742-0.930)
in males and 0.868 (CI 0.811-0.926) in women. Age
58 can differentiate osteoporosis with 86% sensitivity
and 74% specificity for the entire study population. 55
years of age showed a 91 percent sensitivity and a 71

41

T T
maky

gender_older

T12 HU value

percent specificity for men. In order to predict osteo-
porosis in women, a threshold of 57 years old showed
an 87 percent sensitivity and 70 percent specificity
(Figure 5).

Only the age variable was found to be significant
in the logistic regression analysis, in which the inde-
pendent variables of age and gender were examined
in predicting the presence of osteoporosis. Age was
shown to have an accuracy of 95.7 percent in deter-
mining the occurrence of osteoporosis (p<0.001).

Six patients in this study group had ribs where tho-
rax CT studies revealed loss of cortical integrity: (1) A
64-year-old male patient with osteoporosis had multi-
ple rib excisions (T'12 vertebra HU = 95). (2) Multiple
rib resections were carried out on two male patients

250

o

gender_clder

Figure 3. Above the age of 70, age and T12 vertebra value distribution among males and females (HU: Hounsfield Unit, T12: Thoracal 12)
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Figure 4. For the whole study population, men and women aged 70 and over and under the age of 70, the differences in T12 HU density are
statistically significant (HU: Hounsfield Unit, T12: Thoracal 12)
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Figure 5. ROC analysis results for the whole study population, men and women in terms of age (ROC: receiver operating characteristic)

with normal bone density (T12 vertebra HU; 170 and ~ m——
176, respectively) who were ages 31 and 59. (3) A sur- DISCUSSION AND CONCLUSION

gical fracture occurred in a second 63-year-old male  In our study, we found that osteoporosis is not uncom-
patient with borderline bone density (T12 vertebra  mon in this thoracic surgery patient population (16.7%
HU=141). (4) Multiple rib fractures were present in  osteoporosis, 25.5% borderline density) and only 57.8%
a 20-year-old patient with normal bone density (T12 ~ had bone density within the normal range. The age
vertebra HU=213) from prior trauma. (5) A 27-year- ~ parameter is a valuable parameter with high accuracy
old female patient with normal bone density (T12  (95%) in predicting the osteoporosis status of the pa-
vertebra HU=219) experienced the loss of rib cortical ~ tients. The presence of osteoporosis should be especially
integrity and fixation materials. In addition to these 6  evaluated over the age of 57 in women and over 55 in
patients, 2 other people who underwent surgery later ~ men and measures should be taken to protect the bones
in the study’s population had rib fractures developed  during the operation and postoperative care.

during the course of their initial surgery. This infor- The endocrine and paracrine functions of bone, a
mation was obtained from the surgical reports. These tissue that frequently interacts with other tissues, are
were two male patients, both 63 years old, with HU  essential to metabolism, aging, and general health (8).
densities of 42 and 68, respectively. The most prevalent condition affecting bones globally
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is osteoporosis and it is the most common metabolic
bone disease in the elderly (9,10). The condition is
generally overlooked, though, which results in under-
diagnoses and undertreatment (2, 5, 11). Even in our
study group, patients with normal density were less
than two-thirds of the study group.

Modern imaging modalities and advanced image
processing have the ability to provide a thorough un-
derstanding of the pathologic changes that take place
in bone tissue during osteoporosis and open the door
to new imaging techniques for osteoporosis diagno-
sis, monitoring, and prediction (9). A decline in bone
density and a worsening of the quality of bone micro-
architecture are two characteristics of osteoporosis, a
disorder affecting the bones. Dual-energy X-ray ab-
sorptiometry (DEXA) is the most widely used meth-
od of disease screening (12). It provides an accurate
estimate of the risk of fracture when combined with
other clinical indicators (9). While covering a wide
range of anatomical structures, this approach produc-
es superpositional images. As a result, an inaccurately
increased bone mineral density can be detected, and
it might be challenging to anticipate the true risks to
bone health (4). In contrast to DEXA, CT preferential-
ly measures the trabecular bone mineral density and
is less prone to confounding variables such as spinal
degenerative changes, aortic calcification, bone size,
and body mass index. Because it is typically lost more
quickly than cortical density as the disease worsens,
trabecular density is thought to be a more sensitive in-
dicator of changes in overall bone strength (13, 14).
Osteoporosis diagnoses are more likely to be made
when density measurements are below 180-190 HU
(15). On the other hand, according to a different study,
utilizing screening thresholds of 160 HU and 110 HU,
respectively, physicians could detect osteoporosis with
greater than 90% sensitivity and specificity (16). Addi-
tionally, thresholds of 99-121 HU or 122-164.5 HU in-
dicated no variations in sensitivity (p = 0.92) but only
minor differences in specificity (0.75 vs 0.76, p=0.01)
(3). In our study group, densities above 160 were con-
sidered normal, while those below 110 were consid-
ered osteoporosis.

The percentage of osteoporosis screening is re-
ported to be low. Due to the costs of care and radia-
tion exposure, DEXA is not typically performed prior

to surgeries in clinical practice (12). But before many
surgeries, CT scans are acquired. As a result, osteopo-
rosis can be assessed by using them as opportunities,
as in our case such studies exist. Hounsfield units were
employed to assess bone density and abdominal, pel-
vic, or lumbar spine CT images were utilized for op-
portunistic metabolic bone disease screening (4). The
HU levels by CT and DEXA scores have been shown
to have a strong correlation (13,15,17,18). The results
of the spine CT scans may help with early osteopenia
screening, osteoporosis prevention, and the avoidance
of vertebral compression fractures (5). The diagnostic
sensitivity and specificity of CT images for the diagno-
sis of osteoporosis were pooled, and a meta-analysis
determined suitable threshold values to opportunisti-
cally detect osteoporosis (3). High inter-rater reliabil-
ity is demonstrated by HU measurement. In conclu-
sion, it appears that HU measurement is an appropri-
ate method for quickly and correctly evaluating bone
quality (19).

Osteoporosis may cause serious side effects during
and following surgeries, including fractures and fusion
failure (20). It has been demonstrated that bone den-
sity affects implant failures and complications as well
(21). According to a study on iatrogenic rib fractures
and the risks of death associated with them, complica-
tions from treatment—particularly cardiopulmonary
resuscitation—are to blame for 80.1% of iatrogenic rib
fractures (22). Additionally, during pulmonary resec-
tions, accidental rib fractures, which can happen in
thoracotomy, are frequently linked to higher postop-
erative morbidity (6). Increased screening rates might
lessen difficulties brought on by osteoporosis (12). Ad-
ditionally, without additional radiation exposure or
economic cost, HU measurements enable practitioners
to perform preoperative osteoporosis screenings (12).

Computed tomography can be used for oppor-
tunistic osteoporosis screening to help identify in-
dividuals who should receive DEXA screening (15).
The literature contains instances of this type of work.
In 27 patients with chronic pancreatitis, the L1 level
of CT-derived bone density was assessed, and it was
discovered that CT-derived bone density predicted
DEXA-based osteoporosis. To rule out osteoporosis in
patients with chronic pancreatitis, the authors suggest-
ed that CT scans can be repurposed for “opportunis-
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tic” screening (17). An Australian population screen-
ing for osteoporosis discovered a correlation between
CT L1 attenuation and L1 DEXA T-scores. Density
readings below 190 and below 180 HU, respectively,
increased the likelihood of an osteoporosis diagnosis
in Australian women and the entire cohort (15). The
most common comorbidity in a study on the lung can-
cer screening group (n=775) was osteoporosis, which
was found in 44.2 percent of patients and 24.8 percent
of controls. The scientists reached the conclusion that
CT data helped identify previously undiscovered co-
morbidities like osteoporosis (20). Furthermore, a
cervical CT investigation demonstrated that CT scans
deliver accurate results regardless of the measuring
plane, age or sex, or level of degeneration (23).

There were some limitations. Our patient popula-
tion consists of a respectable and also a limited number
of individuals who have undergone thorough evalua-
tions by thoracic surgeons and had un-enhanced CT
scans performed in our hospital. It should be noted
that it might not represent the entire clinic, though.
Naturally, subjects who did not have baseline or con-
trol tests completed at our hospital were not included
in this study (potential population bias). Contrast-
enhanced CTs, CT examinations obtained outside our
hospital, CT examinations taken in positron emission
tomography, and other direct radiography examina-
tions were not included. In addition, stratifying any
metabolic, endocrine, or other disorder that may af-
fect bone density together with gender and age is nec-
essary in order to compare results with homogeneous
groups or multiple control groups. The retrospective
design and lack of a DEXA-based control examination
are additional drawbacks.

Osteoporosis is a widespread disease in the world.
The threshold values that can be used to spot an abnor-
mal bone mass should therefore be understood. Ra-
diologists should include relevant comments to their
interpretation reports evaluating osteoporosis with all
other disorders, particularly before surgery, in light
of this circumstance. In conclusion, without increas-
ing medical costs or radiation exposure, the HU mea-
suring approach can provide significant information
through the analysis of current CTs to detect osteopo-

rosis among thoracic surgery patients.
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Kornea nakli konusunda YouTube videolari
ne kadar glivenilir bilgi saglyor?

To what extent are YouTube videos reliable for
corneal transplantation information?

Oz

Amag: YouTube Uzerinden yayinlanan videolarda kornea nakli hakkinda verilen bilgilerin ne denli gtvenilir
oldugunu degerlendirmek.

Yontemler: YouTube Uzerinden video arama motoruna “kornea nakli” yazildiktan sonra ekranda beliren
ilk 100 video 04.03.2022 tarihinde listelenmistir. Yukleme tarihi, yayin stresi, toplam izlenme sayisi, gin-
[tk izlenme orani, video kaynadi ve siresi (saniye), begeni ve yorum sayisi kaydedilen parametrelerdi. Iki
oftalmolog, videolari Journal of the American Medical Association (JAMA), Quality Criteria for Consumer
Health Information (DISCERN), Global Quality (GQ) endekslerini kullanarak kéru kértine ve bagimsiz ola-
rak degerlendirdi ve puanladi.

Bulgular: Videolarin kaynagi degerlendirildiginde, 10 videonun g6z hastaliklari uzmani tarafindan ytklen-
digi, 35 videonun televizyon programindan belli bir bolum icerdigi, 14 videonun herhangi bir saglk kurulu-
su ve 22 videonun ise diger kaynaklar tarafindan ytklendigi tespit edilmistir. Kaynagi televizyon programi
olan videolarin suresinin anlamli olarak (p<0.05) daha uzun oldugu izlenmistir. DISCERN siniflandirmasina
gore videolarin %21’ “cok zayif”, %45.7’si “zayif”, %17.3'U0 “orta”, %13.6’sI “iyi”, %2.5'i “mukemmel” idi. DIS-
CERN siniflandirmasi ve video stresi (p<0.01) ile video begenisi (p=0.013) arasinda anlaml fark oldugu
goruldu. Kaynaklara goére DISCERN, JAMA, GQ skorlari degerlendirildiginde anlamli bir fark olmadigi go-
raldd. Begeni sayisi, gorintilenme sayisi, gérinttilenme orani ve videodaki yorum sayilari arasinda ytksek
korelasyon oldugu tespit edilmistir (p<0.01).

Sonug: YouTube saglik alaninda sikca bilgi kaynadi olarak kullanilan bir platformdur ve kornea nakli ile
ilgili dnemli dlctde icerik mevcuttur. Ancak bu iceriklerin yiksek oranda ¢ok zayif kalitede oldugu tespit
edildi. Cogu hastanin tek bilgi kaynadi olarak YouTube’u baz alabildigi unutulmamali bu nedenle iceriklerin
yuksek kalitede, gtincel ve dogru olmasi gerektigi gdz éntine alinmalidir.

Anahtar Sézciikler: Bilgi; internet; kornea; nakil; video

Abstract

Aim: To assess the reliability of corneal transplantation information in YouTube videos.

Methods: The first 100 videos that appeared on the screen after typing “cornea transplant” into YouTube’s
video search engine were listed on 04.03.2022. Upload date, broadcasting time, total views, daily view
rate, video source and length (seconds), and number of likes and comments made were all recorded
parameters. Two ophthalmologists evaluated and scored the videos blindly and independently using the
Journal of the American Medical Association (JAMA), Quality Criteria for Consumer Health Information
(DISCERN), Global Quality (GQ) indices.

Results: When the source of the videos was evaluated, it was determined that 10 videos were uploaded
by an ophthalmologist, 35 videos included a certain episode from a television program, 14 videos were
uploaded by a health institution and 22 videos were uploaded by other sources. It was observed that the
duration of the videos, whose source is television programs, was significantly (p<0.05) longer. According
to the DISCERN classification, 21% of the videos are “very weak”, 45.7% “poor”, 17.3% “moderate”, 13.6%
“good”, 2.5% “excellent” was. There was a significant difference between DISCERN classification and video
duration (p<0.01) and video likes (p=0.013). According to the sources, there was no significant difference
when the DISCERN, JAMA, and GQ scores were evaluated. It has been determined that there is a high
correlation between the number of likes, the number of views, the rate of viewing and the number of
comments on the video (p<0.01).

Conclusion: YouTube is a platform that is frequently used as a source of information in the field of health
and there is a significant amount of content about corneal transplantation. It has been determined that
these ingredients are very weak and of poor quality at a high rate. It should not be forgotten that most
patients rely on YouTube as the only source of information, so it should be considered that the content
should be of high quality, up-to-date and accurate.

Keywords: Cornea; information; internet; transplantation; video
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GIRIS

Internet, saglik alaninda hastalarin bilgi edinmesi igin
sik kullandig1 ve oldukea popiiler bir ara¢ haline gel-
mistir (1). Internette en ¢ok ziyaret edilen site Google,
daha sonra da bir video yayinlama ve izleme sitesi olan
YouTubedur (2). 2018de Saglik Bilgileri Ulusal Egilim-
ler Anketi sonucunda, hastalarin %33’ten fazlasinin Yo-
uTube platformunda saglikla ilgili videolardan bilgi al-
dig1 gériilmiistiir (3). Bu internet sitelerini bilgi kaynag:
olarak kullananlarin 6nemli bir ¢ogunlugu internetteki
bilgilerin giivenilir olmamasindan endise etmekte ve
bilgilerin bir kisminin yanlis olabilecegini diisiinmekte-
dir (4). Hastalarin artik ticretsiz ve kolayca bilgiye erisi-
mini saglayan YouTube gibi internet sitelerinde saglikla
ilgili yayinlanan bilgilerin ne denli giivenilir olduguna
dair ¢esitli calismalar yapilmustir (5-6).

Kornea naklinin bagariyla sonug¢lanarak modern
teknige evrilmesi, ge¢tigimiz 50 yillik siiregte olmus-
tur ve keratoplasti halen giincelligini koruyan 6nemli
bir cerrahi prosediirdiir (7). Kornea nakli ameliyatina
karar verilen hastalarin, operasyon ile ilgili bilgi sahibi
olmak adina YouTube videolarindan yararlaniyor ol-
mast, beklenen bir durumdur. Calismamizda, YouTu-
be tizerinden yayinlanan videolarda kornea nakli hak-
kinda verilen bilgilerin ne denli glivenilir oldugunu
degerlendirmeyi amagcladik.

|
GEREG VE YONTEMLER

Arastirma plani ve etik kurul onayi

Bu calisma, insan ve hayvan deneyi icermemektedir.
Yalnizca internet {izerinden herkese agik olan verilerle
caligma yliriitiilmiistiir. Bu nedenle bu ¢aligma i¢in etik
kurul kararina gerek olmadigina dair Afyonkarahisar
Saglik Bilimleri Universitesi Klinik Aragtirmalar Etik
Kurulundan onay alinmigtir. (Tarih: 04.03.2022, Karar
no: 2022/3). Afyonkarahisar Saglik Bilimleri Universi-
tesi Klinik Aragtirmalar Etik Kurulundan onaylanmus-
tir (Tarih: 04.03.2022, Karar no: 2022/3).

YouTube iizerinden video arama motoruna “kor-
nea nakli” yazildiktan sonra ekranda beliren ilk 100
video 04.03.2022 tarihinde listelenmistir. Miikerrer vi-
deolar, sesi olmayan videolar ve yabanci bir dilde yayin
yapan videolar ¢alisma kapsami diginda birakilmustir.

Videolarin yiiklenme tarihi ve yiiklenmesinden sonra

gecen siire, toplam goriintillenme, glinliikk goriintiilen-
me orani, videonun kaynag (hekim, saglik kurulusu
veya hasta), uzunlugu, alinan begeni ve yapilan yorum
sayist gibi faktorler kayit altina alinmigtir. Oftalmoloji
alaninda caligan iki ayr1 hekim tarafindan (SY ve IEA)
videolar Journal of the American Medical Association
(JAMA), DISCERN (Quality Criteria for Consumer
Health Information), Global Quality (GQ) indeksine
gore degerlendirilmis ve birbirlerinden bagimsiz ola-
rak puanlamalar1 yapilmistir.

Video skorlama indeksleri

JAMA, DISCERN ve GQ indeksleri, saglikla ilgili vi-
deolardaki bilgi kalitesini ve gtivenirliligini degerlen-
dirmek i¢in kullanilan ve etkinlikleri bilimsel olarak
ispatlanmis ve pek ¢ok aragtirmada kullanilmis olan
Ol¢eklerden olugmaktadir (8-10).

JAMA skorlama indeksi

Saglik alaninda yazili metinleri ve videolar: degerlen-
dirmek i¢in kullanilir. Yazarlik, kaynakga, patent hakk:
ve giincellik konularinda 0 veya 1 puan verilerek top-
lam JAMA puani 0 ile 4 arasinda olacak sekilde elde
edilir.

DISCERN skorlama indeksi

Saglik konusunda yapilan yayinlarin igerigini, bilgi ka-
litesi ve giivenirligini degerlendirmek tizere DISCERN
indeksi olugturulmustur. Ik sekiz soru bilginin giiveni-
lirlik basta olmak tizere genel bir degerlendirmesini ger-
ceklestirir, diger yedi soru tedavi ile ilgili verilen bilgileri
incelemeyi amaglar. Son soruda ise genel bir puan veri-
lir ve toplam puana gore degerlendirme yapilir. Her bir
soruya 0-5 aras1 puan verildikten sonra total DISCERN
skoru 16-80 arasinda degisen bir toplam puanla netice-
lenir. 63-80 aras1 “mitkemmel”, 51-62 aras1 “iyi’;, 39-50
arasi “orta’; 27-38 aras1 “zayif”, 16-26 puan arast ise “gok
zayif” olarak degerlendirilir (Tablo 1).

GQ skorlama indeksi

Internet sitelerinde verilen bilgilerin giivenirligini ve
kalite diizeyini 6lgmek igin gelistirilmistir. Internet si-
tesindeki bilgilerin eksik olup olmadigs, tiim konulara
yeterince deginilip deginilmedigi ve bilgilerin kaliteli
olup olmadig1 konusunda puanlama yapilir (Tablo 2).
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istatistiksel analiz

Verilerin analizi i¢in SPSS (Statistical Package for the
Social Sciences package program version 22.0, SPSS
Inc., Chicago, IL, USA) paket programi kullanildi.
Tanimlayicr istatistiki veriler frekans (yiizde), say1 ve
ortalamatstandart sapma veya medyan (minimum-
maksimum) olarak gosterildi. Bagimsiz bir degiskenin
2'den fazla grubu arasindaki istatistiksel olarak anlamli
farkliliklar: belirlemek i¢in Kruskal-Wallis testi kulla-
nildi. Tkili karsilastirma icin Kruskal-Wallis testinin
ardindan Dunn-Bonferroni “post-hoc” yéntemi kul-
lanildi. Korelasyon analizi i¢in Spearman testi yapildi.
Kategorik degiskenlerin karsilastirlmasinda Ki-kare
testi kullanildi. Degerlendiriciler aras1 anlagsma, kappa
katsayisi ile degerlendirildi. Sonuglar %95 giiven arali-
ginda ve anlamlilik p<0.05 diizeyinde degerlendirildi.

I
BULGULAR

Miikerrer, sesi olmayan veya yabanci bir dilde yayin

yapan videolar ¢ikarildiktan sonra 81 video degerlen-
dirmeye alindi. Videolarin ortalama stiresi 467+623
(28-3590) saniye olarak tespit edildi. Ortalama goriin-
tillenme sayis1 4230+11040 (20-95458), ortalama be-
geni sayis1 22493 (0-838) olarak belirlendi. Videolarin
yayinda kaldig1 glin sayis1 arastirmanin yapildigs tarih
itibariyle ortalama 1623+1009 (10-3888) giin ve giin-
lik goriintiilenme orani ortalama 3.7+12.4 (0.2-110.8)
olarak tespit edildi. Videolara yapilan yorum sayis1 or-
talama 5.3+18.9 (0-161) idi.

Videolarin her iki arastirmacinin degerlendirmesi
sonucunda ortalama JAMA skoru 1.6+0.4 (0.5-3), or-
talama toplam DISCERN puani 36+11 (20-67) ve GQ
skoru ortalama 2.3+1.1 (1-5) olarak belirlendi. DIS-
CERN, JAMA, GQ skorlar1 i¢in aragtirmacilar arasi
Cohen Kappa puani sirasiyla 0.984, 0.781 ve 0.951 idi
ve puanlama agisindan yiiksek oranda tekrarlanabilir-
lik oldugu goriildi.

Genel olarak videolarin kaynagi degerlendirildi-
ginde, 10 videonun goz hastaliklar1 uzmani tarafindan
ytiklendigi, 35 videonun televizyon programindan bel-
li bir boliim igerdigi, 14 videonun herhangi bir saglik
kurulusu ve 22 videonun ise diger kaynaklar tarafin-
dan yiiklendigi tespit edilmistir. Tablo 3’te videolarin
kaynagy, siiresi, goriintiilenme sayisi, begeni ve yorum
say1s1, yayinda kaldigy giin sayist ve giinlik goriintii-
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Tablo 1. DISCERN skorlama sistemi

1. Hedefler agik m1? 1-5
2. Hedefe ulagtyor mu? 1-5
3. Hedefle alakali m1? 1-5
4. Kaynaklar agik m1? 1-5
5. Bilgilerin ne zaman tiretildigi agik mi? 1-5
6. Dengeli ve tarafsiz m1? 1-5
7. Kaynak bilgisi ayrintili mi? 1-5
8 Belirsizlik alanlarina atifta bulunan bilgiler 1.5
) igeriyor mu?
9 Tedavinin ige yarama mekanizmas izah ediliyor 1.5
) mu?
10. Tiim tedavilerin yararlar1 izah ediliyor mu? 1-5
Tiim tedavilerin riskleri ve yan etkileri
11. 1-5
agiklaniyor mu?
Tedavi uygulanmamasi durumunda ne olacag:
12. 1-5
agiklaniyor mu?
Tedavi segeneklerinin genel yagsam kalitesi
13. Lo o 1-5
iizerine etkileri agiklaniyor mu?
14 Birden fazla tedavi yontemi hakkinda agiklama 1-5
) yapiliyor mu?
15 Verilen bilgiler ortak karar verme igin yardimei 1-5
) oluyor mu?
16 Tiim sorularin cevaplarini degerlendirerek 1-5
) yayiin genel kalitesini puanlayiniz.
Toplam

DISCERN (Quality Criteria for Consumer Health Information)

Tablo 2. Global Quality skorlama sistemi

Hastalar i¢in kullanish degil, gogu bilgi eksik ve diisiik
kalitede

Hastalar i¢in sinirli kullanim, belirli bilgiler mevcut ama

oldukga yetersiz

Hastalar icin bir miktar faydali, baz1 6nemli bilgiler
mevcut ama yetersiz, orta kalite

Hastalar i¢in yararli, genel olarak bilgiler iyi listelenmis
ama eksikler var, iyi kalite

Hastalar i¢in gok faydaly, tiim bilgiler listelenmis ve tim
bilgiler var, ¢ok iyi kalite

lenme orani degerlerinin medyan degeri ve standart
sapmalar1 yer almaktadir. Kaynagi televizyon progra-
mi olan videolarin siiresinin anlamli olarak (p<0.05)
daha uzun oldugu izlenmistir. Kaynaga gore goriintii-
lenme sayis1, begeni sayisi, yayinda kaldig: giin sayusi,
gorintillenme orani ve yorum sayisi agisindan anlaml
bir fark bulunamamustir. Ayrica kaynaklara gére DIS-
CERN, JAMA, GQ skorlar1 degerlendirildiginde an-
lamli bir fark olmadig gorillmustiir.

DISCERN siniflandirmasma gore videolarin %211
“cok zayif”, %45.7si “zayit”, %17.3’0 “orta’, %13.6s1 “iyt,
%2.5'1 “mitkemmel” idi (Tablo 4). Buna gére DISCERN
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Tablo 3. Videolarin kaynagy, siiresi, goriintiilenme sayisi, begeni ve yorum saysi, yayinda kaldig: giin sayis1 ve goriintiilenme oranina gore
dagilimi

Giinlik
. . Video Video siiresi Goriintiilenme L. Yayinda kaldig: o ul,l, .
Video kaynag: . Begeni sayis1 . goriintiilenme  Yorum sayis1
sayis1 (saniye) sayis1 giin say1s1
orani
Hekim 10 231+£294 639+534 10+9 1240+1311 0.8+1.1 3.1+4.2
Televizyon
35 755+810 6163+159 40+14 1671+£973 5.9+18.5 7.2427.2
programi
Saglik kurulusu 14 184+185 3562+5686 13+25 17104992 2.5+4.4 6.6+14.1
Diger 22 296+333 321444254 6+6 1666+958 2.3+2.8 6.6+14.1
4674623 (28- 4230+11040 1623+1009 (10-  3.7+12.4 (0.2-
Toplam 81 22493 (0-838) 5.3+18.9 (0-161)
3590) (20-95458) 3888) 110.8)
Tablo 4. Video kaynaklarina bagli olarak DISCERN siniflamasina gore puan dagilimi
Video kaynag1 Cok zayif Zay:f Orta fyi Miikemmel p degeri
Hekim 3 3 2 1 1
Televizyon programi 8 15 5 6 1
Yo pros 0.767
Saglik kurulugu 4 6 3 1 0
Diger 2 13 4 3 0
DISCERN (Quality Criteria for Consumer Health Information)
Tablo 5. Videolarin genel 6zellikleri itibariyle DISCERN siniflamasina gére puan dagilimi
Cok zayif Zayif Orta Iyi Mitkemmel p degeri
Video siiresi 112+65 275+345 653+613 1237+900 1502+1027 <0.01
Goriintiilenme sayist 847542272 2295+3467 5294+5362 3559+4330 194+246 0.474
Begeni sayis1 574201 8+15 17424 2627 3+2 0.015
Yayinda kaldig: giin sayist 1841+1137 1604+979 1704+872 148741075 301+412 0.654
Giinliik goriintiilenme oran1  8.3+26.5 2.143.2 3.1+34 3.3+3.3 1.3+0.9 0.218
Yorum sayis1 13+39 2+4 6+9 242 242 0.042

DISCERN (Quality Criteria for Consumer Health Information)

siniflandirmasi ¢ok zayiftan miikemmele gittikce video
strelerinin artti1 gézlemlendi. DISCERN siniflandirma-
s1 ve video stiresi (p<0.01) ile video begenisi (p=0.015)
arasinda anlamh fark oldugu gériildii (Tablo 5).

I
TARTISMA VE SONUG
Giintimiizde hastalar, hastaliklari ile ilgili daha fazla

bilgi edinmek i¢in video igerikli, gesitli internet plat-
formlarina siklikla bagvurmaktadirlar. Bu platformlar-
dan en yaygin kullanilanlardan birisi de YouTubedur.
YouTube, bireylere yonelik bilgi videolar: igeren agik
erisimli video paylagim sitesi olup diger platformlardan
bilgi yayma, davranis ve tutum degistirmede daha et-
kili oldugu gosterilmistir (11). Bu nedenle YouTubeda
saglik veya hastalikla ilgili videolarin giivenilirliginin

ve kalitesinin degerlendirilmesi 6nemlidir. YouTube'un
okiiler hastaliklar ve tedavi yontemleri hakkinda bilgi
kaynag1 olarak uygunlugunu degerlendiren ¢ok sayi-
da ¢alisma mevcuttur (12-13). Caligmamizda kornea
nakli hakkindaki YouTube videolarinin ne denli gii-
venilir oldugunu gostermeyi amagladik. Kornea nakli
uzun siireli uzman takibi gerektiren bir miidahaledir.
Islemin yapilmasi, greft reddi ve geri déniisii olmayan
greft kaybr gibi riskleri beraberinde getirir. Bu tiir has-
talar bilgilendirilmis onam saglamak i¢in prosediiriin
risklerini ve faydalarini dikkatlice diigtinmelidir (14).
Simirli konsiiltasyon siiresinde doktordan yeterince
bilgi alamadigini diisiinen hastalar bilgi kaynag: ola-
rak YouTube'u kullanabilmektedirler. Bir doktorla yiiz
ylize gortismeye kiyasla YouTube'un en biiyiik avantaji
her an ulagilabilir olmasidir. Bu nedenle bilgi kaynag:
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olarak sikca tercih edilmektedir. Literatiirdeki bircok
caligmada hastaliklar ve tedavileri i¢in YouTube vide-
olarinin kalite ve giivenilirligini belirlemek i¢in ¢esitli
skorlama sistemleri kullanilmigtir (15-16). Literatiirde
yaygin olarak kullanilan skorlama sistemleri baslica
DISCERN, JAMA ve Global Quality skorlama sistem-
leridir. Bu ¢aligmada da Kornea nakli ile ilgili bilgi
kaynag1 olarak kullanilabilen YouTube videolarini bu
skorlama sistemleri ile degerlendirdik. Degerlendiri-
len videolarin genel olarak medyan DISCERN, JAMA,
GQ skorlari sirasiyla 33.5 (zayif kalite), 2 (zayif kali-
te), 2 (zayif kalite) idi. Daha 6nceki ¢aligmalar da ele
alindiginda, goz hastaliklari ile ilgili videolarin distik
kalitede oldugu tespit edilmistir. Videolar analiz edil-
diginde videolarin %12.3 ile en diisiik oran olarak ala-
ninda uzman hekimler tarafindan yiiklendigi goriildii.
Videolarin %43.2%sinin kaynag ise televizyon prog-
ramlartydi. Televizyon programi kaynakli videolarin
stiresinin anlamli olarak daha uzun oldugu gorildi.
Siiresi uzun olan videolarin ise ok yiiksek anlamlilikla
DISCERN ve GQ skorlarinin yiiksek oldugu goriildi.
Stire artik¢a konunun agiklanabilirligi ve icerik kalitesi
artmaktadir. Ancak siire arttik¢a hastanin ilgisini kay-
bedebilecegi ve izlenme oraninin diisebilecegi de goz
ontinde bulundurulmalidir. Kaynaklara gore skorlar
degerlendirildiginde aralarinda anlaml bir fark olma-
dig1 goriildii. Kornea nakli hakkinda ne kadar az bilgi
oldugu, tedavi siirecinin ve kornea bagiscist olmanin
6nemi goz oniine alindiginda ozellikle akademik ku-
rumlar, alaninda uzman hekimler tarafindan kalite
standard1 yiiksek videolarin paylasimasi 6nemlidir.
Bilgi kaynag: olarak sik¢a basvurulan bir platformda
videolarin biiyiik ¢ogunlugunun Kkalite skorlarinin
distik olmast hastalarin yanlig-eksik bilgi edinmesine
sebebiyet verebilir. Makul siirelerde yiiksek kaliteli bil-
giler verilmesi gerekmektedir.

YouTubedaki mevcut videolar i¢in toplam izlen-
me sayisl, videonun popiilerligini gosteren en 6nemli
parametrelerden biridir (15). Dahas: giinliik izlenme
orani, videolarin giincelligini ve degerini daha iyi gos-
teren onemli bir gostergedir. Bununla birlikte, gtinlitk
goriintilleme orani herhangi bir kullanici veya ticari
sirket tarafindan degistirilebilir. Bu nedenle, giinliik
izlenme oranlari ile begenme veya begenmeme sayi-
lar1 bu etkiler géz 6niinde bulundurularak dikkatlice
degerlendirilmelidir (16).
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Calismamiz gozlemsel bir ¢aligma olmasina rag-
men bazi kisithliklart mevcuttur. Video kalite deger-
lendirilmesinde kullanilan skorlama ydntemlerinin
gozlemciye bagimli ve subjektif olmasi kisithiliklar-
dan birisidir. Ancak degerlendiriciler arast anlagma-
y1 degerlendiren, kappa katsayisinin yiiksek olmasi
degerlendiriciler aras1 uyumun ¢ok yiiksek oldugunu
gostermektedir. Ikinci kisithlik ise yalnizca Tiirkge vi-
deolarin déhil edilmis olmasidir. Bu alanda videolarin
degerlendirilmesi i¢in gelistirilecek daha objektif yon-
temlere ihtiyag vardir.

Sonug olarak YouTube saglik alaninda sikga bilgi
kaynag1 olarak kullanilan bir platformdur ve kornea
nakli ile ilgili 6nemli dl¢ctide igerik mevcuttur. Ancak
bu igeriklerin yiiksek oranda ¢ok zayif ve zayif kalitede
oldugu tespit edilmistir. Cogu hastanin tek bilgi kay-
nag olarak YouTube'u baz alabildigi unutulmamali bu
nedenle iceriklerin yiiksek kalitede, giincel ve dogru
olmasi gerektigi gz o6ntine alinmalidir. Alaninda uz-
man hekimler tarafindan optimum siireli ve yiiksek
kalitede igeriklerin {iretilmesi hastalarin ilgili hastalik,
tani-tedavi segenekleri vb. ile ilgili dogru bilgi almasi
icin 6nemlidir.
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Farkli tamir materyalleriyle tedavisi yapilan
eksternal servikal kék rezorpsiyonuna
sahip dislerin kirilma dayanimlarinin
degerlendirilmesi: Bir in vitro calisma

Evaluation of fracture strength of teeth with external
cervical root resorption treated with different repair
materials: An in vitro study

Oz

Amag: Bu in vitro calismanin amac; farkli tamir materyalleri (MTA Angelus, RetroMTA, Biodentin) ile te-
davi edilen eksternal servikal kok rezorpsiyonuna sahip dislerin kirilma dayanimini degerlendirmektir.
Yoéntemler: Bu calismada tek koklu 75 adet Ust ¢ene santral insan disi kullanildi. 15 érnek, hicbir islem
yapllmadan pozitif kontrol grubu olarak ayrildi. Kalan 60 ¢rnekte simule eksternal servikal rezorpsiyon de-
fektleri olusturuldu. Bu dislerin bukkal yUzeyinin servikal G¢lustinde, mine sement sinirinin hemen altinda
2 mm derinliginde, 2 mm uzunluk ve 4 mm genisliginde rezorpsiyon kaviteleri su sogutmasi altinda el-
mas frez kullanilarak hazirlandi. Disler farkli tamir materyalleri ile tedavileri yapilmak Uzere 4 gruba ayrildi
(n=15). Negatif kontrol grubu herhangi bir materyal ile doldurulmadan bos birakildi. Diger 3 grup MTA
Angelus, RetroMTA ve Biodentin ile Uretici firmanin talimatlari dogrultusunda hazirlanarak kaviteye
yerlestirildi. TUm numuneler 14 gtin boyunca 37°C'de ve % 95 badil nemde bir inktbatérde tutulduktan
sonra akril bloklara gémuldd. Dislerin kirilma direnci, universal test cihazi kullanilarak Newton cinsinden
Olculdu. Veriler, tek yonlt anova ve post hoc tukey testiile %5 anlamlilik diizeyinde analiz edildi (p<0.05).
Bulgular: Biodentin, RetroMTA ve MTA Angelus gruplari arasinda istatistiksel olarak anlamli bir fark
bulunamamistir (p=0.05). Kullanilan tamir materyallerinin kirilma dayanimi degerleri negatif kontrol
grubundan anlamli derecede yuksek, pozitif kontrol grubundan anlamli derecede dustk bulunmustur.
Sonug: Yapilan bu calismayla ECR'ye sahip dislerin kirilma dayaniminin azaldidi tespit edildi. Bunun-
la birlikte; servikal defektler MTA, Biodentin ve RetroMTA ile tamir edildiginde dislerin kirllmaya daha
dayanikli hale gelmektedir.

Anahtar Sozciikler: Kok rezorpsiyonu; MTA-Angelus; tamir materyali

Abstract

Aim: The aim of this in vitro study is to evaluate the fracture strength of teeth with external cervical root
resorption treated with different repair materials (MTA Angelus, RetroMTA, Biodentin).

Methods: In this study, 75 single-rooted maxillary central human teeth were used. 15 samples were sepa-
rated as positive control group without any treatment. Simulated external cervical resorption defects
were created in the remaining 60 specimens. In the cervical third of the buccal surface of these teeth,
just below the cementoenamel junction, resorption cavities of 2 mm deep, 2 mm long and 4 mm wide
were prepared using a diamond bur under water cooling. The teeth were separated into 4 groups to be
treated with different repair materials (n=15). The negative control group was left empty without any
material. In the other 3 groups, MTA Angelus, RetroMTA and Biodentin were prepared according to the
manufacturer’s instructions and applied to the cavities. All specimens were kept in an incubator at 37°C
and 95% relative humidity for 14 days and then embedded in acrylic blocks. The fracture resistance of the
teeth was measured in Newtons using a universal tester. Data were analyzed with one-way ANOVA and
post hoc tukey test at 5% significance level.

Results: No statistically significant difference was found between the Biodentin, RetroMTA and MTA An-
gelus groups. The fracture strength values of the repair materials used were significantly higher than the
negative control group and significantly lower than the positive control group.

Conclusion: With this study, it was determined that the fracture strength of teeth with ECR decreased.
However, teeth were found to be more resistant to fracture when these defects were repaired with MTA,
Biodentin, and RetroMTA.

Keywords: Bioceramics; mineral trioxide aggregate; root resorption
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Bayram ve ark.

Eksternal kék rezorpsiyonlarinin tedavisi gy

GIRIS

Kok rezorpsiyonu, odontoklastik etkinin bir sonucu
olarak sement, dentin ve minenin kaybi ile sonugla-
nan enflamatuar bir hastaliktir (1). Kok rezorpsiyonu,
kok yiizeyi tizerindeki lokasyona gore eksternal veya
internal rezorpsiyon olarak siniflandirilabilir. Ekster-
nal kok rezorpsiyonu; yiizey rezorpsiyonu, eksternal
inflamatuar rezorpsiyon, eksternal servikal rezorpsi-
yon, eksternal replasman rezorpsiyonu ve gegcici apikal
rezorpsiyon seklinde de alt siniflara ayrilabilir (2,3).
Eksternal servikal rezorpsiyon (ECR) genellikle disin
servikal bolgesinde, epitelyal atasmanin hemen al-
tinda meydana gelir (2,4,5). Kesin nedeni tam olarak
bilinmemekle birlikte sementin altindaki kok denti-
nini rezorpsiyondan korudugu ve epitelyal atagma-
nin altindaki bu koruyucu sement tabakasinin hasar
gormesinin veya eksikliginin sonucunda kok ytizeyi-
nin osteoklastlara maruz kaldig1 ve ardindan dentinin
rezorbe oldugu kabul edilir (6,7). Kok yiizeyinin ser-
vikal bolgesine zarar verebilecek ve dolayisiyla ECRYyi
baslatabilecek gesitli etiyolojik faktérler oldugu one
strtilmistir. Bunlar arasinda dental travma (4,8), or-
todontik tedavi (4,9), intrakoronal beyazlatma (4,10),
periodontal tedavi (4,11) ve idiyopatik etiyoloji (12,13)
bulunmaktadir. Ortodontik tedavi, dental travma ve
beyazlatma hikayesinin ECR i¢in en yaygin predispo-
zan faktorler oldugu sonucuna varilmistir. ECRden en
¢ok etkilenen disler; maksiller kanin disler, maksiller
kesici disler ve mandibular 1. molar dislerdir (1).

Disin servikalindeki pink spot ya da bantlasma ge-
nellikle ECR i¢in patagonomiktir (8). Renk degisikli-
¢i, rezorptif defekt icindeki fibrovaskiiler graniilasyon
dokusundan kaynaklanir (5). Pink spotlar hasta ve/
veya klinisyen tarafindan kolaylikla tespit edilebilme-
sine ragmen, ECR defektleri 6zellikle disin interprok-
simal, lingual/palatal yonlerine lokalize oldugunda
veya posterior dislerde meydana geldiginde tespit edil-
mesi daha zordur (14) .

Temel tedavi yontemleri, rezorptif dokunun kasik
seklinde ekskavatorle veya diisiik hizda frezlerle ¢i-
karilmasina yoneliktir. Saglam dentin marjinleri elde
edildiginde, dentin duvarlar1 rezorptif doku kalinti-
larini yok etmek i¢in bazi selatlama ajanlari ile mua-
mele edilir. Daha sonra defekt, uygun restoratif mater-
yaller ile restore edilmelidir. Defekt koronal bolgede
ise; amalgam veya kompozit ile restore edilebilirken,

radikiiler bolgede biyolojik olarak daha uygun bir ma-
teryal olmasi ve periodontal reatagmana izin vermesi
nedeniyle genellikle mineral trioksit agregat (MTA)
gibi doku dostu materyallerin kullanimi 6nerilir (15).

MTA; yapilan ¢alismalarda sizdirmazlik kabiliyeti-
ne (16), antibakteriyel 6zellige (17) ve biyouyumluluga
sahip (18), nem varliginda sertlesen kalsiyum silikat
esaslt bir materyaldir (17). Ayni zamanda reparatif
dentin olusumu, sement olusumu ve osteoblast farkli-
lagmasini da destekler (19,20).

MTA Angelus (Angelus, Londrina, Brezilya)
2001de Brezilyada piyasaya siiriilmiis, 2011de de
Food and Drug Administration (FDA) onay1 alarak
Amerika Birlesik Devletleri (ABD)'nde
sunulmugtur. Igerigi; silisyum oksit, potasyum oksit,

kullanima

aliiminyum oksit, sodyum oksit, demir oksit, kalsiyum
oksit, bizmut oksit, magnezyum oksit, ¢éziinmeyen
kristal silika artiklari, potasyum siilfat ve sodyum siil-
fattir. Kisa sertlesme stiresine sahiptir. Hazirlandiktan
15 dk. sonra sertlesir (21). Uygulandig1 bolgeye kalsi-
yum iyonlar: salarak alkali bir ortam yaratir (22).

Yeni gelistirilen bir tamir materyali olan RetroM-
TA (BioMTA, Seul, Kore Cumbhuriyeti) kok rezorpsi-
yonlarinin ve perforasyonlarin tamiri, pulpa kapak-
lama ve retro dolgularda kullanilmak iizere piyasaya
sunulmustur. RetroMTA; kalsiyum karbonat, alii-
minyum oksit, silikon dioksit ve radyoopaklastirici
olarak kalsiyum zirkonya kompleksinden olusan hizli
sertlesen bir kalsiyum silikat simandir. Uretici firma,
geleneksel MTA ile kiyaslandiginda daha kisa bir sert-
lesme stiresi gerektirdigini ve kan kontaminasyonunda
bile renk degisikliginin olmadigini iddia eder. Yitksek
biyouyumluluk, iyi hiicre yasayabilirligi, inflamasyon
olmadan vital pulpa dokusuna komsu sert doku kop-
riisii olusumunu indiikleme gibi ¢esitli olumlu 6zellik-
leri vardir (23,24).

Biodentin (Septodont, Saint Maur des Fosses,
Fransa) 2010 yilinda piyasaya siiriilmiigtiir. Insan den-
tinine benzer mekanik 6zelliklere ve mekanik davra-
nisa sahip oldugu iddia edilen yeni bir biyoseramik
malzemedir ve mitkemmel sizdirmazlik ozelliklere
sahip oldugu bildirilmesine ragmen literatiirde gelis-
kili sonuglar da bildirilmistir (25,26). Rezin icermez ve
esas olarak saf trikalsiyum silikattan olusur. Kimyasal
bilesim, toza kalsiyum karbonat ilavesiyle MTAdan
farklidir (27).
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Dislerde meydana gelen biitiin rezorptif defektler,
madde kaybr sonucunda disin kirilganliginin artma-
sina yol agmaktadir (28). Bununla birlikte; rezorpsi-
yona ugramus disler tizerinde yapilan bir ¢alismada
MTAnin dislerde kirilma direncini artirdigr belirtil-
mistir (29). Biz de sunulan bu ¢alismada farkli tamir
materyalleriyle tedavisi yapilan eksternal servikal kok
rezorpsiyonuna sahip diglerin kirilma dayanimlarini
degerlendirmeyi amagladik. Calismamizin h hipotezi,
farkli tamir materyalleriyle tedavisi yapilan eksternal
servikal kok rezorpsiyonuna sahip dislerin kirilma da-
yanimlari arasinda bir fark olmadigidir.

|
GEREG VE YONTEMLER

Caligmaya Tokat Gaziosmanpaga Universitesi Klinik
Aragtirmalar Etik Kurulu'ndan (Tarih: 15.10.2020, Ka-
rar no: 2020/14) onay alindiktan sonra baglanmustir.

Bu ¢alismada, herhangi bir ¢iiriik lezyonu, sekil veya
biiyiiklitk anomalisi, kaynagmis kok veya 6nceden kok
kanal1 tedavisi olmayan, olgun apeksli, tek koklii 75
adet iist cene santral insan disi kullanildi. Caligmamiz-
da kullanilan digler, Gaziosmanpaga Universitesi Dig
Hekimligi Fakiiltesi Agiz, Dis, Cene Hastaliklar1 ve
Cerrahisi Anabilim Dali Polikliniginde farkli neden-
lerle ¢ekilmis diglerden elde edildi. Caligmaya déhil
edilecek dislerin yas araliginin benzer olmasina dik-
kat edildi. Tiim disler %5,25’lik NaOCl (Werax, {zmir,
Tiirkiye) i¢inde 1 saat bekletildi ve tekrar akan su al-
tinda yikanarak ¢alisma baglangicina kadar distile su
icerisinde muhafaza edildi. Calismanin tiim safhalar
tek bir arastirmaci tarafindan gerceklestirildi.
Calismada standardizasyonu saglamak i¢in ben-
zer dis boyutlarina sahip 6rnekler secildi. 15 ornek,
hicbir islem yapilmadan pozitif kontrol grubu olarak
ayrildi. Kalan 60 6rnek i¢in kok kanallarina herhangi
bir islem yapilmadan sadece simiile eksternal servikal
rezorpsiyon defektleri olusturuldu. Bu diglerin bukkal
yiizeyinin servikal iigliisiinde, mine sement sinirinin
hemen altinda 2 mm derinliginde, 2 mm uzunluk ve
4 mm genisliginde rezorpsiyon kaviteleri su sogut-
mast altinda elmas frez kullanilarak hazirlandi. Disler
farkli tamir materyalleri ile tedavileri yapilmak tizere
4 gruba ayrildi (n=15). Negatif kontrol grubunda ka-
vite herhangi bir materyal ile doldurulmadan bos bi-
rakildi. Biodentin (Septodont, Saint Maur des Fosses,
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Fransa), MTA Angelus (Angelus, Londrina, Brezilya)
ve RetroMTA (BioMTA, Seoul, Korea) grubunda ise
materyaller {iretici firmanin talimatlar1 dogrultusunda
kaviteye yerlestirildi.

Salinle 1slatilmig pamuk peletler, her diste kullanilan
materyal tizerine yerlestirildi. Tiim numuneler 14 giin
boyunca 37°C de ve % 95 bagil nemde bir inkiibatérde
tutuldu. Daha sonra sertlesme periyotlar: tamamlanan
ornekler, olusturulan simiile rezorpsiyon defektlerinin
2 mm altindan kok ucuna kadar olacak sekilde 1x1 cm
olctilerinde akril bloklara gomiildii. Periodontal liga-
menti taklit etmesi i¢in disler gémiilmeden 6nce kok
ylzeyleri ince bir tabaka mum ile kaplandi. Bir univer-
sal test cihazi (AGS-X; Shimadzu Corporation, Tokyo,
Japan) kullanilarak dislerin kirilma direnci, dise verti-
kal pozisyonda, uzun eksene 90° olacak sekilde, diiz bir
ug ile disin vestibiil bolgesinden gelen kuvvetle dl¢iildii.
Degerler Newton cinsinden él¢iildii.

Istatistiksel analiz

Elde edilen verilerin istatistiksel analizleri SPSS 22 (IBM
Corporation Software Group, Armonk, NY, ABD) kulla-
nilarak yapildi. Veriler, tek yonlii anova ve post hoc tukey
testi ile %5 anlamhhk diizeyinde analiz edildi (p<0.05).

I
BULGULAR
Pozitif ve negatif kontrol gruplar arasinda istatistiksel

olarak anlamli farklilik gézlenmistir. Biodentin, Ret-
roMTA ve MTA Angelus arasinda istatistiksel olarak
fark bulunamamuigtir. Kullanilan tamir materyallerinin
kirilma dayanimi degerleri negatif kontrol grubundan
anlaml1 derecede yiiksek, pozitif kontrol grubundan
anlamli derecede diigiik bulunmustur (Tablo 1).

|
TARTISMA VE SONUG

Kok rezorpsiyonu, osteoklastik etkinin bir sonucu ola-

rak goriilen dis sert dokularinin kaybi olarak tanimla-
nir (1). Eksternal servikal rezorpsiyon (ECR), dis sert
doku ytkiminin nispeten nadir ancak agresif bir sekli-
dir. Kok ytizeyinin servikal yoniinden baglar ve den-
tin icinde apikokoronal ve gevresel olarak uzanir (30).
Bu dinamik siire¢ sirasinda, rezorpsiyonun kok kanal
bosluguna ulasabilecegi son ilerleme agamas: disinda,
pulpa tipik olarak saglam kalir (31).
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Tablo 1. Ortalama kirilma direnci (N), std. sapma ve tanimlayici istatistik degerleri

Ortalama Standart Sapma Standart Hata
Biodentin 418,674 84,271 21,759
RetroMTA 429,004 112,439 29,032
MTA Angelus 424,134 125,443 32,389
Negatif Kontrol 405,00¢ 89,756 23,175
Pozitif Kontrol 622,60° 155,306 40,100
Total 459,88 139,907 16,155

p<0.05 istatistiksel olarak anlamli kabul edilmistir. Istatistiksel olarak aralarinda anlaml fark olan gruplar farkl iist simge ile gésterilir.

Ortalama Kirilma Direnci (N), standart sapma degerleri.

Tablo 2. Lezyonlarin siniflandirilmasi ve tedavi segenekleri

Kategori Tedavi edilebilirlik Erisilebilirlik (eksternal) Erisilebilirlik (internal) Secenek

Sinif 1 + + + Eksternal tamir (Flep cerrahisi)
Sinif 2 + - + Internal tamir (Kok kanal tedavisi)
Sinif 3 + - - Palyatif tedavi

Sinif 4 - - - Ekstraksiyon

Eksternal servikal rezorpsiyonunu aragtiran ¢ok
sayida vaka raporu ve klinik ¢aligmaya ragmen, etiyo-
lojisi belirsizligini korumaktadir (30). Temel tedavi se-
cenekleri 2 genis kategoriye ayrilir; cerrahi yaklasgimlar
ve cerrahi olmayan yaklasimlar. Flep cerrahisi ve kanal
tedavisi en sik uygulanan 2 yontem iken, kasitli rep-
lantasyon, periyodik inceleme ve ekstraksiyon da olgu
sunumlarinda tedavi se¢enekleri arasinda yer almistir
(28,32). Bununla birlikte, bugiine kadar ECR tedavisi
i¢in standart bir protokol 6nerilmemistir. Lezyonlar,
tedavi edilebilirlik ve erisilebilirliklerine gore 4 sinifa
ayrilir ve tedavi segenekleri lezyon simiflandirmasina
uygun olarak yapilir (Tablo 2) (30).

Matny ve ark. yaptiklari calismada ECR vakalari-
nin tedavisinden sonra dislerin prognozlarini deger-
lendirmigler ve sinif 1 ve 2 defektlerin prognozlarinin
sinif 3 ve 4’ten daha iyi oldugu sonucuna varmislardir
(33). Biz de sunulan bu ¢alismada st santral diglere
sinif 1 ECR defekt simiilasyonu olusturduktan sonra
kaviteleri MTA, Biodentin ve RetroMTA ile restore et-
tik ve diglerin kirilmaya kars1 dayanimlarini degerlen-
dirmeyi amagladik. Caliyjmamizin bulgularina gore;
kullandigimiz tamir materyalleri ECR defekte sahip
dislerin kirilma dayanimini arttirmistir. Ancak; kulla-
nilan MTA, Biodentin ve RetroMTA tamir materyalle-
ri arasinda fark bulunamamugtir. Bu sebeple; ¢alisma-
mizin h  hipotezi kabul edilmistir.

Caligmamizda pozitif kontrol grubunu higbir islem
yapilmamis dislerden segerek saglikli dis simiilasyonu
elde ettik. Negatif kontrol grubunda ise ECR benzeri
kaviteler hazirlayarak ECR defekti olan ve tedavi edil-
memis dis simiilasyonu elde etmeye ¢alistik. Sonucta
MTA, Biodentin ve RetroMTA ile doldurdugumuz
ECRYye sahip dislerin kirilma dayanimi pozitif kontrol
grubundan anlaml derecede diisiik ¢ikmistir. Bu sa-
yede, ECRYye sahip defektlerin gercekten disleri kiril-
maya yatkin hale getirip getirmedigini karsilastirmis
olduk. MTA, Biodentin ve RetroMTA ile doldurdugu-
muz ECRye sahip dislerin kirilma dayanimi negatif
kontrol grubundan ise anlamli derecede yiiksek bu-
lunmustur. Bu da, biyomateryaller ile doldurulan de-
fektlerin disleri gliclendirmis oldugunu gostermistir.

Literatiirde MTA gibi biyomateryallerin immatiir
dislerde apikal tikag olarak veya internal rezorpsiyon
vakalarinda tamir materyali olarak kullanildiginda
disleri giiglendirdigine dair ¢alismalar yapilmistir. Bu-
nunla birlikte; sunulan bu ¢aliyma ECR defektlerinde
MTA, Biodentin ve RetroMTA biyomateryallerinin
kullanimini degerlendiren ilk caligmadir (34-38). Bu
yiizden ¢alismamizin sonuglarini direk olarak karsilas-
tiracagimiz bir literatiir bulunmamaktadir. Ancak; im-
matiir dislerde MTA ve diger kalsiyum icerikli tamir
materyalleri kullanilarak yapilan kirilma dayanimi
caligmalarinda MTA ve benzeri 6zellikteki materyal-
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lerin acik apeksli diglerin kirilma dayanimini arttirdigy
bildirilmistir. Bu sonuglar bizim ¢aligma sonuglarimi-
z1 da desteklemektedir (37,38). Bogen ve ark’na gore;
MTA ve dentin arasindaki biyolojik etkilesim sonucu
dentin matriksinde meydana gelen degisim, dentinin
organik matriksinin yikimini engelleyebilecektir (38).
Diglerin kirilma dayanimlarinin artmasi bu teori ile
aciklanabilir. Maita ve ark. ise yaptiklar1 ¢aligmada
MTAnm disleri vertikal kuvvetlere karsi daha daya-
nikli hale getirdigini géstermislerdir (36). Benzer ola-
rak Aktemur ve ark. da internal rezorpsiyonlara sahip
disleri kalsiyum igerikli tamir materyalleri kullanarak
doldurduktan sonra kirilma dayanimlarini degerlen-
dirmisler ve dislerin kirllma dayanimlarinimn arttigini
bulmuglardir (34). Bu ¢aligmalara uyumlu olarak, biz
de ¢alismamizda MTA, Biodentin ve RetroMTA ile
doldurdugumuz ECRye sahip dislerin kirilmaya daha
dayanikli hale geldigini tespit ettik. Maita ve Aktemur,
bu durumu dentin ve kalsiyum icerikli materyaller
arasinda olusan hidroksiapatit benzeri yapiya bag-
lamiglardir. Hidroksiapatit yapist dentine kimyasal
olarak baglanarak disleri kirilmaya kars1 direngli hale
getirmis olabilir.

Rezorpsiyon goriilen dislerde restorasyon yapilma-
dig1 durumlarda disler kirilmaya kars: daha direngsiz
hale gelmektedir. lerleyen donemlerde gelistirilecek
materyallerle rezorpsiyon kavitelerinin kuvvetlere kar-
st daha dayanikli olabilmesi saglanabilir.

Caligmamizin bir limitasyonu, deney diizeneginde
diizenli bir ECR defektine sahip santral disleri deger-
lendirmektir. Bununla birlikte, calismanin diger bir
limitasyonu ise test edilen dislere gelen kuvvetin tek
yonli olmasidir. Klinikte bu ECR defektleri daha dii-
zensiz alanlardan olusmaktadir ve dislere gelen farkli
yonde kuvvetler mevcuttur. Bu limitasyonlar dahilin-
de, ECR defektine sahip dislerin MTA, Biodentin ve
RetroMTA ile tedavisi sonrasinda dislerin kirilmaya
kars1 daha direngli hale geldigi sonucuna varilabilir.
Bu tamir materyalleri ile ileri donemde klinik ¢alisma-
lar yapilmasina ihtiya¢ vardir.

Cikar catigmasi ve finansman bildirimi

Yazarlar bildirecek bir ¢ikar ¢atigmalari olmadigini be-
yan eder. Yazarlar bu ¢aligma icin hi¢bir finansal des-
tek almadiklarini da beyan eder.
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Medicine in philately: Pandemics from past to
present

Filateli'de tip: Gecmisten gunimuUze pandemiler

Mehtap Pekesen’,
Abstract Ahmet Dogan Ataman?,
Aim: There have been many pandemics that have left deep traces in human history. Many pandem- Ahmet Ozdinc?

ics have caused crises in societies and negative consequences on health, the economy, social, and
global security. Pandemics are foreseen to exist in the future as they have in the past and present.
Therefore, examining past pandemics can serve to better understand, analyze and manage fu-
ture pandemic processes. From this point of view, this article aims to emphasize past pandemics
through philately medicine, draw attention to possible pandemics in the future, and raise awareness and Ethics, Cerrahpasa Faculty
about the precautions to be taken. of Medicine, Istanbul University-
Methods: This article aims to describe the discovery and development of pandemics around the Cerrahpasa

world through historical stamps, postal history, and other related items. Philately is the study of

stamps, postal history, and other related items. But philately is much more than stamp collecting.

Philately involves the study of the design and educational impact of the material. This article pres-

ents the history of medicine stamps produced worldwide from the past to the present to highlight

the history of the pandemic. The stamp captions are based on a scan of the 6-volume Scott Catalog

of Standard Postage Stamps (2017). The copyright of the stamps used in the article belongs to the

philatelist author

Results: This article presents pandemic stamps produced worldwide between 1962 and 2020. In

the article, a total of 17 philatelic materials (historical stamps) are presented on the subject of de-

scribing the prehistoric life of people, infectious diseases that cause pandemics, transmission routes

of epidemics, prevention, treatment approaches, losses in pandemics and struggles against pan-

demics.

Conclusion: This research provides an overview of the development and history of pandemics

around the world, using philatelic medicine materials produced worldwide during pandemics from

the past to the present.

Keywords: COVID-19; coronavirus; pandemics; philately
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Oz

Amagc: insanlik tarihinde derin izler birakan bircok pandemi kaydedilmistir. Yasanan bircok pandemi

toplumlarda krizlere, saglik, ekonomi, sosyal ve kuresel gtivenlik Gizerinde olumsuz sonuglara neden

olmustur. Pandemiler gecmiste ve bugtn oldugu gibi gelecekte de var olmaya devam edecek su-

recler olarak éngdrtlmektedir. Bu nedenle gecmis pandemilerin incelenmesi, gelecekteki pandemi

sUreclerinin daha iyi anlasiimasina, analiz edilmesine ve yonetilmesine hizmet edebilir. Bu bakis aci-

sindan hareketle bu makale, filateli tibbi zerinden gecmis pandemilere vurgu yapmayi, gelecekte

yasanmas! muhtemel pandemilere dikkat cekmeyi ve alinmasi gereken énlemler konusunda farkin-

dalik yaratmay! amaclamaktadir.

Yéntlemller: Bu makale, dunyadaki pandemilerin kgsfi ye gelisimini tarihi.p.ul\ar, postg tarihi ve dl\'f Received,/Gelis : 02.12.2022
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alt yazilari 6 ciltten olusan Scott Standart Posta Pullari Katalogu (2017) taranarak olusturulmustur. Ahmet Ozding

Bulgular: Bu makalede, dinya ¢apinda 1962-2020 tarihleri arasinda Uretilen pandemi pullari sunul- Istanbul University-Cerrahpasa, Cerrahpasa
maktadir. Makalede insanlarin tarih &ncesi yasamini betimleme, pandemiye neden olan bulasicr has- Faculty of Medicine, Department of Medical
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kayiplar ve pandemilere karsi verilen mucadeleleri konu alan toplamda 17 filatelik materyal (tarihi

pullar) sunulmustur. ORCID
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INTRODUCTION

The concept of the pandemic is defined as the spread of
outbreaks that is epidemics that cannot be controlled
to very large geographies, sometimes to a continent
or even to the whole globe, and causing diseases and
deaths in humans or animals (1). The term pandemic
(pan: all + demos: people from ancient Greek) is de-
fined as the general name for the epidemic diseases
that spread and show their effects over a wide area
such as a continent or even the whole world’s surface
(1). An outbreak of a disease that occurs in excessive-
ly large numbers of people in a particular society or
region is defined as an epidemic. When an epidemic
uncontrollably starts spreading (characteristically via
human-to-human or animal-to-human contact) to
larger areas and crosses countries and even continents,
it is called a pandemic (2).

Pandemics are seen as an important part of histori-
cal changes and developments. Epidemics/pandem-
ics, which are as old as human history, are accepted as
global crises leading to great losses and causing eco-
nomic, political, social, and public effects. Epidemics,
known to have emerged and been recorded during the
Morean War in 430 BC, have affected many civiliza-
tions throughout human history (3).

Although the history of pandemics dates back to
the times when humankind domesticated plants and
animals, they are assessed from multiple perspectives
in terms of their spread processes and results (4). Epi-
demics and pandemics have been accompanied by in-
tertwined economic, political and social processes in
terms of the mutation of the viruses, their transmission
between hosts, and the effects of viruses on living or-
ganisms (5). As hunter-gatherer societies started agri-
culture and settled and domesticated animals, animal
pathogens reached people through milk, meat, saliva,
and excrement. Through the mutations of these patho-
gens on the host they reached, the transmission of
pathogens from human to human has become easier,
and disease-causing pathogens have become conta-
gious. These diseases prepared an environment for epi-
demics and pandemics through wars, new trade routes,
or discoveries (4, 5). The living conditions that paved
the way for pandemics in primitive societies were em-
phasized with philatelic materials (Figure 1,2,3).

Since human beings could not understand the
cause of epidemic diseases in ancient times, they were

UNION des COMORES

Figure 1,2,3. The prehistoric life of people was shown on stamps

desperate against these diseases. For this reason, they
perceived deaths due to epidemics as completely super-
natural forces. They defined the causes of the epidemic
resulting in mass deaths and suffering as magic, gods, or
evil spirits. To prevent these disasters, they tried to take
measures by praying to their gods and giving sacrifices
in temples (6). However, today, the cause of epidemics
is accepted as the reactions of pathogens to events in
nature such as population increase, earthquakes, floods,
storms, famine, agricultural practices, climate anoma-
lies and environmental pollution, and human activities
that usually disturb the ecosystem (7).

Although facing epidemic diseases experienced
great losses during the historical process, the epi-
demic could not be permanent or destroy the entire
human race. Microorganisms causing epidemics were
sometimes prevented by scientific studies and some-
times these organisms have become safe by themselves
through natural ways. The microorganism causing
epidemic disease can be a virus and sometimes a bac-
terium. Since these microorganisms tend to use the
living beings they infect as hosts, they mutate in a way
that does not kill the host in the long term. As a result,
the death rate in epidemics decreases over time (2).

The pandemics, horsemen of death, have collapsed
empires, defeated armies, changed our lifestyles, and
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Global outbreaks of infectious diseases have been tormenting humanity from the ancient times to the modern era
Here we present some of history's deadliest pandemics, from the Antonine Plague to COVID-19.
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Figure 4. History of pandemics from Sierra Leone on two sheets in 2020

have continued to change. When we examine the pan-
demic process experienced in different periods since the
14 century, it is possible to mention different sources of
epidemic diseases. The medical philatelic material de-
signed as two pages to emphasize the microorganisms
and different sources that caused epidemics in the his-
torical process is given below (Figure 4).

It is believed that examining past pandemics can
help us better understand, interpret and consciously
manage the current pandemic process. This article
focuses on describing the discovery and development
of pandemics around the world through historical
stamps, postal history, and other related items. Phi-
lately is the study of stamps, postal history, and other
related items. But philately is much more than stamp
collecting. Philately involves the study of the design
and educational impact of the material. Throughout
history, pandemics around the world have caused such
devastating consequences that many philatelic materi-
als have been issued from different countries to draw
public attention to the importance and seriousness of
epidemics. The collection and study of philatelic ma-
terials related to medicine, such as historical stamps,

103  Anadolu Klinigi Tip Bilimleri Dergisi, Ocak 2023; Cilt 28, Sayi 1

First Day Covers (FDCs), registrations, and cancella-
tions, are frequently included in medical philately (8).
The article on past pandemics can help us to under-
stand, analyze and manage future pandemics much
better. From this perspective, this article aims to em-
phasize past pandemics through philately, draw atten-
tion to possible future pandemics and raise awareness
about the measures to be taken. Therefore, the article
aimed to present the history of the pandemics through
philately. In this article, the main sources of epidem-
ics in history and the losses they caused are examined
respectively.

|
MATERIALS AND METHODS

This article includes 8 epidemics and pandemics dat-

ing from the 14th century to the present day. These are
examined under the titles of Plague Pandemics (Plague
of Athens, Antonine Plague, Plague of Justinian, Black
Death/Plague, Third Plague), Syphilis, Malaria, New
World Smallpox Outbreak, Cholera, Influenza (Span-
ish Flu), HIV - AIDS Pandemic, Various Respiratory
Syndromes.



Pekesen et al.

Medicine in philately g

The captions and descriptions of the stamps are
based on the results of a search of the 6-volume Scott
Catalog of Standard Postage Stamps (2017). The copy-
right of the stamps used in the article belongs to the
author, who is a philatelic collector and philatelist.
These stamps belong to a valuable collection that the
author has acquired after many years of meticulous
research. In addition, major databases such as MED-
LINE (PubMed), Web of Science, Science Direct,
ULAKBIM, and other primary literature sources were
searched to provide literature support for epidemics.

|
RESULTS
In the article, 17 medical pandemic history stamps

were presented on the description of the prehistoric
life of people, infectious diseases that cause pandemics,
transmission routes of epidemics, prevention, treat-
ment approaches, losses in pandemics, and struggles
against pandemics. The Philatelic Table of Pandemic
History through Philately is given below (Table 1).

1. Plague Pandemics

One of the oldest reference points in the history of
pandemics is the pandemic plague in the 14" century.
It is described as the worst disaster that Europe has
ever seen. This pandemic became more than a medical

Table 1. Philatelic table of the history of pandemic through philately*

problem due to the political transformations caused
socially and culturally and it became a social phenom-
enon affecting the entire European mainland (9,10). In
the medical philately material about the fight against
the plague epidemic, it is emphasized that people
burned their living spaces to get rid of the epidemic
(Figure 5).

Y

Figure 5. People burn their village because of the outbreak

There have been three major plague pandemics in
the world, recorded in 541, 1347, and 1894, each time
causing high mortality. These are the Plague of Justin-
ian (541-542), Black Death/Plague (1347-1351), and
Third Plague Pandemic (1894), respectively (1). How-
ever, apart from these pandemics, the Plague of Athens,
the Antonine Plague, and the Plague of Cyprian (Rome,
252-256), which went down as epidemics in history,
are among the epidemics with severe effects on human
history. It is mentioned that all plague epidemics have
different spreading ways and geographical sources. It is

No Name of serial Date Country Michel Cat. No
1 Prehistoric People 2013 Burundi 3253

2 Prehistoric People 2010 Comoros 2722-2725
3 Prehistoric People 2013 Central Africa 4279

4 History of pandemics 2020 Sierra Leone -

5 Leaving the Sutu 1979 Transkei 51

6 Black Death 2000 Dominica 2988

7 Bubonic Plague 2000 Nevis 1465

8 Syphilis 2014 Central Africa 5176

9 Protozoology 1985 Kenya 330

10 Malaria 1962 Mozambique 483

11 E.Jenner 2010 G.Britain 2891

12 WHO, E.Jenner 1973 Liberia 882

14 Flu 2007 N.Korea -

15 World AIDS Day 2004 St.Lucia 1221

16 AIDS 2000 Uruguay 2566-2567
17 SARS 2003 China 3447

* This table is based on the Scott Standard Postage Stamps Catalogue (2017), consisting of 6 volumes (WHO: World Health Organization,
AIDS: Acquired immunodeficiency syndrome, SARS: Severe acute respiratory syndrome)
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known that Yersinia pestis bacteria, which is the caus-
ative agent of the disease, is transmitted to humans by
fleas or spread from other infected people (1,9,10).

Plague of Athens (Typhoid Fever) (430 BC)
The plague of Athens (430 - 425 BC) is perhaps the
first registered epidemic in history. Although the cause
of the plague of Athens was not determined (anthrax,
bubonic/pneumonic plague, smallpox, and typhus are
candidates), it is the first disease to be investigated
and identified using clinical and epidemiological ap-
proaches (4). The following figure highlights the mode
of transmission of the plague of Athens. (Figure 6)
The plague of Athens, which started in Ethiopia,
spread to Egypt, Libya, and Iran and from there to the
Greek world. The plague of Athens occurred in the sec-
ond year of the Peloponnesian War (430 BC) between
the Athens City State and the Spartans in Ancient
Greece. It is known that a quarter of the civilian popu-
lation and many doctors died during the epidemic that
lasted for about four years. It is known as an epidemic
in which mass deaths occurred not only in humans but
also in animals that were contacted with the countless
unburied corpses (6). The change in the course of the
Peloponnesian War with the plague of Athens led to
serious consequences such as the decrease in the belief
in laws and religions in the people of Athens. There-
fore, with stricter laws, democracy was weakened, and
then the seeds that would destroy democracy were
planted. This epidemic, in which about 100 thousand
people died and which had serious effects on the whole
world, deeply affected people (11).

Antonine plague (165-180)

Although it is believed that the Antonine plague was
caused by smallpox or measles, its real cause remains
unclear. It is estimated that the epidemic was brought
to the Roman Empire by the soldier returning from
the Eastern expeditions. Antonine plague is also
known as the “Plague of Galen” It is estimated that the
number of people who died from the Antonine plague
in the Italian peninsula was around 5 million. While
the Antonine plague caused the Roman Empire to lose
its power significantly, it is thought to shape world his-
tory seriously. It is seen that information about the
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Figure 6. The plague is transmitted by mice

epidemic was given by Galen (129-216), one of the
world-renowned physicians, in his work “Methodius
Medendi” and in the writings of the famous Roman
Emperor Marcus Aurelius (11).

Plague of Justinian (541-542)

The plague of Justinian started in 541 in Egypt. Since
the pandemic caused the Byzantine Empire to weaken
in many aspects such as economic, religious, military,
and social fields, it was named the “Plague of Justinian”
after the Emperor (1). Emperor Justinian (482-565), ex-
panded the empire to its greatest dimension from the
Middle East to Western Europe. However, with this
epidemic, the decline of the Byzantine Empire began.
The process of unification between the Byzantium and
Western Roman Empire, which conquered the whole
of Italy and the Western Mediterranean before the
epidemic, resulted in the invasion of Northern Italy in
568 by Lombards with the Plague of Justinian. It is also
known that Emperor Justinian also got this disease, but
Empress Theodora personally took care of him and he
recovered within a few months. The plague pandemic
was estimated to have wiped out 10% of the world’s pop-
ulation (25-100 million people). It was recorded that 50-
60% of the population of North Africa, Europe, Central,
and South Asia was lost and 10,000 people died per day
at the peak point in Constantinople (2, 11).

Black death/plague (1347-1351)

Although this pandemic was called “The Great Death”
in the 14" century, it is referred to as the “Black Death”
since it causes black swellings (abscess and LAP) in
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humans. The change in the world climate in the 1330s
destroyed the lives of rodents in the steppes and hot
and dry winds drove bacteria and animals from the
deserts to the settlements of the Mongols'. The Black
Death followed the trade routes from the territories,
that are today Mongolia and China, across Asia and
to Europe (between 1347 and 1348) (4). With the
trade route, the disease spread to other continents and
spread from Egypt to Palestine and from there to the
whole world. Europe where the pandemic was seen se-
verely was affected after 1348 as though it had lived
through several nuclear wars (1). In Europe, all dis-
eases were considered the wrath of God at that time
and it was thought that God punished people with
the black plague because of their great sins. It is even
known that in medieval society, “Flagellants” whipped
and physically punished patients with plague, whom
they regarded as sinners (11)

The pandemic resulted in the deaths of approxi-
mately 75 million people, including the Middle East,
India, and China. In the 2™ plague pandemic that
caused a worldwide pandemic, approximately a third
of the European population passed away. It is stated
that doctors treating plague wore protective clothing
consisting of a polished fabric coat, a beak-shaped
mouthpiece usually filled with grass, straw, and spices,
and a mask with a glass eye section to protect them-
selves from the disease. Doctors at that period con-
ducted works on blood draw, and frog or leech therapy
in the treatment of plague. In the famous painting by
Pieter Bruegel named “Triumph of Death” depicting
the “Black Death”; the theme that “none one can escape
from their fate and everyone will lose against death”
is presented. After the death of many people after the
black death pandemic, it became difficult to find cheap
labor and thus the wages and welfare of the working
class increased. The lack of cheap labor experienced
during that period led to the need for technological
innovation and an increase in studies on this subject.
The black death plague pandemic changed life in me-
dieval society in every aspect and completely changed
feudalism (2, 11). (Figure 7).

Third Plague (the 1800s)
It is estimated that the Third Plague Pandemic started
in China in 1855 and spread to several continents. The

Figure 7. The plague is transmitted to people by fleas and rats Physi-
cians carry a beak-shaped mask to prevent contamination

number of people lost in India alone during the pan-
demic (1898 to 1918) in ten years was 12.5 million. The
plague epidemics, which caused great losses and dev-
astating effects on human societies, could be slowed
down with preventive medicine measures and the use
of antibiotics after the 1950s (12).

2. Syphilis

The syphilis disease, which dates back to prehistoric
times according to archaeological findings, began
to appear in texts at the end of the 15" century and
caused serious epidemics until the mid-19" century
(4). The causative organism of syphilis (Spirochaeta
Pallida-Treponema Pallidum), was discovered by Fritz
Schaudinn in 1905 (Figure 8).

Syphilis spirochete is a disease that does not survive
outside the human body and is transmitted from per-
son to person by sexual contact and kissing. Therefore,
although Syphilis is a disease, it also includes social
discrimination terminologically (13). It was recorded
that countries named this disease with the name of
another country to avoid this cultural embarrass-
ment. This disease was named “Neapolitan disease”
by the French, “French disease” by the British and the
Germans, “Polish disease” by Russians, “German dis-
ease” by Polish people, “Spanish-Castilian disease” by
Dutches, Netherlanders, Portuguese, “Chinese ulcer”
by the Japanese and “Ferengi (Syphilis)”, meaning that
it belongs to the Europeans, by Ottomans (13).

Three hypotheses have been developed to explain
the origin and spread of syphilis to the world. All three
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Figure 8. A spirochaete bacterium treponema pallidum causes the

diseases syphilis

hypotheses are associated with the geographical dis-
coveries of Christopher Columbus. According to the
first hypothesis, Syphilis disease, which emerged in
America, was carried to Europe by Columbus’s team in
1493. With this start, the syphilis epidemic occurred in
Europe in 1500, among a population that was not pre-
viously exposed to this disease and was not immune.
The proponents of the second hypothesis claimed that
venereal syphilis existed in Europe before Columbus’s
journey but it could not be distinguished from “leprosy”.
The third hypothesis is based on the assumption that
the syphilis agent evolved with a human population that
was present in both the Old and New World at the time
of Columbuss discovery. Syphilis disease is mentioned
in tablets, papyri, and inscriptions, and traces of syphilis
are found in Europe, America, Anatolia, Mesopotamia,
and Egypt. Therefore, it can be said that the third thesis
about the syphilis hypothesis is stronger (13). Syphilis
has affected the politics, war, literature, and sexual life of
the civilized world for five centuries (12).

3. Malaria

Malaria, seen very commonly all over the world, espe-
cially in tropical countries, is a parasitic disease that has
been known since ancient times and threatens public
health in every period (14). Malaria played a role in
the fall of civilizations such as Mesopotamia, the Hit-
tites, and the Greeks. The traces of malaria, known to
be the earliest in human history are found on the Eb-
ers papyrus (1500 BC) and clay tablets in the library
of Ashurbanipal (600 BC). It was also recorded that
the typical characteristics of the disease (large spleen,
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Figure 9,10. Anopheles mosquito carrying malaria

periodic fevers, headache, chills-shaking due to fever)
are mentioned in the classical Chinese medicine text
and the records in Nei Jing (Figure 9). Malaria defined
as repeated fever and splenomegaly was reported in
the 5" century BC by Hippocrates as “those who drink
marsh, stagnant and polluted waters will have a swol-
len abdomen, their spleen will grow and they will have
fever attacks”(12).

The malaria parasite generally avoids sudden
deaths and becomes discriminative due to its nature.
Plasmodium swims and multiplies in the human body
(12) (Figure 10).

Malaria, known to be transmitted to humans by
Anopheles mosquitoes, is composed of four Plasmodium
species; p.falciparum, p.vivax, p.ovale, and p.malariae.
Plasmodium ovale only causes disease in West Africa and
Pacific natives while it is not a risk to other parts of the
world since other races are naturally immune to this spe-
cies. The species forming the most malaria in the world
and Turkey is Plasmodium vivax (14).

Alexander the Great died from malaria in 323 BC
when he was 33 years old. It is estimated that people more
than those who died due to wars, famines, and other epi-
demic diseases died due to malaria in the history of hu-
manity, in this context, half of all deaths on earth were
caused by malaria until the Second World War. Malaria
was one of the reasons for the Papacy to move to Avi-
gnon. Unfortunately, the malaria epidemic continues and
one in three children in Africa dies from malaria (12).

4. New World Smallpox Outbreak (1520-1902)
Smallpox outbreaks started in Mexico in 1520 and
continued periodically until 1902, the Boston, Mas-
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sachusetts epidemic (11). Smallpox is an infectious
disease with the widest spread and the most deaths in
history. Smallpox disease is believed to cause the loss
of 300-500 million people with a series of small epi-
demics from the 16™ century to the 19" century (1, 2).

It was recorded that when the Europeans came
from the Old World to the New World (15" century),
they brought a series of new diseases with them. The
local people who were not immune to these diseases
were infected with epidemics transmitted by Europe-
ans and the population of the region decreased from
60 million to 5-6 million. As a result of the epidemic,
the Europeans colonized the newly vacated areas, and
historical processes that would cause the change in the
global economy occurred. The invaders had to bring
millions of black slaves to replace the deceased Indians
to sustain the economy of the hemisphere. In addition,
as a result of the deaths due to the epidemic, the forest
areas have increased and CO2 levels decreased signifi-
cantly with enormous growth in plants and trees. This
situation caused temperature drops in large parts of
the world and caused the initiation of the period called
the “Little Ice Age” (4,9, 11).

The disease which seriously shaped the histori-
cal process of the American continent and the whole
world caused serious losses all over the world until
Edward Jenner (1749- 1823) developed its vaccine in
1796. The smallpox vaccine, having the title of the first
vaccine in history, is the only disease in the world that
has been eradicated approximately two centuries after
its discovery by today’s evidence (1, 11) (Figure 11,12).

5. Cholera (1817-1975)

The first known cholera pandemic emerged in 1817 and
became the most deadly disease of the 19" century. In
terms of a historical perspective, it is seen that seven
major cholera pandemics (1817 — 1975) affected the
whole world and all of them originated in Asia and In-
dia. It spread to the whole region with the overflow of
the Ganges River and the spread of waste water due to
the monsoons. After the cholera epidemic, it was spread
all over the world with the expeditions of British mili-
tary units that came to Calcutta and British commer-
cial activities. Cholera, which is one of the waterborne
diseases, is an infection caused by the bacteria called
Vibrio Cholerae and is seen with acute and severe diar-
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Figure 11,12. E.Jenner on stamps

rhea, causing the body to lose a large amount of water
in a short time. Therefore, it can lead to mass infections
when hygiene conditions are poor and pollution in-
creases in city waters (10). A British doctor, John Snow,
followed cases of cholera and identified contaminated
water as the way of transmission of the disease while
working in a poor area in London (1, 12)

The Cholera epidemics, causing periodic pandem-
ics with their spread in large masses, have caused the
death of millions of people (11). The fear and horror
caused by cholera epidemics have led to the establish-
ment of the public health system in many countries
and the development of oral fluid treatment and the
nursing profession (12) (Figure 13).
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In cholera, which can still cause epidemics from
time to time today, a total of 2.260.389 cases were seen
between 2004 and 2014 and 45.543 people passed
away (1).

6. Influenza

It is stated that epidemic diseases similar to influen-
za have been recorded in many countries during the
past 400 years. In 412 BC, Hippocrates described an
epidemic that is believed to be influenza by modern
physicians. The epidemics in the periods as early as
the 16" century in England and the 18" century in the
USA are defined as “influenza” although their caus-
ative agents are not precisely known. Many influenza
pandemics have occurred since that date. A severe
epidemic occurred in 1580, possibly the first global
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spread of influenza. The epidemic started in Asia and
spread to Africa, Europe, and the USA. It was recorded
that almost all of Europe was affected within six weeks
and only one in every 20 people recovered from the
disease (15).

Despite many medical advances, influenza viruses
remain a danger to humans. This epidemiological suc-
cess of viruses is attributed to the constant mutation
they undergo and their continuing evolution (11). En-
veloped single-stranded RNA, the infection agent of
influenza, is composed of influenza A, B, and C types
in the family Orthomyxoviridae. Influenza A and B
can cause epidemics every year and while type A can
also cause pandemics, type C only causes mild diseas-
es. Russian Flu (1889-1890), one of the most important
subtypes of the influenza pandemic, caused the deaths
of approximately 1 million people in Uzbekistan and
some parts of North America (1).

Spanish Flu (Influenza Flu) (1918-1920)

In the 20" century, influenza pandemics occurred
within the last few decades and the most severe of
which was the “Spanish Flu” in 1918 - 1919 (Figure
14). A new influenza virus subtype (HIN1 virus)
emerged and spread throughout the whole world in
various waves for two years. This pandemic, known as
the greatest influenza pandemic in history, started in
1918 during World War I and became a pandemic due
to the constant movement of military camps (16).
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Figure 14. Proof of flu from 1977

The flu, which started in Europe and spread to
Spain, France, England, and Italy, spread all over the
world in a short time and lasted until the early 1920s.
With the negative effects of the ongoing war such as
poor housing conditions, insufficient sanitation ser-
vices, and disruption of health services, the damage
caused by the pandemic has reached a very serious
level (9, 16). The pandemic was concealed and cen-
sored in many countries with the concern that it would
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decrease the motivation for war. As a result, since there
was no public awareness, the pandemic spread to very
large masses in all three large waves and caused the
deaths of 500 million people (11).

The reason why the disease was named “Spanish flu”
is that Spain remained neutral during World War I and
the news about the rapid spread of the pandemic was
mentioned a lot in the Spanish media while they were
widely censored in other countries. The first news at the
national level in the world press appeared in the Spanish
ABC newspaper on May 22, 1918. Although the region
of the first patients in the pandemic is a speculative is-
sue, the USA is generally accepted as the place where
the 1918 influenza occurred as pointed out by the docu-
ments. Although the first documented cases were seen
in military bases in the USA (Kansas) as of March 11,
1918, it is also possible that the virus has been trans-
ported to the USA by migrant workers. Therefore, it is
not possible to say precisely where and when the virus
responsible for the 1918 pandemic occurred (17).

The most important effect of the Spanish flu has
been observed in the health systems and services of
the countries. Healthcare services in many countries
were reorganized and public health strategies were
regulated (10). During that period, concepts like pub-
lic health, health education, isolation, hygiene, and
preventive medicine came to the fore and serious de-
velopments were established (11). The sense of provid-
ing free healthcare services to everyone in need also
became valid in this period (10).

The Spanish Flu pandemic encouraged scientists to
study influenza in the years after it had seriously dam-
aged the world. An early influenza vaccine was devel-
oped in the 1930s and an anti-viral drug was devel-
oped in the 1960s. Although modern technologies al-
low us to better understand the influenza virus, global
prevention, and control of influenza is still a challenge
today. 100 years later, the possible epidemics seem in-
evitable due to the complex host range and frequent
influenza virus mutations (18). In addition, when it
was realized that the disease, which was thought to be
transmitted from animals to humans, was transmitted
by air, the importance of using masks (white cotton
masks) for protection was understood (1).

After the pandemic, a great loss of workforce oc-
curred and the need for women to take an active role
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in business life increased. With the regulations made
in parallel to this requirement, important steps regard-
ing women’s rights have been taken. As can be seen,
with the Spanish flu pandemic seen 100 years ago, very
serious changes have been made in our world that will
direct history (11).

7. HIV — AIDS Pandemic (1981-Present)

AIDS is an infectious disease with the causative agent
of the human immunodeficiency virus (HIV) causing
Acquired Immune Deficiency Syndrome (AIDS) with
the collapse of the immune system in humans. A virus
genetically very similar to the HIV (Simian Immuno-
deficiency Virus [SIV]) was detected in chimpanzees
and gorillas living in Africa near the equator. Although
the contamination occurs through the direct transfer
of body fluids (blood, semen, sexual secretions, breast
milk, placenta, etc.), the main way of its transmission
worldwide is stated as sexual intercourse.

The first transmission of AIDS to humans is thought
to occur in the late 19" or early 20" century during
the hunting and consumption of monkeys in Camer-
oon, Africa. When the historical process of HIV/AIDS
(1981-Present) is examined, it was defined as Gay-Re-
lated Immune Deficiency (GRID) since it was first seen
isolated in homosexual men. Later, it was understood
that the disease was not specific to homosexual men
when it was also seen in intravenous drug addicts and
sex workers, and the disease was defined for the first
time with the AIDS term in 1982 by the Centers for Dis-
ease Control and Prevention (CDC) (11,12).

AIDS, which is a zoonotic infection, caused the
loss of approximately 35-40 million people since 1981
when it was accepted as a pandemic. According to the
data of WHO, it was reported that 37.9 million people
lived with HIV including 1.7 million new cases as of
2018 and 770 thousand people died due to HIV in the
same year. Because of the retroviral agents produced as
aresult of increasing awareness and scientific develop-
ments, decreases in the mortality rate of the disease
have been recorded in recent years (11) AIDS stamps
produced around the world to highlight the history of
AIDS and its harmful consequences are presented be-
low (Figure 15,16).

However, AIDS continues to be one of the infec-
tious diseases deserving attention since it is one of the

top five causes of death in the whole world. Although
Turkey is among the countries with low prevalence, it
is stated that there is an increase in the number of in-
fected people (12).

Figure 15,16. Prevention from AIDS on stamps (AIDS; Acquired

immunodeficiency syndrome)

8. Various Respiratory Syndromes (The Family
Coronaviridae)

Human coronaviruses were first described in the
1960s. There are six human coronaviruses known so
far. Four of these coronaviruses are more common
in the community and less pathogenic. They usu-
ally cause mild respiratory symptoms similar to the
common cold®. The other two coronaviruses are also
called Severe Acute Respiratory Syndrome corona-
virus (SARS-CoV) and the Middle East Respiratory
Syndrome coronavirus (MERS-CoV). These viruses
can cause serious respiratory diseases. The new coro-
navirus (COVID-19) pandemic, which still keeps up-
to-date, was identified as a virus-causing pneumonia
epidemic in humans in the Wuhan province of China
in December 2019 (7). The disease, which was first
expressed as 2019-nCoV, was named COVID-19
(SARS-CoV-2) inspired by “Corona” which means
crown in Latin. It was reported that COVID-19 was
caused by (SARS-CoV-2), 2002 (SARS-CoV) and
2012 (MERS) coronaviruses (10). After the emer-
gence of the COVID-19 pandemic in China, it affect-
ed the whole world in a short time like three months.
The COVID-19 pandemic was declared a pandemic
by the World Health Organization (WHO) on March
11, 2020 (10). Now according to WHO, there have
been 528.816.317 confirmed cases of COVID-19,
including 6.294.969 deaths, reported. As of 31 May
2022, a total of 11.947.644.522 vaccine doses have
been administered (19). Below is medical philatelic
material highlighting the People’s Republic of China’s
fight against SARS and the campaign launched in
2003 (Figure 17).
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DISCUSSION AND CONCLUSIONS

This research provides an overview of the development

and history of pandemics around the world through
philatelic materials (historical stamps) produced
worldwide during pandemics from the past to the
present. When the history of humanity is examined,
we see that microorganisms and people came into
contact with each other more during the transition to
settled life after the agricultural revolution. Over time,
human communities that have settled down have met
with epidemics by transmitting many microorganisms
from animals to each other. Pandemics, which were
observed in parallel with the formation of humanity,
have been experienced periodically at different time
intervals in the history of the world, shaping humanity
and the whole world in many ways. Pandemics, which
are the horsemen of death, destroying empires and de-
feating armies, have constantly changed and continue
to change our lifestyles (20).

k=i Sl “ER" (

wa- 2008

Figure 17. FDC from China in 2003 The people’s Republic of China
published in 2003 “The Fight Against stamp. Campaign to combat
the epidemic of SARS (FDC; First Day Covers, SARS; Severe Acute
Respiratory Syndrome)

In the early ages, since mankind could not under-
stand the cause of epidemics, they defined the cause of
epidemics, which caused mass deaths and suffering, as
spells or the punishment of evil spirits. Perceiving epi-
demics as supernatural forces, early societies tried to
take precautions and protect themselves from the epi-
demic by praying to their gods in temples and making
sacrifices to prevent these disasters. Today, the cause of
epidemics is accepted as the reactions of microorgan-
isms to major events in nature such as war, population
growth, earthquakes, floods, storms, famine, climate
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anomalies, homelessness, environmental pollution,
and human disruption of the ecological balance (7).
The COVID-19 pandemic we are experiencing has
revealed that countries with strong health systems and
acting with the understanding of equal health services
to all segments of society manage this process with the
least loss (3). In addition, even in our age of modern
medicine and vaccination, it should not be forgotten
that the most important steps in controlling pandem-
ics are taking protective and preventive measures as
well as raising public awareness. The current pandem-
ic reveals the desperation for infection-specific drugs
and vaccines. Moreover, international and national
organizations and entities, including the WHO, have
shown their inadequacy when they are most needed in
a crisis environment. The COVID-19 pandemic seems
to have the potential to trigger social, economic, po-
litical, and cultural transformations and changes, as its
predecessors have observed throughout history.
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1. GENEL BILGILER

Dergilerin, uluslararas: standartlar1 géz 6niine alarak, bir

makalenin hazirlanmasi sirasinda uyulmas: gereken ilkele-

ri belirlemeleri ve degerlendirmeye alacaklari makalelerde
bu kurallara uygunlugu kontrol etmeleri, bilimsel yayincilik
standartlarimizin yiikseltilmesi agisindan 6nem tagimaktadur.

Bilimsel dergilere gonderilecek bir makalenin hazirhig: sira-

sinda uyulmasi gereken, uluslararasi tip dergilerinin de kabul

ettigi ve uyguladigi en 6nemli standartlar su sekildedir:

o Yayimlanmak icin gonderilen ¢alismalarin daha once
baska bir yerde yayimlanmamus veya bagska bir yere ya-
yimlanmak iizere gonderilmemis olmas gerekir.

o Makale daha 6nce yayimlanmigsa ve(ya) alint1 yazi, tablo,
fotograf gibi Ggeler igeriyorsa evvelki yayin hakki sahi-
binden ve(ya) bu 6gelerin telif hakk: sahiplerinden yazili
izin alinmasi ve bunun makalede belirtilmesi gerekir.

o Bilimsel toplantilarda sunulan yazilar, bu sunumun dip-
not olarak belirtilmesi kosuluyla, degerlendirmeye alinir.

o Tirkge yazilarda Tirk Dil Kurumunun giincel ve bilim-
sel sozliiklerinde gegen yazimlar esas alinmalidir. ingiliz-
ce yazilar Amerikan Ingilizcesi ile yazilmalidir.

2. BILIMSEL SORUMLULUK

Gonderilen bilimsel yazida, tiim yazarlarin akademik-bilim-
sel olarak dogrudan katkis1 olmalidir.

Dergi ile iletisim gorevini yapan yazar (yazisma yazari), tim
yazarlar adina yazinin son halinin sorumlulugunu tasir.

3. ETIK SORUMLULUK

“Insan” égesi igeren tiim orijinal aragtirmalarda Helsinki Bil-
dirgesi prensiplerine uygunluk sarttir. Bu tip arastirmalarda
yazarlarin, yazilarinin GEREC VE YONTEMLER béliimiin-
de, aragtirmalari sirasinda bu prensiplere uyduklarini ve ay-
rica kurumlarinin etik kurullarindan ve galigmaya katilmig
insanlardan “bilgilendirilmis onam” (informed consent) al-
diklarini belirtmeleri gerekmektedir.

“Hayvan” dgesi igeren orijinal aragtirmalarda ise yazarlar, ya-
zilarinin GEREC VE YONTEMLER béliimiinde, aragtirmala-
r1 sirasinda Guide for the Care and Use of Laboratory Animals
prensipleri dogrultusunda hayvan haklarini koruduklarini ve
hayvan etik kurullarindan onay aldiklarini belirtmelidirler.
Vaka sunumlarinda sunulan kisi ya da kisilerin kimliginin
agiga ¢ikip ¢ikmadigima bakilmaksizin - “bilgilendirilmis
onam” (informed consent) alinmalidir.

Caligmalart ile ilgili direkt-endirekt bir ticari baglantilart
veya ¢alismalarina maddi destek veren bir destekgileri varsa,
yazarlar bunlari ve bu iligkilerinin dogasini (konstiltan, diger
anlagmalar) Edit6re Sunum sayfasinda belirtmelidirler.
Makalede “etik kurul onay1” alinmast gerekli ise; yazarlar, ya-
zili etik kurul izni / onay1 aldiklarini “Gereg ve Yontemler”
bolimiinde “.......... etik kurulundan ....... tarih ve...... say1
ile etik kurul onay1 alinmigtir” seklinde beyan etmelidir. “S6z-
li etik onay alinmigtir” ifadesi kullanilmamalidur.

4. YAYIN/TELIF HAKKI

Yayimlanmak iizere kabul edilen yazilarin her tiirlii yayin/
telif haklar1 dergimize aittir. Yazilardaki diigtince ve 6neriler
tiimiiyle yazarlarin sorumlulugundadir.

5. YAZI TURLERINE GORE YAZIM KURALLARI

Derginin yayin dili Tiirkge ve Ingilizcedir.

5.1

Her tiir bilimsel yazi i¢in, Word dosyasi halinde ayr1 ayr1
“Editore Sunum Sayfas1” ve “Kapak Sayfas1” hazirlanmali ve
dergiye basvuru esnasinda ayri birer dosya halinde gonderil-
melidir. Dergimiz Internet sitesinden “Editore Sunum Say-
fas” ve “Kapak Sayfasi’na dair 6rnek sablonlar indirilebilir.
Yazim dili Tiirk¢e olan yazilar igin sadece Tiirkge sablonun,
yazim dili Ingilizce olan yazilar icin ise sadece Ingilizce sablo-
nun doldurulup gonderilmesi yeterlidir.

Her makale igin yazarlar “TELIF HAKKI DEVIR FORMU”
nu, bilimsel yazilarin1 dergiye basvuru esnasinda doldurup
imzalayarak, yazilari ile birlikte dergiye gondermelidirler.
Tiirkge ve Ingilizce form Internet sayfamizdan indirilebilir.
Yazim dili Tiirkge olan yazilar i¢in sadece Tiirkge formun, ya-
zim dili Ingilizce olan yazilar icin ise sadece Ingilizce formun
doldurulup gonderilmesi yeterlidir.

Bilimsel yaz1 kabul edildikten sonra baski éncesi kopyanin
her sayfasinin ve Telif Hakki Devir Formunun tiim yazar-
lar tarafindan 1slak imza ile imzalanmasi ve tiim bu evrakin
BETIM Hasekisultan Mah., Topgu Emin Bey Cikmazi, no. 4,
34096 Istanbul adresine posta yoluyla génderilmesi gerek-
mektedir (tel. 0212 632 0369; faks 0212 632 0328). Ilk bagvu-
ruda bunlarin elektronik olarak yiiklenmesi yeterlidir.
Dergilere yayimlanmak {izere génderilecek yazilarin tiirleri-
ne gore yazim kurallar1 agagida tanimlanmuistir.

ORIJINAL ARASTIRMA MAKALESI

Yazilar Microsoft Word® belgesi olarak hazirlanmali ve 1,5
aralikly, 12 punto, iki yana yashi ve Times New Roman karak-
teri kullanilarak yazilmalidir. Sayfa kenarlarinda 2,5 cm bos-
luk birakilmali ve sayfa numaralari sayfanin sag st kdsesine
yerlestirilmelidir.

Kor hakemlik ilkesi geregince, “Editére Sunum Sayfasi” ve
“Kapak Sayfas1” sisteme ayr1 birer dosya halinde yiiklenmeli-
dir. Editore sunum sayfasinda olmasi gereken bilgiler, yazinin
tiirii, daha once bagka bir dergiye gonderilmemis oldugu ve
varsa ¢aliymay1 maddi olarak destekleyen kisi ve kuruluglar
ve bu ozel ve tiizel kisilerin yazarlarla olan iliskileri belirtil-
melidir. Kapak sayfasinda ise Tiirkge ve Ingilizce olarak alt
alta olacak sekilde yazinin uzun baghg ve 40 karakteri geg-
meyen kisa bagligi, yazar bilgileri ve sorumlu yazar bilgileri
ve dnerilen hakem bilgileri yer alir. Internet sitemizdeki or-
nek sablonlarda bu bilgilerin nerede ve nasil verilecegine dair
yonlendirmeler mevcuttur. Yazarlara, izin alinan etik kurul-
lara ve kurumlara ait bilgiler yazinin ana metninde yer alma-
malidir. GEREC VE YONTEMLER béliimiinde bu ibareler
XXXXXXX seklinde yazilmalidir.

Yaziya ait ana metnin ilk sayfasinda ¢aligmanin uzun baghg:
Tiirkge ve Ingilizce olarak yer almal, baglik bityiik harflerle
yazilmali ve sayfanin geri kalan kismi1 bos birakilmalidir. Bag-
likta kisaltma kullanilmamalidir.

Daha sonra énce “OZ” (galigmanin yazim dili Ingilizce ise
ABSTRACT) boliimii yazilmalidir. Bu bélim en fazla 300
kelimeden olusmalidir. Tiirkge ve Ingilizce yazilmahdir. Bu
sayfa da ayr1 bir sayfa olmali ve anahtar sézciiklerden bagka
yaz1 bolimil igermemelidir.

Yazinin ana metni Tiirkge ise énce ilk sayfaya Tiirkge OZ,
ikinci sayfaya Ingilizce ABSTRACT yazilmalidir. Yazinin ana
metni Ingilizce ise dnce ilk sayfaya Ingilizce ABSTRACT,
ikinci sayfaya Tiirk¢e OZ yazilmalidir.

OZ veya ABSTRACT yapilandirilmis olmalidir. Yapilandiril-
mis OZ (ABSTRACT) béliimiinde
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e “Amag (Aim),

o “Gereg ve Yontemler (Materials and Methods),”
o “Bulgular (Results),

o “Tartisma ve Sonug (Discussion and Conclusion)
olmak iizere dért alt baslik yer almalidir. OZ'de paragraflar
iceriden baglamamalidir.

Tiirkge ve Ingilizce 6zetin sonunda yer alacak olan anahtar
sozciiklerin sayisi en az iki, en fazla alt1 olmalidir. Bunlar bir-
birinden noktali virgiil (;) ile ayrilmali ve alfabetik siraya gore
stralanmalidir. Ornegin: Anahtar Sozciikler: insan denekler;
klinik aragtirmalar; kontrolli deney; randomize kontrollii
deney. Ingilizce anahtar sézciikler Medical Subject Headings
(MeSH) dogrultusunda verilmelidir. Anahtar sozciik segimi
i¢in, izleyen baglanti tiklanarak agilan sayfada, ilgili konuya
dair uygun sozciik girilerek anahtar sozciiklere ulagilabilir:
www.nlm.nih.gov/mesh/MBrowser.html.  Tiirk¢e anahtar
sozciikler Tiirkiye Bilim Terimleri (TBT) dogrultusunda ve-
rilmelidir: www.bilimterimleri.com.

OZ ve ABSTRACT béliimlerinden sonra ana metne yeni bir
sayfada GIRIS boliimii ile baglanmalidir. Yazida GIRIS, GE-
REC VE YONTEMLER, BULGULAR, TARTISMA VE SO-
NUG, gerekli ise TESEKKUR ve KAYNAKLAR ana bolim-
leri yer almalidir. Ana boliimlerin baghg: biiytik harflerle ve
kalin olarak yazilmalidir. Ana bagliklar sola yasli olmalidur.
GIRIS béliimiiniin son paragrafi ¢aligmanin amacini agikla-
malidir.

Kaynaklar, ilgili ciimlenin sonunda parantez i¢inde numara-
larla, metin icinde gegtigi siraya gore verilmelidir. Ornegin;
...... (1). veya ...... (1,2). veya ...... (3-5).

Ana metinde paragraflar Word programinda yer alan cetvel
yardimiyla 1 cm igeriden baglamalidir.

Yazida yer alan tiim alt bagliklarin sadece ilk harfi biiyiik ol-
malidir. Yalnizca alt boliimler igindeki alt boliimlerin (alt-alt
boliimlerin) bagliklar italik yazilmalidir.

GEREC VE YONTEMLER béliimii ile BULGULAR bélii-
miinde verilmesi diisiiniilen Tablo ve Gorsel yazilarmmn ilk
harfi biiyiik olmali ve kalin yazilmalidir. Ornegin Tablo 1.,
Gorsel 1. Tablo yazilari ilgili tablonun {izerinde, gérsel yazi-
lar1 ise ilgili gorselin altinda yer almahdir.

Tablo ve sekiller metin icerisinde nerede gegiyor ise o boliim-
de ilgili ctimlenin sonuna parantez iginde Tablo 1. veya Gor-
sel 1. gibi yazilmaly, ancak ilgili tablo ve gorseller bagliklariyla
birlikte kaynaklardan sonra ve her biri bir sayfada olacak se-
kilde ayr1 ayr1 verilmelidir. Gorsel ve tablo tizerinde kisaltma
ve/veya sembol kullanilmis ise tablo/gorsel altinda 8 punto ile
yazilarak agiklanmalidir.

Gorseller (6rnegin fotograflar) metne eklenmemeli, ayr1 bir
dosya olarak (goriintii kalitesi 300 dpi olacak sekilde ve .jpeg,
.bmp, .tif vb. formatta) sisteme yiiklenmelidir. Gorsel alt ya-
zilari, son tablonun oldugu sayfadan hemen sonra, ayr1 bir
sayfada sirasiyla, ilk harfleri biiyiik olacak bicimde (Gorsel 1.
Agiklayic1 metin) yazilmahdir.

Daha 6nce basilmig gorsel, tablo ve grafik kullanilmus ise ya-
z1l1 izin alinmali ve bu izin agiklama olarak gorsel, tablo ve
grafik agiklamasinda parantez iginde belirtilmelidir.
Galigmada veri analizi yapilmis ise GEREC VE YONTEM-
LER béliimiiniin son alt baslig1 olarak “Istatistiksel analiz”
bashig1 tanimlanmali ve bu béliimde hangi amag i¢in hangi
istatistiksel yontemlerin kullanildig: ve ilgili paket program-
lar yazilmalidir.

BULGULAR boliimiinde yontem adlar1 verilmemelidir.

»

o Calismada TESEKKUR béliimii gerekli ise bu boliimde, ¢i-
kar ¢atigmasi, finansal destek, bagis ve diger biitiin editoryal
(Ingilizce/Tiirkge degerlendirme) ve/veya teknik yardim be-
lirtilmelidir.

o KAYNAKLAR boliimii agagida belirtilen kurallara uygun
olarak yazilmalidir.

5.2. DERLEME TURU YAZILAR

Orijinal aragtirma yazilar1 i¢in yukarida tanimlanan yazim kural-
lar1 derleme tiirti yazilar igin de gegerlidir. Sadece agagida tanim-
lanan birkag maddede degisiklikler s6z konusudur:

o Derleme tiirii yazilarda ana baglhiklarda degisiklikler yapilabilir.
«  Derleme tiirii yazilarda OZ en fazla 250 kelimeden olugmahdir.

5.3. VAKA SUNUMU / VAKA SERILERI VE DIGER TURDEN

YAZILAR

Orijinal aragtirma yazilari i¢in yukarida tanimlanan yazim ku-

rallar1 vaka sunumu veya vaka serileri tiiriinde hazirlanan yazilar

i¢in de gecerlidir. Sadece agagida tanimlanan birka¢ maddede de-
gisiklikler s6z konusudur:

o Vaka sunumu tiiriindeki yazilarda ana basliklarda degisiklik-
ler yapilabilir.

« Derleme tiirii yazilarda OZ en fazla 150 kelimeden olugma-
lidur.

o Butiir yazilarda kaynak sayis1 15’i agmamalidir.

Bu {i¢ ana yazi tiirtinden bagka;

« Editoryel Yorum/Tartigma tiiriinde (yayimlanan orijinal
aragtirma makalelerinin, aragtirmanin yazarlari1 diginda ko-
nunun uzmant tarafindan degerlendirilmesi) veya

o Editore Mektup tiiriinde (son bir yil i¢inde dergide yayimla-
nan makaleler ile ilgili okuyucularin degisik goriis, tecriibe
ve sorularini igeren, en fazla 500 kelimeden olusan yazi tiirii)
yazilar da gonderilebilir. Bu yazilarin hazirlanmasinda da ge-
nel yazim kurallar1 gegerlidir. Bu yazi tiirlerinde,

o Bagslik ve 6zet bolimleri yoktur.

«  Kaynak sayis1 bes ile sinirlidir.

o Say1ve tarih verilerek hangi makaleye atif yapildig: belir-
tilmeli ve sonunda yazarin ismi, kurumu ve adresi bulun-
malidir. Mektuba cevap, editor veya makalenin yazar(lar)
1 tarafindan, yine dergide yayimlanarak verilir.

KAYNAK YAZIM KURALLARI

o Dergilerin atif sayilarinin saglikli olarak tespit edilebilmesi,
kaynaklarin diizgiin yazilmasiyla dogrudan iliskilidir. Dergi-
mizde Vancouver kaynak yazim stilinin bir varyant1 kulla-
nilmaktadr.

o Dergiye bagvuru sirasinda kaynaklarin ayrigtirilmasi, atiflar
agisindan biiyiik 6nem tagimaktadir. Bu ayristirmanin saglik-
It bir sekilde yapilabilmesi i¢in kaynaklarin Vancouver kay-
nak yazim stiline gore yazilmas biiyiik 6nem arzetmektedir.
Dergimiz kaynak yazim kurallari, kaynak yazinin tiriine gére
asagida tanimlanmugtir.

Dergi Makaleleri icin Yazim Kurallar

[Her yazar i¢in] yazarin soyadi, yazarin adinin bas harf[ler]i. Ma-
kalenin baghig1 [yalnizca ilk kelimenin ilk harfi biiyiik, geri kalan-
lar 6zel isim degilse kiigiik olarak]. Derginin adi [italik, kisaltilmig
ve her harf 6beginin ilk harfi biiyiik olarak]. Yil;cilt(say1):baglangi¢
sayfa numarasi-bitis sf. no. [miikerrer rakamlar ¢ikarilmis ola-
rak].
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Ornek:

Abaraogu UO, Tabansi-Ochuogu CS. As acupressure decreases
pain, acupuncture may improve some aspects of quality of life
for women with primary dysmenorrhea: a systematic review with
meta-analist. ] Acupunct Meridian Stud. 2015;8(5):220-8.

Kitaplar icin Yazim Kurallari

[Her yazar igin] yazarin soyads, yazarin adinin bas harf{ler]i. Ki-
tabin Ad1 [baglag, soru eki vb. harig, tiim s6zctiklerin ilk harfleri
biiyiik olarak], [varsa] ed. [her edit6r i¢in] editériin soyadi, edi-
tortin adinin bag harf[ler]i, [ya da varsa] ¢ev. ¢evirmenin soyadi,
¢evirmenin adinin bas harf[ler]i, X. ed. [ilk edisyon/baski degilse
X. edisyon/baski oldugu bilgisi]. Yayinevinin kenti: Yayinevinin
ismi; yayimlanma tarihi:géstermek istenirse kaynak gosterilen

sayfa[lar].

Ornek:
Ankaralt H, Cangiir $, Sungur MA. Formiilsiiz Biyoistatistik. Is-
tanbul: BETIM; 2015.

Beauchamp TL, Childress JE Biyomedikal Etik Prensipleri, cev.
Temel MK, 7. ed. Istanbul: BETIM: 2017:263.

Kitaplar Béliimleri icin Yazim Kurallari

[Her yazar igin] yazarin soyadi, yazarin adinin bas harf[ler]i.
Kitabin béliimiiniin adi [yalnizca ilk kelimenin ilk harfi biiyiik,
geri kalanlar 6zel isim degilse kiigiik olarak]. In: [varsa, her editor
i¢in] editoriin soyads, editoriin adinin bag harf{ler]i, (ed.), [ya da
varsa] ¢evirmenin soyadi, gevirmenin adinin bag harf[ler]i (¢ev.),
Kitabin Adi [tiim esas sozciiklerin ilk harfleri biiyiik olarak], X.
ed. [ilk edisyon/baski degilse X. edisyon/baski oldugu bilgisi].
Yaymevinin kenti: Yaymevinin ismi; yayimlanma tarihi:boliimiin
basladig1-bittigi sayfa.

Ornek:

Beauchamp TL, Childress JE Ozerklige saygi. In: Temel MK
(gev.), Biyomedikal Etik Prensipleri, 7. ed. Istanbul: BETIM:
2017:153-226.

internet Kaynaklari icin Yazim Kurallar

Internet girisini giren kisinin soyadi, adinin bas harf[ler]i, ya da,
kurumun tam ve agik ad1 (varsa giri tarihi). Giri baghg [6zel isim
olmadigi siirece sadece ilk kelimenin ilk harfi bityiik olarak]. Eri-
sim: adresi (erisildi: son erisildigi tarih).

Ornek:

T.C. Resmi Gazete (29.6.2019). Eczacilar ve Eczaneler Hakkinda
Yonetmelikte Degisiklik Yapilmasina Dair Yonetmelik. Erisim:
www.resmigazete.gov.tr/eskiler/2019/06/20190629-8.htm (erisil-
di: 12.9.2020).

Tiirk Dil Kurumu. Kesme isareti (). Erisim: www.tdk.gov.tr/ice-
rik/yazim-kurallari/kesme-isareti (erisildi: 8.8.2020).

Yayimlanmamus Yiiksek Lisans/Doktora Tezleri icin Yazim
Kurallari

Yazarin soyadi, yazarin adinin bag harf[ler]i. Tezin ad1 [kitap ad1
gibi yazilmig sekilde] (yayimlanmamus yiiksek lisans/doktora
tezi). Yitksek6gretim kurumunun kenti: kurumun ismi: yil [kitap-
larin yayimlandig yer, yayimevi ve tarih bilgileri gibi].

Ornek:

Barig M. Down Sendromu Baglaminda Segici Kiirtaj Hakkindaki
Etik Argiimanlarin Normatif Analizi (yayimlanmamus yiiksek li-
sans tezi). Istanbul: T.C. Istanbul Universitesi, Istanbul Tip Fakiil-
tesi, Tip Tarihi ve Etik Anabilim Daly; 2017.

6. GENEL ACIKLAMALAR

Medical Subject Headings (MeSH) nedir?

o Uluslararas: baglica makale tarama dizinleri ve veri tabanla-
rinda, makalelerin siniflandirilmasi i¢in kullanilmakta olan,
tibbi-biyolojik terminolojiye standart getirmeyi amaglayan
ve siirekli giincellenen, Ingilizce makalelerin anahtar séz-
ciiklerinin segilebilecegi, genis bir tibbi-biyolojik terimler
dizinidir.

Tiirkiye Bilim Terimleri (TBT) nedir?

Ulusal diizeyde tibbi-biyolojik terminolojiye standart getirmeyi

amaglayan, simdilik 186.000 tibbi-biyolojik terim igeren ve sii-

rekli giincellenen, Tiirkge makalelerin anahtar sozciiklerinin segi-
lebilecegi tibbi-biyolojik terimler dizinidir.

Anahtar Sozciikler Neden MeSH ya da TBT Arasindan Segil-

melidir?

o MeSH ve TBT terimleri, ana bagliklar ve alt baghklardan olu-
san, birbiri ile iliskilendirilmis hiyerarsik bir yapi ile kodlan-
muslardir.

o Boylece tek bir terim ile yapilan aramada, ana bagliklar ya-
ninda terimin iliskilendirildigi tim alt baghklar da otomatik
olarak aramaya dahil edilir.

o Ayni terim, birden ¢ok terminoloji ile tanimlanmis oldugun-
dan, aragtirmacinin az veriyle, kolay ve hizl bir sekilde miim-
kiin oldugunca gok makaleye ulagabilmesini saglar.

KISALTMA VE AKRONIMLER

Kisaltilacak sozctigiin ya da sozciik 6beginin ilk gectigi yerde
parantez iginde verilmelidirler. Ayni sézciik(ler) igin tiim metin
boyunca ayni kisaltma/akronim kullanilmalidir. Uluslararas: kul-
lanilan kisaltmalar i¢in “Bilimsel Yazim Kurallar1” (Scientific Style
and Format: the CBE Manual for Authors, Editors, and Publishers)
kaynagina bagvurulabilir.

7. YAZININ GONDERIM ASAMASINDA DIiKKAT EDILECEK

NOKTALAR

«  Sorumlu yazar, “TELIF HAKKI DEVIR FORMU”nu doldu-
rup, ¢alisma ile birlikte dergiye gondermelidir.

»  Yazarlar, makaleyi degerlendirmek {izere potansiyel iki ha-
kemin ismini ve giincel iletisim bilgilerini (e-posta, telefon,
faks) Editore Sunum sayfasinda bildirmelidirler. Bununla
birlikte editorlerin hakemleri bizzat segme hakki mahfuzdur.

«  Gonderiler, yazilar TUBITAK ULAKBIM DergiPark sistemi-
ne (http://dergipark.gov.tr/anadoluklin) yiiklenerek gercek-
lestirilmelidir.

o Gonderi sirasinda Editore Sunum sayfasi, kapak sayfasi, ya-
zinin ana metni, Telif Hakki Devir Formu ve varsa gorseller
ayr1 dosyalar halinde yiiklenmelidir.

Yazarlar Internet sitemizdeki hakem degerlendirme formlari-
n1inceleyerek hakemlerin inceledigi konulara 6zellikle dikkat
ederlerse yazimdaki eksikliklerini hakem siirecinden dénme-
den gidermis olurlar. Yine de hakemler her tiirli elestiriyi
yapma hakkina sahiptir.
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Karhavi kolon iltihab! (Colite ulcéreuse grave).

Bu nam ile bahgetmek istedigim  hastalik

amib, balantidium, frengi, dizanteri basili, gono-
 kok, tilberkiloz ve . saire gibi protoZoer veya
basil ; civa. tesemmitmiinde ve Gremide oldufu gibi
hariei veys dahili semlerden tlimdrler son zamanlarda
mittalaa edilen Nikola - Favr yahut Lenfogravulo-
matoz enginal arazi meaiyesi gibi muayyew bir sebeb
tahtinda ~ husule gelen hat veya milzmin karhavi
kolon iltihablarL harig olarak sebeb veya Amili bu
gtine kadar mechul ve ¢ok defa agir olarak seyr
ederek 8lim ile nihayet bulan karbavi kolon iltlha-
bidir. Hastaligin belli bagh araz ve seyri ve biyolo-
jisine ait bu giinki fikirleri hulasa etmekle beraber
son senelerde gOrmu; oldugum vekayiide ilave ede
cefim,

Hastaligt Snapper heniliz malilm olmayan
bir amil tarafindan husule gelen ve karha ile miite-
rafik emai galiza iltihaby diye tarif ediyor. Hastaha
eski ve yeni miellifler tarafindan verilen isimler
arasinda ufak tefek farkiar var. Sehmidt Colite
chronique suppurative, Friedel ve Mathieu
Reeto - Colite hemorragique, Rosenh i Colite
grave,Bonorino Udaondo Colite ulccreuse
chronique.

Lardennois ve Chiray nm eserinde
karbavi kolon iltihablarr hususi ve hususi olmayan
diye ikiye taksim edilmis, babsettigimiz hastabga
Colite ulcereuse non spesifique (hususi olmayan kar-
havi kolon iltihab1) tinvant verilmistir. .

B. Udaondo wvak'alarmm hepsinden mebzul
miktarda cerahat olwadigi baziarinda pek az bulun-
dugu, hemorajinin ~bazan goriilmedigi, ve karhavi
kolon iltihablarinin kéffesinin afir seyretmedigi i¢in
kiyht veya hemorajik ve agir i{invanlarile verilen
igimlerin hastaligi tavsife kafi olmadiZmi iddia ede-
rek midzmin karhavi kolon iltihab1
tabirinin miinasib oldugunu zikrediyorsa da gegen
seneki Briksel kougresinde bu hastalik en ziyade
‘(amibli olmayan agir karhavi kolon iltihabr = Les

colites uleereuses graves non amibiennes) Unvani -

altimds  babsedilmigtir. Hastahgin - bahse deger en
miihim eibeti giphesiz em’a patolojisi iginde en kar
sik, vekayiin miihim bir kisminda da agir seyreden
bir hastahg olmasidir.

Spapper e pazaran avmbanm bir gok yerle-
rinde adet itibaiile amivli dizanteriye nazaran daba
cok gorilmektedir. Memleketimize gelince az veya
cok tesadiif edildigine ait maltimatimiz noksan olmakla
beraber kalin barsak bhastahklary meyaninda tek titk
tesadiif edildipi de muhakkaktir.

Arﬂz : Hastalik ep ziyade Gallart Monese

nazaran 15—-»-50 ve Snapper e nazaran 20—50

Dr. Kemal Haseyin
Giithane Sari Fastahiklar ve Bakteriyoloji Muallimi

yaglar arasinda goriiliir. Cocuklar ile daha yash kim-
selerde hi¢ gvrtilinez defilse de her halde nadirdir.
Bargen in toplamig oldufu 600 vak’a iginde
8—7T3 yag arasinda her yagdan basta var, fakat kesa-
fet 20-—30 yaglan arasindadir, 10 yagindan asaft
olmak ilizere yalmz 9 vak’a meveuttur. Musab olan-
lar arasinda kadin erkek farkina gelince bu da sabit
degil, bazr miiellifler meseld yukanda zikrettigimiz
Ispanyali Profesdr Gallart Mones e nazaran
kadinlar daha fazla oldugu halde Boenosayresli
profestr B. Odaondo nun vakalarr arasinda
erkek fazladir. Umumiyet itibarile ishal ile baslar
bidayette bir kac defa iken yevmiye 1520 defi
tabliye kadar ¢ikar ve ekseriyetle giindiiz defi tabii
fazladir  hastabgin mutat tegayyiiratr tesrihiyesini
harkafiyi kolon ve rektum hizalarinda oldugu igin
ilic arazda bu nabiyelere mahsus (Reetal) olarak
gOriiltir. Maddei gaita ishal seklinde olup ehemmi-
yetli miktarda cerahet ve muhat vardir.
Bazan ¢izgi balinde kan meveut olup vak’alarnin
bazisinda kan miktar1 fazla bazan ehemmiyetli bir
kan ziyal balinde hatta icerisinde aldka goriildiigi de
vakidir. Maddei gaitanin makroskopik manzarasina
bakarak hastalifin emai galizada bulundugu mahalli
ve derecel intigarini tesbit etmek bir dereceye kadar
miimkindir. Eger afet yukarm kisimlarda olursa
maddei gaita agikar olarak ishal geklinde olup kan,
muhat, kib gibi hasilat1 maraziye ile iyice karigmig
bir gekildedir, fakat meal mtistekim ve sini harkafii
kolon bizalarinda tekarriir etmis ise defi tabii. hemen
hemen tabii vasifda hatia bazan hasta kabwdir, Pt
geklinde kar, wuhat ve cerahat fazla ittirah olunur,
adeta kan maddei gaitayl baghk gibi 6rter, Tk1nti,
buruntu bilhassa pii sgeklinde fazladir. Yevmi
defi tabii adedi de hastaligin bulundugu yerlere gore
ve miintesir olmasina nazaran az veya coktur.
Maddei gaitaya aid tesevviiglerden sonra hasta
en ziyade karindaki agrilar dan gikayet eder, agn
kolon hizalarinda mevzii veya miintesir olup bilhassa
sol fahiz {lizerine intigart mevcuttur. Mamafih baz
vak’alarda milzmin olmasma ve uzun zaman devam
etmesine ragmen agridan pek gikfyet etmesler. Karin
gergin ve tempanizm meveut olup bu da hastay:r ara
sira izac ader. Ekserisi humma hidir. Derecei hara-
retin tereffiiti hafifdir ancak hat sekillerile baz1 niiks
hallerinde 40 dereceye kadar gikan yiiksek hararet
gorilir ki “baz vak’alarda meseld iki ay gibi uzun
bir zaman da devam edebilir. Bazan zahiri hig bir
ihtilat goriilmedigi halde hummanin geyri septik bir
gekil alir. Fakat bu gibi hallerde iyi tetkik etmeli,
meseld hastahifin en tehlikeli iktilatlarindan biri olan
Perirectal bir apse olup olmadigim arag-

Anadolu Klinigi, 1936; Cilt 4, Say1 4



Anadolu Klinigi

ARSIVDEN

TYil'4: No. 4

ANADOLU XLINIGI, Birineikanun 1936

8.7

tirmalidir. Hastanin ahvali umumiyesi hastaligin
agirhigt milddeti devaimna baghdir. Bazan agir mev-
z1i veya barsak tegayyiirat: oldugu halde ahvali
umumiyede biiyiik bir degisiklik olmaz. Barsagin
haricindeki en mithim arazlardan birisi de Anemi dir.
Umumiyetle hafif isede barsaktan kan ziyar fazla

olur veya hastalik hat toksik sekilde devam ederse

kansizlik da ileri derecededir. Kanda Lokosit mik-
tar1 bir az fazladir ve Notrofil ler bir az artmistir.

Nahiyei  serciyenin muayenesinde : mithim bir
degigiklik goriilmez.

Toucher rectal : bu muayenede ihtiyath olmal,
umumiyetle veeanaktir, spazmdan dolayl sertlik his
edilir, ilerlemis vekayide 2z ¢ok derin karhalarla
yine hastah@in avakibinden olan tazayyuk ve polip-
ler hissolunur.

Vak’ayr tenvir edecek en kiymetli wmuayene
Rectoscopie dir. Bu suretle gigayi muhatinin hali
layikile goriilebilecegi gibi karhalardan alinan ifraz-
dan yapiacak mikroskopik ve bakteriyolojik mua-
yenede daha dofru netice verir. Rektoskop muaye-
nesinde gigayr mubatide gdriilecek tegayyiirat hasta-
Iigin devrine gire miitehavvildir.

1k zamanlarda bétin gisayi
muhatide miintegir iltibhabi bir
reaksiyon vardir lhtikandan dolay
koyu kirmizi olup otede beride kiiglik kiigiik ekimo-
tik lekeler goriiliir. Dokunulursa kolayca kanar.

Ikinei safhada; 6dem ile be-
raber kiicik abseler tegekkill
etmigtir. Bunlar sart renkte goriindirler ve
basta olan gigai muhati sathina dagilmiglardir. Kar-
halar daha geniglemiy adeta firnakla husule getiril-
mig siyriklar gibi gorinir. Ktcitk  abseler yer yer
toplanmigtir. Onun yamnda daha salim olan gigayi
muhatinin eviyesi tevessit etwmig bir gekilde goze car
par. Bu takarrubattan sifast mimkiindiir ve yerine
lifi bir nesic kaim olur, fakat her hangi bir niiks
ile yeniden agiir. Karhalar ilerledikee ve devam
ettikce rektoskop da ; tizerinde g1yayi ké&zib
tegek kilat: misahede olunur. Bunlar kar-
haya oldukea miiltasiktir, Eger hastalik daha ileri
bir safhada uzunca bir miiddet devam etmis ise
meai miigtakim ile sini harkafii kolona tevafuk eden
kistm karhalart havi ve daima kavayan sert bir

boru geklini alir. Ekseriyetle muayene edilen kisim = -

wuhat ve kih ile ortlitmiis oldugundan temizlenince
zikrettigimiz fafsilat meydana ¢ikar.

Etiologie : Karhavi kolon iltihabmuin bu giinkil

malfimatimizs gbre en kangtk ve hentiz meghul nok-
tasida sebebidir. Yukarda zikrettigimiz vechile sebebi
kati olarak muayyen amib, basilli dizanteri gibi
amillerle husule gelen ve karha ile miiterafik kolon
iltihablar1 meyaninda bu hastahk kendine mahsus
araz ve bir seyre malik olmasi dolayisile onlardan
tefrik edilerek bazi milellifler  non specifique kolon
iltihab1 dnvanmn  veriyorlar. Hastalik igin sebeb
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“terinin

olarak zikredilenlerin belli baghcas sunlardir.
1: Avitaminose: vitamin noksam hastalizi mey-

dava getirmek igin bir sebebmidir ? Hakikaten hay-
van teertibelerinde vitaminden ar! ve yabut az gida
vermekle karhavi kolon iltihabint taklid eder gekilde
barsak tegayyiirlerl husule getirmek mimkiindiir ve
bu inkdr edilmezse de hasta insanlarm kaffesinde
avitaminoza delalet eder araz gérmek kabil degildir.
Vakia hasta tedavi edilirken vitaminden zengin
gidalar verilir,Jve bunun hiisni tesir ettigi de muhak-
kaktir, fakat ne hastayi bu suretle diger avitaminoz-
larda oldugu gibi igfa etmek mimkiindir, ne de yal-
mz vitamin noksani ile bu hagtalik meydana gelir.
Vitamin noksaninin hastaligin zuhurunda bir yardimer
sebeb olarak bulunmas: belki gayam kabuldiir, fakat
hakiki sebeb degildir.

21 Baz miellifler viicutta devamli bir intan
mihrakinin bulunugung (Infection focale) hastahigmn
sebebi olarak kabul ediyorlar. Meseld levze iltihab-
lan, digler, teneffiis yollarindaki kiyhi, miizmin ilti-
hablar ve saire gibi. Buradaki mihraklarda bakteri
devamli olarak meveud oldugu gibi daima da virti-
landir, mibraklardan neset eden bakteri metastazla-
rinin kolonda karhavi iltihab husule getirdigi iddia
olunuyor. Vakia kolit iilserdz vakalarimda viieutta
bir enfeksiyon mihrak: varmi bunu aramak sarttir,
meveut ise imkén varsa bunu bertaraf etmek ldzmim-
dir. Hatta bazan hastaligim seyri fizerine ciddi surette
tesir edilebilir. Fakat vekayiin miihim bir kisminda
bertaraf edildikten sonra devam etmesi, sebeb olarak
bu nazariyenin kafi olmadigini gistermektedir.

-8 — Kalsiyum- noksant :
Kafi delil yoktur.

4 — Enfeksiyon nazariyesi: bilhassa son senc-
lerde en cok ragbet giren fikirdir. Bunu da ikiye
ayiabiliriz.

A) Zaten barsakta goriilen bakte-
rilerin virusiyet iktisabd ederek
yardimer sebeblerin tesirile hasta-
[1g1 meydana getirmesi yabut dizanteri
basili veya paratifiis B. gibi patojen bir bak-
amil olmasi ‘

Bunlardan Poli, Proteus, Streptococe hemolytique
nadiren Frenkel gaz basili insan emasinda gorilen
bakteriler vakia bu hastalarda daima virtilan olmak
izere tesadilf edilmektedir, fakat gerek tek ve gerekse
miigterek olarak bu bakterilerin kullaniimass  ile
hayvanlar da kolit illserse miigabih araz husule
getirilememigtir.

Strauss ve Loewenthal harbr umumi
senelerinde azim miktarda gdrilen dizanteri vekayii
arasinda basilli dizanterinin bazilarinda 10 o nisbe-
tinde kronik olarak ve dispeptik veya kolit iilserds
olmak {tizere ikigekli seriri de seyrine devam ettigini

Hypocalecemie.

- ve nihayet bazi Awmerikan milellifleri kolit filserss

de dizanteri serumu kullanarak hiisnil netice elde
ettiklerini, bazi vekayide kiltiir de dizanteri basili
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miigsbet oldugunu, agglutinasyonun miisbet netice
verdigini ileri siirerek dizanteri basilini amil adedi-
yorlar. Harb1 umumide wmitalea edilen bu vak’alar
(Ruhsrfolge: dizanteri avakibi) nam altinda
Strauss toplamtir, kolit ilserts geklinde seyr
edenleri rektoskop ile milgahede ettigi tegayylirat
bu glin okunacak olursa tamamen babgetmis oldugu-
muz agir karhavi kolou iltihabinin aynidir.

Biitiin vekayide kiiltiir dogrudan dogruya emadaki
karhadan yapildigi halde miisbet netice vermedigi
gibi hafif bir aglutinasyond: istinaden miizmin dizan-
teri adetmek-te dogru degildir. Dizanteri basilinin
burada bulunugu areidir yani kolit illsertz varken
inzimam etmigtir. Acaba basili dizanteri miizmin-
leserek Strauss un zikrettigi karhavi kolon
‘iltihaby geklinde bir levhai seririye meydana getire-
mezmi ? Bu mitmkiindiiv ve reddedilemez, fakat teda-
visi kolit iilservsiin tamamen aynidir.

B) Kolit filserdz vekayiinde bulu-
nup amil oldugu iddia edilenler:
Bu meyanda zikre sayan son senelerde Rosenow
usulile Amerikada Mayo kliniginde Bargen tara-
findan izole edilen Streptokok vardir. Bargen tara-
findan kolit iilserdzde amil oldufu iddia edilen bu
streptokok Miero - aerophile - anaerop veyahut kar-
hadan ill defa izole edilmek istendiZi zaman anaerop
goraitte daha iyi negviinema bulur. Daba iyisi gigayi
muhatideki karha iizerinden kazinarak alinir, Roz e
nowun beyinli glikozlu buyyonuna ekilir, buradan
kanl jeloz pilaklarina passaj yapilir. Streptokok ;
kiiltlir ve biyolojik evsaf itibarile streptokok nevile~
rinden biri olan Enterocogue vasfindadir, daba ziya-
de diplokok sgeklinde kanli pilak f{izerinde hafif
hemoliz ile beraber, hemoglobin tizerine tesir ettigin-
den yesil renkli koloniler verir. Emada bulunan diger
anterokoklar ve streptokoklardan bir fark: da geker
tecriibelerinde (Salicine) i tahmir etmesidir. Bu koku
Bargen tavsanlara dahili verit zerkederek kolit
lilsertzlin aynini husule getirmistir fakat maalesef
her vak’a iglin miimkin olawayor. Bir tecriibede
ancak 16 tavsanmn 4 linde goriilmiigtiz. Bargen
tarafindan iddia edilen ikinci mithim bir noktada
bununla ihzar edilen agt ile hastalari tedavi etmek
miimkiin oldugudur. Meselenin ehemmiyeti dolay1-
sile miiteaddit mtcerribler tarafmdan tetkik edilmig-
tir, Maalesef Streptokok her ne kadar kolitli hasta-
Jarda ¢ok defa bulunabiliyorsada her defada tesadiif
olunmiyor. Bir cihette saglim insanlarda da goriilme-
sidir. Benim tesadiif ettigim vak’alar iginde ancak
iki defa rast geldim. Kvsaf ve salisine tesir etmesi
itibarile temamen Bargenin bakterisine miigabih
olan bu streptokok ile tavsana yamlan dahili verid
zerkte hig bir arize husule gelmemis, yalmz agagida
agt tedavisinde bahsedecegimiz vechile gok eyi neti-
ce aldik. Bir hastada iki defa tatbik ettik. Birinei
tatbikinden bir sene sonra, nitksetmis, agiyr tekrar
ettik, son tatbikten ii¢ sene var ki heniiz bir niiks
ile miiracaat etmemigtir.

1983 Briiksel kongresinde professér Mones ve
Sanjuan Rozenow vasatl {izerine yapilan ilk
kiilttirit ve yahut dogrudan dofruya almman karha
ifraziny siizdilikten sonra filtrayi tavsanlara zerkede=
rek kolit tilserdz tevlit ettigini zikrediyor, bu miina~

sebetle hastahfin amilini filtran bir virlls olarak
telakki .etmek tedir.

Halasa : Kolit tlserdzlin amili olarak simdiye

“kadar iddia edilen sebepler henuz emin bir netice

vermemigtir. En makbul olani vakia enfeksiyon na-
rariyesi, bir virils tarafindan husule - getirildigidir,
fakat bu virds bu gline kadar meghuldiir.

Nazari itibara alinacak en miihim hastaliklar :
. l: Hemoroid kangmas ibtimall iltihab serg
(proctide) oldugu zemandwr ¢linki hemoroid proktit
husule getirebilir, ¢iddi bir muayene, anoskopi ile
dahili hemoroidlerin teharrisi, nihayet hemoroid teda-
visi ile proktidin zail olmas: tefrika vardim eder.

2: Miai mistakim kanseri: miskil
teghislerden birisidir. Siibjektif ve objektif arazlan
yekdigerine ¢ok karibdir, sik sk tegavvut, kan, ve
kih ile karnigik olmasi, gedid tegavvut ihtiyaer her
iki hastahkta da mevcuttur. Kanserde tuge yapildigi
vakit ekseriya ttimor hissolunabilir, daha eyisi rek-
toskopidir, karsinomda gigayl muhati kanserin bulun-
dugu mahalle kadar bali fabiidedir, yalmsz ttimoriin
etrafinda iltihab vardir. Halbuki kolit {ilserdzde
rektoskop idhal edilir edilmes iltihabh gigayl muhati
ile kan ve cerahat geldigi goriiliiz, burada tekrar
bir miigklil var, o da kolit tilserdz i{izerinde kanser

husule gelmesidir, burada biyopsi, rontgen muayene-
leri teghise yardim eder.

3: Kronik bagilli dizanteri: Kro-
nik basilli dizanteri ile kolit iilserdz arasmmdakisebeb
itibarile miinasebeti yukarida zikrettik. Her iki has-
talik gerek goriilen araz gerek ihtilat, gerek rektos-
kopik muayenede tefrik etmek imkanr yoktur yalmz
kiilttirde dizanteri basili negviinema bulmasi meveut
hastahigi  kolit tilsertz geklinde bir kromik basilli
dizanteri olarak kabul ettirebilir. Tedavi itibarile
ikisi arasinda fark olmadigindan bu teghisi tefrikide-
ki migktilat pratik noktai nazarindan ciddi degildir.

4: Amibli dizanteri: Maddeigaitanin
bilhagsa nobet esnasinda huyhi olmayg, adeta zatiir-
rie kragasma andirmasi, dahilinde taze muayene

edildigi balde (Muhakkak taze muayene etmelidir,

zira maddei gaita durmalkla epitel hiicreleri temamen
hareketsiz amibe benzer manzara alirlar) amib bulu-
nugu hastamn bulundugu memlekette amibli dizan-
teri olugu amibli dizanterinin halinde miigklilat gos-

* termez. Siiphe olan vekayide rektoskopi emin vasi-

talardan biridir. Hali tabiide rektiim gigayi mubatisi
tzerinde kirmizr gikintifar goriiliir Zirvesinde san
nokta halinde abse yeri vardir. ’

5: Tiberkiiloz: Nadiren kangmr:

a) Bagirsak tiiberkiilozu daima talidir, hastada

muhakkak bagka uzuvda bithassa akcigerde tiiber-
kiiloz vardir.
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b) Ema tiberkiilozn dekkaki ve kekum sahasinda
gorilir.

6:— Diverticulit:— Bir cok kimselerde
bilhassa kirk yagimi gegmis kabzi olan gigman insan-
larda kolonda kiiglik tagallitler gorilir, bunlar tegrih
noktai nazarmmdan gisayr mubati ve misliden ibaret-
tir. Ema dahilinde tazayyiikiin fazlalifindan husule
gelmig kiigitk fitiklardir, bunlar divertikilleri tegkil
ederler. Hig hadisei maraziye husule getirmedigi
miiddetece Diverticulose denir. Fakat ema
mubteviyatr divertikilleri doldurur, eevii ema ile
irtibat: dar oldugundan dahilindeki husule gelen te-
fessiih divertikil eidammni iltibablandirr (diver -
ticulite) husule gelir. Bu suretle milzmin bir
iltihab hugnle gelirse de yalniz  divertiikil
miinhasir  kalmaz, sini  harkafi kolonun civaripada
intigar eder. Sini harkafi kolunun’ etrafindaki iltiha-
b nesci hubeybiden miitegekkil sabit biiyik bir
tiimdr husule gelir, ve ekseriyada divertikiller bu
kézib tiimbre agihir. Bu suretle nadiren bir kihi pe-
ritonit hnsule gelir, mutat olarak bu kizib tlimér
dahilinde kih meveuttur. Ema tazayyuku arazi ver-
digi gibi cidars batna, cilde, mesaneye de agilir. Tes-
hisde kolit (ilseréz ile iltibas maddei gaiteye kan
ve kih kangtigi zaman mimkiindir. Meseleyi radyo-
loji haleder. Radyogratide divertiktiller sini harkatii
kolon ‘fizerinde kiigiik birer zey! gibi goriintir. Sani-

yeu kolit illsersz nadiren bu nahiyede birer ttimor teg- .

kil edecek tagayyiirat yapar. Binaenaleyh sini harkafii
kolon etrafinda tiimdr olugu kolit tlserdz aleyhindedir.

7 — Son zamanlarda miitalea edilen Lynpho-
granulomatose ‘inguinale yahut Nico-
las Favre hastalig: veyahut Poradeni-
te denilen hastalikda meai mustakim ve kolon da
adir tegayylirat husule getirerek teshisde kolit tilse-
8z ile karsabilir. Nikola Favr hastahgm ilk mihrak:
pek  hatlif ve gorlinmeden gegebilir, bir kae giin
sonra nahiyel magbeniyede ukedatsgiser ve takayyiih
eder fistil tegekkill ederek kapanmaz veyahut pek
miigkil kapanir, aylarca tekayyith devam eder. Evvel-
ce bu hastaligr Sankrmu ile kangtirirlardi, Halbuki
gankr ou da ilk mihrak yani sankr daima goriilir-
sede Nikola Favr hastabinda siiratla zail olur, ka-
dinlarda ise nahiyei magbeniyedeki ukedatta ekseri-

yetle gismez buna mukabil enfeksiyon dogruca serc -

ve muhiti gercdeki nesiclerl tutar. Kadmnlarda ekse-
riyetle oldugu gibi ilk mihrak mehbildedir, ve sisir-
digi ukedats lenfaviyede Gerota ukedat: nami verilen
gercin etrafindaki ukedat: lenfaviyedir. Bundan do-
layidirki kadmlarda meai miistekim iltihabi ve tazay-
yuku seklinde gortlir. Erkeklerde ise meai musta-
kimdeki araz nahiyei magbeniyedeki tekarruhattan
gonra yani daha geg gorilir. Iste Nikola Favr has
talifinda  goriilen bu gere iltihabr (Proctide) ile
tezayyuk keza mehbil ile nahiyei icanm elefantiya-
zik olarak sgigmesine ilk gbrene izafeten (Jersild) fraz:
denir. Magbeni lenfigranulomatoz yahut Nikola Favre
hastaliginin barsaga ait arazlarr meai mustakimde
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cidarina

giddetli agrilarla kanli ishallerdir, Iste bu cibetten’
kolit ulserdz ile kargabilir. BEger stenoz fazla ise
daha ziyade Nikola Favre hastahigr diisiinmelidir.

Frei teamili tamldigmdan beri teghis ok
kolaylagmigtir, teamitllin esast sedur : tekayyuh etmig
nahiyei magbeniye ukedatindan kih almir tuzlu su
ile sulandiriddiktan sovra 55 derecede takim edilir.
Entra kiitane zerk edilir, Nikola Favr hastahg ise
siddetli bir kirmizilik husule getirir.

8 — Ureminin kalin barsakta kar-
havi kolon iltihabini taklit eden
sekiit— Diger tiremi araz meveut olmwasile tefrik
olunur.

9— Civa tesemmiimii:—

Hublasa olarak : Kolit iilseroz teshisi :

1 — Apamnez

2 — Maddei gaitanin makroskopik ve mikrosko-
pik muayenesi. Kan, kih, muhat bulunmasi,

3 — Anpemi meveout olmas), kan sukutunun faz-
lalig

4 — Rektoskop ile gisayr mubati muayenesi.

5 - Lavman yapilarak radyolojik muayene.

Mitzmin karbavi kolon iltibai gibi agir bir has-
taligin ciddi ihtilats olduguda wuhakkak, yalniz
daha fazla uzatma korkusuile yalniz isimlerini zik-
rile iktifa edecefim. En mihimleri : Ema gisay:
muhatlsinde Polypose, tazayyuk, perirektal hurag,
kolon tesekkubu, mafsal iltihabidir. Bunlarn iginde
en fazla gorideni poliposdur. Agw ihtilatiara kolon
tesekkubu, perirektal hurag, mafsal iltihabina gelince
miizmin basiller dizanteride aynen milgahede olunur.
Ihtilat olarak mafsal iltihabi géraldigd zaman miz-
min dizanteride aranmak icabeder.

1928 denberi Glilhane seririyatinda 17 vak’a te-
sadiif ettik ki bunlardan 111 erkek, 6s1 kadindir.
Ayrica bir erkek, bir kadin olmak lizere muallim
bay Siireyya Hidayet tarahindan maddei
gaita tetkiki yapilmak iizere laburatuvarimiza gin-
derilmigtir. Hunlar yatarak tetkik edilen hastalardan
deggildir, kendileri tarafindan yapilmg wmiisahede ile
radyolojik tetkikleri gdrmek igin miisaade etmislerdir.
Bu iki vak’ayida ilive edersek 12 si-erkek, 7 si ka-
din olmug olur. Hastalarin en yaslist 46, en gencide
18 yasindadar.

Iki vak’sda kiiltir ile Fleksner basili bulunmus,
bunlarda /s, kadar aglutinasyon elde edilmig
uzun zawandan beri devam eden hastalikta tedavi ile

“kuvvetli salah basl olmug_ bunlart kolit filseros
yeklinde miizmin dizanteri basiller adedecegiz. Bir
vak’ada da Wasserman miisbet bulunmug, yapilan

frengi tedavisi hastaligm seyri iizerinde bir tesir
hasil etmemis olmakla beraber bu fi¢ vak’ayt harig
adedersek elimizde 16 vak’a kalmig oluyor. Bu vak-
tardan bir tanesi seririyatumizda vefat etmis, mu-
allim bay Stireyya Hidayete ait vak’alardan bir
tanesi yapilan ag tedavisi ile evveld saldh gorilmiig
isede bir miiddet sonra tesekkup ile hastanmin vefat
ettigini haber aldik.
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Vak’alarin hig birisi yeni degildir, hastalik bag-
lar baglamaz miiracast yoktur, bazisi 6—8 ay hatta
bir iki sene gibi mitkerrer nébetlerden sonrs miira-
caat etmiglerdir, bazilarmda tedavi ile nisbi saldh
olmus, bir kismmmda da hig bir degigiklik goriilme-
mig arzulari lzerine hastaneden ayrilmuglardir, asi-
kar eyilik gbrmeyen bu hastalardan memleketimizde
mutat oldugu vechile bir daha miiracaat edeni ol-
mamigtir. Bu vak’alarin hi¢ birisinde amib goriilme-
migse de tecriibevi olarak yapilan bir emetin teda-
visinden hi¢ birisinde istifade -olamamigtir.

Bakteriyolojik. muayene neticesi (Dizanteri basili
bulduklarimiz harig):

Bargen dipl/o streptokoku 2 vak’a

Streptocogue hemolytique pyogéne 1 »

Pyocyanique 1 »

Husus? patojen bir bakieri gbriilmeyip

Koli, proteus, salisin {izerine miiessir

olmayan anterekok gibi ema bakterileri 12

Yekiin 16

Bargen diplo streptokoku bulunan iki hastanin

miigahedesini hulisatan kaydediyorum.

I+ Kadin 20 yaginda 20/6 /931 de miiracaat etmigtir. Ue
sene evvel birden bire atesle karin agrilart ile hastalanmig,
ikantr burunte  meveut olup defi tabil miktart 8 defa kan ve
muhat meveut imis, bu miiddet zarfinda iki hastaneye miira-
caat etmig, birinde apandisit ameliyesi yapiimis isede bar-
sak hastaligl iizerine miessiv clamamig, yine arasira ndbet
halinde takarrur etmistir. Hastanin muyesinde : sini harkafii
kolonda spazm meveut olup ces ile hissolunabiliyor, agrtlt,
Sag taraf kaidede brongektazi mevcut, ara sira- kanli krasa
cikartyor, Koch basili menfi, Humma azami 37,8 defi tabii
miktart 6—8 defa kanlt muhatl, mikroskopta mebzul kih
hilereleri meveut, Brongektazisi oldugundan fokal enfeksiyo-
nada bir misal olmakla beraber Bunun iizerine tesir etmek
miimkin deil., Kanli vasat dzerine kiiltiir salisin iizerine
miiessiv, yesil koloniler diplokok vasfinda (Bargen) mevzii teda-
vilerden bir istifade etmemig bildkis barsak arazinin igtidadina
sebeb olmugtur, Otovaksen temamenisalah. Bu hasta 29/5/932
de niikiis ile tekrar miracaat etmig. Agi tedavisi tekrar edil-
migtir, Yakin zamaua kadar bir kag¢ defa miiracaiinda bron-
sektazisi ilerlemede devam ettigi halde kolitde halen ticiincdl
bir niikits gOritimemigtir,

H: Erkek 45 yasinda 10/5/931 de miiracaat etmigtir, Hika-
yesing gore iki sene evvel yagmur altinda kalmug bundan sonra
hastalign karin  agriary, ishal ve atesle bagtamig akabinde
maddei gaitast kanli kopiikli olmus dd:t ay kadar Haydar-
pasada yatmig tedavi olunmug iyi olmus isede bir ay sonra
sebebsiz yine kanlt ishal baglamuig. Bu hal ara sira’ tekerriir
edermis. Cocuk iken kizamuk ve gigek ¢ikarmig. Sul itiyatt
meyaninda yirmi senedir sigara iciyor. Bir middet fazla ola-
rale raki igmis ara sira esrar da kullanmig. Halen esrar ve
raki igiyormus. Defi abii giinde 5~8 defa vaki oluyor. Kan,

muhat mevcut, mikroskopda parazit menfi, muhat mebzul’

kireyvei hamra kih hiicreleri meveut. Hararet 37-38,2 ara-
sinda miitemevvig, Hemoglobin 58 % ; Hemasi 3,000,000 Lo-
kosit 7500. Kanly vasat {izerine kiiltiir ; Salisin iizerine miies-
sir dislostreptokok (Bargen). Ast tedavisi meyaninda dermatol
iodoformlu mevzii tatbikat. Saldh. Hasta bir defa daba mii-
racaat etmig ise de fazla kalmak istemediginden agt tekrar
edilememis, iiciincti miracaatt olmams bundan sonraki has-
talik seyri hakkinda maltmat alinamamustir.

Tedavi: I: R o jim iyl tertip edilmis bir ye-

Karna si1¢ak

mek kolit tilserdz tedavisinde kiymeth olmakla be-
raber bu hastalikta rejim birinei mesele degildir,
sebebi ise hastahgin yalmz kahn barsakta vak’alarin
¢ogunda son kisimlarinda oldugundan inee barsak
igtirak etmemiy demek, hazm olmug oldugu halde
kalin barsaga vastl olur. Bu itibarla gii¢ hazm olan
ciy ve sert sebze ve meyvalar menedilir, fakat sebze
ve meyvanin men edilmesi vitaminsizlik tesevviigleri
husule getirir, hatta bunun hastalik sebebi gibi 1ddia
edenlerde meveut ve bu fikir dogru olmamakla be-
raber hastalara bol vitaminli yemek verilmeside te-
davi noktai nazarindan miibhindir. Bunun igin iyi
piswniy oldugu halde sebze, meyva, kompostolar ha-
linde iléve etwmeli ve lizumunda mevsime gbre por-
takal, Gizlin domates sikilarak usaresi icirilmelidir.
Bunlara inzimam etmek lizere ayrica vitamin miis-
tahzarlar: da verilir. Sun’i olarak yapilan tablet
halinde (Acide ascobinique) C. vitamin Merkin
(Cebion) ve buna miimasil diger miistahzarat keza A.
vitaminini havi Detavit Vitalon miistahzarlar
verilir.

Kolit tilsertiz veya kronik basilli dizanteri de has-
talarda daiwa mide usaresi noksani bilbassa hamizt
klorma noksani vardir, bazan hypochloridri halinde
hatta bazan (Achylie) olur. Binaenaleyh yemek me-
selesinde _bu noktayida nazari itibare almali, bu gibi
hallerde hamizi klorma noksam dolayisile ¢iy meyva,
etin nesei munzammi hazmn giic oldugundan seb-
7@, meyva ve et iyi pismiy ve ihzar edilmig sekilde
verilmelidir.Maddei gaita muayenesinde hazmolmamigy
niga, yag, fazla miktarda goriliirse bunlart yemeklerde
tadil etmelidir; ilag olarak asid kloridrik
pepsinZildve olunabilir. Hat gekli ile miizmin halin-
de seyredenlerin nobet zemanlarmda istirahat sarttir.
tatbikat iyl netice verir. Da- -
hili edviye meyaninda astranjan bilhassa bu meyan-
da  karha tzerine bir pansuman vazifesini  gbrecek
olan bizmut gayant tavsiyéedir. Karbonat do biz-
wut halinde giinde 65—6 kahve kagigi verilir.

Mevzi1i tedavi: Bu hastalikta afet kar-
halar halinde bilhassa meal miistakim sini harkafii
kolon gibi kalin barsagin son kisminda tekarriir
etwis oldugundan mevzii tedavinin biiyiik ehemmi-
yetl vardir ; iki surette tatbik olunur: i — mevui
lavajlar halinde ; 2 — mevzil tatbikat halinde.

Lavajlar ; ovveld 1k su terciban fizyolojik tuzlu
su " ile tahliye lavmanm yapiir. Badehu antiseptik
lavajlar tatbik olunur. Evveld ilic miktar1 ve lavaj:
da kullanilacak mayi miktar1 az olmal ki fazla tah-

rig etmesin bu hususta kullanilan antiseptikler gok-

tur. *fi00 metilen mavisi, Y00 kinin; /5 Asit sali-
silik, en eyisi akridin miirekkebatidir. /400 rivanol -
veya gonakrin. .
Antiseptik tedaviler iginde ragbet kazananlardan

biri de (Yatren 105) tedavisidir. %, 28 nisbetinde
yiiksek iyodu havidir. Iyodizme yapmaz. Dahilen de
verilebilirse de en eyisi Mithlens in miizmin  amibli
dizanteride tavsiye ettigi fizere lavman ile kullan-
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maktir. Evvela kaynamig su ile bir tahliye lavmant
yaptlir. Badehu birinei giin igin 80 derecede suda
eridilmis  ?/y yatren mahlulit 37 dereceye kadar
sogutulduktan sonra 200 c.c.-bir sonda ile barsaga
ithal edilir. Badehu yavas yavas miktarn artirilir,
ooy “Jaoos Yrons “legy barsakia 6—8 saat kalmalidir.
Bu suretle tedaviye sekiz giin devam edilir. Bir
hafta istirahattan sonra baglanilir, Meai mustakimin
mevzil afatinda suspansiyon halinde ilaglar sayant
tavsiyedir: .~ .
iodoforme 0,20

Ceatigram
Dermatol 2 oram
Mucilage 50 »
Eat ‘bouillie 200 c.c.

bundan giinde bir
ithal edilir.

Pansumanlar aym gekilde - ise de tatbiki gii¢ ve
agrilidir,

A§1 veyahut Proteine tedavisi: Otovaksen yapil-
mahdir. Bakteriyolojik muayenede elde edilen pato-
jen bakteri ile bilhassa Bargen streptokoku ile ihzar

iki defa olmak iizere (50 ¢.c.)

olunur. Bargen gok methediyor. Bagka bir tedavi
tatbik  edilmedigi halde 75 o salah oldugunu zikr
ediyor. Yukarda zikr ettigimiz vechile iki vak’ada
hiispit tesirini gordiik. Stt giringalart sayan tavsi-
yedir. leabinda yapilabilir.

Cerrahi tedavi:— Bu hastalik tedavisinin
mithimlerinden birieini de cerrahi tedavi togkil eder-
sede maalesef biz tesadiif edebildigimiz bir ka¢ has-
tada teerlibe igin tavsiye edebilecek bir hasta tesa-

diif edemedigimizden fazla bir gey ilivesine ltizum
hig etmiyorum,

Literatiir;

Akil Muhtar

Callart Mones—1I. er Congres international de Gastro-
Enterologie

D. Sanjuan

Snapper

Lardennois

Bonorino. Udaondo: Les Colites ulcereuse chronigue.
Chiray — Lardennois, Bauman, Les Colites chronigue
Strasburger : Handbuch der inneren Medizin cilt 3
Schittenhelm: H. der inneren Medizin cilt 1
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Serdz iltihab (Serdse Entzundung).

Bugiin patolojide miihim bir mevzu olan bu pro-
cesse (Processus), miitalda edenleri daha uygun bir
ad bulamadiklarindan gikayeteidirler. Ve daha iyisi
bulununcaya kadar zaruri kullamilan bu adi kendi
hekimlik dilimize «Serdz iltihab» (8. 1) diye gegir-
megi uygun buldum. |

Bu hadiseyi evvelda Virhow bildirmig, 1akin
bir ara unutulmus, son zamanlarda yeniden Réssle
tarafindan tazelenmis olup, gimdi en kuvvetli taraf-
tarlari bu alim Patholok ile Viyana birinei fakiilte
klinigi sgefi Prof. H. Eppin ger’dir. Viyanada
Eppinger’in kliniginde calighgim raiiddetce bir-
¢ok hastaliklarin  patojenisi bu processus ile izaha
cabigildifinr ve bu miiddet iginde orada yapmlan he-
kimler toplantilarinda birinei dahiliye kliniginden
80z sdyleyenlerin
bahsettiklerini bildirsem bu teze orada ne kadar
ehemmiyet verildigi anlagilmig olur.

Otedenberi patholoklar serdz zarlar iltihablarim
incelemektedirier. Bu sirada goriilmiigtiir ki s Serdz
boglukiarin1 dolduran zarlar (Plevra, periton, peri-
kard, oynak yerleri, beyin zarlart) ekseriya travma

veya diger bir sebebden iltihaplanirlar. Bu iitihab,

ekseriya bu iltihablara komsu incecik damarlardan
s1iza mishin oralarda toplanmasiyla anlagilir. Ba mayi,

travmaya ve viicudun reaksiyonuna gore az albii-
minli(Regsha: Transudat) veva cok albu-

minli (Netha:Exudat) oldugu bilinir. Bi-
rinei iyi olacaksa hemen iz birakmadan olur, ikin-
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hemen hepsinin bu processusden

Dr. Adnan Atam.
Berlin

cisi daha yavag ve ekseriya geriye fibrin ba-
kiyesi birakarak geger.

Absada olan iltihablarin da buna benzer cereyan
edebilecekleri, bu #limleri diiglindiirmiis ve bu dit-

glincenin incelenmesi bu (8. I.) nazariyesini buldur-
mugtur.

Oldukea eski bir zamandan beri bazi hat intan-
larin (difteri, malarya gibi) seyri esnasmda toksik
6dem husule geldigi biliniyordu ve bu 8demlerin
kapiller cidarlariom ™ bozulwast yiiziinden meydana
getdigi nazariye olarak  sdylenmisti. Sonralan
Réssle bozuk yemeklerden zehirlenip hastalanan
kimselerin karaciferinde gordiigi tagayyliri Serbze

Hepatitis (S. H.) diye bir ad ile ayirmus, bu suretle
8. L. ba yol agmstir.

Bu alim (3. H)) i¢in nee karacifer siarl damar-
lart cidarlar ile karaciger hticreleri arasinda, normal
preparasyoniarda mikroskopla giicliikle fark olunabi-
len, ve lakin bu sekilde bir hastalik esnasinda ige-
risine albiiminli bir mayi sizmasiyla geniglemesinden
tofriki kabil olan bir araligm (Dissesch araligi)

varhgint kabul eder. Bu varhigi bugiin artik patho-
loklarin ¢ofu dnlemektedirler. .

Réssle, (S.H.)ni goyle anlatir ¢ Evveld ka-
raciger kapiller cidarlart bozulur, bu’ yiizden albii-
mint ¢ok ve fazla miktarda bir mayi sizdinir, bu
sizan mayi Disse arahklarina yayilarak oralarini
komgular: zararina genigletir, bunun neticesi karaei-
for parankim hiicresi sikigir, ezilir, veya sokulfir,
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Tip, saf bilimden ziyade, bilim ile sanatin birlesmesiyle olusan bir disiplindir. Pozitif bilimlerin
¢ogu alanini tanimlamay1 amaglarken, tip bilimsel metod ve prensipleri insanligin yararina
kullanilan bir maharete dontstiiriir. Bir bagka deyisle, tip basli bagina bir sifa verme sanatidir.

Hekimlik meslegini biitiin bu 6geleri ile hakkini vererek yapabilme, yasadigimiz ani idrak
edebilme, ge¢miste yapilan hatalar1 tekrarlamama ve bir dl¢iide ileriyi 6ngorebilme s6z konusu
oldugunda tip tarihine vakif olmanin 6nemi inkar edilemez. Mesleginin teknik yonleri kadar
tarihini de 6grenmek icin ¢aba gosterenler basariya ulasma yolunda bir adim 6nde olacaklardur.
Herakleitos'un yiizyillar 6ncesinden ifade ettigi ‘Degismeyen tek sey degisimin kendisidir’ sozii
teoriler, kesifler, yenilikler insanligin binlerce yilda olusturdugu bilgi birikiminin drtnddiir.
Giintimiiz tibb1 da gegmisten bu yana basamak basamak ¢ikilan bir merdiven gibi, gercege ulasan
yoldaki tiim bilgi ve tecriibelerin sentezidir. Yarinin bilimine ise bugiinden aktardigimiz bilgi ve
tecriibelerimiz temel olacaktir.

Alaninda ehil, degerli bilim insani hocalarimizin katkilariyla ortaya ¢ikan ve tip dallarinin
tarihini hekim goziiyle anlatmay1 hedefleyen bu kitabin tibba, hekimlige ve sagliga ilgi duyan
tiim okurlar igin bir kaynak eser olmasini umuyoruz.
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