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Amag: Akut apandisit tanisinda 6yki ve fizik muayene en
giivenilir yontem olmasina ragmen c¢ocuk yas grubunda olan
hastalarda fizik muayene sirasinda yasanan zorluklar apandisit
tanisinin ~ laboratuvar  belirtecleri  ile  desteklenmesini
gerektirebilir. Bu amagla ¢aligma, Alvarado skoru ile
ultrasonografik bulgularin, bazi hematolojik parametrelerin, C
reaktif protein / albiimin orani ve trombosit kitle indeksinin tek
tek veya birlikte kullanimmm akut apandisit tanisinda
etkinligini belirlemek amaciyla planlandi.

Gereg ve Yontemler: Mart 2019- Mart 2020 tarihleri arasinda
merkezimizde akut apandisit tanisi ile opere edilen hastalar
retrospektif  olarak incelendi. Demografik  6zellikler,
biyokimyasal parametreler, radyolojik bulgular, Alvarado
skorlamasi dosya kayitlarindan temin edildi.

Bulgular: Caligmaya toplam 68 (E/K:44/24) hasta dahil edildi.
Hastalarin yas ortalamasi 11.04+3.71 yildi. Alvarado skoru ile
notrofil / lenfosit degeri, C reaktif protein diizeyi, C reaktif
protein diizeyi / albiimin degeri ve apendiks ¢ap1 ile hematokrit
diizeyi arasinda pozitif yonde korelasyon tespit edilmistir
(p=0.268, P<0.05). Buna ragmen Alvarado skoru ile ortalama
trombosit hacmi ve trombosit kitle indeksi arasinda iligki
saptanmamigtir (p>0.05).

Sonug: Notrofil / lenfosit degeri, C reaktif protein diizeyi
diizeyi, C reaktif protein diizeyi / albiimin degeri ve hematokrit
diizeyindeki artisin = Alvarado skoru ile kullanilmasi
ultrasonografinin ulasilamadigt ve apendiksin
goriintiilenemedigi durumlarda apandisitli ¢ocuklarda tanisal

belirteg olarak degerlendirilebilir.

Anahtar Kelimeler: Cocuk, apandisit, Alvarado skoru, C reaktif
protein

ABSTRACT

Objective: Although history and physical examination are the
most reliable methods in the diagnosis of acute appendicitis, the
difficulties experienced during physical examination in patients
in the pediatric age group may require support with laboratory
biomarkers. For this purpose, we combined the Alvarado score
with  ultrasonographic ~ findings, some hematological
parameters, C reactive protein / albumin ratio and platelet mass
index to determine the effectiveness of its use individually or
together in the diagnosis of acute appendicitis.

Material and Methods: Patients who were operated with the
diagnosis of acute appendicitis in our center between March
2019 and March 2020 were retrospectively analyzed.
Demographic  characteristics,  biochemical  parameters,
radiological findings, Alvarado scoring were obtained from file
records.

Results: A total of 68 (M / F: 44/24) patients were included in
the study. The average age of the patients was 11.04+3.71 years.
There was a positive correlation between the Alvarado score
and neutrophil / lymphocyte value, C reactive protein level, C
reactive protein / albumin value, and appendix diameter and
hematocrit level (p = 0.268, p <0.05). However, there was no
relationship between the Alvarado score and mean platelet
volume and platelet mass index (p> 0.05).

Conclusion: The use of neutrophil / lymphocyte value, C
reactive protein level, C reactive protein / albumin value, and
the increase in hematocrit level together with the Alvarado
score can be considered as a diagnostic marker in children with
appendicitis when ultrasonography is not available and when
the appendix cannot be visualized.

Keywords: Child, appendicitis, Alvarado score, C reactive
protein
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GIRIS

Apandisit, ¢ekumdan ¢ikip kor sonlanan apendiks
yapisinin akut enflamasyonudur. Acil batin cerrahileri
nedenleri arasinda onemli bir yer tutar (1). Akut
apandisit tanisinda gesitli tan1 yontemleri kullanilmasina
ragmen Oykii ve fizik muayene en giivenilir yontem
olmaya devam etmektedir. Ancak ¢ocuk yas grubunda
olan hastalarda fizik muayene sirasinda yasanan
zorluklar apandisit tanisinda laboratuvar belirteglerin
kullanilmasin1  gerektirebilir. Bu amagla skorlama
sistemleri, goriintileme yontemleri ve  birgok
inflamatuvar parametrenin serum diizeyleri erken tanida
veya akut-komplike apandisitin ayirt edilmesinde
kullanilmak tizere arastirilmaktadir. Hastaliga 6zgii,
tespit edilebilir, degisikliklere bagli olarak uygun zaman
diliminde serum seviyesi degisebilen nitelikte bir
belirteg heniiz tespit edilememistir. Ancak bazi
belirtegler, fiziksel inceleme bulgular1 ve diger
goriintiileme yontemleri ile birlikte kullanildiginda
tanida daha faydali oldugu kabul edilmektedir. Bu
nedenle akut apandisit tanist koymak i¢in oyki, fizik
muayene ve laboratuvar bulgularini bir biitiin olarak
degerlendirmek gerekir (2).

Bu c¢alisma, Alvarado skoru ile ultrasonografik
bulgularin, bazi hematolojik parametrelerin, C reaktif
protein (CRP) / alblimin orami ve trombosit kitle
indeksinin tek tek veya birlikte kullanimmin akut
apandisit tamsinda etkinligini belirlemek amaciyla

planlandi.

GEREC VE YONTEM

Calismamiz Mart 2019- Mart 2020 tarihleri arasinda
akut apandisit tanisi ile opere edilen ve patoloji sonucu
akut apandisit rapor edilen 68 hastanin retrospektif
olarak dosyalarinin incelenmesi ile gerceklestirildi.
Olgularin demografik 6zellikleri (yas, cinsiyet), agrinin
siiresi, klinik bulgular, CRP diizeyleri, alblimin
diizeyleri, CRP / albiimin degeri, hematolojik

parametreleri, Alvarado skorlamasi kaydedildi. Kendini

ifade edemeyecek kadar kii¢iik olan ¢ocuklar, karin dis1
nedenlerle karin agrisi olanlar, mental retardasyon ya da
diger zihinsel hastaliklar nedeniyle sozel iliski
kurulamayan ve kronik hastaligi olan olgular ¢aligmaya
alinmadi. Alvarado skoru, semptom, klinik bulgular ve
laboratuvar ~ sonuglarindan  olusmaktadir.  Skoru
olusturan semptomlarda; mevcut agrinin yayilimi,
istahsizlik ve kusma, klinik bulgular ise; sag alt
kadranda agri, rebound, hassasiyet ve yiikselen ates,
laboratuvar bulgulart ise total 16kosit sayisinda (WBC)
artma, ndtrofil hakimiyeti mevcuttur. Sekiz parametre
tizerinden toplam 10 puan ile degerlendirilmektedir.
Skor puani 2 ve altinda diisiik olasilikla apandisit (%2),
3-6 orta riskte apandisit (%8—48), 7 ve lizerinde yiiksek
riskte apandisit (%78-96) olasiligin1 gostermektedir
(Tablo 1). Mevcut skorlama sistemlerinde CRP degeri
kullanilmamaktadir (5,-7). Calismamizda Alvarado
skorlamasi ile ultrasonografinin, hemogram
parametrelerinin, CRP / alblimin oraninin ve trombosit
kitle indeksinin tek tek veya birlikte kullaniminin akut
apandisit tamist koymada etkisinin  belirlenmesi
planlandu.

Calismamiz igin yerekl etik kurul onayr alinmistir
(Kirsehir Ahi Devran Universitesi Tip Fakiiltesi Klinik
Arastirmalar Etik Kurulu; tarih: 09.04.2020, say1
n0:2020-06/34.). Calismamiz Helsinki deklerasyonunun
belirledigi etik ilkelere gore yapilmistir.

Tablo 1: Alvarado Skoru
Klinik Bulgular Skor

Agrinin saga lokalize olmasi

Istahsizlik

Bulanti- Kusma

Sag alt kadranda hassasiyet

Rebaund bulgusu

Yiiksek ates

Lokosit yiiksekligi

RN R RN R R e

Yaymada sola kayma

[ay
o

Toplam
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Istatistiksel Yontem
Calismanin istatistik analizleri Statistical Package for
Social Sciences version 25.0 software for Windows
(IBM SPSS Statistics for Windows Version 25.0.
Armonk, NY: IBM Corp., USA) kullanilarak
yapilmigtir. Normallik varsayimi Kolmogorov-
Smirnov ve Shapiro-Wilk testleri ile test edilmistir.
Degiskenlere ait aciklayici istatistikler
ortalamazstandart sapma, ortanca (Min-Maks), seklinde
verilmistir. Grup karsilagtirmalar1 Kruskall Wallis testi
ile test edilmistir. Aralarinda anlamli farklilik ¢ikan
gruplarin karsilastirilmasi igin Kruskall Wallis testinin
post hoc testi olan Mann Whitney-U testi kullanilmustir,
Degiskenler arasindaki iliskiler Spearman Korelasyon
analizi ile test edilmistir. Tim analizlerde p<0.05
istatistiki  olarak  anlaml

degerleri seklinde

yorumlanmuistir.

BULGULAR

Calismaya toplam 68 hasta dahil edildi. Bu hastalarin
%64.7°s1 (n=44) erkek, %35.3’0 (n=24) kiz hastaydi.
Hastalarin yas ortalamast 11.04+3.71 yildi. Apendiks
¢ap1 ve Alvarado skorunun laboratuvar parametreleri ile
iligski katsayilar1 Tablo 2’de verilmistir. Apendiks cap1
ile hematokrit arasinda pozitif yonli ve onemli bir
korelasyon tespit edilmistir (p=0.268, p<0.05).
Alvarado skoru ile WBC arasinda pozitif yonlii gilighi bir
korelasyon tespit edilmistir (p=0.682, p<0.01) (Tablo 2).
Beyaz kiire sayismin yilkselmesi Alvarado skorunu
artttrmaktadir. Alvarado skoru ile nétrofil sayist
arasinda pozitif yonlii giigli bir korelasyon tespit
edilmistir (p=0.472, p<0.01) (Tablo 2). Benzer sekilde
Alvarado skoru ile nétrofil / lenfosit degeri arasinda
pozitif yonlii giicli bir korelasyon tespit edilmistir
(p=0.344, p<0.01) (Tablo 2).

Alvarado skoru ile CRP / albiimin degeri arasinda

pozitif yonlii giicli bir korelasyon tespit edilmistir

(p<0.01) (Tablo 3). Alvarado skoru ile CRP degerleri
arasindaki iligki istatistiki olarak anlamli bulunmustur
(p<0.05) (Tablo 3). En yiiksek CRP ortanca degeri (230
mg/l [35.5-250.5]) Alvarado skorunun 10 oldugu
hastalarda tespit edilmistir. Ortalama trombosit hacmi
(MPV) ve trombosit kitle indeksi degerleri ile Alvarado
skoru arasindaki iligski anlamli bulunmamistir (p>0.05).
Notrofil / lenfosit oraninin artisi, CRP ve CRP / albiimin
degerinin artis1 ile Alvarado skorlar1 arasindaki iliski

istatistiki olarak onemlidir.

Tablo 2: Apendiks cap1 ve Alvarado skorlarmin

biyokimya parametreleri ile olan iligkisi

Apendiks ¢capt  Alavarado skoru

CRP -0.103 0.001
Albiimin 0.106 -0.101
WBC -0.149 0.682**
ALS -0.175 0.062
ANS -0.194 0.472%*
NLO 0.055 0.344**
MPV 0.007 0.026
HGB 0.193 0.070
HCT 0.268* 0.091
RBC 0.176 0.136
MCV 0.132 -0.047
PLT -0.041 0.002
CRP/ALB -0.194 0.429**
TKi -0.023 0.013
**p<0.01

CRP: C-reaktif protein, WBC: Beyaz kiire sayisi, ALS:
Absolii lenfosit sayisi, ANS: Absolii nétrofil sayisi,
NLO: Nétrofil/lenfosit orani, MPV: Ortalama platelet
hacmi, HGB: Hemoglobin, HCT: Hematokrit, RBC:
Eritrosit sayis;, MCV: Ortalama eritrosit hacmi, PLT:
Trombosit sayisi, CRP/ALB: C-reaktif protein albiimin

orani, TKI: Trombosit kitle indeksi.
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Tablo 3: Alvarado skor puanlarina gore tetkik sonuglarindaki degisim

Tetkik Sonu¢ Alvarado skoru p
4 5 6 7 8 9 10

CRP (mg/l) 41.25 (1.4-92.0) a 61.5(3-219) a 54.5 (15-296) b 6.05 (0.0-141) a 17 (0-208) a 19 (5-144) a 230 (35.5-250.5) ¢ 0.045
Albiimin (g/1) 45 (33-48) abcd 47 (42-51) d 43.5 (35-48) ab 45.5 (41-51) bed 46 (41-53) cd 43 (37-48) abc 43 (35-43) 0.011
Apendiks ¢ap1 8 (4-13) 5 (0-14) 8 (0-11) 9.5 (0-13) 5(0-13) 5(0-12) 3(0-9) 0.147
(mm)

WBC (uL) 10685 11890 10675 15495 17650 17190 27136.6 0.000

(8790-13200) a (9880-18770) ab (9570-12870) a (9350-22190) bc (14250-27500) ¢ (14010-21600) ¢ (21190-31530) d
ALS (uL) 2410 (1510-3300) 1720 (550-3450) 1760 (1390-2480) 1840 (610-6210) 1460 (680-4040) 1700 (520-6200) 3250 (3080-3700) 0.161
ANS (uL) 7290 (4300-9670) a 9350 (5840-15710) a 8120 (7090-9910) a 12345 (6250-18330) 13880 (8890-24500) . 14750 (11950-18380) a 24850 (16190-90900) b 0.000
ANS/ALS 3.25(1.30-5.08) a 7.42(1.69-16.50) ab 4.68 (2.85-5.36)a  5.76 (1.65-30) ab 8.79(3.54-19.07) ab 10.81 (2.19-25.07) ab 7.64 (5.25-24.56) b 0.003
MPV (fL) 9.9 (8.8-10.30) 10.30 (8.5 (12.10)  9.75 (8.60-10.60) 10 (7.7-11.10) 9.9 (7.8-11.6) 9.7 (8.10-11.20) 11 (9.30-11.60) 0.797
HGB (g/dl) 14.05 (10.10-14.40) 13.7 (11.6-15.30)  12.4 (11.5-153)  13(11.2-15.10)  14.6 (10.2-18.3) 12.9 (10.8-15.3) 135 (12.8-14.6) 0.310
HCT (%) 41.7 (30.3-42.8) 39.2 (34.6-46.3)  37.55(33.40-44.50) 39.85(33.7-44.70) 43.5(31.8-51.10) 38.9 (35.3-44.6) 39.2 (39-42.2) 0.316
RBC 5.15 (4.02-5.56) 4.98 (4.35-5.49) 4.91 (3.99-6.74) 4.92 (4.16-5.48) 5.29 (4.37-5.99) 4.83 (4.25-5.94) 5.31 (5.27-5.39) 0.407
MCV (fL) 78.75 (75.4-84.4) 79.5 (77.3-85.0) 78.35 (59.9-88.2) 80.1 (75.3-87.6) 81.6 (56.9-87.4) 80.8 (59.4-83.3) 73.8 (72.4-80.1) 0.422
PLT (uL) 325000 282000 336500 322500 316000 295000 378000 0.418
(283000-355000)  (217000-382000)  (224000-393000)  (228000-390000)  (196000-446000) (189000-339000) (174000-430000)

CRP/ALB 0.35(0.02-3.0)a  0.278(0.0-0.85)a  1.37(0.0-5.0) ab 0.34 (0.01-3.0) a 0.54 (0.03-5.0) a 3.97 (0.09-8.0) b 5.34 (3.0-7.14) ¢ 0.002
TKi 3251 (2490-3656) 2709 (2425-3935) 3131 (2374-4126) 2936 (2032-3978) 3006 (1862-4460) 2880 (1947-3187) 3515 (1914-4988) 0.735

*Ayni satirda ayni1 harfle gosterilen ortalamalar arasinda anlamli farklilik yoktur (p<0.05).
CRP: C-reaktif protein, WBC: Beyaz kiire sayisi, ALS: Absolii lenfosit sayisi, ANS: Absolii nétrofil sayisi, MPV: Ortalama Platelet hacmi, HGB: Hemoglobin, HCT: Hematokrit,
RBC: Eritrosit sayis1i, MCV: Ortalama eritrosit hacmi, PLT: Trombosit sayis;, CRP/ALB: C-reaktif protein albiimin orani, TKi: Trombosit kitle indeksi, mg/l: Miligram litre orani,

g/1: gram litre orani, mm: milimetre.
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TARTISMA

Apandisit tanisi alan hastalarda inflamasyona bagh
olarak artmig sitokin yanitt ve inflamasyon
belirteglerinde yiikseklikler saptanabilir (8). Klinik
bulgularin laboratuvar belirtegleriyle gii¢lendirilmesi
ozellikle c¢ocuk yas grubu hastalarda taninin
desteklenmesinde  fayda saglayabilir.  Apandisit
tanisinda standart yaklagimlar olusturmak amaci ile
kullanilan Alvarado skoru ilk kez 1986 yilinda
tanimlanmistir (6). Bugiin i¢in en yaygm kullanilan
skorlama sistemi olarak bilinmektedir. Alvarado skoru,
semptom, klinik bulgular ve laboratuvar bulgularinin
degerlendirilmesi ile hesaplanmaktadir. Laboratuvar
bulgular1 icerisinde beyaz kiire sayist ve notrofil
sayisindaki artis degerlendirilitken CRP  degeri
kullanilmamaktadir (5,6). Bu nedenle akut apandisit
tanili hastalarimizda CRP diizeyindeki artisin Alvarado
skoru ile giiglii bir iliski oldugunu géstermesi, beraber
kullanildiginda skorlamanin spesifite ve duyarliligim
artirmayt  saglayabilecegi  diigiiniilmektedir. Akut
apandisitin diger karmn agrist yapan hastaliklarla ayirt
edilmesinde CRP’nin karin agrisi olan ve agris1 24-48
saatten uzun siiren hastalarda en duyarh test olarak kabul
edilmesi ve hatta hastaligin ciddiyeti tahmin etmede
faydali olmasi da (9-11,13) klinik kullanimdaki degerini
hatirlatmak i¢in 6nemlidir.

CRP diizeyinde saptanan yliksekliklere ek olarak CRP
/ alblimin oranin da inflamatuar bir belirte¢ olarak
kullanilabilecegi  belirtilmektedir ~ (16).  Bizim
calismamizda Alvarado skorunun artisi ile CRP /
albiimin oraninin artig1 korale olup birlikte kullanilmasi
tanty1 pozitif yonli desteklemektedir. Akut apandisit
tablosunda en sik rastlanilan laboratuvar bulgusu beyaz
kiire sayisinin yiikselmesidir. Ancak bazi vakalarda
normal degerlerde olabilecegi unutulmamalidir. Tersine
akut apandisit disinda sag alt kadranda lokalize agr ile
basvuran  ¢ocuklarn  da  ¢ogunda  lokositoz
goriilebilmektedir. Lokositoz varligmin tek bagina; akut

apandisit tamisinda %70-80 duyarliliga, %60-68
Ozgiillige sahip oldugu kabul edilmektedir (10). Bizim

calismamizda hastalarin beyaz kiire sayis1 yiikseldikge
Alvarado skorunun da daha yiiksek oldugu bulunmustur.
Alvarado skoru yiikksek olmayan ve apendiksi
ultrasonografi ile goriintiilenemeyen olgularda apandisit
tanisinin diglanmasinin daha kolay oldugu bildirilmistir
(12,15). Notrofil lenfosit oraninin 3.5 ve iizerinde
olmast hem tani hem de hastaligin siddetinin
belirlenmesinde  yol  gosterici  olabilir  (6,17).
Calismamizda Alvarado skoru arttik¢a notrofil / lenfosit
degerinde artis saptanmistir (p<0.05). Bu sonugta
Alvarado skoru ile bu belirteclerin birlikte kullanilmast
akut apandisit tanisinda faydali  olabilecegini
disiindiirmektedir. Erigkin akut apandisit tanisinda
kullanilan diger laboratuvar belirteci olan MPV, CRP ve
beyaz kiire sayisindan iistiin olmadig1 bildirilmektedir
(2). Akut apandisit tanist alan 43 cocuk hastanin
katildigi bir c¢alismada (18) ise MPV’nin tanida
kullanilmasmim uygun olmadigi belirtilmistir. Bizim
calismamizda da MPV degeri ile Alvarado skoru ve
ultrasonografi  bulgular1  arasinda  bir  iliski
saptanmamigtir. Seyhanli’nin yapmis oldugu ¢alismaya
benzer sekilde bizim ¢alismamizda da Alvarado skoru
ile trombosit kitle indeksi arasinda anlamli bir iligki
saptanmamigtir ~ (p>0.05) (19). Dogan G ve
arkadaslarinin yapmis oldugu ¢aligmada akut apandisit
ile hematokrit diizeyi arasinda iligki saptanmamistir
(20). Calisgmamizda ise apendiks cap1 ile hematokrit
arasinda pozitif yonlii korelasyon saptanmistir (p<<0.05).
Bizim c¢alismamizda da literatiire benzer sekilde
hastalarin Alvarado skoru yiiksek saptanmis ve
laboratuvar  belirteglerin  de bunu destekledigi
bulunmustur (21). Bu nedenle Alvarado skoru,
ultrasonografi ve yeni belirteclerin birlikte kullanimi ile
hastalara gereksiz bilgisayarli tomografi ¢ekilmesinin
ontine gegilebilir.

Calismamiz retrospektif olarak planlanmis, tek merkez
deneyimi sunmaktadir. Karm agris1 ile gelen ve akut
apandisit ~ olmayan  hastalarin  sonuglart  ile

kargilagtirtlmamis olmasi c¢alismamizin kisitliligi gibi

goriinmektedir. Ancak, karin agrist nedeni ile bagvuran
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cocuk yas grubu hastalarda hem acil serviste hem ¢ocuk
polikliniklerinde tan1 agisindan zorluklar yasanan
hastalar igin dikkat edilmesi gereken parametreleri
yansittig1 diistiniilmektedir.

Sonug olarak; akut apandisitin karin agrist yapan diger
nedenlerden ayrilmasi, erken tanisi ve akut komplike
ayriminin  yapilmast son derece Onemlidir. Tanida
kullanilan laboratuvar belirteglerinin  6nemli bir
cogunlugu akut apandisit olgularinda artmakta ancak
hicbiri tek basina tan1 koyduramamaktadir. Birden ¢ok
belirtecin birlikte degerlendirilmesi apandisit tanisinda
daha etkindir. Fizik inceleme ve ayrintili Gykiiniin
tanidaki yeri diger yontemlere gére halen Ustiinligiinii
korumaktadir. Ancak inflamasyon belirteglerinin diger
tanisal yontemlerle birlikte degerlendirilmesi dogru ve
zamaninda apandisit tanis1 koymak miimkiin olabilir.
Hematokrit, nétrofil lenfosit orani, CRP ve CRP /
alblimin oraninin birlikte veya Alvarado skorlama
sistemine eklenerek kullanilmasi ile tanisal dogrulukta
artts saglanabilecegini disiinmekteyiz. Tam kan
sayiminda kolaylikla arastirilabilen bu belirtegler
apandisitli  ¢ocuklarda  tanisal  belirteg  olarak
degerlendirilebilmesi ve risk skorlamalarina dahil
edilebilmesi ancak daha genig hasta sayilarina sahip

calismalarla miimkiin olacaktir.

Catisma Beyani: Bu g¢alismada herhangi bir potansiyel

¢ikar ¢atigmasi bulunmamaktadir.

Arastrmacilarin - Katki  Orami Beyami:  Yazarlar
makaleye esit oranda katki saglamis olduklarini beyan
ederler. Anafikir: RD; Analizz RD, UC, ZG; Veri
saglama: RD, UC; Yazim: RD, Diizeltme: RD, UC, ZG;
Onay: RD, UC, ZG

Destek ve Tesekkiir Beyani: Calismaya iliskin higbir
kurum ya da kisiden finansal destek alinmamigtir.

Etik Kurul Onami: Kirsehir Ahi Devran Universitesi Tip
Fakiiltesi Klinik Arastirmalar Etik Kurulu; tarih:
09.04.2020, say1 n0:2020-06/34.
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TRANSTHORACIC ECHOCARDIOGRAPHY FOR ANALYSIS OF RIGHT
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Sag Ventrikiiler Deformasyon Analizi Icin Transézofageal ve Transtorasik Ekokardiyografinin
Karsilastirmali Degerlendirmesi
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ABSTRACT

Objective: The transthoracic echocardiography (TTE) is the
primary method to evaluate the right ventricular (RV) functions,
but the assessment of the RV by TTE can be difficult due to the
complex structural and anatomical position of the RV. The
transesophageal echocardiography (TEE) is a good alternative to
TTE when faced with difficulties in obtaining images. In this
study, we investigated the agreement between TTE and TEE for
the evaluation of the RV functions.

Material and Methods: This study was carried out on 78 patients
between January 2017 and May 2017. The TTE and TEE records
of the patients were compared by using Bland Altman analysis,
and the mean difference and confidence interval between them
were analyzed.

Results: Seventy-eight patients were involved in this study. The
mean age of patients was 42 years, and 34% of the participants
were female. In Bland Altman analysis, there was a moderate
agreement between TTE and TEE in terms of mean difference of
the E velocity, the A velocity, E’, A’. In contrast, there was a good
agreement between TTE and TEE in terms of mean difference of
RV strain, RV strain rate E, RV strain rate A, RV strain rate S
which means that it could be appropriate to use them
interchangeably.

Conclusion: The deformation parameters are essential for
analyzing the RV functions, making a clinical decision, and
estimating adverse events. The deformation parameters measured
using TEE may yield information as accurate and useful as those
measured using TTE, and they may be used interchangeably in
making a clinical decision.

Keywords: Transthoracic echocardiography, transesophageal
echocardiography, right ventricular, 2D echocardiography

07/

Amag: Transtorasik ekokardiyografi (TTE), sag ventrikiiliin
(SV) boyut ve fonksiyonunu degerlendirmek icin birincil
yontemdir, ancak SV’nin karmasik yapisal ve anatomik
konumu nedeniyle TTE ile degerlendirilmesi gii¢ olabilir.
Transozofageal ekokardiyografi (TOE), gériintii elde etmede
zorluklarla karsilagildigimmda TTE’ye iyi bir alternatif olarak
tercih  edilmektedir. Bu ¢alismada, RV islevlerinin
degerlendirilmesi icin TTE ve TOE arasindaki uyumu
arastirdik.

Gerec¢ ve Yontemler: Bu ¢alisma Ocak 2017 ile Mayis 2017
arasinda 78 hasta lizerinde gergeklestirildi. Hastalarin TTE ve
TEE kayitlar1 Bland Altman analizi ile karsilagtirilarak
aralarindaki ortalama farklar ve giiven aralig1 analiz edildi.

Bulgular: Bu calismaya 78 hasta katildi. Hastalarin ortalama
yast 42 idi ve katilimcilarin% 34'i kadindi. Bland Altman
analizinde, E dalga velositesi, A dalga velositesi, E* ve A’
degerleri ortalama farklar1 agisindan, TTE ve TOE arasinda orta
diizeyde bir uyum vard1. Bunun tersine, TTE ve TOE arasinda
SV gerinim, SV gerinim hiz1 E, SV gerinim hiz1 A, SV gerinim
hiz1 S degerlerinin ortalama farklari agisindan iyi bir anlasma
vardi. Bu da her iki yontemin birbirinin yerine kullanilmasinin
uygun olabilecegi anlamina geliyordu.

Sonu¢: Deformasyon parametreleri, SV islevlerini analiz
etmek, klinik bir karar vermek ve istenmeyen olaylar1 tahmin
etmek icin gereklidir. TOE kullanilarak 6lciilen deformasyon
parametreleri, TTE kullanilarak 6l¢iilen bilgiler kadar dogru ve
faydali bilgi verebilir ve bu iki yontem klinik bir karar vermede
birbirinin yerine kullanilabilir.

Anahtar Kelimeler: Transtorasik ekokardiyografi,
transdzofageal ~ ekokardiyografi, sag  ventrikiil, 2D
ekokardiyografi.
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INTRODUCTION

The right ventricular (RV) functions are affected by
several diseases and evaluating the RV function plays a
key role in patients with pulmonary hypertension,
pulmonary embolism, RV infarction, pulmonary and
tricuspid valvular heart disease and intracardiac shunts.
In recent years, the RV size and function have received
increasing attention even in left heart disease (1). Also,
current studies have shown that RV dysfunction affects
patients' effort capacity and survival. Therefore, the
evaluation of RV function and size is becoming
increasingly important. However, RV is a cardiac
chamber, functions of which we know very little about
because of its asymmetric and complex anatomical
structure (2).

The gold standard in determining the size and function
of the RV is magnetic resonance imaging, but it is
expensive and difficult to achieve for each patient. The
right heart catheterization is the gold standard method
for the measurement of pulmonary pressures; however,
it is not preferred because it is time-consuming and
causes radiation exposure (3). Therefore, transthoracic
echocardiography (TTE) stands out as the first method
to be used in the evaluation of RV (4-6). Although TTE
offers fast and reliable results, the diagnostic power of
TTE reduces in some cases, when the image quality is
not good, or it is necessary to evaluate the mass-
thrombus distinction and valve structure and functions
(7). Furthermore, there are some difficulties because of
the eccentric crescent form wrapping the left ventricle,
localization behind the sternum and complex
contraction mechanism of the RV (3). So, in such cases,
transesophageal echocardiography (TEE) may be an
excellent alternative to TTE (8-10).

Even though both methods are frequently used in current
practice, there is no study directly comparing their
measurement accuracy in evaluating the RV function.
The current guidelines state that there is inadequate data
to make particular recommendations for RV size and

function with TEE (3, 11). In the present study, we

investigated the agreement between TTE and TEE in
evaluating the RV functions by using Bland Altman

analysis.

MATERIALS AND METHODS

This study was carried out on the patient population that
applied to our clinic between January 2017 and
December 2017 and underwent echocardiographic
evaluation because of cardiac anomaly screening. The
written informed consent of patients and the approval of
the ethics committee were obtained (The Ethics
Committee of Erzurum Regional Training and Research
Hospital- 04.06.2018- 2018/11-107). Patients having
bad echogenicity, those that were not able to tolerate the
procedure, and those that were not voluntary in
participation were excluded. Right ventricular
echocardiographic parameters of the patients were
measured and recorded simultaneously with TTE and
TEE methods.

Transthoracic Echocardiography

All of the patients underwent echocardiographic
examination in the left lateral decubitus position by
using a Vivid 7 device. In accordance with the current
American society of echocardiography
recommendations, the images for the offline analyses
were recorded from all the windows in apnea periods, in
the length of a minimum three cardiac cycles, and at 50-
70 fps.

Transesophageal Echocardiography

After at least 4 hours of fasting, TEE was performed to
all the patients in the left lateral decubitus position by
using Vivid 7 (GE Healthcare Horten, Norway) device
and 5 MHz TEE probe. Xylocaine spray (5%), was used
for pharyngeal anesthesia. The blood pressure values
and heart rates of the patients were recorded during the
procedure. TEE probe was pushed forward through the
esophagus and the cardiac structures were analyzed. The
records were taken for offline analysis in the apnea
period and the length of a minimum of three cardiac

cycles. All of the cardiac chambers and valves were
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analyzed, and the procedure was terminated when the
records were taken. No complication developed after the
procedure.

Offline Analysis

The records were assessed by two experienced
cardiologists in accordance with current ASE
recommendations and by using ECHOPAC (GE-
Healthcare, Milwaukee, Wisconsin, USA) software. All
of the patients underwent standard echocardiographic
examination including 2D (two-dimensional), PW
(pulsed-wave) Doppler, color Doppler and M-mode
echocardiography by using both TTE and TEE. The
deformation analyses were interpreted over the video
records, which were recorded at the rate of 50-75
frames/sec and in which the endocardial borders are
visible. The endocardial borders were manually drawn
by using the pointer. Then, the device calculated the RV
strain and RV strain rate parameters. The measurements
were repeated after a week, and the intra-observer and
inter-observer variability were calculated.

Statistical Analyses

The normally distributed variables were expressed with
mean and standard deviations, whereas the non-
normally distributed variables were expressed in median
and categorical variables in percent. Bland Altman
analysis was performed to compare TTE and TEE
measurements. The measurement results of both groups
were compared using the Wilcoxon test. The analyses
were performed using SPSS Version 22. The statistical

significance was set at p <0.05.

RESULTS

Seventy-eight patients were enrolled in the present
study. The mean age of the patients was 42 years, and
34% of them were female. When comparing the
conventional and tissue Doppler parameters, no
significant difference was found between TTE and TEE

measurements (p>0.05, for all) (Table 1).

In Bland Altman analysis, there was a moderate
agreement between TTE and TEE in terms of mean
differences (Md) of the E velocity (Md=0.08), the A
velocity (Md=-0.11), E> (Md=0.03), A’ (Md=0.015)
(Table 2), which means that they would not be
appropriate to use them interchangeably.

When the RV deformation parameters were
investigated, the values measured using TEE were
higher than those measured TTE but there was no
statistically significant difference (p>0.05 for RV strain
and RV strain rate values). The deformation analyses of
both groups are presented in Table 2. In Bland Altman
analysis, there was a good agreement between TTE and
TEE in terms of mean differences of RV strain
(Md=0.79), RV strain rate E (Md=0.02), RV strain rate
A (Md=-0.15), RV strain rate S (Md=0,12) which means
that it could be appropriate to use them interchangeably
(Figure 1).

Table 1: Comparison of transthoracic and

transesophageal echocardiographic parameters

Variables TTE TEE P value
LVDD (mm) 46.8+6.0 46.1+5 0.43
LVSD (mm) 262452 254452 0.67
RVD (mm) 37.5+6.2 37.1£6.2 0.21
TAPSE (mm) 19+£5.2 20.24+5.2 0.45
SPAP (mmhg) 251452  28.6+£5.2 0.78
LV-EF (%) 62.4+6.0  62.9+6.0 0.32

E velocity (m/s)  1.2+0.14  1.1+0.10 0.36
A velocity (m/s)  0.59+0.10  0.70+0.10 0.56

E’(m/s) 0.14£0.02 0.1120.03  0.23
A’(m/s) 0.16£0.01  0.15+0.01  0.19
IVRT (ms) 86.2413.6 89.9+11.1  0.49
IVCT (ms) 422481 444493 067
RVS (%) 244452 252452 052
RVSR E (s?) 11502 1.3+0.2 0.43

RVSR A (s?) 125402 1.4+0.2 0.45
RVSR'S (sY) 1.02+£0.2 11402  0.71
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Table 2: The mean differences and limits of agreement

of transthoracic and transesophageal echocardiographic

parameters
Variables Mean 95% Limits of
differences agreement
LVDD (mm) 0.72 (-0.3)- (1.8)
LVSD (mm) 0.81 (-0.46) - (2.2)
RVD (mm) 0.39 (-0.23)- (1.2)
TAPSE (mm) -1.2 (-21) - (19)
SPAP (mmhg) -3.5 (-23) - (21)
LV-EF (%) -1.5 (-11) - (18)
E velocity (m/s) 0.08 (0.16) - (0.28)
A velocity (m/s) -0.11 (-0.32) - (0.25)
E’(m/s) 0.03 (-0.04) - (0.07)
A’(m/s) 0.015 (-0.24) - (0.45)
IVRT (ms) -2.7 (-31) - (22)
IVCT (ms) -2.2 (-19) - (23)
RVS (%) 0.79 (-0.43) - (2)
RVSRE (s7) 0.02 (-0.13) - (0.17)
RVSR A (s1) -0.15 (-0.29) - (0.16)
RVSR S (s1) 0.12 (0.07) - (0.23)
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Abbreviations: LVDD; left ventricular end-diastolic
diameter, LVSD; left ventricular end-systolic diameter,
RVDD; right ventricular end-diastolic diameter, RVSD
TAPSE;
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LV-EF; left
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Figure 1: Bland Altman Analysis for Right Ventricular Deformation Parameters
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DISCUSSION

In the present study, we investigated the agreement
between TTE and TEE in evaluating the RV function
and size, and we showed that there were a good
agreement between deformation parameters assessed by
TTE and TEE when compared to conventional Doppler
echocardiography methods. To our knowledge, this is
the first study to show the agreement between TTE and
TEE in evaluating the RV function.

RV has an active role in the fetal period, and this role
continues throughout the later stages of life (12).
However, even though it plays such an important role,
the RV is a cardiac chamber, which is not sufficiently
studied because of its complex geometrical structure
(4,5,13,14). The strain of the RV wall suggests the
moderate risk of emboli in the acute period of the
patients with pulmonary emboli and also it is a
significant predictor of mortality and adverse event in
long-term follow-up. Similarly, the increased RV
diastolic diameters of chronic obstructive pulmonary
disease patients are related to mortality and adverse
event. Finally, decreased RV functions are associated
with  mortality and adverse event in chronic
thromboembolic pulmonary hypertension patients
(6,13,15-17). In conclusion, RV size and functions are
affected by many diseases. In clinical practice, the
algorithms of diagnosis, treatment, and follow-up are
determined in parallel with these parameters. As in
assessing the left cardiac chambers, the TTE is the first
option in evaluating the RV structure and functions (18-
20).

In the previous studies, TEE was shown to be superior
to TTE in assessing the diameter and functions of the
RV (21). Furthermore, TEE is also superior to TTE in
assessing the appendix functions and morphology, as
well as detecting the cardiac mass or anomaly. 3D image
support may also increase the success of the procedure
by providing the operator with better visibility (8-
10,22). Finally, TEE is the only option when no

measurement or assessment can be done by using
standard TTE in cases such as obesity or cardiac
anatomic variation. Besides the advantages emphasized
above, its main disadvantage is being a relatively
invasive procedure that needs an anesthetic protocol and
its costs are higher (23).

Studies comparing TEE and TTE have been conducted
to evaluate RV diameter and functions, and the
similarity between the data has been reported to be good.
However, when these two techniques are compared,
there is poor compliance with Doppler parameters (8-
10,22,24-25). Likewise, the similarity between the
Doppler parameters was found to be at a moderate level
in the present study. This may be caused by the fact that
the Doppler parameters are more affected by volume and
hemodynamic status and changes in angular image
quality (26). Also, it was shown in previous studies that
the Doppler parameters might be affected by
preoperative status, heart rate, and blood pressure
change or intra-observer variations (27). However,
when we examined the deformation analysis, the
compliance between the two technics was interestingly
better than the Doppler parameters. The reason for this
result may be that the deformation analysis is less
affected by the operator and the clinical situation. From
this aspect, it can be said that the deformation analyses
can be used interchangeably and, in suitable cases, the
RV strain measurement made with TEE can be
sufficient in making a clinical decision without any
correction.

In the present article, RV Strain, RV strain rate A, RV
strain rate E, and RV strain rate S are used as RV
deformation parameters. Strain is measured from a
change in length between two points before and after
movement. Strain rate is expressed as systole (S),
isovolumic relaxation, early diastole (E), and late
diastole (A) during isovolumic contraction (28). Tissue
Doppler is an echocardiographic technique that uses

Doppler principles to measure the velocity of
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myocardial motion. Tissue Doppler wall velocities
during systole, early relaxation (E), and atrial systole
(A) are processed from RV-free wall and
interventricular septum at three sites (basal, mid cavity,
and apical). E'and A' are their Tissue Doppler velocities
(29). RV isovolumic relaxation time (IVRT) time is
described as the period from pulmonary valve closure to
tricuspid valve opening. RV isovolumic conratcion time
(IVCT) is defined as the interval between coaptation of
the tricuspid valve leaflets and the pulmonic valve
opening (30).

The major limitations of the current study are that it
included a small number of patients and had a
retrospective design. These may affect the statistical
analysis. Also, 3D deformation analysis or cardiac
magnetic resonance imaging analysis that is giving more
accurate data about RV could not be applied due to the
lack of the required equipment.

The deformation parameters are important in assessing
the RV functions, making clinical decisions, and
estimating the adverse events. The deformation
parameters measured with TEE are as accurate and
useful as those measured with TTE, and they can be used
interchangeably in making a clinical decision. However,
it has been demonstrated that TEE is superior to TTE in
the evaluation of Doppler parameters and cannot be used
interchangeably in clinical practice. In addition, it is
predicted that RV strain measurement with TEE may be
sufficient for clinical decision making without any
correction. It is important to conduct future studies with
larger samples and in subgroups of patients with special
clinical significance, such as pulmonary embolism, right
ventricular cardiogenic shock, and subgroup evaluations

of pulmonary hypertension.
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HIiPERTANSIF SOL VENTRIKUL HiPERTROFISININ VENTRIKULER
REPOLARIZASYON UZERINE ETKISI

The Effect of Hypertensive Left Ventricular Hypertrophy on Ventricular Repolarization
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07/

Amag: T dalgasinin tepe ve sonu araligi (Tp-e), Tp-e/QT
orani ve Tp-e/QTc orani ventrikiiler repolarizasyonun yeni
indeksleridir ve ventrikiiler aritmiler ile iligkilendirilmistir.
Hem hipertansiyon hem de sol ventrikiiler hipertrofi
varligmin ventrikiiler aritmi gelisimi ve ani kardiyak 6liim
i¢in bir risk faktorii oldugu bilinmektedir. Bu ¢alismada,
hipertansiyon hastalarinda sol ventrikiiler hipertrofi
varligmin Tp-e aralifi, Tp-e/QT oran1 ve Tp-e/QTc orani
iizerindeki etkisini belirlemeyi hedefledik.

Gere¢ ve Yontemler: Yeni tani alan 346 hipertansiyon
hastast ¢alismaya dahil edildi. Hipertansiyon hastalart
ekokardiyografik sol ventrikiiler hipertrofi varhigina gore iki
gruba ayirildi. Daha sonra yas ve cinsiyet esitlemesi yapilan
175 kontrol hastas1 belirlendi. Tiim hastalarin Tp-e aralig1,
Tp-e/QT ve Tp-e/QTc oranlari, QT ve QTc degerleri 12
derivasyonlu elektrokardiyografi ile Olgiilerek gruplar
arasinda karsilastirildi.

Bulgular: Her ii¢ grup arasinda bazal 6zellikler agisindan
istatistiksel olarak anlamli bir fark bulunmadi. Tp-e aralig,
Tp-e/QT ve Tp-e/QTc oranimnin sol ventrikiiler hipertrofi
gelisen hipertansiyon grubunda hem kontrol gurubuna gére
hem de sol ventrikiiler hipertrofi olmayan hipertansiyon
grubuna gore daha uzun oldugu tespit edildi. Benzer sekilde
geleneksel parametreler olan QT ve QTc degerlerinin de sol
ventrikiiler hipertrofi olan grupta diger iki gruba goére uzun
oldugunu tespit ettik.

Sonu¢: Calismamiz  hipertansiyon hastalarinda  sol
ventrikiiler hipertrofi varliginin Tp-e araligi, Tp-e/QT ve Tp-
¢/QTec oranlarini arttirdigini ortaya ¢ikarmistir. Sonuglarimiz
hipertansiyon hastalarinda aritmi geligimi i¢in ana risk
faktorlerinden birisinin sol ventrikiiler hipertrofi varligi
oldugunu gostermektedir.

Anahtar  Kelimeler:  Hipertansiyon, sol  ventrikiil
hipertrofisi, ventrikiiler repolarizasyon

ABSTRACT

Objective: The peak and end interval of the T wave (Tp-e), the
Tp-e/QT ratio and the Tp-e/QTc ratio are new indices of
ventricular repolarization and have been associated with
ventricular arrhythmias. It is known that the presence of both
hypertension and left ventricular hypertrophy is a risk factor for
the development of ventricular arrhythmia and sudden cardiac
death. In this study, we aimed to determine the effect of the
presence of left ventricular hypertrophy on Tp-e interval, Tp-
e/QT ratio and Tp-e/QTc ratio in patients with hypertension.

Material and Methods: Three hundred and forty-six newly
diagnosed hypertension patients were included in the study.
Hypertension patients were divided into two groups according
to the presence of echocardiographic left ventricular
hypertrophy. Then, 175 age and gender adjusted patients were
determined as a control group. Tp-e interval, Tp-e/QT and Tp-
e/QTc ratios, QT and QTc values of all patients were measured
by 12-lead electrocardiography and compared between the
groups.

Results: There was no statistically significant difference in
baseline characteristics among three groups. Tp-¢e interval, Tp-
e/QT and Tp-e/QTc ratio were found to be longer in the
hypertension group with left ventricular hypertrophy compared
to both the control group and the group without left ventricular
hypertrophy. Similarly, we observed that the QT and QTc
values which are known as conventional parameters of
ventricular repolarization were longer in the left ventricular
hypertrophy group compared to the other two groups.

Conclusion: Our study revealed that the presence of left
ventricular hypertrophy in hypertension patients increased the
Tp-e interval, Tp-e/QT and Tp-e/QTc ratios. Our results show
that the presence of left ventricular hypertrophy in patients with
hypertension is one of the main risk factors for the development
of arrhythmia.

Keywords: Hypertension, left ventricular hypertrophy,
ventricular repolarization
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GIRIS

Hipertansiyon (HT), artmis kardiyovaskiiler morbidite
ve mortalite ile iliskilidir (1-3). Ozellikle uzun siireli
veya kontrolsiiz HT’u olan hastalarda uzun siireli
mevcut olan artmig artyiik bozulmus miyokardiyal
perfliizyona, miyosit dejenerasyonuna ve miyokardiyal
fibrozise yol agarak sol ventrikiil hipertrofisi gelisimine
neden olur (SVH) (1-3). SVH varlig1 kardiyovaskiiler
hastaliklar i¢in iyi bilinen bir risk faktoriidiir ve ani
kardiyak o6liime (AKO) yol acan malign ventrikiiler
aritmilerle iligkilidir (1-3).

QT ve diizeltilmis QT(QTc) degeri miyokardiyal
repolarizasyon anormalliklerinin iyi bilinen
gostergeleridir  (4,5). Ozellikle son zamanlarda
tanimlanan EKG'de T dalgasinin zirvesinden T
dalgasinin sonuna (Tp-e) kadar gegen siire, Tp-e/QT
orani ve Tp-e/QTc orani ise kullanimi gittikge artan
miyokardiyal repolarizasyon parametreleridir  ve
repolarizasyonun transmural dispersiyonu (TDR) olarak
adlandirilirlar (6-8). Artmis Tp-e araligi, Tp-e/QT orani
ve Tp-e¢/QTc orami kardiyovaskiiler mortalite ve
ventrikiiler aritmiler ile iliskili bulunmustur (6-9).
Cesitli hayvan calismalarinda SVH varligmin, iyon
kanali yogunlugunda ve ekspresyonunda degisikliklere
yol agarak uzamis aksiyon potansiyeli siiresine ve
uzamis TDR’ ye yol agabilecegi gdsterilmistir (10,11).
TDR degerindeki uzamanin ventrikiiler aritmilerin
gelisimine yatkinlik olusturdugu iyi bilinmektedir ve
ventrikiiler aritmi gelisimi ile TDR arasinda iyi
korelasyon gosterilmistir (12,13).

Yeni repolarizasyon indeksleri olan Tp-e araligi, Tp-
e/QT oran1 ve Tp-e/QTc oranmnin HT ile iliskili oldugu
daha Onceki caligmalarda gosterilmistir fakat HT
hastalarinda SVH varliginin bu parametrelerin tiimiiyle
olan iliskisi bu kadar genis bir hasta popiilasyonunda
daha once calisilmamistir. Bu ¢alismanin amaci, HT
hastalarinda SVH’ nin ventrikiiler repolarizasyon
parametreleri tizerindeki etkisini Tp-e araligi, Tp-e/QT
kullanarak

orant ve Tp-e/QTc oranint

degerlendirmektir.

GEREC VE YONTEM
Calismaya ayaktan poliklinige bagvuran ardisik 387 HT

hastas1 alindi. Sekonder hipertansiyon, elektrolit
bozukluklari, atriyal fibrilasyon, dal  blogu,
atriyoventrikiiler blok, Wolff-Parkinson-White
sendromu, gegirilmis miyokard infarktiisii veya koroner
arter hastalig1 olanlar, kalp yetersizligi olanlar, kronik
bobrek yetmezligi, orta veya siddetli kapak hastaligi
olanlar, tiroid disfonksiyonu olan hastalar, akciger
hastalig1 olanlar, malignite Gykiisii olanlar, kalp pili olan
hastalar, EKG’sinde net analiz edilebilir QT segmenti
olmayan EKG'ler, ST-T anormallikleri, Tp-e veya QT
araligini etkileyebilecek herhangi bir ilag kullanimi
olanlar ¢aligma dis1 birakildi. Ayrica hastalarin tamami
siniis ritmindeydi ve higbir hasta antiaritmik, trisiklik
antidepresan, antihistaminik ve antipsikotik gibi ilaglar
almiyordu. Geriye kalan 346 hasta calismaya dahil
edildi. Temel demografik ve klinik 6zellikler gozden
gecirildi. Sistemik hastaliklar1  diglamak i¢in tim
gruplarda fizik muayene yapilarak, hastalarmn tibbi
oykiileri ve kan biyokimyasi degerlendirildi.

Hipertansiyon tanist The Seventh Report of the Joint
National Committee (JNC-7) kriterlerine gore belirlendi
(14). Tami sonrasi tim hastalara SVH varhigmi
belirlemek igin transtorasik ekokardiyografi (TTE)
yapildi. Sol wventrikiil kiitlesi (SVK), Devereux
formiiline [SVK = 0.8 (1.04 (intraventrikiiler septum
kalinhg (IVS) + sol ventrikiil end-diyastolik cap1
(SVEDC) + posterior duvar (PD) 3- sol ventrikiil end-
sistolik ¢apt (SVESC) 3) + 0.6] gore hesaplandi ve
ardindan viicut ylizey alan1 Mosteller formiiliine gore
belirlendi [viicut yiizey alan1 = (yiikseklik (cm) x viicut
agirhigr (kg) / 3600) 1/2] (15). Sol ventrikiil kitle
indeksini (SVKI) tahmin etmek igin sol ventrikiil kitlesi
viicut yilizey alanina bdliinerek hesaplandi ve SVH
kriteri olarak erkeklerde SVKI>115g/m? olmasi,
kadinlarda >95g/m? olmasi olarak tanimland1 (16). Iki
farkl1 kardiyoloji uzmani arasindaki varyasyon katsayisi
%2.7 idi ve buda ekokardiyografik 6l¢iimlerin

tekrarlanabilirliginin iyi oldugunu gostermektedir. SVH
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varligina gore hastalar SVH olanlar ve olmayanlar
olarak 2 gruba ayrildi. Calisma igin yerel etik kurul
onay1 alindi (Necmeddin Erbakan Universitesi Tip
Fakiiltesi, Ilag ve Tibbi Cihaz Dis1 Etik Kurul, tarih:
01.03,.2019, say1 no: 2019/1755.). Tim hastalardan
¢aligma i¢in yazili onam alindi.

Her hastaya 25 mm/sn, 1 mV/cm kalibrasyonda standart
12 derivasyonlu EKG g¢ekildi. Tiim katilimeilar siniis
ritmindeydi. Hatal1 6l¢timleri azaltmak i¢in tiim EKG'ler
taranarak bilgisayara aktarildi ve ardindan Adobe
Photoshop yazilimi ile %400 biiyiitiilerek &l¢iimler
yapildi. QT araligi, QRS kompleksinin baslangicindan
izoelektrik ¢izginin pozitif T dalgasinin sonuna kadar
gegen siire olarak tanimlandi. QTc ise Bazett formiilii
(cQT = QT / RR aralig1) kullanilarak hesapland1 (17).
Tp-e araligi, T dalgasinin tepe noktasindan T dalgasinin
sonuna kadar olan aralik olarak tanimlandi ve ardindan

QT ve QT¢’ye oranlanarak Tp-e/QT ile Tp-e/QTc oram

hesaplandi. Gozlemci i¢i ve gozlemciler arasi varyasyon
katsayilari sirasiyla %3.4 ve %2.7 olarak bulundu.
Istatistiksel Analiz

Istatistiksel caligmada SPSS 22.0 istatistik programi
(SPSS Inc., Chicago, IL, USA) kullanildi. Tim degerler
ortalama + standart sapma olarak verilmigtir. Gruplar
aras1 kategorik degiskenler icin ki-kare testi ve siirekli
degiskenler icin ANOVA testi kullanarak karsilastirildi.
Tek yonli ANOVA testinden elde edilen p degeri
istatistiksel olarak anlamli oldugunda, gruplar arasi
farkliliklar1 karsilastirmak i¢in post hoc Tukey HSD
veya Tamhane testleri kullanildi. p<0.05 degeri

istatistiksel olarak anlamli kabul edildi.

BULGULAR
Ug grup arasinda yas, cinsiyet, hiperlipidemi siklig1,
diyabetes mellitus siklig1, sigara kullanimi bakimidan
fark izlenmedi. Ayrica viicut kitle indeksi ve kalp hizi

arasinda da fark izlenmedi (Tablo 1).

Tablo 1: Calisma popiilasyonunun demografik ve ekokardiyografik 6zelliklerinin karsilastirilmasi.

Kontrol grubu

LVH olmayan grup LVH olan grup

Degiskenler (n=175) (n=202) (n=144)
Demografik ozellikler

Yas (yil) 50.3£10.1 52.149.8 50.8£11.3
Cinsiyet, erkek (n, %) 99(56.5) 115(56.9) 83(57.6)
Hiperlipidemi (n, %) 47(26.8) 54(26.7) 38(26.3)
Diyabetes mellitus (n, %) 23(13.1) 27(13.3) 20(13.8)
Sigara (n, %) 54(30.8) 63(31.1) 48(33.3)
BKI (kg/m?) 26.8+3.4 27.243.5 27.543.9
SKB (mmHg) 118.5+8.3 146.6£13.2 " 163.3£12.3 7
DKB (mmHg) 78.2+7.2 96.1£11.2"7 104.2+£10.57#
Kalp hiz1 74.3+10.1 75.4+10.4 76.7+£9.8
Ekokardiyografi

SVEF, (%) 63.2+3.2 62.4+3.4 65.445.6
Sol atriyum ¢ap1, (mm) 342423 35.242.5 35.7+£3.2
SVEDC, (mm) 448+3.5 44.6+3.8 445+3.7
SVESC, (mm) 29.1+3.3 28.9+3.5 28.6+3.6
VS, (mm) 88.6+1.5 89.9+1.4 11.542.1
PD, (mm) 91.7+1.2 93.5+1.3 11.942.2 T
SVKI, (gr/m?) 84.2+21.4 87.6+24.1 119.5+33.7 #

Kontrol grubu ile kargilastirildiginda, *p<0.05 ve 1p<0.01; LVH olmayan grubun LVH grubu ile karsilastirilmasi, #p<0.05.
Kisaltmalar: BKI viicut kitle indeksi; DKB, diyastolik kan basinc1; IVS, interventrikiiler septum kalinligi; SVEDC, sol
ventrikiil end-diyastolik ¢ap1; SVEF, sol ventrikiil ejeksiyon fraksiyonu; SVESC, sol ventrikiil end-sistolik ¢ap1; LVH,
sol ventrikiiler hipertrofi; SVKI, sol ventrikiil kitle indeksi, PD, arka duvar kalinhig1; SKB, sistolik kan basmnci. Normal
dagilima sahip siirekli degiskenler ortalama + SD olarak ifade edildi ve normal dagilima sahip olmayan siirekli

degiskenler medyan (25.-75. persentiller) olarak ifade edildi.
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SVH olan grupta diyastolik kan basinci (DKB) ve sistolik kan basinci (SKB) degerleri hem kontrol grubuna gore hem de
SVH olmayan gruba gore anlamli olarak yiiksek izlendi (hepsi igin p<0.05) (Tablo 1). Ekokardiyografik parametrelerden
SVEF, sol atriyum ¢ap1, SVEDC ve SVESC degerlerinde gruplar arasinda fark izlenmedi. Fakat SVH olan grupta IVS,
PD ve SVMI degerlerinin diger iki gruba gore anlamli olarak yiiksek oldugunu tespit ettik (hepsi i¢in p<0.005) (Tablo 1).
Her {i¢ grubun laboratuvar degerleri karsilastirildiginda ise hi¢bir parametre arasinda anlaml fark izlenmedi (Tablo 2).
QT (377.2421.3, 362.5+23.2 ve 384.5+28.6; sirastyla, p<0.05) ve QTc (401.4+23.5, 409.1423.8 ve 429.6+24.3; sirastyla,
p<0.05) degerleri agisindan kontrol grubu ile SVH olmayan HT grubu arasinda fark izlenmezken, SVH olan HT grubunda
hem kontrol grubuna gére hemde SVH olmayan HT grubuna gore anlaml olarak uzamis bulundu (Tablo 3).

Benzer sekilde Tp-e (85.3+£8.2, 86.2+9.1 ve 98.5+£10.6; sirasiyla, p<0.05), Tp-e/QT oran1 (0.179+0.021, 0.183+0.032 ve
0.218+0.035; swrastyla, p<0.05) ve Tp-e/QTc orami (0.172.+0.019, 0.181+0.021 ve 0.212+0.027; sirasiyla, p<0.05)
arasinda kontrol grubu ile SVH olmayan HT grubu arasinda fark izlenmezken, SVH olan HT grubunda hem kontrol
grubuna gére hemde SVH olmayan HT grubuna gére anlamli olarak yiiksek tespit edildi (Tablo 3). Ug grup arasindaki

elektrokardiyografik verilerin karsilastirilmasi Tablo 3’te 6zetlenmistir.

Tablo 2: Calisma popiilasyonunun laboratuvar degerlerinin karsilastirilmasi.

Degiskenler Kontrol grubu LVH olmayan grup LVH olan grup
(n=175) (n=202) (n=144)
Aclik kan sekeri (mg/dL) 92.2+16.1 93.1+16.3 94.2+17.3
Kreatinin (mg/dL) 0.73+0.21 0.75+0.25 0.76+0.24
BUN (mg/dl) 14.5+3.1 16.2+3.2 16.4+4.3
Urik asit (mg/dL) 482+1.52 493+ 1.17 498 +1.23
Hemoglobin (g/dL) 141+1.6 143+1.4 142+1.5
WBC (x103/mL) 7.35+1.61 7.27 +1.64 7.54+1.56
Potasyum (mmol/L)) 4.424+0.32 4.36+0.35 4.524+0.39
Na (mmol/L) 142.1£12.2 141.6£11.2 143.2+£10.6
Ca (mg/dl) 9.72+1.41 9.38+1.36 9.69+1.43
TSH (mIU/mL) 2.13+0.39 2.234+0.46 2.19+0.52
Platelet (x103cells/dL) 252.2+46.1 255.3+45.1 239.4+49.3
AST (U/L) 34+8 35+7 36+9
ALT (U/L) 23+6 22+5 25+7
LDL (mg/dL) 132438 130436 133437
HDL (mg/dL) 45+13 44+12 43+13
Trigliserid (mg/dL) 146+43 142441 149+47
Total kolesterol (mg/dL) 211+44 207+40 214+45
CRP (mg/dL) 4.4+1.2 42+1.1 4.5+1.4

Kontrol grubu ile karsilastirildiginda, *p<0.05 ve 'p<0.01; LVH olmayan grubun LVH grubu ile karsilastiriimasi, #p<0.05.
Kisaltmalar: ALT, alanin aminotransferaz; AST, aspartat aminotransferaz; BKI viicut kitle indeksi, BUN, kan iire
nitrojeni; Ca, kalsiyum; CRP, C-reaktif protein; HDL, yiiksek yogunluklu lipoprotein; IVS, interventrikiiler septum
kalinlig1; LDL, diistik yogunluklu lipoprotein; LVH, sol ventrikiiler hipertrofi; Na, sodyum; TSH, tiroid stimiilan hormon.
Normal dagilima sahip siirekli degiskenler ortalama + SD olarak ifade edildi ve normal dagilima sahip olmayan siirekli
degiskenler medyan (25.-75. persentiller) olarak ifade edildi.
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Tablo 3: Calisma popiilasyonunun elektrokardiyografik 6zelliklerinin karsilastirilmasi.

Degiskenler Kontrol grubu LVH olmayan grup LVH olan grup
(n:175) (n:202) (n:144)
Tp-e 85.3+£8.2 86.2+9.1 98.5+10.6 T
Tp-e/QT 0.179+0.021 0.183+0.032 0.218+0.035 T#
Tp-e/QTc 0.172+0.019 0.181%0.021 0.212+0.027 *#
QT 377.2421.3 362.5423.2 384.5+28.6 **
QTc 401.4+£23.5 409.1+23.8 429.6+24.3 *#

Kontrol grubu ile karsilastirildiginda, *p<0.05 ve 'p<0.01; LVH olmayan grubun LVH grubu ile karsilastiriimasi,

#p<0.05. Kisaltmalar: LVH, sol ventrikiiler hipertrofi

TARTISMA

Bu calismanin baglica sonucu, HT hastalarinda sol
ventrikiil repolarizasyonunu yansitan QT, QTc, Tp-e,
Tp-e/QT ve Tp-e/QTc degerlerinin SVH olan grupta
hem SVH olmayan HT grubuna gore hemde kontrol
grubuna gore uzamis oldugunu gostermesidir. Mevcut
¢alismamiz HT hastalarinda ventrikiilde meydana gelen
hipertrofinin, ventrikiiler repolarizasyonda uzamanin
baslica sebeplerinden birisi oldugunu ortaya ¢gikarmistir.
Yapilan c¢aligmalarda, ventrikillde meydana gelen
hipertrofinin ventrikiiler repolarizasyon siiresini belirgin
derecede uzattigi gosterilmistir (18,19). Altta yatan
mekanizma tam olarak bilinmemekle birlikte,
muhtemelen  artan  duvar  kalimliginin  artmis
repolarizasyon siiresine neden olmasit ile iligkili olabilir.
Myokardial hiicrelerin repolarizasyon peryodunun T
dalgasmin bitisi ile sonlanmasi ve SVH sonrasinda
ventrikiiler elektriksel siirenin uzamasi, artmig QT ve
QTc parametrelerini agiklayabilir. Bu yilizden mevcut
¢alismamizda SVH olan grupta bu parametreleri uzamis
olarak bulmamiz sasirtict degildir. Ayrica pulmoner
hipertansiyona bagli sag ventrikiil hipertrofisi gelisen
hastalarda viicut yilizeyi EKG'sinin sag gogiis
derivasyonlarinda daha uzun QT ve QTc degerleri tespit
edilmeside bu durumu desteklemektedir (20).

Bu c¢alismanin Onemli bulgusu SVH olan HT
hastalarinda Tp-e, Tp-e/QT ve Tp-e/QTc oraninin diger
gruplara gore anlamli olarak artmasidir. Birgok

calismada farkli klinik durumlarda ve 0Ozellikle sol

ventrikiil hipertrofisi ile seyreden hastaliklarda Tp-e
degerinin geleneksel olan QT ve QTc’ye gore daha
erken uzadigt  gosterilmistir  (3,19). Mevcut
calismamizda da Tp-e, Tp-e/QT ve Tp-e/QTc oranmin
SVH gelisen hastalarda daha yiiksek olmasi Tp-e
araliginin QT araligina goére daha fazla uzamasindan
kaynakli oldugunu disiinmekteyiz. Ayrica bu
calismalarda QT aralifi gibi Tp-e araligmin da
ventrikiiler duvar kalinligi ile pozitif korelasyon
gosterdigi bulunmustur (3,19).

Tp-e, Tp-e/QT ve Tp-e/QTc oram aym zamanda, sol
ventrikiiler repolarizasyonun transmural
dispersiyonunun (TDR) degerlendirilebilir 6lgiitleri
olarak kabul edilmistir ve TDR aritmi gelisimini
predikte etmekte son derece Onemlidir (8,21).
Calismamizin  sonuglarma gore SVH gelisiminin,
ventrikiiler dokuda transmural heterojeniteye neden
olarak TDR’nin uzamasina ve artmis aritmi gelisimine
yol agabilecegini diisliniiyoruz.

Bu c¢alismada SVH varligmin Tp-e, Tp-e/QT ve Tp-
e/QTc oraninda dikkate deger bir artisa yol agtigini
gosterdik. Onceki birkac calismada Tp-e, Tp-e/QT ve
Tp-¢/QTc oranmin uzun QT sendromu ve iyon kanal
defektleri ile seyreden cesitli klinik durumlarda ani
kardiyak 6liim icin iyi bir klinik belirleyici olabilecegi
gosterilmistir  (8,12,22). SVH  gelisiminin  bu
hastaliklarla benzer patofizyolojiye sahip olmasi ve
SVH olan hastalarda ani 6liim sikliginda artis olmasi

nedeniyle bu hasta grubunda uzamig TDR
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parametrelerinin varligi bu hastalarin daha yakindan
takip edilmesi gerektigini gostermektedir (23). Ayrica
Tp-e ve QT araliklar, kalp hizina gore degisiklik
gosterebilirken, Tp-e/QT orani ve Tp-e/QTc orani kalp
hizindan  etkilenmemektedir. Bu  yiizden bu
parametrelerin kullanimi 6zellikle dnerilmektedir (8).
Calismamizin en biiyiik kisitliligi ventrikiiler aritmiler
ile QT, QTc, Tp-e, Tp-e/QT ve Tp-e/QTc orami
arasindaki iligskiyi degerlendiremedik. Ayrica ¢aligma
popiilasyonu, ventrikiiler aritmik epizotlar i¢in
prospektif olarak izlenemedi. Bu popiilasyonda uzamis
QT, QTc, Tp-e, Tp-e/QT ve Tp-e/QTc oraninin prediktif
degerini belirlemek igin genis Olgekli prospektif
caligmalara ihtiyag vardir.

SVH olan HT hastalarinin SVH olmayan hastalara gore
daha yiiksek QT, QTc, Tp-e, Tp-e/QT ve Tp-e/QTc
oranina sahip oldugunu gosterdik. Calismamizda
gosterdigimiz SVH’ 1i hastalarda artmis repolarizasyon
heterojenligi, ventrikiiler aritmilerin patofizyolojik
mekanizmalarma ve dolayisi ile kardiyovaskiiler
mortalite riskine katkida bulunabilir. Calismamizin
sonuglar;, HT hastalarinda ventrikiiler hipertrofi
zemininde gelisen uzamis transmural dispersiyonun
ventrikiiler aritmi ve ani 6lim sikliginin artmasinda
roliiniin olabilecegini diigiindiirmektedir. Bu konuda

ileri aragtirmalara ihtiyag vardir.
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yoktur.
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Amac: Kronik solunum yolu hastaliklarinda, oral ve dental sorunlar
onemli bir komorbidite nedeni olarak goriilmektedir. Oral ve dental
sorunlarin en 6nemli nedeni olarak yaygin goriis ise inhaler ilaglardir. Bu
gOriis hastalarin ilaglar1 uygun siire, dozda almamalarina ve tedavinin tam
saglanamamasina neden olmaktadir. Bu nedenle, ¢aligmamizin amact,
kronik solunumsal hastalig1 nedeniyle inhaler ilaglar kullanan hastalarda,
oral-orofarengeal, dental bulgulari degerlendirmek ve ilag kullanim
uyumunu artirmay1 saglayabilmektir.

Gere¢ ve Yontemler: Calisma 2020 Nisan ay1 boyunca 300 hastanin
sorgulanmast ile yapilmistir. Caligma goglis hastaliklar1 poliklinik
basvurusu olan, rastgele segilen ve ¢aligma dahil edilme kriterlerini
saglayan 33 hasta ve agiz-dis saglig1 poliklinik bagvurusu olan rastgele
24 katilimcidan olugan kontrol grubu ile gergeklestirilmistir.

Bulgular: Calismaya katilan hastalarin, %57.6°s1 erkek, %42.4’i kadin
idi. Inhaler ila¢ kullanan hastalarin %3’ii Astim- Kronik Obstriiktif
Akciger Hastalifi Overlap sendromu, %33.3’li Astim, %63.6’s1 da
Kronik Obstriiktif Akciger Hastaligi tanisi ile takip edilmekteydi.
Hastalarin yag ortalamasi 57.6 idi. Bu hastalarin %54.5’i 5 yildan daha
az, %45.5°1 ise 5 yildan uzun zamandir inhaler ilag kullanmaktaydi.
Hastalarin dis hekimi muayenesinde %97’sinde peridental bulgular,
%78.8’inde en az bir dental ¢iiriik, %12.1’inde orofarengeal kandidiazis
ve %72.7’sinde lingular bulgular saptanmistir. Astim-Kronik Obstriiktif
Akciger Hastaligi Overlap Sendromu ve Kronik Obstriiktif Akciger
Hastalig1 hastalarinda lingular bulgular olma oran1 daha yiiksek iken; bu
oran astim hastalarinda daha diisiiktiir. Calismaya katilan hasta ve kontrol
grubu degerleri karsilastirildiginda; dis firgalama sikliklari, yas degerleri,
gingival ve lingular bulgulari arasinda istatistiksel olarak anlamli bir fark
vardi (sirastyla p=0.005; 0.034; 0.001).

Sonu¢: Caligmamiz, inhaler ilag kullaniminin, oral-orafarengeal, dental
yan etkiler agisindan, ciddi bir risk faktorii olmadigini gostermistir. Bu
hastalarin inhaler ilag teknigini dogru uygulayabilme becerileri ve oral
hijyenlerine 6zen gostermeleri saglanabilirse oral-orafarengeal, dental
yan etkileri yasamayacaklarini diisiiniiyoruz.

Anahtar Kelimeler: Kronik solunumsal hastalik, agiz hijyeni, inhaler
tedavi, oro-dental bulgular

ABSTRACT

Objective: Oral and dental problems are considered as an
important cause of comorbidity in chronic respiratory
diseases. The common opinion regards inhalers as the
most important cause of oral and dental problems. This
opinion causes patients not to take the drugs in the
appropriate time and dose thus the treatment is not fully
provided. The aim of our study is to evaluate oral-
oropharyngeal and dental findings and to increase drug
use compliance in patients using inhaler drugs due to
chronic respiratory disease.

Material and Methods: The study was conducted by
questioning 300 patients during April 2020. The study
was conducted with 33 randomly selected patients who
applied to the chest diseases outpatient clinic and met the
inclusion criteria and a control group consisting of 24
random participants who applied to the oral health
outpatient clinic.

Results: Of the patients participating in the study, 57.6%
were male and 42.4% were female. The mean age of the
patients was 57.6 years. In the dental examination of the
patients, peridental findings were found in 97%, at least
one dental caries in 78.8%, oropharyngeal candidiasis in
12.1% and lingular findings in 72.7%. When the patient
and control group values participating in the study were
compared there was a statistically significant difference
between tooth brushing frequencies, age values, gingival
and lingular findings (p=0.005; 0.034; 0.001,
respectively).

Conclusion: Our study showed that the use of inhaled
drugs is not a serious risk factor for oral-oropharyngeal
and dental side effects. We think that these patients will
not have any problems if they are provided with the
ability to apply the inhaler drug technique correctly and
if normal attention is paid to oral hygiene.

Keywords: Chronic respiratory disease, oral hygiene,
inhaler therapy, oro-dental findings
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_ GIRIS

Inhaler ilaglar, degisen patofizyolojik nedenli, ¢esitli
solunumsal hastaliklarin  ana tedavisinde yer
almaktadir. Bu ilaglar  uzun/kisa  etkili
bronkodilatorler olarak adlandirilirlar. Bunlar da
uzun/kisa etkili beta2 agonistler, uzun/kisa etkili
antikolinerjikler ve inhale Kortikosteroidlerden
olugmaktadir. Hastalar, ilaglar1 el tipi manuel
kullanilan cihazlarla ya da nebiilizatorler ile inhaler
olarak almaktadir (1-3). Bu ilaglarin en sik
kullanildig1 solunumsal hastaliklar, Astim ve
KOAH tir. Bu hastalik gruplar1 disinda, interstisyel
Akciger hastaliklari (IAH), bazi Bag Doku
Hastaliklar1 (BDH), farkli nedenli
bronshiperreaktiviteleri (BHR) gibi hastaliklar da
inhaler tedavi gerektiren diger solunumsal hastalik
gruplarint  olusturmaktadir  (3,4). Yapilan
caligmalarda, 6zellikle inhaler kortikosteroid (IKS)
kullanan hastalarda, oral ve dental etkiler daha ¢ok
degerlendirilmis  olup, diger uzun/kisa etkili
bronkodilatorlerin  peridontal etkileri daha az
calisilmis ve yan etki oran1 IKS’ ¢ gore daha az
oldugu bildirilmistir (3-6).

Inhaler kortikosteroidler (IKS) akcigerlere ve hava
yollarmna direkt etki ederlerken, inhalasyon sirasinda
orafarengeal bolgeyi de etkiledikleri, bu ilaglarin az
da olsa alveollerden sistemik sirkiilasyona gecerek
dolayli olarak tiikiiriik icerigi, konsantrasyonuna ve
akig hizina etki ederek agiz sagligi tizerinde olumsuz
sonuglara yol agabildigi bildirilmistir. Dolayisiyla bu
ilaglara bagl lokal yan etkilerden dolay1 6nemli bir
saglik sorunu olusabilmekte ve uzun siire IKS
kullanim1 agiz saghgini etkileyerek, dental ciiriik-
kayiplar ve periodontal hastaliklar agisindan risk
olusturabildigi ifade edilmektedir. Bu nedenle,
inhaler tedavi ile takip edilen hastalara, inhalasyon
sonrasi en azindan su ile oral ve orofarengeal gargara
onerilmektedir (2,4,5).

Inhaler tedavi alan hastalarda, oral ve dental sorunlar
onemli bir komorbidite nedeni olarak goriilmektedir

(1-3). Kronik solunumsal hastalik grubunda

degerlendirilen farkli tanili hastalarda oral bulgular
birgok faktdre baghidir. Bu grup hastalarin
tedavisinde inhaler ilaglarin ¢ok Onemli bir yeri
vardir ve oral bulgularin degerlendirilmesinde bu
ilag grubunun kullanimina bagli olas1 etkiler goz
ontinde bulundurulmalidir. Hastaliklarin ~ kendi
inflamatuar yanit durumu basta olmak {izere,
kullanilan inhaler ilaglar, 6zellikle inhale steroidler,
oral-orofarengeal yan etkilerinden dolay1 hastalari
endiselendirmekte ve kullanim  uyumsuzlugu
yagsanmaktadir. Bu baglamda, ¢alismamizin amaci,
kronik solunumsal hastalig1 nedeniyle inhaler ilaglar
kullanan hastalarda, oral-orofarengeal bulgular
degerlendirmek ve ila¢ kullanim uyumunu artirmay1
saglayabilmektir.

Calismanin amaci, hastalarin g¢esitli solunumsal
hastalik tanilart nedeniyle kullandiklar1 inhaler
ilaglarin ~ oral ve dental yan etkilerini
degerlendirmektir. Cilinkii giinliik pratikte, hastalar,
ilaclarin bu yan etkilerinden dolay1 tedavilerini
tamamlamadiklar1 gézlemlenmistir. Hipotez ise, bu
yan etkilerin ilaclara bagli olmadig, ilaglarin uygun
teknikle kullanimmda ve agiz hijyenine ozen
gosterildiginde bu yan etkilerin yasanmayacagi

goriistidiir.

GEREC VE YONTEM

Calismanin Etik Kurul Onay: Kirsehir Ahi Evran
Universitesi Tip Klinik Arastirmalar Etik Kurulu
(Tarih: 25.02.2022, karar no0:2020-03/29)’ndan
almmis olup, calismaya katilimda goénilli her
hastadan yazili onam alinmustir.

Calisma Popiilasyonu

Kronik solunumsal hastaliklarina bagli semptomlari
nedeniyle 2020 Nisan ay1 boyunca g6giis hastaliklari
poliklinigine basvuran rastgele 300 hasta sorgulandi.
Calismaya sadece kronik solunumsal hastalik
tanisiyla diizenli takip ve kontrolde olan, diizenli
inhaler ilag kullanan hastalar dahil edildi. Bu

hastalarda, dental protez kullanimi olanlar, oral
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bulgular ya da yan etkiler i¢in ek irritan faktdr olmasi
nedeniyle ¢alismaya dahil edilmedi. Katilimda
gonillii olmayan hastalar da c¢aligmaya dahil
edilmedigi i¢in 267 hasta ¢aligma dig1 birakilmig
oldu. Astim, KOAH ve ACO grubu disindaki
solunumsal hastalik tanilar1 nedeniyle diizenli
inhaler ilag kullanana hasta sayisi yeterli olmadigi
icin bu grup hastalar ¢aligma dig1 birakildi. Dental
protez kullanmayan, kronik solunumsal hastalik
tanis1 olan ve bu nedenle diizenli inhaler ilag
kullanan, c¢aligmaya katilimda goniilli 33 hasta
grubu (Astim, KOAH ve ACO) 24 kontrol grubu ile
toplam 57 katilmer ile c¢alisma popiilasyonu
olusturmustur.

Astim, KOAH ve ACO tanilar1 Gogiis Hastaliklar
hekimi tarafindan sirastyla, giincel GINA ve GOLD
rehberindeki kriterlere gére konulmustur. Caligmaya
dahil edilen hastalarin tamami Gogiis Hastaliklari
poliklinik takibindeki hastalardan olusturulmustur
(3,7,8).

Calismanin  6rnek  biiyiikliigii Power analizi
kullanilarak yapilmistir (Effect size d=0.8, Power (1-
B err prob) =0.85). Ornek biiyiikliigii G-Power
(G*Power Version 3.1.9.6; Universitat Kiel,
Germany) paket programi kullanilarak
hesaplanmustir.

Astim tanisiyla takip edilen hastalar Astim kontrol
testine (AKT) gore calismaya dahil edilmistir.
AKT’ne gore 25 puan alip tam kontrolde olan
hastalarin  orofarengeal-dental ~degerlendirilmesi
yapilmistir. KOAH tanili, yukarida belirtilen
¢alismaya dahil edilme kriterlere uyan hastalardan,
GOLD 2020 rehberine gore grup C’de siniflandirilan
hastalar dahil edilmistir (7). Bu nedenle; her ii¢
hastalik grubunda da wuzun ve kisa etkili
bronkodilator ile inhale kortikosteroid kullanan
hastalar dahil edilmistir.

Ayrica, g¢alismanin kontrol grubu, herhangi bir
kronik solunumsal hastalik tanisi, ek kronik hastalik

tanis1 (Diyabetus Mellitus, Gastro-ozefageal reflii,

Obstriiktif uyku apne sendromu vb.) ve inhaler ilag
kullanim Oykiisii olmayan hastalardan olusturuldu.
Kontrol grubunu olusturan hastalar, 2020 Nisan ay1
boyunca agiz ve dis saglig1 poliklinigine herhangi bir
dental ve/veya peridental semptom nedeniyle
bagvuran rastgele goniillillerden olugmakta idi.
Calismaya dahil edilen hastalik grubundaki hastalar,
poliklinik basvurusu olan ve hospitalizasyon
endikasyonu olmayan ayaktan takipli hastalardi.
Calismaya dahil edilen tiim hastalarin, inhaler ilag
kullanimi diizenli idi ve ek bir hastalik oSykiisii
(Diyabetus  Mellitus, Hipertansiyon,  Gastro-
Ozefageal reflii, Obstriiktif uyku apne sendromu vb.)
yoktu.

Calismaya dahil edilen hastalarin, demografik
ozellikleri ve oral semptomlari; inhaler ilag kullanan
grubun kronik solunumsal hastalik tanilart ve inhaler
ilag kullanim 6zellikleriyle ilgili verileri kaydedildi.
Bu hastalar, tek bir dis hekimi tarafindan
degerlendirildi. Hastalarin solunumsal tani ve
inhaler ila¢ kullanim &zellikleri paylasilmayan dis
hekimi, katilimcilardaki dental (giiriik), peridental
(gingivit, hiperemi, kanama), lingular (palatal
kalinlagma, hiperemi, cografik dil) ve oral-
oroferangeal kandidiazis patolojilerini degerlendirdi
ve muayene bulgulari kaydedildi.

Istatistiksel Analiz

Bu calismada inhaler ila¢ kullanim1 sonrasi su ile
gargara yapma durumu, dig firgalama sikligi, tani
gruplar1 ve dental semptomu bulunma durumu ile
peridental bulgu, dental ¢iiriik, orafarengeal
kandidiazis, lingular bulgu durumu ve inhaler ilag
kullanim siiresi degiskenleri arasindaki arasindaki
iliskiler capraz tablolardaki beklenen degerler goz
oniinde bulundurularak Fisher testi ile analiz
edilmistir. Istatistiksel analizlerin tamam1 IBM SPSS
20 yazilimi ile uygulanmustir.

Calismamizda ayrica, bu degiskenlerin, hasta ve
kontrol  gruplari  arasindaki anlamlihigi  da

degerlendirilmistir. Bu  kategorik  degiskenler
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arasindaki iliskiler i¢in Fisher testi kullanilmustir.
Hasta ve kontrol gruplarinin yas degiskeni igin
normallik ve mann whitney U testi,normallik testi
i¢in Shapiro-Wilk testi kullanilmigtir. Veriler normal
dagilima uygun olmadig1 i¢in bagimsiz érneklemler
t-testi yerine Istatistiksel analizlerin tamami IBM

SPSS 20 yazilimi ile uygulanmustir.

BULGULAR

Calismaya katilan hastalarin, %57.6’s1  erkek,
%42.4’{i kadim idi. Inhaler ila¢ kullanan hastalarin
%3’ ACO, %33.3’0 Astim, %63.6’s1 da KOAH
tanis1 ile takip edilmekteydi. Hastalarin yas
ortalamasi 57.6 idi. Sigara igme bakimindan gruplar

arasinda fark saptanmamistir. Bu hastalarin %54.5’1

5 yildan daha az, %45.5’1 ise 5 y1ldan uzun zamandir
inhaler ila¢ kullanmaktaydi. Hastalarin %48.8’1
herhangi bir dental semptomu oldugunu ifade
etmigti. Dis hekimi muayenesinde %97’sinde
peridental bulgular, %78.8’inde en az bir dental
ciiriik, %12.1’inde orofarengeal kandidiazis ve %
72,7’sinde lingular bulgular saptanmistir. inhaler
ilag kullanan bu grup hastalarin %78.8’1 ilag
kullanim sonrast oral-orafarengeal alani su ile
gargara yaptiklarini ifade etmislerdir ve bu hastalarin
%36.4’1 giinde 1 kez, %12.1°1 giinde 2 kez, %12.1°1
2 giinde bir kez, %9.1°1 3 giinde bir kez, %3’i ayda
bir kez dis fircaladigini belirtmisken; %27.3°1 hig
dis fircalamadigini ifade etmistir (Tablo 1 ve 2).

Tablo 1: Hasta ve kontrol grubunun sosyodemografik 6zellikleri ve dis hekimi muayene bulgularina gore

karsilagtirilmasi
Degiskenler Hasta Grubu Kontrol Grubu p
Yas (yil) Ort.£SS 57.55+12.43 Ort.£SS 45.50+16.39 0.003
n % n %
Cinsiyet
Erkek 19 57.60 13 54.20 0.505
Kadin 14 42.40 11 45.80
Sigara kullanim1
Erkek 15 55.5 13 56.5 0.486
Kadin 12 44.4 10 43.4
Dis firgalama sikliklart
Giinde 1 12 36.40 3 12.50 0.005
Giinde2 4 12.10 2 8.30
2 Giinde 1 4 12.10 - -
3 Giinde 1 3 9.10 - -
Ayda 1 1 3.00 - -
Yok 9 27.30 19 79.20
Gingival bulgu
Evet 32 97.00 18 75 0.034
Hayir 1 3 6 25
Dental ¢iiriik
Evet 26 78.80 14 58.30 0.143
Hay1r 7 21.20 10 41.70
Kandidiazis
Evet 4 12.10 - - 0.130
Hayir 29 87.90 24 100
Lingular Bulgu
Evet 24 72.70 - - <0.001
Hayir 9 27.30 24 100

* Veriler Medyan ve kartiller arasi agiklik seklinde verilmistir.
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Tablo 2: Hasta grubunun inhaler ilag kullanimi sonrasi su ile gargara yapma durumlarina gore oral problemlerinin

dagilim

Degiskenler Evet (n=8) Hayir (n=16) p

Dis eti bulgusu n (%)
Evet 25 (96.2) 7 (100) 0.788
Hayir 1(3.8) 0 (0)

Ciiriik n (%)
Evet 22 (84.6) 4 (57.1) 0.145
Hayir 4 (15.4) 3(42.9)

Candida n (%)
Evet 4 (15.4) 0 (0) 0.365
Hayir 22 (84.6) 7 (100)

Dil bulgusu n (%)
Evet 17 (65.4) 7 (100) 0.081
Hayir 9 (34.6) 0(0)

[lag kullanim siiresi, n (%)
5 yil alta 14 (53.8) 4 (57.1) 1.000
5 yil ve tizeri 12 (46.2) 3(42.9)

Su ile gargara yapma durumlart ile gingival bulgular,
dental c¢iirik varlifi, orofarengeal kandidiazis,
lingular bulgular1 ve ilag kullanim siiresi arasinda
istatistiksel olarak anlamli bir fark saptanmamigtir
(p>0.05).

Tablo 3°’te dis fir¢alama sikliklarina gore oral
bulgulara ait ¢apraz tablolar ve istatistiksel hipotez
test sonuglar1 gosterilmektedir. Bu sonuglara gore;
dis fircalama siklig1 ile gingival bulgu, dental ¢iiriik
durumu, orofarengeal kandidiazis, lingular bulgular
ve inhaler ilag kullanim siiresi arasinda istatistiksel
olarak anlamli bir fark yoktur (p>0.05).

Tablo 4’te tan1 gruplarina gére oral bulgularina ait
capraz tablolar ve istatistiksel hipotez testleri
sonuglart gosterilmektedir. Bu sonuglara gore; tani
gruplar1 ile gingival bulgu, c¢iirik varligi,
orofarengeal kandidiazis ve inhaler ilag kullanim
stiresi arasinda istatistiksel olarak anlamli bir fark
yoktur (p>0.05). Ancak tani gruplan ile lingular
bulgular arasinda istatistiksel olarak anlamli bir fark
vardir (p=0.049). Buna gére ACO ve KOAH
hastalarinda lingular bulgular olma orani1 daha
yiksek iken; bu oran astim hastalarinda daha

diisiiktiir.

Tablo 5’te semptom gruplarina goére oral
problemlerine ait capraz tablolar ve istatistiksel
hipotez testleri sonuclar1 gosterilmektedir. Bu
sonuglara gore; semptom gruplari ile gingival bulgu,
dental ¢iirik durumu, orofarengeal kandidiazis,
lingular bulgular ve inhaler ilag kullanim siiresi
arasinda istatistiksel olarak anlamli bir fark yoktur
(p>0.05).

Calismada, ayrica; inhaler ilag kullanan hastalarin
kontrol grubuyla dis firgalama siklig1 karsilastiriimig
ve cinsiyet, yas, gingival bulgu, dental ¢iiriik
durumu, orofarengeal kandidiazis, lingular bulgular
durumu  degiskenleri  arasindaki iligkilerin
anlamlilig1 test edilmistir.

Calismaya katilan hasta ve kontrol grubu degerleri
kargilagtirildiginda; dis firgalama sikliklari, yas
degerleri, gingival ve lingular bulgulart arasinda
istatistiksel olarak anlamlt bir fark vardir (sirasiyla
p=0.005; 0.034; 0.001). Hasta grubun yas ortalamasi
57.6, kontrol grubunun yas ortalamasi ise 45°’tir.
Sonuglar incelendiginde, hasta grubun %36.4’i
giinde bir kez, %12.1°1 giinde 2 kez, %12.1°1 iki
giinde bir, %9.1°1 ii¢ glinde bir, %3°l ayda bir ve
%27.3°1 dislerini hi¢ firgalamadiklar1 gorilmistiir.

Arastirmaya katilan kontrol grubu ise %12.5’1 giinde
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bir kez, %8.3’li giinde iki kez ve %79.2°si ise
dislerini hi¢ fircalamadiklarini belirtmigtir. Hasta
grubundaki  bireylerin  %97’sinde,  kontrol

grubundaki bireylerin ise %75’inde gingival bulguya

rastlanmistir. Aragtirmaya katilan hasta grubunun
%9’unda, kontrol grubunda degerlendirilen
bireylerin ise tamaminda lingular bulguya

rastlanmamustir.

Tablo 3: Katilimcilardan hasta grubunun dis firgalama sikliklarina gére oral problemlerinin dagilimi

Degiskenler Giinde1l Giinde2 2 Giinde 3 Giinde Aydal Yok p
(n=8) (n=8) 1 (n=8) 1 (n=8) (n=8) (n=8)

Dis eti bulgusu n (%)
Evet 12 (100) 3 (75) 4 (100) 3 (100) 1 (100) 9(100) 0.364
Hayir 0 (0) 1(25) 0(0) 0 (0) 0 (0) 0 (0)

Ciiriik n (%)
Evet 10 (83.3) 3 (75) 4 (100) 1(33.3) 1 (100) 7(77.8) 0.464
Hayir 2 (16.7) 1(25) 0 (0) 2 (66.7) 0 (0) 2 (22.2)

Candida n (%)
Evet 2 (16.7) 1(25) 0 (0) 0 (0) 0(0) 1(11.1) 1.000
Hayir 10 (83.3) 3 (75) 4 (100) 3 (100) 1 (100) 8 (88.9)

Dil bulgusu n (%)
Evet 9 (75.0) 3(75) 1(25) 2 (66.7) 1 (100) 8(88.9) 0.260
Hayir 3 (25.0) 1(25) 3 (75) 1(33.3) 0 (0) 1(11.1)

Ilag kullanim siiresi, n (%)
5 yil altt 4 (33.3) 3 (75) 2 (50) 1(33.3) 1 (100) 7(77.8) 0.277
5 yil ve lizeri 8 (66.7) 1(25) 2 (50) 2 (66.7) 0 (0) 2 (22.2)

Tablo 4: Katilimcilarin kronik solunumsal hastalik tanilarina gore oral problemlerinin dagilimi

Degiskenler ACO (n=8) Astim (n=9) KOAH(n=16) p

Sigara kullanimi1
Evet 6 7 14 0.521
Hayir 2 3 1

Dis eti bulgusu n (%)
Evet 1 (100) 10 (90.9) 21 (100) 0.364
Hayir 0(0) 1(9.1) 0(0)

Ciiriik n (%)
Evet 1 (100) 8 (72.7) 17 (81) 0.738
Hayir 0 (0) 3(27.3) 4 (19)

Candida n (%)
Evet 1 (100) 1(9.1) 2 (9.5) 0.129
Hayir 0 (0) 10 (90.9) 19 (90.5)

Dil bulgusu n (%)
Evet 1 (100) 5 (45.5) 18 (85.7) 0.049
Hayir 0 (0) 6 (54.5) 3(14.3)

[lag kullanim siiresi, n (%)
5 yil alti 0 (0) 7 (63.6) 11 (52.4) 0.581
5 yil ve tizeri 1 (100) 4 (36.4) 10 (47.6)

ACO: Astim-KOAH Overlap, KOAH: Kronik Obstriiktif Akciger Hastalig1
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Tablo 5: Katilimcilarin semptom gruplarina gore oral problemlerinin dagilimi

Degiskenler Var (n=8) Yok (n=16) p

Dis eti bulgusu n (%)
Evet 16 (100) 16 (94.1) 1.000
Hayir 0(0) 1(5.9)

Ciirtik n (%)
Evet 12 (75) 14 (82.4) 0.688
Hayir 4 (25) 3 (17.6)

Candida n (%)
Evet 1(6.2) 3(17.6) 0.601
Hayir 15 (93.8) 14 (82.4)

Dil bulgusu n (%)
Evet 11 (68.8) 5 (76.5) 0.708
Hayir 13 (31.2) 4 (23.5)

[lag kullanim siiresi, n (%)
5 yil alt1 10 (62.5) 8 (47.1) 0.491
5 yil ve tizeri 6 (37.5) 9 (52.9)

TARTISMA

Calismamizda, daha oOnceki caligmalardan farkli
olarak, ACO grubu hastalar1 da inhaler ila¢ kullanimi
ve oral bulgular1 degerlendirilmistir. Gorildigi
kadariyla, bu grup hastada oral bulgularinin
degerlendirildigi bir calismaya rastlanilmamaistir.
Tani kriterleri yeni sayilan bu gruptaki hastalar, daha
once Astim  ve/veya KOAH  grubunda
degerlendirilmig olabilir.

Sonuglarimiz gostermektedir ki, hasta gruplar1 ve
lingular bulgular (palatal kalinlasma ve hiperemi)
arasinda anlamli iliski vardir. Astim grubunda
lingular bulgular daha az goriilmiistiir. Arastirmaya
katilan hasta grubunun %24’iinde, kontrol grubuna
katilan bireylerin ise higbirinde lingular bulgulara
rastlanmigtir. Kontrol grubunda bu bulgularin
goriilmemesi, sadece hastalik grubunda goriilmesi,
lingular bulgularm ilaca bagl ve/veya primer
hastaligin enflamatuar yanitina bagl olabilecegini
kuvvetle diistindiirmektedir. Ciinkii hasta grupta dis
firgalama orant ve yas ortalamasi daha yiiksek
olmasina ragmen bu sonug elde edilmistir. inhaler
ilaglarin ora-farengeal yan etkilerinde mekanik
etkinin on planda oldugunu diisiinmekteyiz. Astim

grubunda lingular bulgularin daha az goriilmesi, bu

yas grubunun daha geng hastalardan olugmasi ve el-
nefes koordinasyonunu daha iyi saglayarak mekanik
yan etkiyi azaltmis olmalarindan kaynakli oldugunu
diistiniiyoruz.

Diger dikkat ¢ekici bir bulgumuz ise, arastirmaya
katilan hasta ve kontrol gruplarinin dis firgalama
sikliklari, gingival ve lingular bulgular1 arasinda
istatistiksel olarak anlamli bir fark olmasidir. Hasta
grupta, yas faktorii oral ve dental yan etkiler
acisindan grup aleyhine ve dis fircalama orani daha
yiiksek olmasina ragmen bu grupta gingival ve
lingular bulgular orani kontrol grubuna gére anlaml
farklilikla sonuglanmistir. Bu da oral ve dental
bulgularin primer hastalik patofizyolojiyle iligkili
oldugu hipotezini giiglendirmektedir.
Calismamizdaki diger dikkat ¢ekici analiz, hastalarin
inhaler tedavi sonrasi su ile oral ve orofarengeal
gargara  yapmalar1  bilinenin  aksine etkili
bulunmamis yani oral yan etkileri dnlemeye ek fayda
saglamamistir. Cilinkii hasta grupta su ile gargara
yapma durumu ile gingival bulgular, dental ¢iiriik
varlig1, orofarengeal kandidiazis, lingular bulgulari
ve ila¢ kullanim siiresi arasinda istatistiksel olarak
anlamli bir fark saptanmamistir (p>0.05). Ayrica,
inhaler tedaviyi 5 yildan daha kisa ve daha uzun

sirede kullanan hastalarda da oral bulgular
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bakimindan anlamli sonuglar elde edilmemis olmasi
da dikkat ¢ekicidir. Eger ilaca bagli oral yan etkiler
on planda olsa idi, 5 yildan kisa siireli ve uzun siireli
inhaler ila¢ kullanan hastalarda anlamli sonug elde
edilmesi beklenirdi.

Bu sonuglardan da gorilmektedir ki, kronik
solunumsal hastaliklarda oral/orafarengeal ve
lingular bulgularin, inhaler tedavilerden ziyade
hastaligin primer patofizyolojisinden
kaynaklandigint 6n plana ¢ikmaktadir. Ayrica
hastaligi bagl oral etkilenme daha ¢ok peridental
(gingival) bolgede goriilmektedir.

Giinlik solunumsal semptom ve agiz sagliginin
KOAH ta degerlendirildigi, bir calismada, KOAH’I1
hastalarin agiz hijyeninin iyi olmadigi bu durumun
dis kayiplarma neden oldugu, giinliik solunumsal
semptomlarin artisiyla ilgili oldugu rapor edilmistir.
Ayrica inflamatuar partikiillerin inhalasyonuyla
rezervuar artigi olabilecegi belirtilmistir (9). Giinlik
solunumsal semptomlarin artistyla agiz hijyeninin
iyi olmamasi ve dis kayiplarinin olmast da
calismamizda belirttigimiz oral bulgularin hastaligin
patofizyolojisinden  kaynaklandigr  goriistimiizii
desteklemektedir.

Oral bulgularm, KOAH’ta sigara ve yasam
kalitesindeki bozulma ile iliskisi degerlendirilen
diger bir caligmada ise; sigara ve yasam Kkalitesi
bozuklugunun akciger solunumsal bozuklugu ile
iliskili fakat dental bozukluklarla ile iliskili olmadig1
belirtilmistir (10). Sigara kullanimi, dis kaybi ve
KOAH’m degerlendirildigi bir diger calismada da
sigara kullanimi bu hasta grubunda dis kayiplarinin
onemli nedeni olarak gosterilmistir (11). Bir diger
calismada, KOAH’l1 hastalarda peridontal sagligin
hem enfeksiy6z hem non enfeksiy6z alevlenmelerde
onemli oldugu ve bu hasta grubunun dig hekimi ile
ortak takibi onerilmistir (12). Calismamizda, tiitiin
kullanimin1 sorgulamamiz daha iyi olabilirdi; fakat
bu durum, bazi caligmalarda da gorildigi gibi

dental  bozuklukla iligkilendirilmemistir  ve

calismamizda da KOAH grubunda dental etkilenim
acisindan anlaml fark tespit edilmemistir. KOAH
grubunda bu anlamda anlamli fark tespit edilseydi,
sigaranin olumsuz etkisi diisiiniilebilirdi. Yine bu
calismada, sonuglarimizla uyumlu olarak, hastalarda
daha ¢ok peridental etkilenme gorildiigi
bildirilmistir (12).

Ozellikle kortikosteroidler, anti-inflamatuar
etkilerinden  dolayi, kronik  solunum  yolu
hastaliklarinin uzun siireli kontroliinde tedavide
daha sik kullanilmaktadir. Yapilan caligmalarda
Inhaler kortikosteroid dis1 kullanilan inhalerlerin
oral iilserasyonlara neden oldugu da bildirilen veriler
arasindadir (13). Calismamizda, hastalarin tamami
es zamanlt kortikosteroid dis1 inhaler ilag da
kullanmakta olup (kombine inhaler ilag), oral
iilserasyonlar tespit edilmemistir. Bu sonugta IKS’
lerin tedavi protokollerine eklenmesi,
antikolinerjiklerin oral iilserasyon yan etkilerini
onledigi hipotezini akla getirmektedir. Bu sonug¢ da
ileride basli basina ayr1 bir ¢aligma konusu olarak
degerlendirilebilir.

Inhaler tedavi kullanilan ¢esitli solunumsal
hastaliklarinin ~ baginda, Astim ve KOAH’mn
oldugunu belirtmistik. KOAH, yaygin inflamatuar
stiregle ilgili birgok komorbiditeye sahiptir.
Periodontit de yaygin enflamatuar hastaliklarindan
biridir ve daha once birgok goézlemsel c¢alismada
KOAH ile iliskilendirilmistir. Periodontit ve
KOAH’mn her ikisi de bag dokusunun proteolitik
yikimiyla nétrofilik inflamasyon ile karakterize
kronik, ilerleyici durumlar oldugundan, ortak
patofizyolojik siirecleri paylastiklar ileri
stiriilmiistiir. KOAH ve periodontit arasinda baglanti
kurmak ig¢in Onerilen mekanizmalar, mekanik
aspirasyon, lokal inflamatuar mediatorlerin sistemik
dolasima gegmesi veya akut faz cevabini aktive eden
oral veya pulmoner kaynakli bakteriyemi ve ayrica

reaktif oksijen tiirleri ve sistemik notrofiller

tarafindan sitokin salininmidir. KOAH ve kronik
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periodontitte sistemik noétrofiller iizerinde yapilan
calismalar hem akcigerlerde hem de agizda
iltihaplanma ve doku yikimina yatkin olan hiicresel
fonksiyonlar tarif eder. KOAH ve periodontit ayn1
zamanda yas, kronik tiitin dumanina maruz kalma
ve sosyoekonomik durum gibi gozlemsel ve
girigimsel ~ ¢aligmalarda her zaman dikkate
alinmayan risk faktorleri de mevcuttur (3,4).
KOAH’ta peridontal hastalik sikligimmin daha fazla
oldugu ifade edilmistir (5). Ne var ki, KOAH’daki
alevlenmelerle peridontal hastalik arasinda bir iliski
bulunamamis, hastaligm  kendi  inflamatuar
mekanizmasiyla ilgili oldugu belirtilmistir (6).
Calismanin bu sonucu bizim c¢alismamizla da
uyumlu olup, ayn1 yorumu paylasmaktayiz.
Calismamizda, Goglis Hastaliklart polikliniginde
sadece erigkin hasta hizmeti verildiginden, pediatrik
hasta grubu olusturulmamistir. Literatiirde ise,
astimda, inhaler tedavi ve oral bulgular1 ¢ocukluk
yas grubunda daha ¢ok degerlendirilmistir ve inhaler
tedavilerin bu etkileri yetigkinlere gore daha cok
aragtirtlmistir (14-16). Astimli ¢ocuklarda yapilan
bir diger calismada da inhaler ilaglarin tiikriik salgisi
ve PH iizerine etkisi nedeniyle peridontal hastalik,
dis ¢ilrigine ve erozyonuna neden oldugu
bildirilmistir (16,17). Bu calismada,
kortikosteroidlerin ~ immiin  baskilayic1  etkisi
nedeniyle bakteriyel kolonizasyonu artirdigi ifade
edilmis ve ayrica gastrodzofageal refliiniin de
tikiiriik salgist ve PH iizerine etkisi agiz hijyenini
etkiledigi belirtilmistir. Bu baglamda, calismamizda,
daha az calisilan erigkin astim hastalar1 ve inhaler
tedavi/agiz i¢i bulgularimizla literatiire katki
sagladigimizi diistliniiyoruz.

Diizenli IKS kullanan yetigkin astim hastalarinda
yapilan bir caligmada, orafarengeal kandidiyazis
sikligi oldukca yiiksek bulunmus. Orafarengeal
kandidiyazisin, hastanin yasam kalitesini ve tedaviye
uyumunu olumsuz bir etkiledigi ifade edilmis.

Herhangi bir risk faktorii belirlenmemis olmasina

ragmen, astim hastalarnin  IKS  tedavisinin
baslangicinda  bu  yan  etki  konusunda
bilgilendirilmesi gerektigi Onerilmis (16). Biz de
inhaler tedavi baslanacak ya da devam edilen
hastalarin yonetiminde dis hekimi ile beraber devam
edilmesini 6nermekteyiz.

Alerjik rinit ve astim birlikteliginin oldugu hasta
grubuyla yapilan ve oral bulgularin degerlendirildigi
bir bagka c¢alismada ise, alerjik rinit birlikteliginin
bulgularda artisa neden oldugu ve bu durumdan da
inhale kortikosteroidlerden ziyade nazal steroidlerin
sorumlu oldugu belirtilmistir (19). Benzer sekilde,
caligmamizda da astim tanili hastalardan alerjik
rinitin eslik ettigi hastalar mevcuttu; fakat ayr1 bir
grup olarak astim ve alerjik rinit tan1 grubu
olusturmamistir ki bu da calisgmamizin kisitliligt
olarak degerlendirilebilir.

Calismamizin gorebildigimiz diger kisithiliklar ise;
caligma popiilasyonunun yeterli olmamasi ve IKS
subgruplarinin degerlendirilmemis olmast olarak
siralanabilir. inhaler kullanmayan yeni tan1 Astim ve
KOAH  hastalarinin  kontrol grubu olmamasi
inhalerlerin oral hijyen iizerine etkisini tam olarak
ortaya c¢ikaracaktir. Bu durumdan ise; hasta
popiilasyonu olusturmada dahil edilme kriterlerinin
fazla ve oOzellikli (kronik hastalik tanist olmasi,
diizenli inhaler ila¢g kullanimi, dental protez
olmamasi, c¢alismaya katilimda goniilliiliik esasi
gibi) olmasmndan kaynaklidir. Pandemi donemi
nedeniyle de calisma popiilasyonu artirilamamis
olup mevcut verilerimizi bu konuda planlanacak
calismalara fikir vermesi ve literatiire Kkatki
saglamasi amaciyla paylasmanin faydali olacagini
diistiniilmiistiir.

Calismamizda degerlendirilen tiim katilimcilarin
genel olarak, ag1z hijyeni yetersizdi ve dis fircalama
orani ¢ok diisiiktii. Bu faktoriin, agiz i¢i bulgularini
olumsuz etkileyen en Onemli neden oldugu
goriilmektedir. Ayrica; uzun veya kisa siireli (5

yildan kisa ve wuzun) inhaler tedavi kullanan
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hastalarda bulgular neredeyse tamamen benzerdi. Bu
sonugta inhaler ilaglarin uzun siireli kullaniminin
ag1z i¢i semptomlarin olugmasinda etkili bir neden
olmadig1 yoniindeki goriigiimiizii desteklemektedir.
Bu konuda daha once yapilmis bazi calismalarin
aksine, ¢alismamizda inhaler tedavilerin oral
semptom ve bulgularmma neden olmasi agisindan
benzer sonuglar bulunmamustir. Bu nedenle, bu grup
hastalarda, oral bulgulara neden olarak sadece
inhaler tedavi kullanimin1 sorumlu tutmamak
gerektigini diigiiniiyoruz. Orofarengeal etkilenme
ilaglarn mekanik etkisine de daha ¢ok bagh
olabilecegini diisiiniiyoruz. Bu nedenle, hastalara bu
ilaglar regete edilirken el-nefes koordinasyonunu
saglayacak dogru yontemle inhaler kullanimi
tizerinde durulmasi daha faydali olacaktir. Bu
sonucumuzla  hastalarin inhaler  ilaglarim
¢ekinmeden almalar1 ve solunumsal hastalik
kontrollerini saglamada bu ilaglarin  Gnemini
vurgulamak isteriz.

Agiz hijyenine, hicbir hastalik tanis1 ve ilag
kullanim1 olmadan da dikkat edilmeli ve gerekli
ozen gosterilmelidir. Inhaler ilaglar1 kullanan
hastalarin, oral hijyen i¢in yapmasi gereken ek bir
onlem olmamakla birlikte, bu grup hastalarda
inflamatuar yaniti daha ¢ok kronik solunumsal
hastalik patofizyolojisine bagli oldugu igin, tani
anindan itibaren dis hekimi Kkontrolii hasta
tedavisinin bir parcasi olarak yiiriitiiliirse ¢ok daha
az oral komplikasyon goriilecektir.

Sonug olarak; ¢alismamiz, oral-orafarengeal yan
etkiler agisindan, inhaler ilaglarin kullanilmasimin
ciddi bir bir risk faktoérii olmadigi gostermistir.
Kronik solunumsal hastaliklar semptom
kontrollerinde bu grup ilaclar etkindir. Bu hastalarin,
inhaler ilag¢ teknigini dogru uygulayabilme becerileri
ve oral hijyen i¢in yapilmas: gereken ek bir 6nlem
olmadan, normalde de olmasi gereken oral hijyen
uygulamasi saglandiginda, oral yan etki sorunu
alabileceklerini

yasamadan tedavilerini

diigiiniiyoruz. Bu grup hastalarda inflamatuar yanitt
daha ¢ok kronik solunumsal hastalik
patofizyolojisine bagli oldugu igin, tani anindan
itibaren dis hekimi kontrolii hasta tedavisinin bir
parcast olarak yiritilirse c¢ok daha az oral

komplikasyon goriilecektir.
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Amac: Enfeksiyon hastaliklarina bagli pandemilerin  tim
toplumda ve 6zellikle 6n saflarda hastaliklarla miicadele veren
saglik calisanlar {izerinde psikolojik olumsuz etkileri vardir.
Diinyada 11 Mart 2020 tarihinde Covid-19 pandemisi ilan
edilmistir. Bu ¢alismada amacimiz Kulak Burun Bogaz alaninda
caligmakta olan saglik ¢alisanlarinda Covid-19 pandemisine bagl
kaygi diizeyini incelemektir.

Gerec¢ ve Yontemler: Calismaya Malatya ilinde gorev yapan
Kulak Burun Bogaz uzmani, Kulak Burun Bogaz hemsiresi,
odyometrist ve Kulak Burun Bogaz alaninda calisan tibbi
sekreterlerden olusan 63 katilimcr dahil edildi. Hazirlanan anket
katilimcilara anketi “online” olarak ulastirildi. Anket, demografik
sorulardan ve anksiyete diizeyini dlgmeye yonelik sorulardan
olusuyordu. Anksiyete diizeyini degerlendirmede, Lee tarafindan
Covid-19 kriziyle iliskili olas1 anksiyete vakalarin1 tanimlamak
icin gelistirilmis kisa bir ruh saglig1 taramasi olan Koronaviriis
Anksiyete Olgegi (KAO) kullanild.

Bulgular: Calismamizda Kulak Burun Bogaz alaninda
galigmakta olan meslek gruplarinin Covid-19 anksiyete
diizeyleri  karsilasgtirildiginda, Kulak  Burun  Bogaz

hemsirelerinin anksiyete diizeylerinin diger meslek gruplarina
gore genel olarak daha yiiksek oldugunu tespit edildi (p< 0.05).

Sonug: Covid-19 i¢in en yiiksek risk grubu saglik ¢alisanlaridir.
Bu nedenle; saglik ¢alisanlarinda mental saglik durumunun
ortaya konmasi énemlidir. Hiikiimetlerin birincil hedeflerinden
biri saglik caliganlarinda pandemiye bagli gelisen anksiyeteyi
azaltacak efektif 6nlemler almak olmalidir.

Anahtar Kelimeler: Covid-19,
¢alisanlar1, Kulak burun bogaz

anksiyete diizeyi, saghk

ABSTRACT

Objective: Infectious disease pandemics have negative
psychological effects on the whole society and especially on the
frontline healthcare workers fighting against the disease.
COVID-19 pandemic was declared on March 11, 2020. In this
study, our aim was to examine the level of anxiety related to the
COVID-19 pandemic in healthcare professionals working in the
field of Otorhinolaryngology.

Material and Methods: Sixty-three participants, namely
otorhinolaryngology specialists, otorhinolaryngology nurses,
audiometrists, and medical secretaries working in the
otorhinolaryngology field were included in our study. An online
questionnaire was sent to the participants. Our questionnaire
consisted of demographic questions and questions to measure
the anxiety level. We used the Coronavirus Anxiety Scale, a
brief mental health scan, to identify possible cases of
dysfunctional anxiety associated with the COVID-19 crisis,
developed by Lee to assess the level of anxiety.

Results: In our study, when the COVID-19 anxiety levels of
occupational  groups  working in  the field of
otorhinolaryngology were compared, we found that the anxiety
levels of otorhinolaryngology nurses were generally higher
among the occupational groups (p <0.05).

Conclusion: The group with the highest risk for COVID-19 is
healthcare workers. Therefore it is important to reveal the
mental health status of health workers. One of the primary goals
of governments should be to take effective measures to reduce
the anxiety of healthcare workers due to the pandemic.

Keywords: COVID-19, Anxiety level, healthcare professionals,
ear nose throat
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GIRIS
Cin’in Wuhan kenti Hubei bolgesinde; 31 Aralik 2019
tarihinde etiyolojisi bilinmeyen bazi pnémoni vakalarini
tespit etmesi {izerine; bu hastalik Diinya Saglik Orgiitii
(WHO) tarafindan coronaviriis 2019 (Covid-19) olarak
tanimlandi. Hastaligin hizli yayilimi sonucu 11 Mart
2020 tarihinde bu durum Covid-19 pandemisi olarak
ilan edildi. Enfeksiyon hastaliklar1 pandemilerinin tiim
toplum iizerinde oldugu gibi saglik ¢alisanlari lizerinde
de psikolojik etkileri oldugu bilinmektedir. Diinyada
daha once yasanmis SARS (Ciddi Akut Solunum
Sendromu) ve Ebola viriis pandemilerinde de saglik
calisanlarinda stres reaksiyonlarinin izlendigi rapor
edilmistir (1). Covid-19 maruziyetiyle ilgili korkulara ek
olarak, koruyucu ekipman eksikligi ile ilgili kaygilar,
uzun ve diizensiz ¢alisma saatleri nedeniyle aile ve
¢ocuklarinin bakimini yapamama korkusu, yeni ¢aligma
kosullar1 ve alisik olmadiklar1 klinik rollere girecek
olmanin vermis oldugu kaygi eklenince saglik
¢alismalart i¢in durum daha da zorlagmaktadir.
Duygusal olarak baski altinda olmalarinin yani sira uzun
calisma saatlerine bagli fiziksel yorgunluk, her giin daha
fazla sayida hastayla ilgilenmek onlari hastaliklara
yatkin hale getirebilir (2). Saglik ¢alisanlari ile diizenli
iletisim kurularak c¢alisma saatlerinin uygun hale
getirilmesi, koruyucu ekipmanlarin kullanimi ve
yonetimi ile ilgili tedbirler, Covid-19 hastalarini nasil
tedavi edecekleri ile ilgili 6zel egitimler almalarmnin
saglanmasi saglik ¢alisanlarinin iizerindeki anksiyeteyi

azaltacaktir (3).

Bu calismanin amaci, Kulak Burun Bogaz (KBB)
alaninda ¢aligmakta olan saglik ¢aliganlarinda Covid-19

pandemisine bagli kaygi diizeyini arastirmaktir.

GEREC VE YONTEM

Calisma Katilimcilart

Calismamiza Malatya ilinde gesitli hastanelerde gorev
yapan KBB uzmani, KBB hemsgiresi, odyometrist ve

KBB alaninda calisan tibbi sekreterleri dahil edildi.

Calismamiza goniilli toplam 63 katilimer dahil edildi.
Bu katilimeilar Covid-19 pandemisi siiresince Covid-19
hastalarinin ~ takip ve tedavisine aktif katilan
gorevlilerden  se¢ildi. Calisgma  oncesi  Saglik
Bakanligi’'ndan bagvuru formu doldurularak onay
almmistir  (CFK-2020-09-05T15_44 52). Saglik
Bakanligi  onaymin ardindan Malatya  Klinik
Aragtirmalar Etik Kurulu’ndan onay alinmustir (tarih:
18.11.2020;  karar no:  2020/175).  Helsinki
Deklarasyonu prensiplerine uygun olarak hastalardan

"bilgilendirilmis olur (riza)" alinmistir.
Calisma Anketi

Anket katilimcilara, whatsapp, mail yoluyla gonderildi
ve cevaplamalar1 saglandi. Anketimiz; yas, cinsiyet,
egitim durumu, meslek grubu, medeni hal, toplam
calisma yilint iceren temel demografik sorular ile;
geemis hastalik hikayelerini iceriyordu. Daha o6nce
psikiyatrik bir tedavi alip, almadigi, ailesinde psikiyatrik
hastalik olup olmadigi, Covid-19 gegirip gecirmedigi,
gegirdi ise yatarak tedavi alip almadigi sorgulandi.
Ankette diger sorularin yaninda; Lee tarafindan
geligtirilen ~ Covid-19  kriziyle  iligskili  olas1
disfonksiyonel anksiyete vakalarmi tanimlamak i¢in
kisa bir ruh saglig1 taramasi olan Koronaviriis Anksiyete
Olgegi (KAO) kullandik. Biger ve ark.,, Lee’nin
Koronaviriis Anksiyete Olgegi’nin Tiirkge Gegerlilik ve
Giivenirlik g¢alismasin1 yapmuglardir (4,5). KAO 5
sorudan olugmaktadir.1-Koronaviriis ile ilgili haberleri
okudugum veya dinledigim zaman bagimin dondiigiinii
ve sersemlestigimi hissettim veya bayilacakmis gibi
oldum. 2-Koronaviriisii diisiindiigim icin uykuya
dalmada ya da uyumada sorun yagadim. 3- Koronaviriis
ile ilgili konular1 diisiindiigiimde ya da bu konulara
maruz kaldigimda inme inmis gibi hissettim veya donup
kaldim. 4-Koronaviriis ile ilgili konular diislindiigtimde
ya da bu konulara maruz kaldigimda istahim kagt1. 5-
Koronavirtis ile ilgili konulart diisiindiigiimde ya da bu
konulara maruz kaldigimda mide bulantis1 ya da mide
problemleri yagsadim. Bu sorulara cevap olarak ‘Higbir

zaman, nadiren, bir veya iki giinden az, yedi giinden
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fazla, son iki haftada neredeyse her giin’ cevaplarindan
olusan ¢oktan se¢meli secenekler sunuldu. Puanlamasi

“0” “higbir zaman

ER) “1,7 113
>

nadir, bir veya iki giinden az”,
“2” “Birkag glin”, “3” *7 gilinden fazla ve “4” “son iKi

haftada neredeyse her giin” olarak yapilmaktadir.
Istatistiksel Analiz

Sosyodemografik verileri tanimlamak i¢in tanimlayici
istatistik analizi yapildi. Calismada KBB alaninda
calisan meslek gruplarinin Covid-19 anksiyete diizeyi
ortalamalar1 arasinda fark olup olmadigini incelemek
amaciyla tek yonlii ANOVA analizi yapilmistir. Gruplar
arasindaki farklarin hangi gruplar arasinda oldugu post
hoc testi ile incelenmistir. Calisgmada degiskenler
arasindaki iliskiyi incelemek i¢in de korelasyon analizi
uygulanmistir. Yapilan istatistiksel analizlerde SPSS

25.0 for Windows siiriimii kullanilmistir.

BULGULAR

Calismamiza KBB  uzmani, KBB  hemsiresi,
odyometrist, KBB sekreterlerinden olusan toplam 63
calisan katildi. Katilimcilarm % 61.9’u (39 kisi) kadin,
% 38.1°1 (24 kisi) erkek idi. Ortalama yag 39 ( 27-57) idi
(Tablo 1). 12 katilme1 da ek hastalik mevcuttu. En sik
bildirilen ek hastalik hipertansiyon idi. Katilimcilarin
%30’u (19 katilimc1) KBB uzmani, %31°1 (20 katilimcr)
KBB hemsiresi, % 15’1 (10 katilime1) odyometrist, %
22’si (14 katilimer) KBB sekreterinden olusmaktaydi
(Tablo 2). Katilimcilari %77.8°1 evli, % 22.2’si bekar
idi. Katilimcilarm %92°si (58 katilimci) {iniversite
mezunu, % 8’1 (5 katilimci) lise mezunu oldugunu
belirtmistir. Katilimeilarin %741 (47 katilimi) sigara
kullanmadigini, %26’st (16  katilimc1)  sigara
kullandigin1 bildirmistir. Toplam g¢alisma y1l1 ortalama

16 yi1l olarak belirtilmisti (Tablo 3).

Tablo 1: Demografik veriler

n %
Kadin 3961.9
Erkek 24 38.1
Total 63 100

Tablo 2: Meslek gruplari

n %
Kbb Uzman 19 30.2
Kbb Hemsire 20 317
Odyometrist 10 15.9
Kbb Sekreter 14 222
Total 63 100

Tablo 3: Katilimcilarin Covid-19 ve medeni durum ile
ilgili bilgileri

Evet Hay1r
n % n %

Yakininda Covid-19 gegirme 28444 3555.6
Covid 19 yatarak tedavi alanlar 23.2 61 96.8
Covid 19 infeksiyonu gecirme 232 61 96.8
Ailede psikiatrik hastalik varligi 46.3 59 93.7

Kronik hastalik varligi 1219 5181

Sigara kullanimi1 15238 4774.6
Onceden psikiatrik tedavi alma 116 62 98.4
Evlilik durumu 49778 14222

Psikiyatrik Ek Hastalik ve KAO Analizi

Katilimeilarin %31 kendisinin (2 katilimer), %44’ (55
katilimer) yakininin Covid-19 gecirdigini
belirtmektedir. Covid-19 geciren tiim katilimeilar
yatarak tedavi gordiiglinii bildirmistir. Katilimcilarin
%1°1 daha 6nce psikiyatrik tedavi aldigini (1 katilimer),
%6’s1 (4 katilimci) psikiyatrik aile hikayesi oldugunu
belirtmistir (Tablo 3) Anksiyete diizeyi ile yas ve
cinsiyet agisindan anlamli fark izlenmedi.

KBB alaninda g¢alismakta olan meslek gruplarmin
Covid-19 anksiyete diizeylerine genel olarak
bakildiginda, en yiiksek kaygi puaninin (kaygi puani
ortalamasi: 43.6 olarak hesaplanmistir) hemsirelerde
oldugu dolayisiyla kaygi diizeyi ortalamalarinin da en
yiiksek hemsirelerde oldugu goriilmistiir (Tablo 4).
Sonrasinda yapilan Anova analizi sonucunda meslek
gruplar1 arasindaki Covid-19 anksiyete diizeyleri
ortalamasi agisindan goézlenen farkliligin istatistiksel
olarak da anlamli oldugu goriilmistiir (F(3,59) =5.512,
p«.05) (Tablo5).
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Gruplar arasindaki farkliliklarin  hangi meslekler

arasinda oldugu incelendiginde, hemsirelerin anksiyete

Tablo 4: Kaygi 6l¢ek meslek gruplar arasi degerlendirme

diizeyi ortalamasinin diger meslek gruplarina goére genel

olarak daha yiiksek oldugu gorilmiistiir.

KBB uzmani Hemsire Sekreter Odyometrist
Katilime sayisi 19 20 14 10
Toplam kayg1 puani 118 218 93 77
Genel kayg1 puani 23.60 43.60 18.60 15.40

ortalamasi toplami

Tablo 5: KBB Alaninda Caligmakta Olan Meslek Gruplarinin Covid-19 Anksiyete Diizeyi Ortalamalari Agisindan

Karsilagtirilmast
Meslek N Ortalama (Standart Sapma) Grup Farki Karsilastirmasi
KBB uzman (1) 19 1.2421 (0.31678) 1<2.1<3.1<4
KBB Hemsire (2) 20 2.1800 (1.24122) 2>1.2>3.2>4
KBB Sekreter (3) 14 1.3286 (0.38115) 3>1.3<2. 3<4
Odyometrist (4) 10 1.5400 (.62574) 4<2.4>1.4>3
Grup farklilig: F (3,59) =5,512, p<.05

Tek yonliit ANOVA analizi yapilmistir. Gruplarin Covid-19 kaygi diizeyi ortalamalari agisindan karsilagtirilmasinin ifade
edilmesinde ‘<’ ve >’ isaretleri kullamlmistir. Istatistiksel olarak anlamli goriilen grup farkliliklar1 koyu renkle

vurgulanmustir.

1=KBB uzmani Covid19 anksiyete ortalamasi, 2=KBB Hemsire Covid-19 anksiyete ortalamasi, 3=KBB Sekreter
Covid19 anksiyete ortalamasi, 4=Odyometrist Covid19 anksiyete ortalamasi

TARTISMA

Calismamizda Covid-19’a bagli KBB alanindaki saglik
calisanlarinda kaygi diizeyini inceledik. Anksiyete,
kisinin problemle basa ¢ikma c¢abasidir. Covid-19
salgin1 fiziksel etkilerinin yan1 sira, panik bozuklugu,
anksiyete bozuklugu gibi psikolojik rahatsizliklara da
yol acmus, tetiklemistir. Covid-19’un neden oldugu
anksiyete lizerine yapilmis calisma sayist smirhdir.
Saglik kurumlarina, gidaya kisitli ulasim, her an enfekte
olma endisesi, pandeminin belirsiz seyri kisiler {izerinde
olumsuz psikolojik etkilere yol agmistir. Uzun siiren
karantina siiresi, 6lim haberleri, bilgi kirliligi, sosyal
medya haberleri kisiler iizerindeki kaygiy1 biiyiik oranda
arttirdig1 gosterilmistir (6). Covid-19 pandemisi bir kaos
ortami bilgi alma

yaratmig, toplumlarin giincel

konusunda medyaya olan giivenini ve bagliligim
arttirmigtir. Saglik ¢aliganlarinda yapilan ¢alismalarda;
saglik calisanlarinin sosyal desteklerini ve bilgiye
erisimlerini arttirarak kaygilartyla basa c¢ikmaya
caligmakta olduklart gosterilmistir (5,7,8). Liu ve
ark.’nin yaptiklar1 bir ¢aligmada, SARS pandemisinin
uzun donem psikolojik etkilerini arastirmig, saglik
calisanlarinin %23 iinde orta veya ciddi derecede
depresif semptomlarin varligini bildirmistir (9). Elbay
ve ark.’nin yaptiklar1 ¢alismada doktorlarin %64 {inde
depresif semptomlar, %51 inde anksiyete ve %41 inde
stress iligkili semptomlar raporlamiglardir. Geng yasta
olmanin, bayan cinsiyete sahip olmanin, yeterli
deneyime sahip olmamanin ve On saflarda calistyor

olmanin kayg1 diizeyini arttirdigini bildirmislerdir. Biz
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caligmamizda yas ve cinsiyet ile anksiyete diizeyi
arasinda istatistiksel olarak anlamli bir fark bulamadik.
Daha once psikiyatrik hastalik Oykiisii ruhsal saglik
durumunu olumsuz etkilemektedir. Biz de ¢alismamizda
katilimeilarin daha 6nce psikiyatrik hikayelerinin olup
olmadigmi, ailelerinde psikiyatrik hastalik olup
olmadigini sorguladik. Caligmamiza katilan
katilimeilarin sadece %1°i daha once psikiyatrik tedavi
aldigini (1 katilimei), %6’s1 (4 katilimer) psikiyatrik aile
hikayesi oldugunu belirtmistir. Yogun ve agir ¢aligma
sartlar1 da psikolojik semptomlarla iliskili bulunmustur.
Bu nedenle saglik c¢alisanlari igin, uygun ¢aligma
saatleri, uygun calisma kosullari, dinlenme aralar
saglanmalidir. On saflarda ¢alisan saglik calisanlar igin
psikolojik ve lojistik destek de Onemlidir. Koruyucu
ekipman eksikligi, giivenli olmayan ¢alisma kosullar1 da
calisanlar da kendileri icin yiiksek risk algisinda artisa

ve ailelerine hastalig1 bulastirma korkusunda artiga yol

agmaktadir (10).

Covid-19 i¢in en yiiksek risk grubu saglik ¢alisanlaridir.
Ozellikle  entiibasyon,  agiz-bogaz  muayenesi,
kardiyopulmoner resiisitasyon, bronkoskopi gibi aerosol
islemleri uygulayan doktorlar, hemsireler ve yardimci
saglik personeli en riskli gruptur. Siirekli stres, altinda
galisma, yogun ve agir ¢alisma sartlarinin neden oldugu
kroniklesmis depresyon-anksiyete patolojik boyutlara
taginarak  beraberinde  tlikenmiglik  sendromunu
getirebilmektedir. Sakaoglu ve ark.’nin yaptiklar
calismada saglik ¢aliganlarinda kaygi diizeyinin arttigini
bildirmiglerdir. Bu oranin birgok ¢alismada oldugu gibi
kadinlarda daha yiiksek oldugunu bulmuslardir. Egitim
diizeyi digiik olan kisilerde kaygi diizeyinin artmis
olmasi beklenir. Bunu destekleyen calismalar oldugu
gibi, kaygi diizeyi ile 6grenim siiresi arasinda iliski
olmadigimi bildiren g¢aligmalar da mevcuttur. Birgok
calisma bunu desteklerken, bir¢cok c¢alismada kaygi
diizeyi 1ile Ogrenim diizeyi arasinda bir iligki
saptanmamisti. Biz de calismamizda egitim diizeyi ile
anksiyete arasinda istatistiksel olarak anlamli bir fark

izlemedik. Kisi sosyal olarak ailesinden destek

alabiliyorsa bu durum stresle basa c¢ikabilmesini
kolaylastirir. Ancak ailede olabilecek sosyal veya
ekonomik problemler bazen kisinin kaygi diizeyini
arttirabilmektedir. Bu durum medeni halin stresle basa
¢ikabilme durumuna etkisini farkli etkileyebilir. Bu
durum farkli caligmalarda farkli sonuglarla ortaya
konmustur. Biz de ¢alismamizda katilimcilarin evli veya
bekar olmasi ile anksiyete diizeyi arasinda istatistiksel

olarak anlamli bir iligski saptamadik (11-13).

Sakaoglu ve ark.’nin yaptiklar1 calismada meslek
gruplarin1  kendi  igcinde  degerlendirdiklerinde
hemsirelerdeki Covid-19 kaygt diizeyinin diger
gruplarla kiyasla daha yiiksek oldugunu belirtmektedir.
Biz de calismamizda KBB alaninda g¢alismakta olan
meslek gruplarmin  Covid-19 anksiyete diizeyleri
karsilastirildiginda, meslek gruplari arasinda Covid-19
anksiyete diizeyleri ortalamasi agisindan anlamli
farkliik  oldugunu saptadik. Gruplar arasindaki
farkliliklarin ~ hangi meslekler arasinda oldugu
incelendiginde, hemsirelerin anksiyete diizeylerinin
diger meslek gruplarina gore genel olarak daha yiiksek

oldugunu tespit ettik (p<.05).

Kaygi durumunun artmast kiginin  basarisini,
verimliligini olumsuz etkiler. Bu durum daha uzun
vadede psikolojik ve sosyal problemleri beraberinde
getirebilir. Bu nedenle erken tam, tedbir ve
rehabilitasyon elzemdir. Bir salginda o6n saflarda, kilit
rol alan saglik ¢alisanlarinda bu durumun arastirilmasi

salginla miicadele etmede ¢ok 6nemli rol oynar (13).

Saglik galisanlart; enfekte kisilerin tedavisini yapan ve
kendilerine de bulas agisindan oldukg¢a kritik bir
konumda c¢alismaktadir. Bunun yaninda &nceki
pandemilerde, SARS ve Ebola’da; saglik ¢alisanlarinda,
anksiyete, korku gibi psikolojik problemlerin daha sik
goriildiigiic  bildirilmigtir.  Bu  nedenle;  saglik
calisanlarinda ruhsal saglik durumunun ortaya konmasi
onemlidir. Hiikiimetlerin birincil hedeflerinden biri
saglik calisanlarinda pandemiye bagli gelisen
anksiyeteyi azaltacak efektif onlemler almak olmalidir.

Liu ve ark., yaptiklar1 ¢alismada saglik calisanlarinda
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%12,5 oraninda anksiyete diizeyi saptamistir. Bu oran
%44.6 ile; Lai ve ark.’nin tespit ettigi diizeyden cok
daha digtiktiir. Liu ve ark., bu durumu yapilan iki
¢alismanin Covid-19 pandemisinin farkli dénemlerine
denk gelmesinden kaynaklaniyor olabilecegi seklinde
yorumlamistir.  Pandeminin  uzamasiyla;  saglik
calisanlarinda mevcut duruma psikolojik olarak adapte
olma, hastalig1 daha iyi tanima ve hastalarin bakim ve
tedavisini daha etkin bir sekilde gerceklestirebilme
yetisi kazanirlar. Pandeminin uzamig donemlerinde;
yapilan c¢alismalarda, anksiyete diizeyinin diisiik
olabilecegi bu duruma baglanmis olabilir. Pandeminin
basindan koruyucu ekipmanin yetersiz olabilecegi
diigiincesi de saglik calisanlarinda anksiyete diizeyini
arttirabilmektedir. Liu ve ark., yaptiklari ¢alismada
enfekte hastalara dogrudan temasta olan saglik
calisanlarinda anksiyete diizeyinin, dogrudan temasi
olmayan saglik calisanlarina gore daha yiiksek oldugunu

bulmustur (14).

Saglik calisanlar1 fiziksel ve psikolojik olarak

multidisipliner yaklagimlarla desteklenmeli,
enfeksiyonu kendilerine ve ailelerine bulastirma
korkusunu yatistirmak igin 6zel danismanliklar
saglanmalidir. Bu yolla 6n saflarda calisan saglik
profesyonellerinin ~ kendilerini  daha  giivende
hissettikleri bir ortamda, daha mutlu bir sekilde

caligmalarina katki saglanmig olur.

Katilimer sayisimin az olusu ve kontrol grubunun
olmayis1 ¢calismamizin kisitlayici zayif yoniidiir. Benzer
calismalar daha fazla sayida katilimci ile yapilarak

sonuglar desteklenebilir.

Catisma Beyani: Yazarlar ¢ikar ¢atismasi olmadigini
beyan ederler.

Arastirmacilarin Katki Orant Beyani: Anafikir: CFK,
Analizz. CFK; Veri saglama: CFK; Yazim: CFK;
Diizeltme: CFK; Onay: CFK

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir

kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onami: Malatya Klinik Arastirmalar Etik
Kurulu, tarih: 18.11.2020; karar no: 2020/175.
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Ozgiin Arastirma

THE EFFECT OF MANDIBULAR CONDYLE SIZE ON DISC
DISPLACEMENT AND GENDER RELATIONSHIP

Mandibular Kondil Boyutunun Disk Deplasmanina Etkisi ve Cinsiyet Iligkisi

Adem YOKUS!?

Van Yuzuncu Y1l University, Faculty of Medicine, Department of Radiology, VAN, TURKIYE

ABSTRACT

Objective: Our aim in this study is to analyze the association
between anterior disc displacement and mandibular condyle size. It
was also aimed to examine the influence of gender factor on condyle
size.

Material and Methods: Images of patients who underwent
magnetic resonance imaging of the temporomandibular joint in the
radiology department between January 2018 and November 2021
were analyzed retrospectively. The articular disc was evaluated in
terms of displacement on sagittal oblique images in closed and open
mouth positions. Following, anteroposterior and mediolateral
dimensions were measured at the head of the mandibular condyle.

Results: Among the 200 individuals in the study, 44 were male and
156 were female. A total of 400 temporomandibular joints of 200
patients were analyzed. In 279 joints, the disc was in its normal
position, and there was no disc displacement. There was disc
displacement with reduction in 54 joints and disc displacement
without reduction in 67 joints. The anteroposterior and mediolateral
sizes of the mandibular condyle were higher in the group with
normal disc position compared to the groups with disc
displacement. In the disc displacement without reduction group, the
mean values of anteroposterior and mediolateral dimensions were
the lowest (p=0.001). Male individuals had a mandibular condyle
anteroposterior size of 6.706+2.588 cm while female subjects had a
size of 5.786+1.288 cm, which was significantly lower in females
(p=0.001). Mandibular condyle mediolateral size was 18.779+2.848
cm in male subjects, 17.0164+2.290 cm in female subjects, and was
significantly lower in females (p=0.001).

Conclusion: We determined that the mandibular condyle size was
smaller in joints with anterior disc displacement than in joints with
normal disc position. In addition, we observed that the condyle size
was significantly lower in females than in males. Low mandibular
condyle size may be a risk factor for anterior disc displacement.

Keywords: Temporomandibular joint, condyle size, disc
displacement, gender relationship

0Z
Amag: Bu ¢aligmadaki amacimiz, anterior disk deplasmani

ile mandibular kondil boyutu arasindaki iligkiyi ve kondil
boyutuna cinsiyet faktdriiniin etkisini incelemektir.

Gereg ve Yontemler: Ocak 2018 ve Kasim 2021 tarihleri
arasinda radyoloji iinitesinde temporomandibular eklem
manyetik rezonans goriintiilemesi cekilen hastalara ait
goriintiiler retrospektif olarak incelendi. Kapali ve agik agiz
pozisyonda sagital kesitlerde eklem diski deplasman
acisindan degerlendirildi. Daha sonra mandibular kondil
bas kisminda 6n-arka ve mediolateral boyutlar 6l¢iildii.

Bulgular: Caligmaya alinan 200 hastanin 44'ii erkek, 156's1
kadind1. Toplamda 200 hastaya ait 400 temporomandibular
eklem degerlendirildi. incelenen 279 eklemde disk normal
pozisyonda olup, disk deplasmani yoktu. Elli dort eklemde
rediiksiyonlu disk deplasman1 ve 67 eklemde ise
rediiksiyonsuz disk deplasmani vardi. Disk pozisyonu
normal olan grupta mandibular kondil on-arka ve
mediolateral boyutlari disk deplasmant olan gruplara gore
yiiksekti. On-arka ve mediolateral boyutlar1 ortalama
degerleri rediiksiyonsuz disk deplasmaninda en diistiktii
(p=0.001). Erkek deneklerde mandibular kondil 6n-arka
boyutu 6.706+2.588 cm, kadin deneklerde 5.786+1.288 cm
olup, kadinlarda belirgin disikti (p=0.001). Erkek
deneklerde mandibular kondil mediolateral boyutu
18.779+2.848 cm, kadin deneklerde 17.016+2.290 cm olup
ve kadinlarda belirgin diisiiktii (p=0.001).

Sonu¢: Anterior disk deplasmani olan eklemlerde
mandibular kondil boyutunun disk pozisyonu normal olan
eklemlere gore daha kiiciik oldugunu saptadik. Ayrica
kadin bireylerde, erkeklere gore kondil boyutunun belirgin
diisiik oldugunu gozlemledik. Diigilk mandibular kondil
boyutu anterior disk deplasmani i¢in bir risk faktorii
olabilir.

Anahtar Kelimeler: Temporomandibular eklem, kondil
boyutu, disk deplasmani, cinsiyet iligkisi
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INTRODUCTION

The temporomandibular joint (TMJ) is a synovial joint
formed by the squamous part of the temporal bone and
the mandibular condyle. Complaints originating from
TMJ are quite common in the population, and the most
common symptoms are jaw pain, limitation of joint
movements and difficulty in chewing. Internal
derangement is defined as a functional defect secondary
to the abnormal interaction of the articular disc,
mandibular condyle, and articular eminence. Although
diseases of the glenoid fossa, mandibular condyle, and
masticatory muscles can induce internal derangement,
joint disc disorders, particularly disc displacements, are
the most common causes. Disc displacements can occur
anteriorly, anterolaterally, anteromedially, laterally,
medially, and posteriorly. The most common site for
disc displacement is anterior, and the least common site

is posterior (1).

Imaging methods such as direct radiography,
ultrasonography and computed tomography are used in
the evaluation of TMJ and its pathologies. However,
magnetic resonance imaging (MRI) is the gold standard
approach in the assessment of disc-related pathologies
in TMJ (1). In the etiology of anterior disc displacement,
many predisposing variables such as effusion, bone
marrow edema, condyle position, and mandibular

asymmetry have been studied (2-5).

In this cross-sectional retrospective study, our aim was
to analyze the relationship between anterior disc
displacement and mandibular condyle size. We also
aimed to examine the effect of gender factor on condyle

size.

MATERIALS AND METHODS

Images of patients who underwent temporomandibular
joint MRI in the radiology unit between January 2018
and November 2021 were retrospectively analyzed.

Patients with artifactual images, medial, lateral,

anterolateral, anteromedial, and posterior disc
displacement, severe degenerative changes and
ankylosis, remarkable bone marrow edema, clinical
history of degenerative or inflammatory arthritis, and
TMJ-related surgery or trauma were excluded from the
study. A total of 400 TMJs were investigated from 200
patients who did not match the exclusion criteria. After
receiving approval from the institutional ethics
committee, the study was initiated (Van Yiiziincii Yil
University Ethics Committee of Non-interventional
Research, date: 21/01/2022, issue number: 2022/01-12).

Imaging was performed with a 1.5 T MRI scanner using
a superficial coil (Magnetom Amira, Siemens
Healthineers AG, Germany). First, in the mouth-closed
position, coronal, and axial T2-weighted images (WI)
were acquired. In the closed and open mouth positions,
oblique sagittal T1 and T2 WI were obtained using the
axial T2 image as a localizer. Parameters for axial T2
WI: repetition time (TR) 3540 ms, echo time (TE) 92
ms, matrix 484x574, field of view (FOV) 22x22 cm,
slice thickness 3 mm. Parameters for sagittal T2 WI:
TR/TE 3170/69 ms, matrix 574x574, FOV 14x14 cm,
slice thickness 3 mm. Parameters for sagittal T1 WI:
TR/TE 402/12 ms, matrix 574x574, FOV 14x14 cm,

slice thickness 3 mm.

Mediolateral (ML) mandibular condyle size was
measured from the medial to lateral linear hypointense
areas representing the cortex on the axial T2-weighted
image of the condyle head. On the sagittal T2-weighted
image, the anteroposterior (AP) dimension was
measured from the midsagittal part of the condyle at the
level of the condyle head, from the posterior cortical line

to the anterior cortical line.

Disc displacement was assessed using oblique sagittal
scans in both closed and open mouth positions. Disc
displacement classification was done according to the
criteria set by Ahmad et al (6). Accordingly, disc
displacements were categorized into three groups.

Normal disc position: The posterior band of the disc is
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positioned between 11:30 and 12:30 relative to the
condyle in the sagittal plane. Anterior disc displacement
with reduction (ADDWR): The posterior band of the
articular disc is anterior to the 11:30 position in the
closed-mouth position in the sagittal plane. The disc
returns to its normal location in the open mouth position.
Anterior disc  displacement without reduction
(ADDWoOoR): During the closed mouth position, the
posterior band of the articular disc is anterior to the
11:30 position. However, in the open mouth position,

the disc cannot be returned to its normal position.
Statistical Analysis

The mean, standard deviation, minimum, and maximum
values were used to express descriptive statistics for
continuous variables. One-way analysis of variance
(ANOVA) was performed to compare group means in
terms of continuous variables. A Duncan multiple
comparison test was employed to identify differences
between the means after ANOVA. The linear
relationship among the variables was investigated using
Pearson correlation coefficients. Furthermore, a receiver
operating characteristic (ROC) analysis was conducted
to establish the effectiveness of mandibular condyle AP
and ML diameters in distinguishing patient and healthy
groups. A statistically significant difference was defined
by a P value less than 0.05. For all statistical
computations, SPSS (version 20) statistical software

was utilized.

RESULTS

The study included 200 patients, 44 (22%) of whom
were male and 156 (78%) of whom were female. The
average age of men was 30.8+£11.88 years (range 18 to

70 years), while the average age of women was

31.44+11.85 years (range 18 to 73 years), and they were

similar in terms of age (p=0.752).

A total of 400 TMJs of 200 patients were evaluated. The
disc was in the normal position in 279 joints, and there
was no disc displacement. ADDWR was detected in 54
joints, while ADDWOoR was observed in 67 joints. The
distribution of evaluated TMJs in 3 groups in terms of
disc displacement, and mandibular condyle AP and ML
diameter values are detailed in Table 1. Mandibular
condyle AP and ML dimensions were higher in the
group with normal disc position compared to the groups

with disc displacement (Figure 1).

The ADDWoOR group had the lowest mean values for the
AP and ML dimensions. The difference in AP and ML
dimensions among the three subgroups was significant
(p=0.001).

The mean AP size of the mandibular condyle was
6.706+2.588 cm in male subjects and 5.786+1.288 cm
in female subjects, which was significantly lower in
females (p=0.001). Male individuals had an average ML
size of 18.779+2.848 cm, whereas female subjects had
an average ML size of 17.016£2.290 c¢cm, which was

significantly lower in females (p=0.001).

A positive correlation of 30.3% (r=0.303; p<0.01) was
found between age and condyle AP size. However, no
positive or negative correlation was detected between
age and ML size (r=0.046).

The normal TMJ group was compared to the sum of both
groups with disc displacement in ROC analysis. When
the cut-off value for the mandibular condyle AP size was
accepted as 4.99 cm to distinguish joints with normal
disc position from joints with disc displacement, the
sensitivity was 87% and the specificity was 70%. At the
same time, when the cut-off value for the ML size of the
mandibular condyle was taken as 16.55 cm, the

sensitivity was 77% and the specificity was 66%.
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Figure 1: A 24-year-old female patient with a normal right-sided disc and left-sided disc displacement without reduction.
A) On the axial T2-weighted image, the ML size of the left mandibular condyle is smaller than the right. B) Sagittal T2-
weighted image: The right TMJ disc is in its normal position during the closed mouth view (arrow). C and D) Sagittal
T2- weighted images demonstrate anterior disc displacement without reduction. In both closed and open mouth positions,
the left TMJ disc is displaced (arrows). On the side with disc displacement, the condyle size seems to be smaller.

Table 1: Distribution of patients into three groups, AP and ML dimension values

AP dimension ML dimension
Groups mean+SD Min.-Max. P mean+SD Min.-Max. P
Normal (n: 279) 6.365+1.432 3.06-9.67 17.933£2.099 7.32-23.15
ADDWR (n: 54) 4.904+1.085 3.18-7.67 0.001 16.537+2.415 11.34-21.25 0.001
ADDWOR (n: 67) 4.486+1.171 2.96-9.31 15.047+2.172 8.68-18.29

ADDWR: Anterior disc displacement with reduction

ADDWOoR: Anterior disc displacement without reduction
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DISCUSSION

Internal derangement-related complaints are extremely
widespread in the population. Due to its high-resolution
capability in showing both bone and cartilage
abnormalities as well as pathologies in nearby soft
tissues, MRI is an excellent imaging tool in the diagnosis
of internal derangement. Disc displacement is the most
prevalent cause of internal derangement, and MRI is
usually used to diagnose it (1). In this study, the
relationship between disc displacement and mandibular
condyle size was investigated using MRI. In addition, it
was evaluated whether there was a difference in terms

of gender.

In our study, we observed that the size of the mandibular
condyle was dramatically reduced in joints with disc
displacement. When comparing ADDWoR to ADDWR,
we discovered that the condyle size dropped much more.
According to Xie et al., the prevalence of mandibular
asymmetry increased in individuals who had disc
displacement (5). The decrease in unilateral condyle size
is probably one of the causes of mandibular asymmetry.
In a longitudinal retrospective study performed with
MRI, it was reported that ADDWOoR can develop in
follow-up imaging in joints with ADDWR. In the
aforementioned study evaluating the condylar height, it
was highlighted that as the degree of disc displacement
increased, the condylar height decreased. They assumed
that the condylar height reduction was due to the
overload and condyle resorption secondary to disc
displacement (7). In our study, AP and ML dimensions
were measured instead of condylar height, and it was
observed that condyle dimensions decreased
significantly in case of disc displacement. We did not
include patients with degenerative changes such as
condylar flattening, bone marrow edema, osteophytes,
and erosion. Therefore, we speculate that small condyle
size may be a facilitating factor for disc displacement.
However, comprehensive interdisciplinary studies
investigating clinical signs and symptoms, observing

patients and obtaining follow-up imaging may more

clearly demonstrate that reduction in condyle size is a

predisposing factor.

The second important finding in our study is the gender
relationship. Condyle sizes were significantly lower in
females than in males. The number of female patients in
our study was significantly higher than the number of
male patients. Likewise, the number of female patients
is predominant in published studies (8,9). This indicates
that the individuals suffering from TMJ pathologies are
mostly women. The TMJ disc is a cartilage structure
located between the articular eminence and the
mandibular condyle. The small size of the mandibular
condyle in women may be a risk factor facilitating disc

displacement.

In our study, we assessed the relationship between age
and condyle size. It was discovered that there was a
positive correlation between age and condyle AP size,
and that condyle AP size increased with age. However,
we did not determine a significant correlation between
age and ML size. Internal derangement of TMJ is
frequently encountered among young and middle-aged
women. TMJ is a synovial joint that, like other synovial
joints, is frequently involved in degenerative
osteoarthritis. Degenerative osteoarthritis is a disease
that becomes more common and severe as people get
older (1,10). Considering that degenerative changes
increase with age, condyle size would be expected to
decrease with age, that is, to show a negative correlation.
However, we determined that condyle AP size was
positively correlated with age in our investigation.
Therefore, we believe that small condyle size in young
individuals, especially in young women, could be a risk

factor for disc displacement.

The study presented has some limitations. Primarily,
MRI was examined by a single radiologist, so the
interobserver variability could not be evaluated.
Secondly, the participants included in the study
consisted of patients with TMJ-related complaints, and

there was no healthy control group without complaints.
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In addition, the vast majority of patients did not have
follow-up images, and changes in follow-up could not

be assessed.

In conclusion, we determined that the mandibular
condyle size is smaller in TMJs with anterior disc
displacement than in joints with normal disc position.
Furthermore, we observed that the condyle size was
substantially lower in females than in males. According
to this study, which did not include patients with
degenerative arthropathy findings, small condyle size

may be a risk factor for anterior disc displacement.
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CLINICOPATHOLOGICAL ANALYSIS OF ODONTOGENIC
KERATOCYSTS: 10 YEARS EXPERIENCE FROM A SINGLE CENTER

Odontojenik Keratokistlerin Klinikopatolojik Analizi: Tek Merkezden 10 Yillik Deneyim
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ABSTRACT

Objective: The aim of the study is to update our understanding of
the clinicopathological features of odontogenic keratocysts in a
series of 43 cases from a single center.

Material and Methods: This retrospective study included 51
specimens from 43 patients diagnosed between 2010 and 2020.
Microscopic findings, patients’ age, gender, lesion location, and
presence or absence of recurrence were noted.

Results: The study group included 22 men and 21 women with a
mean age of 38.72 /year. In 37 patients, the lesion occurred in the
mandible, while in 6 patients it was found in the maxilla. Three
patients were associated with nevoid basal-cell carcinoma
syndrome. Three patients had multiple odontogenic cysts. Satellite
cysts were present on the cyst walls in 5 of the 43 cases. Epithelial
islands were present in 4 of the cases. In 28 cases, moderate to
severe inflammation was observed in the cyst wall. Among them,
in 18 cases, classical odontogenic keratocyst features were lost in
some areas in the cyst epithelium. Elongation of rete ridges and
radicular cyst-like areas were observed in 12 cases. In only 41.66%
of patients, the odontogenic keratocyst or keratocystic
odontogenic tumor terms were given in the provisional diagnoses.
Clinically, the most frequently confused lesions in the differential
diagnosis were dentigerous cyst, radicular cyst, residual cyst, and
ameloblastoma. No recurrence was observed in any of the
patients.

Conclusion: Concomitant inflammation can cause changes in the
epithelium and may hide the diagnostic features of odontogenic
keratocysts. Therefore, careful examination is required for
accurate diagnosis.

Keywords: Odontogenic cysts, pathology, oral, inflammation,
basal cell nevus syndrome

0z
Amag: Calismanin amaci, tek merkezden 43 olguluk bir seride

odontojenik keratokistlerin klinikopatolojik ozelliklerine dair
anlayisimizi giincellemektir.

Gere¢ ve Yontemler: Bu retrospektif c¢alisma 2010-2020
yillart arasinda tani almig 43 hastaya ait 51 spesmeni
icermektedir. Mikroskopik bulgular, hasta yasi, cinsiyeti,
lezyonun yerlesim yeri ve niiks varlig1 kaydedilmistir.

Bulgular: Calisma grubu 22 erkek, 21 kadin hastadan
olugsmakta olup ortalama yas 38.72 /yil idi. Lezyon hastalarin
37°’sinde mandibulada, 6’smnda maksillada yerlesim
gostermekteydi. Uc hastada nevoid bazal-hiicreli karsinom
sendromu mevcuttu. Hastalarin 3’iinde multipl odontojenik kist
saptandi. Bes hastada kist duvarinda satellit kistler mevcuttu.
Epitelyal adalar 4 olguda goriildi. Hastalarin 28’inde kist
duvarinda orta derecede veya siddetli inflamasyon saptandi.
Bunlarin 18’inde klasik odontojenik keratokist 6zellikleri kist
epitelinin bazi alanlarinda kaybolmugtu. Retelerde uzama ve
radikiiler kist-benzeri alanlar 12 olguda saptandi. Hastalarin
sadece %41.66’sinda, odontojenik keratokist veya keratokistik
odontojenik tiimor terimleri klinik on tanilar arasinda yer
almaktaydi. Klinik olarak, ayirici tanida en sik karigtirildigi
lezyonlar dentijeréz kist, radikiiler kist, rezidiiel kist ve
ameloblastom idi. Takipteki hastalarn higbirinde niiks
goriilmedi.

Sonug¢: Eslik eden inflamasyon kist epitelinde degisikliklere
yol agmakta ve odontojenik keratokistlerin tanisal 6zelliklerini
gizleyebilmektedir. Bu nedenle, dogru tam icin dikkatli
degerlendirme gerekmektedir.

Anahtar Kelimeler: Odontojenik kistler, oral,

inflamasyon, bazal hiicreli neviis sendromu

patoloji,

* This paper was presented as an oral presentation at the “International Congress of Oral Cancer From Diagnoses to Treatment”

that was held in Eskigehir/Turkey on 4-6 March 2020.
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INTRODUCTION

Odontogenic keratocysts (OKCs) are benign lesions of
odontogenic origin with unique histological and clinical
features. They were first described by Philipsen in 1951
(1). OKCs have been the subject of many studies due to
their relatively high recurrence rate and aggressive
behavior. OKCs are the third most common cysts of the
jaw (after radicular cyst and dentigerous cyst,
respectively). They constitute 10-20% of all
odontogenic cysts (2). They occur in a wide age range
and their incidence exhibits bi-modal distribution. The
peak incidence is in the second to third decades and a
second smaller peak in 50-70 years (3). Some of them
(approximately 5%) occur as part of nevoid basal-cell
carcinoma syndrome (NBCCS) and these cases tend to
be multiple and in younger patients (3). In the past two
decades, several changes have been made to the naming
and classification of OKCs. This is due to the
developments in the genetics, clinical follow-up, and
treatment protocols of these lesions.

Our study aims to update our understanding of the
clinicopathological features of OKCs in a series of 43

cases.

MATERIALS AND METHODS

This retrospective study included 51 specimens from 43
patients diagnosed with odontogenic keratocyst or
keratocystic odontogenic tumors from 2010 to 2020 at
the Pathology Department of Eskisehir Osmangazi
University Medical Faculty.

The ethics approval was obtained from the “Non-Drug
Clinical Research Ethics Committee of Eskisehir
Osmangazi University Medical Faculty” (date:
02.03.2021, decision number: 26).

Eight patients were operated on after incisional biopsy,
so there were two specimens of these
patients. Hematoxylin & Eosin-stained slides were re-
evaluated by two pathologists for the confirmation of

diagnosis, and the presence of inflammation, epithelial

changes, and additional histological findings. Also,
patients’ age at diagnosis, gender, lesion location, and
presence or absence of recurrence was noted.
Continuous variables were categorized to facilitate data
analysis and presentation. The Chi-square test (Fisher’s
exact test) was used to compare categorical variables.
IBM SPSS base system (SPSS, Version 23.0, USA) was
used for statistical analysis. p<0.05 was considered

statistically significant.

RESULTS

The clinicopathological characteristics of cases are
shown in Table 1. The study group included 22
(51.16%) men and 21 (48.83%) women with a mean age
of 38.72 /year. The male to female ratio was 1.04 and
was close to equal distribution. The patients' ages ranged
from 8 to 73 years. The lesion occurred most commonly
in the 3rd and 4th decades, followed by the 7th
decade (Table 2). In 37 patients (86%), the lesion
occurred in the mandible, while in 6 patients (14%) it
was found in the maxilla. Three patients (6.98%) were
associated with NBCCS. Two of them were men and the
other was a woman. The average age of the syndromic
patients was 35 years. Three patients (6.97%) had
multiple odontogenic cysts. Multiple cysts were seen in
two out of three syndromic and one out of 40 non-
syndromic patients. Therefore, the rate of multiple
odontogenic cysts was 66.6% for syndromic patients
and 2.5% for non-syndromic ones. One syndromic
patient had multiple keratocysts and the other had
keratocyst as well as a radicular cyst.

Since 8 patients were operated on after incisional
biopsy, histopathological evaluation of both materials
was performed together in these patients. Satellite cysts
were present on the cyst walls in 5 (11.6%) of the 43

cases and one of them occurred in a syndromic patient.
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Table 1: Clinicopathological characteristics of the study

population
n %

Total 43 100
Gender

Male 22 51.16

Female 21 48.83
Localization

Upper jaw 6 13.95

Lower jaw 37 86.04
NBCCS

Present 3 6.97

Absent 40 93.02
Multiple cysts

Present 2 4.65

Absent 41 95.34
Inflammation

Present 28 65.11

Absent 15 34.88
Loss of classic OKC
histopathological features

Present 27 62.79

Absent 16 37.20
Epithelial hyperplasia

Present 19 44,18

Absent 24 55.81
Radicular cyst-like areas

Present 12 27.90

Absent 21 48.83
Satellite cysts

Present 5 11.62

Absent 38 88.37
Squamoid or basaloid
epithelial islands

Present 4 9.30

Absent 39 90.69
Recurrence 0 0
Provisional diagnosis

Present 36 83.72

Absent 7 16.27
Diagnosis compatibility

Compatible 15 41.66

Incompatible 21 58.33

NBCCS, Nevoid basal-cell carcinoma syndrome

Thus, the rate of satellite cysts was 33.3% in syndromic
patients and 10% in nonsyndromic ones. Basaloid or
squamoid epithelial islands were present in 4 (9.3%) of

the cases. Patients with special findings are presented

in Table 3. Microscopically, in 28 (65.11%) cases
moderate to severe inflammation (acute and chronic)
was observed in the cyst wall.

Among them, in 18 cases, classical OKC features were
lost in some areas in the cyst epithelium, and in 9 cases,
classical OKC features were only focally observed. Two
of these cases were not diagnosed as OKC at the first
pathological examination. The epithelium was
thickened in 19 cases. Elongation of rete ridges and
radicular cyst-like areas were observed in 12 cases. In
all cases where epithelial changes were observed, there
was moderate to severe inflammation (active and
chronic) in the cyst epithelium or connective tissue
(p<0.001). There was no relationship between the
presence of inflammation and the presence of epithelial
islands and daughter cysts (p>0.05). Examples of
histopathological features of OKC cases are shown
in Figure la-1f.

A total of 49 provisional diagnoses were given to 36
patients. Some patients had more than one provisional
diagnosis. In 15 (41.66%) of 36 patients, the
odontogenic keratocyst or keratocystic odontogenic
tumor terms were given in the provisional diagnoses and
these cases were considered to be compatible with the
pathologic diagnosis. In 21 (58.33%) patients, these
terms were not presented in the provisional diagnoses so
these cases were considered incompatible. There was no
significance between the compatibility of provisional
diagnoses and the presence of inflammation and
epithelial changes (p>0.05). The provisional diagnoses
and their frequencies are listed in Table 4. Clinically, the
most frequently confused lesions in the differential
diagnosis were dentigerous cyst, radicular cyst, residual
cyst, and ameloblastoma, respectively.

Seventeen of 43 patients, had no re-examination visit.
For the remaining 26 patients, the follow-up period
varied from 1 month to 36 months, with a mean of 22.8
months. No recurrence was observed in any of these

patients.
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Figure la: The typical histopathologic appearance of an odontogenic keratocyst; uninflamed fibrous wall with thin,
regular, folded epithelial lining (H&E, x200). b. Uniform stratified squamous epithelium, hyperchromatic, palisading
basal epithelial cells, and overlying wavy, corrugated parakeratin layer (H&E, x400). c. Basaloid islands on the cyst wall
(H&E, x400). d. Squamoid islands on the cyst wall (H&E, x100). e. Satellite cysts on the wall of an odontogenic keratocyst
(H&E, x100). f. Cyst epithelium exhibits characteristic histological features at the left and loss of the classic odontogenic
keratocyst features in an area of inflammation at the right (H&E, x200).

Table 2: Age distribution of patients

Age Male Female Total %

0-10 2 - 2 4.6

11-20 3 5 11.6
21-30 7 2 9 20.9
31-40 3 6 9 20.9
41-50 2 3 5 11.6
51-60 1 4 5 11.6
61-70 4 3 7 16.2
71-80 1 - 1 2.3

Total (n %) 22 (51.16) 21 (48.83) 43 (100) 100

Table 3: Patients with special findings

Age Gender NBCCS Multiple cyst Satellite cysts  Epithelial islands
Patient 1 32 Female + OKC+OKC + -
Patient 2 23 Male + - - -
Patient 3 17 Female - - + -
Patient 4 33 Male - - + -
Patient 5 36 Male - - + +
Patient 6 46 Female - OKC+0OKC - -
Patient 7 13 Female - - - +
Patient 8 32 Female - - + +
Patient 9 9 Male - - - +
Patient 10 50 Male + OKC+Radicular Cyst - -
Total 3 3 5 4

NBCCS, Nevoid basal-cell carcinoma syndrome
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Table 4: The list of the provisional clinical diagnoses

Provisional clinical Number of
diagnoses patients
Odontogenic keratocyst 15

[EEN
[EEN

Dentigerous cyst

Radicular cyst

Residual cyst

Ameloblastoma

Odontogenic cyst

Squamous odontogenic tumor

Glandular odontogenic cyst

Incisive duct cyst

e N I L S N = RN

Sinus retention cyst

DISCUSSION

OKC is an odontogenic cyst lined by thin (6-8 cell
layers), regular lining of parakeratinized stratified
squamous epithelium with little or no rete ridges (2-4).
The parakeratin surface is typically wavy and
corrugated. The basal-cell layer is well-defined and
formed by cuboidal or columnar, often palisaded cells
with hyperchromatic nuclei (3). Reverse polarization
can be seen in the focal areas of the basal cells. Although
basic histopathologic appearance includes these
findings, some additional features may be present.
OKCs can be seen over a wide patient age range (7 to 93
years) and show a bimodal distribution. While the
highest incidence is seen in the 2nd and 3rd decades, the
second small peak is between the ages of 50 to 70 years
(2). In the present study, patients’ ages ranged from 8 to
73 (mean 38.72) years and showed bimodal distribution.
In many studies, the male to female ratio varies between
1.35 to 1.70 and exhibits slight male predilection (2, 5,
6). In the present study, this rate was 1.04 and was close
to equal. OKCs are most frequently located in the
mandible and approximately 80% of the cases arise from
this area (3). Similar rates were found in the series of
Brannon (65.4%), Myoung (76.5%), and Sung-Il Yang
et al. (69.5%) (5-7). In our series, this rate was found to

be 86.04%, which was slightly higher than those in these

series. It is well-known that the age of occurrence of
OKGCs in syndromic patients tends to be earlier and these
cases tend to be multiple (3). Woolgar et al. showed that
the mean age at the removal of the cyst was 40.4 (SD
19.2) years in the non-syndromic group, while it was
26.2 (SD 17.3) years in the syndromic group, and this
difference was statistically significant (p<0.001) (8). In
the present study, the mean age of non-syndromic
patients was 39 (range, 8-73) years, while it was 35
(range, 23-50) years in the syndromic patients. OKCs
are one of the most consistent features of NBCCS,
occurring in 65-75% of cases (2). The mutation or
inactivation of the PTCH1 gene activates the SHH
signal pathway, resulting in abnormal cell proliferation
of the OKC epithelium (3). Therefore, the frequency of
satellite cysts, solid islands of epithelial proliferation,
odontogenic rests within the capsule, and numbers of
mitotic figures in the epithelium are statistically
significantly higher in OKCs of syndromic patients (9).
While the incidence of satellite cysts in syndromic cases
varies between 36-78%, this rate varies between 2-18%
in non-syndromic ones (8,10,11). In our series, this rate
was 33.3% in syndromic patients and 10% in non-
syndromic ones. Brannon found that epithelial islands
and remnants were present in 29.8% of all cases (4). In
the present study, epithelial islands (basaloid or
squamoid) were present in 9.3% of all cases. Woolgar et
al. reported that solid proliferation and odontogenic rests
were present in 34% of syndromic cases, while 8% in
non-syndromic ones (9). In the present study, basaloid
or squamoid epithelial islands were present in 4 (9.3%)
of the cases. While epithelial islands are expected to be
seen more frequently in syndromic patients, these
islands were not seen in syndromic patients in our study.
Approximately 10% of patients have multiple OKCs,
and half of them have NBCCS (3). In our series, 3
(%6.9) of 43 patients had multiple cysts, and two (%66)
of them were syndromic. However, in a syndromic
patient with multiple cysts, one of the cysts was

diagnosed as OKC while the other was a radicular cyst.
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In cases accompanied by an intense inflammatory
process, loss of specific features of OKC in the lining
epithelium, epithelial thickening, the formation of rete
ridges, and ulceration can be seen (2,3). Several
publications report that 31.9 to 85% of cases are
accompanied by varying degrees of inflammation in
OKCs (4,5,9,11,12). Rodu et al. found that inflammation
was present in 85 (76%) cases in their series and 75
(66%) of them had a transformation (nonkeratinized
stratified squamous architecture) in the cyst epithelium
(12). Inflammation without epithelial transformation
was reported in 10 cases (8.9%) while no epithelial
changes were observed in any case without
inflammation. In the present study, 28 (65.11%) of 43
cases had moderate-to-severe inflammation in the cyst
wall. In 27 (96.42%) of these 28 cases, classical OKC
features were lost focally or widely in the cyst
epithelium. Among them, in 18 cases, classical OKC
features were lost in some areas in the cyst epithelium.
Nineteen (44.18%) cases exhibited acanthosis and
increasing epithelial thickness, 12 (27.9%) of them show
rete ridges formation and radicular cyst-like areas.
Typical epithelial areas could be observed only focally
in 9 (20.9%) cases, and 2 of them were not diagnosed as
OKC at the first pathological examination. There was no
epithelial change in any of the cysts without
inflammation.

Radiologically, OKCs do not have any reliable
characteristic features of appearance to distinguish them
from other radiolucent lesions of the jaw (6). It is usually
in the form of a well-circumscribed radiolucent lesion
with often a corticated margin. The lesions can be
unilocular (sometimes scalloped) or multilocular (3).
The multilocular variety can be misdiagnosed as
ameloblastoma, occurrence in the periapical region of
the vital standing teeth may give the appearance of a
radicular cyst, and impeding the eruption of related teeth

may result in a ‘dentigerous’ appearance radiologically

).

Even if OKCs show certain typical histological features
and have been confirmed in numerous publications
(4,13,14), in the past, different names and histological
criteria have been used to identify them. OKCs were
described as a dermoid cyst and cholesteatoma in the
earlier literature (2). In 1956, Philipsen first suggests the
term odontogenic keratocyst for all odontogenic cysts
that show keratinization of epithelium regardless of type
(1). Histologic criteria were established by Shear in
1960 and Pindborg, Philipsen, and Henriksen, in 1962
(13,14). In 1992 WHO classification, it was categorized
under the heading of “epithelial, developmental, and
odontogenic cysts” and was used as synonymous with
the primordial cyst (15). In 2005, the WHO consensus
panel acknowledged some features of OKCs as evidence
of neoplastic nature and renamed them as keratocystic
odontogenic tumor (KOT) (16). Although its aggressive
growth, the rare occurrence of its “solid” variant,
recurrence after treatment, and most importantly
mutations in the PTCH gene were considered
justifications for reclassification, some authors suggest
that these justifications are not sufficient to classify
these lesions as neoplasms (17). In the 2017
classification, the keratocystic odontogenic tumor was
moved back into the cyst category and it was called
odontogenic keratocyst again (3,17). While neoplasms
should not regress spontaneously, it has been
documented that OKCs regress completely after
decompression, and the epithelium of decompressed
cysts resembles the oral mucosa rather than OKC. Loss
of heterozygosity on chromosome 9g22.3 (where the
PTCHL1 gene has been mapped) is not specific for OKC
and has also been shown in other non-neoplastic
odontogenic cysts (3,18-20). In light of all these
findings, it is believed that there is not enough evidence
to support a neoplastic origin, and therefore OKC
remains the most appropriate name for this lesion
(3,17).
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There are many benign and malignant lesions in the
differential diagnosis of OKCs, and it can be difficult to
make a correct diagnosis clinically, radiologically, and
even pathologically. Myoung et al. reported that
concordance between the radiological impressions with
the pathological diagnosis was 25.2% and the most
common radiologic impressions were dentigerous cyst,
OKC, primordial cyst, ameloblastoma, residual cyst,
radicular cyst, and postoperative maxillary cyst
respectively (5). In the present study, the most common
clinical provisional diagnoses were OKC, dentigerous
cyst, radicular cyst, residual cyst, and ameloblastoma,
respectively. Although OKCs are often confused with
benign lesions (mostly dentigerous cysts), they can also
be confused with malignant lesions. Large size,
multilocular radiological appearance, and clinical
behavior can be misinterpreted clinically as
ameloblastoma (6). To distinguish from other benign
and malignant lesions, it is very important to sample the
entire specimen for pathological examination and
carefully evaluate all histopathological findings. Quite
different rates of recurrence in OKCs have been reported
in the literature, ranging from 0% to 62%. The majority
of recurrences arise within the first 5 years following
initial treatment. There are different treatment options
for OKCs. With improvements in treatment modalities,
recurrence rates have reduced dramatically compared to
the past. The recurrence rate after enucleation with
Carnoy solution is 8% and recurrence after resection is
rare (in <2% of cases) (3). The presence of persistent
satellite cysts or incomplete removal of cysts may be
responsible for recurrences. In our series, recurrence
was not observed in any patient. But, in our series,
follow-up information was available in only 26 of the
patients, and the short follow-up period (ranged from 1
to 36 months, with a mean of 22.8 months). The absence
of recurrence in any of our patients may be related to
short follow-up times and/or improvements in treatment

modalities.

Looking at the history of OKCs, it is thought to have a
neoplastic character but is currently classified in the cyst
category. Recurrence was reduced with improvements
in treatment modalities. Treatment effect and
concomitant inflammation can cause changes in the
epithelium and may hide the diagnostic features of
OKC. Therefore, careful examination is required for
accurate diagnosis, especially in cases where

inflammation is accompanied.

Conflict of Interest: None.
Support and Acknowledgment: None

Researchers' Contribution Rate Statement:
Idea/Concept: MFA, FY; Analysis and/or Interpretation:
FY, NS, OD; Data Collection and/or Processing: FY,
NS, OD; Writing the Article: FY, MFA;
Control/Supervision: MFA, FY; Approval: FY, NS, OD,

MFA.
Ethics Committee Aproval: Non-Drug Clinical Research

Ethics Committee of Eskigehir Osmangazi University
Medical Faculty, date: 02.03.2021, decision number: 26.

REFERENCES

1. Philipsen HP. On keratocysts in the jaws.
Tandlaegebladet. 1956;60:963-80.

2. Shear M, Speight P. Cysts of the Oral and
Maxillofacial Regions. 4th ed. Oxford. Blackwell
Munksgaard, 2007.

3. El-Naggar AK, Chan JKC, Grandis JR, Takata T,
Slootweg PJ. WHO Classification of Head and Neck
Tumours. 4th ed. Lyon. IARC, 2017.

4. Brannon RB. The odontogenic keratocyst: A
clinicopathologic study of 312 cases. Part IlI.
Histologic features. Oral Surg Oral Med Oral Pathol.
1977;43(2):233-55.

5. Myoung H, Hong SP, Hong SD, Lee JI, Lim CY,
Choung PH et al. Odontogenic keratocyst: Review
of 256 cases for recurrence and clinicopathologic
parameters. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2001;91(3):328-33.

KUTFD | 53



Yilmaz F et al.
Clinicopathological Analysis of Odontogenic Keratocysts

KU Tip Fak Derg 2022;24(1):47-54
Doi: 10.24938/kutfd.1003955

6. Brannon RB. The odontogenic keratocyst: A
clinicopathologic study of 312 cases. Part I. Clinical
features. Oral Surg Oral Med Oral Pathol.
1976;42(1):54-72.

7. Yang Sl, Park YI, Choi SY, Kim JW, Kim CS. A
retrospective study of 220 cases of keratocystic
odontogenic tumor (KCOT) in 181 patients. Asian
Journal of Oral and Maxillofacial Surgery.
2011;23(3):117-21.

8. Woolgar JA, Rippin JW, Browne RM. The
odontogenic keratocyst and its occurrence in the
nevoid basal cell carcinoma syndrome. Oral Surg
Oral Med Oral Pathol. 1987;64(6):727-30.

9. Woolgar JA, Rippin JW, Browne RM. A
comparative histological study of odontogenic
keratocysts in basal cell naevus syndrome and
control patients. J Oral Pathol. 1987;16(2):75-80.

10. Dominguez FV, Keszler A. Comparative study of
keratocysts, associated and non-associated with
nevoid basal cell carcinoma syndrome. J Oral Pathol.
1988;17(1):39-42.

11.Payne TF. An analysis of the clinical and
histopathologic parameters of the odontogenic
keratocyst. Oral Surg Oral Med Oral Pathol.
1972;33(4):538-46.

12.Rodu B, Tate AL, Martinez MG Jr. The implications
of inflammation in odontogenic keratocysts. J Oral
Pathol. 1987;16(10):518-21.

13. Pindborg JJ, Philipsen HP, Henriksen J. Studies on
odontogenic cyst epithelium. In: Sognnaes RF,
ed. Fundamentals of Keratinization (Vol. 1).
Washington, DC. American Association of the
Advancement of Science, 1962:151-60.

14.Shear M. Primordial cyst. Journal of the Dental
Association of South Africa 1960;15(2):211-7.

15.Kramer IR, Pindborg JJ, Shear M. The WHO
Histological Typing of Odontogenic Tumours. A
Commentary on the Second Edition. Cancer.
1992;70(12):2988-94.

16.Barnes L, Eveson JW, Reichart P, Sidransky D.
World Health Organization Classification of
Tumours: Pathology and Genetics of Tumours of the
Head and Neck. 3rd ed. Lyon. IARC, 2005.

17. Wright JM, Vered M. Update from the 4th Edition
of the World Health Organization Classification of
Head and Neck Tumours: odontogenic and
maxillofacial bone tumors. Head and Neck
Pathology. 2017;11(1):68-77.

18.Pogrel MA, Jordan RC. Marsupialization as a
definitive treatment for the odontogenic keratocyst.
J Oral Maxillofac Surg. 2004;62(6):651-5

19.Diniz MG, Galvdao CF, Macedo PS, Gomes CC,
Gomez RS. Evidence of loss of heterozygosity of the
PTCH gene in orthokeratinized odontogenic cyst. J
Oral Pathol Med. 2011;40(3):277-80.

20.Paveli¢ B, Levanat S, Crni¢ I, Kobler P, Ani¢ I,
Manojlovic S et al. PTCH gene altered in
dentigerous cysts. J Oral Pathol Med.
2001;30(9):569-76.

KUTFD | 54



DOI: 10.24938/kutfd.1006183
iin Arastirma

Oz

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2022;24(1):55-62

Original Article

ORTA ANADOLU TOPLUMUNDA ALT CENE KUCUK AZI DISLERININ
KOK KANAL MORFOLOJISININ VE KRON-KOK ORANININ KONIiK
ISINLI BILGISAYARLI TOMOGRAFI ILE DEGERLENDIRILMESI

Cone-Beam Computed Tomography Evaluation of Root Canal Morphology and Crown-to-Root
Ratio of Mandibular Premolars in Middle Anatolian Population

Ali TURKYILMAZ !

, Merve AYDOGDU 2

, Mehmet Zahit ADISEN 22

Ali ALTINDAG 3

Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Endodonti A.D., KIRIKKALE, T URKIYE
2Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve Cene Radyolojisi A.D., KIRIKKALE, T URKIYE
3Necmettin Erbakan Universitesi, Dig Hekimligi Fakiiltesi, Agiz, Dig ve Cene Radyolojisi A.D., KONYA, T URKIYE

07/
Amag: Bu retrospektif caligmanm amaci, alt ¢ene kiigiik azi
dislerinin kok kanal anatomisinin yapisal konfigiirasyonlarini ve
kron-kok oranimni cinsiyete, yas araliklarina ve bilateral uyum
varligina goére konik 1gmli bilgisayarli tomografi kullanarak
incelemektir.
Gerec¢ ve Yontemler: Toplam 300 hastanin alt ¢cene birinci ve
ikinci kiigiik az1 dislerinden 1200 adet konik 1l bilgisayarl
tomografik goriintiisii elde edildi. Goriintiiler; 1) kok kanal
konfigiirasyonlarinin morfolojisi, ii) kron uzunlugu, iii) kok
uzunlugu, iv) toplam dis uzunlugu, v) kron-kok orani; cinsiyet,
yas ve bilateral uyuma gore degerlendirildi. Veriler bagimsiz
orneklem t-testi ve tek yonlii varyans analizi (ANOVA) ile
analiz edildi. p<0.05 degeri anlaml kabul edildi.
Bulgular: Hem alt ¢ene birinci kiigiik az1 disleri hem de ikinci
kiigiik az1 dislerinde cinsiyet, yas ve simetrik karsilastirmalarda
anlamli farkliliklar gézlendi (p<0.05). incelenen disler Vertucci
smiflandirmasina gore Tip I’den Tip VI’ya kadar alt1 farkli kok
kanal konfigilirasyonu gosterdi. Kron uzunlugu, kok uzunlugu,
toplam dis uzunlugu ve kron-kdk orani bakimindan yas
araliklarmin  karsilastirilmasinda anlamli  farklilik bulundu
(p<0.05).
Sonug: Alt cene birinci kiigiik az1 dislerinde, iki kanal bulunma
sikligr ikinci kiiciik azi dislerinden yaklagik iki kat daha
fazlaydi. Yasla birlikte kron uzunlugu ve kron-kok orani

azalirken, kok uzunlugunun arttig1 belirlendi.

Anahtar Kelimeler: Ait c¢ene kiigiik azi disleri, konik-isinli
bilgisayarl tomografi, kron-kok orani, kék kanal morfolojisi

ABSTRACT

Objective: The purpose of this retrospective study was to
investigate morphological configurations of root canal anatomy
and crown-to-root ratio of mandibular premolar teeth by gender,
age intervals and occurrence of bilateral harmony using cone
beam computed tomography scanning.

Material and Methods: A total of 1200 cone-beam computed
tomographic images of mandibular first and second premolar
teeth were obtained from 300 patients. The images were
evaluated considering i) morphology of the root canal
configurations, ii) crown length, iii) root length, iv) total tooth
length, v) crown-to-root ratio; according to gender, age, and
unilateral harmony. The data were analyzed with independent
sample t-test and one-way analysis of variance (ANOVA). The p
value was established as <0.05.

Results: Significant differences were present in gender, age and
symmetrical comparisons both mandibular first and second
premolar teeth (p<0.05). According to Vertucci's classification,
the examined teeth exhibited six different root canal
configurations as type | trough out type VI. Significant
differences were found between age intervals in determination of
crown length, root length, total teeth length and crown-to-root
ratio (p<0.05).

Conclusion: In mandibular first premolar teeth, the frequency
of two canals was approximately two times higher than second
premolar teeth. The crown length and crown-to-root ratio
decreased; otherwise, the root length increased by age.

Keywords: Mandibular premolar teeth, cone-beam computed
tomography, crown-to-root ratio, root canal morphology
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GIRIS

Kok kanallarinin anatomisinin tanisi, temizlenmesi ve
doldurulmas:1  basarili  bir  tedavinin  temelini
olugturmaktadir (1). Bu bagsarida kok kanal
morfolojisinin tam olarak anlagilmasi etkili tedavi igin
gereklidir. Kok kanal sisteminde, tanimlanan
genellemeler diginda farkliliklar goriilebilmektedir. Kok
kanallarinin karmasik bir yapida oldugu ve varyasyonlar
icerdigi ilk kez 1925 yilinda Hess tarafindan rapor
edilmistir (2). Endodontik tedavinin basarisiz olmasinda
ekstra-radikiiler enfeksiyon, taskin kok kanal dolgusu ya
da diger materyallerin sebep oldugu yabanci cisim
reaksiyonlar1, gercek kistler ve apikal alanda inatci
intra-radikiiler enfeksiyonlar etkili olabilmektedir (3).
Bir diger onemli etken de kok kanallarimin icerdigi
yapisal farkliliklardir. Yan kanallar, kanal igi
baglantilar, apikal delta, ¢oklu foramen, ilave kanallar
genel olarak tespit edilebilen etkenlerdir (4). Kok kanal
sistemi iizerine yapilan erken donem bir calismada
daimi dentisyonda alt ¢cene (mandibular) birinci kiiglik
az1 (premolar) dislerin en degisken kanal yapisina sahip
disler oldugu rapor edilmistir (5). Mandibular ikinci
premolar disler genellikle tek koklii ve tek kanalli olarak
tanimlanmasina ragmen kok kanal morfolojileri ile ilgili
pek ¢ok gesitlilik bildirilmistir (6,7). Kron-kok orant
disin alveolar kemigi iizerinde kalan kisminin altinda
kalan kisma oranini ifade eder. Kisa kokler nedeniyle
elverigsiz kron-kok oranmna sahip dislerde prognoz
olumsuz etkilenebilir (8). Kisa kron-kék oram
varliginda apikal rezeksiyon ve ototransplantasyon gibi
islemlerin uygulanabilirligi, protetik amagla ilgili disin
destek dis olarak kullanilmasi gii¢lesebilir ya da
imkansiz hale gelebilir. ileri periodontal hastaliklarda
atagman desteginin yetersizliginden dolay1 erken dis
kayb1 yasanabilir. Tiim dislerde oldugu gibi premolar
diglerin de kok kanal sayis1 ve varyasyonlari, kron-kok
oranlar1 etnik, yas, cinsiyet gibi etkenlerden
etkilenebilmektedir.

Konik 15l bilgisayarli tomografi (KIBT), kanal

morfolojisinin degerlendirilmesi ve ek kanallarin tespit

edilmesinde onemli detaylar saglamaktadir ve kullanimi
onerilmektedir (9). Kok kanalinin yapisal karakterinin
tespiti ile ilgili yapilan g¢aligmalarda kullanilan diger
yontemler geleneksel radyografi, enine kesit, boyama ve
temizleme, taramal1 elektron mikroskobu,
stereomikroskobi, mikro-bilgisayarli tomografi (mikro-
BT) olarak siralanabilir (4). Tiim bu bilgilerin 15181nda,
bu calismanin amaci, Orta Anadolu toplumunda

mandibular premolar dislerin kok kanal morfolojilerini

ve kron-kok oranlarint KIBT yardimiyla incelemektir.

GEREC VE YONTEM

Calisma Kirikkale Universitesi Girisimsel Olmayan
Aragtirmalar Etik Kurulu tarafindan (tarih: 28.05.2021,
karar no: 2021.05.08) onaylandi. Kirikkale Universitesi
Dis Hekimligi Fakiiltesi Endodonti Anabilim Dali’na
Kasim 2011 ile Subat 2020 tarihleri arasinda, inatg1
enfeksiyon, ek kok kanal varligi, vertikal kirik siiphesi
vb. durumlar i¢cin KIBT goriintiileri ile basvuran 157
kadin ve 143 erkek toplam 300 hastanin goriintiileri
degerlendirildi. Hastalarin yag araligi 15-60 olarak
belirlendi. Yas aralig1 {i¢ farkli yas gruplarma ayrildi
[(15-30 yas), (31-45 yas), (46-60 yas)]. Mandibular
premolar dislerde apeks gelisimi tamamlanmamis,
apikal periodontitis, kron restorasyonu, atagman kayb1
olan, kanal tedavisi yapilmis, post uygulanmis, kok
rezorbsiyonu bulunan, mandibular premolar eksikligi
olan ya da kanal morfolojisinin net izlenemedigi ve
yiikksek KIBT ¢oziiniirliigiine sahip olmayan vakalar
calisma disinda birakildi. Her goriintii kendisine ait
yazilim programi ile deneyimli bir gdzlemci tarafindan
degerlendirildi. Tlgili arag gubugu iizerinde optimal
goriintiileme igin kontrast ve parlaklik ayarlar1 yapildi.
Goriintiilerdeki tim mandibular premolar disler kron
uzunlugu, kok uzunlugu, toplam kron-kdk uzunlugu,
kron-kok orani, kok sayisi, kanal sayisi ve Vertucci
siniflamasina gore kok kanal morfolojileri agisindan ii¢
farkli  diizlemde  (aksiyel,  sagital,  koronal)

degerlendirildi (Sekil 1).
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Istatistiksel Analiz

Elde edilen verilerSPSS 22.0 (SPSS, Inc., IL, ABD)
istatistik programi yardimiyla analiz edildi. Tkili
karsilagtirmalar i¢in bagimsiz 6rneklem t test, varyans

analizleri i¢in tek yonliit ANOVA testi kullanildi.

BULGULAR

Calismada hem mandibular birinci premolar dislerde
hem de mandibular ikinci premolar dislerde kok kanal
konfigiirasyonlar1 gozlendi. KIBT goriintiilerinde elde
edilen kdk kanal konfigiirasyonlariin oransal dagilimi
Tablo 1’de gosterilmistir. Her iki dis grubunda da
Vertucci Tip I’den Tip VI’ya varyasyonlar gozlenmistir.
Incelenen tiim dislerden iki ayr1 kanal ile sonlanan (Tip
IV, V ve VI) dis sayisi birinci premolarda 65 iken
(%10.9), ikinci premolarda 13 (%2.2) idi. Iki ayr1 kanal
seklinde sonlanan dislerin 35’1 (%53.8) apikal iictebirde
iki ayr1 koke ayrilarak sonlanmaktaydi. Bu dislerin
gruplara dagilimina bakildiginda, birinci premolar

dislerde Vertucci Tip IV de iki ayr1 kok olarak sonlanan

3; Tip V kok kanal konfigiirasyonu gosterip iki ayr1 kok
olarak sonlanan 29 dis (Sekil 2); ikinci premolar dislerde
ise Vertucci Tip IV kanal konfigiirasyonu gosterip, iki
ayr1 kok olarak sonlanan 1; Tip V kanal konfigiirasyonu
gosterip, iki ayri kok olarak sonlanan 2 dig tespit
edilmistir. Her iki dis grubunda da Tip I varyans en
yiiksek simetri uyumuna sahipti (%93, %85.4).

Elde edilen ortalama kron uzunlugu, kok uzunlugu,
toplam kron-kok uzunlugu ve kron-kok oranlarinda;
cinsiyet, yas araligi ve simetri agisindan anlamh fark
gozlendi (p<0.05). Verilerin dagilimi birinci premolar
disler igin Tablo 2’de, ikinci premolar disler i¢in Tablo
3’te verilmistir. Her iki dis grubunda da kadinlardan elde
edilen kron uzunlugu, kdk uzunlugu, toplam uzunluk
daha az bulunurken, kron-kok oranlar1 anlamli derecede
daha fazla bulundu (p<0.05). Katilimecilarin yas
ortalamas1 30.58 (+11,07) olarak hesaplandi. Yas
araliklarinda, yasin artmasi ile birlikte her iki dis
grubunda da kron uzunlugunda ve kron-kok oraninda
anlamli azalma go6zlenirken kdk uzunlugunda anlamli

artis gozlendi (p<0.05).

Tablo 1: Vertucci siniflamasina gore birinci ve ikinci premolar dislerin say1/dagilim oranlar1 ve bilateral simetri durumu

Birinci Premolar

ikinci Premolar

Simetrik Nonsimetrik Toplam Simetrik Nonsimetrik Toplam

Say1/ % Say1/ % Say1/ % Say1/ % Say1/ % Say1/ %
Tip | 469/93.1 35/6.9 504 /84 469/85.4 80/14.6 549/91.5
Tip 11 1/14.3 6/85.7 7112 1/4 24/ 96 25/4.2
Tip I 1/4.2 23/95.8 24 /4 1/7.7 12/92.3 13/2.2
Tip IV 0/0 4/100 4/0.7 0/0 2/100 2/0.3
TipV 3/5.2 55/94.8 58/9.7 3/429 4/57.1 7112
Tip VI 0/0 3/100 3/0.5 0/0 4 /100 4/0.7
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Tablo 2: Mandibular birinci premolar dislerin cinsiyet, yas gruplari ve lokalizasyona gére kron/k6k 6lgtimlerinin karsilagtiriimasi

\ Sayi \ Kron Uzunlugu P \ Kok Uzunlugu P Toplam Kron Kék Uzunlugu P Kron- Kok Oram P

CINSIYET
Kadin 314 6.76 +£0.82 13.44+ 1.7 20.19 £ 2.08 0.51+0.08

0.011* <0.001* <0.001* <0.001*
Erkek 286 6.93+0.86 14.57 £ 1.52 21.51+1.97 0.48 £0.07
YAS GRUBU
15-30 386 6.91+0.87 0010 13.88 £ 1.69 20.79 £ 2.09 0.5+0.08
31-45 120 6.77+0.85 . 13.99 +1.77 0.046** 20.76 £2.3 0.650 0.49 +0.07 <0.001**
46-60 94 6.64 +0.69 1437 £1.68 21+£2.09 0.47 £ 0.06
TARAF
Sag Taraf 300 6.9+0.82 14.11 £1.68 21.01 £2.09 0.49 +0.07

0.074 0.062 0.027* 0.911
Sol Taraf 300 6.78 £0.86 13.85+1.74 20.63 +2.16 0.5+0.08
* Bagimsiz Orneklem T Testi, ** ANOVA Testi. p<0.05 Istatistiksel olarak anlamli farklilik bulunmaktadar.

Tablo 3: Mandibular ikinci premolar dislerin cinsiyet, yas gruplar1 ve lokalizasyona gore kron/kok dl¢iimlerinin karsilastirilmasi
‘ Say1 ‘ Kron Uzunlugu ‘ P ‘ Kok Uzunlugu P Toplam Kron Kok Uzunlugu | P Kron- Kok Orani P

CINSIYET
Kadin 314 6.18 £ 0.79 <0.001 | 13.14+1.84 19.32 +£2.29 0.48 £ 0.07

% <0.001* <0.001* 0.005*
Erkek 286 6.59+0.8 14.45+1.78 21.04+£2.2 0.46 £ 0.06
YAS GRUBU
15-30 386 6.45+0.81 0.009% 13.62+1.9 20.07+2.4 0.48 £ 0.07
31-45 120 6.27 +0.86 . 13.93 £2.05 0.034** 20.19 £ 2.53 0.568 0.46 +£0.08 <0.001**
46-60 94 6.21+0.75 14.15+1.82 20.35+2.26 0.44+0.06
TARAF
Sag Taraf 300 6.37+0.83 13.84 +1.87 20.22 £2.37 0.47 £ 0.07

0.940 0.324 0.444 0.994
Sol Taraf 300 6.38 £ 0.81 13.69 + 1.98 20.07 +2.44 0.47 +£0.07

* Bagimsiz Orneklem T Testi, ** ANOVA Testi. p<0.05 Istatistiksel olarak anlamli farklilik bulunmaktadir.
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Sekil 1: Vertucci tip IIT kanal konfigiirasyonuna sahip
mandibuler premolar dislerde sag (A) ve sol (B) sagittal
kesitlerde kron-kok uzunluklari 6l¢timii

Sekil 2: (A) Vertucci tip V kanal konfigiirasyonuna
sahip birinci mandibuler premolar dislerin sag ve sol
sagittal (B) ilerleyen aksiyal kesitlerdeki goriiniimleri

TARTISMA

Calismada Orta Anadolu Tiirk toplumunda mandibular
premolar dislerde kok kanal morfolojisi ve kron-kok

orani KIBT yardimiyla incelendi. KIBT tekniginin dis

anatomisinin ii¢ boyutlu yapisina iligkin detayli bir
degerlendirme sagladigi goriildii. Kok kanal tedavisinde
basarili sonuglar elde edebilmek i¢in kok kanal
morfolojisinin ve bu morfolojik yapidaki sapmalarin iyi
bilinmesi gerekmektedir. Gozden kagan kanallarin
barindirdig1 mikrobiyal kolonizasyon alevlenmeye ve
bu nedenle tedavi siirecinde basarisizliklara neden
olabilmektedir (10). Slowey ve ark., basarili bir
endodontik tedavi uygulamada tiim disler igerisinde
mandibular premolar dislerin en biiyiik zorluga sahip
disler oldugunu bildirmisdir (11). Urdiinlii bireyler
izerinde yapilan bir ¢alismada mandibular premolar
diglerde Tip I kanal konfigiirasyonunun sirasiyla birinci
premolar dislerde %58.2, ikinci premolar dislerde %72
oldugu, sonraki en sik goriilen kanal konfigiirasyonunun
%16.8 ve %15.3 oranlarinda Tip V olarak gozlendigi
bildirilmistir (12). Walker, giiney Cin popiilasyonunda
mandibular birinci premolar dislerde %34 oraninda iki
kanal, %2 oraninda ise 3 kanal varligi rapor etmistir
(13). Radyografik yontemle yapilan bir caligmada
mandibular birinci premolar dislerde %23.1 oraninda iki
ya da ii¢ kanal varlig1 rapor edilmistir (14). Vertucci
seffaflagtirma yontemi ile 400 premolar disi incelemis
ve %25.5 oraninda iki farkli apikal foramen, %0.5
oraninda ise ti¢ farkli apikal foramen tespit etmistir (1).
Kok kanal morfolojileri farkli etnik gruplarda cesitlilik
gosterebilmektedir. Ayrica bilinen klasik siniflamanin
disinda da farkli varyasyonlara literatiirde yer
verilmektedir. Ozellikle mandibular ikinci premolar
dislerde tek kokte 4 kanal varligi, 5 kanal varligi ve 3
kok, 3 kanal varligi rapor edilen vakalar arasindadir
(7,15-17).

Afriko-Amerikan ve beyaz hastalarin mandibular ikinci
premolar diglerinde 2 ve daha fazla kok bulunma
olasilig1 sirasiyla %4.8 ve %1.5 olarak bildirilmistir
(18). Hindu popiilasyonda yapilan ¢aligmada 100 adet
¢ekilmis mandibular birinci premolar diste %72
oraninda Tip I, %10 oraninda Tip IV ve %8 oraninda Tip
V kanal morfolojisinin oldugu rapor edilmistir (19).

Tirk toplumu {izerinde yapilan bir ¢alismada
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mandibular birinci premolar dislerde %62 oraninda tek
kok ve tek kanal varligr bildirilmistir (9). Caliskan ve
ark., Tip I kanal varligin1 mandibular birinci premolar
dislerde %64; mandibular ikinci premolar diglerde %93
oraninda rapor etmistir (21). Calismamizdaki bulgular
literatiir ile benzerlik gdstermektedir. Calismada
mandibular birinci ve ikinci premolar dislerde en yiiksek
oranda Vertucci Tip I kanal konfigiirasyonu gozlendi
[(%84, %91.5)]. Sonraki en yiiksek oranda gozlenen
kanal konfigiirasyonu birinci premolar diglerde Tip V
(%9.7), ikinci premolar dislerde Tip II (%9.2) olarak
gercgeklesti. Her iki dig grubunda simetrik dagilim orani
Tip | morfolojide fazla iken, Tip I1-VI morfolojilerde
simetrik olmayan dagilim orani daha yiiksekti.

Kok kanal morfolojisinin incelendigi calismalarda
seffaflastirma, kesit alma, radyografi, taramal1 elektron
mikroskobu, KIBT ve mikro-BT gibi farkli yontemler
kullanilagelmistir (8,9,19,20). Radyografi, kok kanal
tedavisine yardimecr olmak amaciyla kullanilan yaygin
bir yontemdir. KIBT ile karsilastirildiginda daha az
radyasyon yayar ve daha diisitk maliyetlidir ancak {i¢
boyutlu nesnelerin iki boyutlu gériintiisiinii saglayabilir
ve bu esnada goriintiilemede bozulma (distorsiyon) ve
anatomik yapilarda {ist iiste binme (sliperimpozisyon)
olugur (21). Bu nedenle karmagik kok kanal morfolojisi
varliginda radyografiyi kullanmak zordur. Kottoor ve
ark., bir vaka raporunda sekiz adet kanal bulunan
maksiller molar bir digin teshisinde KIBT
kullandiklarint bildirmistir (22). KIBT mikro-BT’ye
kiyasla daha diisiik maliyetli, daha ulasilabilir ve gorece
hizli  bir tekniktir. Ote yandan, KIBT’nin dis
anatomisinin incelenmesinde bazi sinirlamalara sahip
oldugu bilinmektedir. Coziniirligi daha diisiik
oldugundan KIBT micko-BT
goriintiilerinden daha bulanik olabilmektedir (23). Cok

gorlintiileri

karmagsik kok kanal konfigilirasyonlarin tespitinde
bagarili olamadig: rapor edilmistir (20).

Dislerde yasa bagli olarak meydana gelen en belirgin
degisikliklerden biri insizal kenarlarda ve okluzal

yiizeylerde olusan atrizyondur. Beslenme bigimi ve

sosyal aligkanliklar gibi etkenler atrizyonda etkili
olabilmektedir (24). Atrizyonla meydana gelen doku
kaybi klinik kron uzunlugunun azalmas: ile sonuglanir.
Sement dis koklerinin dis tabakasini olusturan ve yagla
beraber kalinlasan bir dokudur. Bu kalinlasma sement
apozisyonu ya da ikincil sement birikimi olarak da
adlandirilir ve sekonder dentin yapimi gibi 6zellikle
kokiin apikal yarisinda hayat boyu devam eder (25).
Calismamizda kron uzunlugunda yasla birlikte anlaml1
derecede meydana gelen azalisi insizal/okluzal bolgede
yasla birlikte artan atrizyonla, kok uzunlugundaki artisi
apikalde olusan sement birikimi ile agiklamak miimkiin
gorinmektedir. Ayrica koék ucunda artan sement
kalinligi mindr foramenin daha koronale taginmasina
neden olmaktadir. Bu da mindr foramende bitirilen kok
kanal dolgusunun kisa kaldig1 algisint dogurmaktadir.

Kron-kok oranmin belirlendigi ¢alismalarda iki farkli
lgiim teknigi &n plana ¢ikmaktadir. {lki mine sement
sinirini (MSS) birlestiren ¢izginin esas alinmasidir. Bu
cizgi ile tliberkiil tepelerini birlestiren ¢izgi arasindaki
mesafe kron uzunlugunu, yine bu ¢izgi ile radyolojik
apeks noktasi arasindaki mesafe ise kok uzunlugunu
vermektedir. Buna klinik kron/kdk orani denir. Tkincisi
ise krestal kemik seviyelerini (KKS) birlestiren ¢izginin
esas almmasidir. Olgiim MSS kriterine benzer sekilde
yapilir ve anatomik kron-kok orani olarak tanimlanir.
KKS seviyesine gore yapilan 6lglimlerde yasla birlikte
goriilebilen kemik kaybi nedeniyle referans noktasinda
apikale dogru yer degistirme goriilebildiginden bu
calismada kron-kok uzunluklari belirlenirken sabit bir
referans noktasi olan MSS dikkate alindi. Kron-kok
orani ¢aligmalarda ¢ekilmis disler lizerinde gézlem yolu
ile, geleneksel radyografilerle, KIBT ile ve mikro-
BT‘de 3 Dboyutlu modelleme elde edilerek
degerlendirilebilmektedir (8,26). Disin restorasyonuna
karar verilirken ya da dental protezler i¢in destek dis
olarak kullanilacagi durumlarda disin kron-kék orani
onemli bir parametre olarak dikkate almir (27). Dykema
ideal kron-kok oranimi 1:2 olarak Onermis ve sabit

boliimlii protezlere destek olarak kullanilacak disler i¢in
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2:3 oranini kabul edilebilir oran olarak bildirmistir (28).

Ayrica 2:3  ve 1:1 kron-kdk orami saglikli
periodonsiyuma sahip ve okluzyonu kontrol edilmis
disler i¢in sirastyla optimal ve minimum kabul edilebilir
oranlar oldugu rapor edilmistir (29).

Bu ¢alismanin kisitliliklart dahilinde inceledigimiz Orta
Anadolu popiilasyonunda su sonuglara ulagildi: i) Alt
premolar dislerde en sik goriilen kok kanal morfolojisi
tek kok ve tek kanal olmakla birlikte 6zellikle birinci
premolar dislerde ikinci premolar dislere kiyasla 6nemli
oranda Tip I’den sapmalar goriilebilmektedir. ii) Her iki
dis grubunda da Tip II’den Tip VI’ya farkh
morfolojilere sahip disler yiiksek oranda simetrigi olan
dis ile ayn1 morfolojik 6zellikleri tasimamaktadir. iii)
Tip IV ve Tip V morfolojilerde tek kokte iki ayr1 kanal
ile sonlanan tipik morfolojilerin yani sira iki ayr1 kok ile
sonlanan morfolojiler de gozlenmektedir. iv) Alt
premolar dislerde elde edilen kron-kok oranlari ideal
kron-kok orani olarak kabul géren 1:2 ile uyumludur.
Kok kanal morfolojisinin ve kron-kék oranlarin farklt
yontemlerle belirlendigi farkli dis gruplarmna ait

caligmalarin sayisinin artmasi klinisyenlere klinik

pratikte katki ve kolaylik saglayacaktir.
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Ozgiin Arastirma

COMPARISON OF INFECTED LUNG VOLUME OF COVID-19 PATIENTS
AND THEIR CLINIC AND LABORATORY DATA

Covid-19 Hastalarinda Enfekte Akciger Voliimii ile Klinik ve Laboratuvar Bulgularin

Karsilastirilmast
Murathan KOKSAL! Y, Erdem OZKAN! Y Mutlu GULBAY! ", Yesim AYBAR BIiLIR?
Esragiil AKINCI? V| Adalet AYPAK?” Hatice Rahmet GUNER?

YAnkara Sehir Hastanesi, Radyoloji Klinigi, ANKARA, T URKIYE
2 Ankara Sehir Hastanesi, Enfeksiyon Hastaliklar: Klinigi, ANKARA, T URKIYE

ABSTRACT

Obijective: In this study, it was aimed to evaluate the healthy and
infected area volumes and elementary lesion characteristics in
thorax computed tomography examinations of mild-moderate and
severe patient groups according to the clinical severity scoring
determined by the World Health Organization, and to compare
the obtained findings with laboratory and clinical data.

Material and Methods: A total of 100 cases (59 males, 41
females; age range 18-95 years) were retrospectively and
randomly selected from the patients who had non-contrast
thoracic computed tomography scan and were diagnosed with
Covid-19 pneumonia by reverse transcription polymerase chain
reaction test. According to clinical severity scoring, patients were
classified as mild-moderate and severe groups. Volumetric
measurements were made in the lungs using quantitative
analyses. In addition, lesion characteristics (ground glass opacity,
consolidation, air bronchogram) in the infiltration areas were
recorded. The relationship between radiological findings and
clinical-laboratory data was statistically evaluated.

Results: The age of the patients ranged between 58.80+14.74
years; 52% of the cases were in the severe category, 48% of them
were in the mild-moderate category. Lung volumes did not differ
significantly between disease groups. According to computed
tomography findings, there was a statistically significant
correlation between subpleural reticulations and air bronchogram
and disease groups. IL-6, D-dimer, ferritin, neutrophil
lymphocyte ratio and C-Reactive Protein values were higher in
the severe disease group than in the mild-moderate group.

Conclusion: Volumetric values associated with laboratory
parameters are thought to be an important indicator of the immune
response that determines the course of the disease.

Keywords: COVID-19, computed tomography, volumetry

07/
Amag: Bu ¢alismada, Diinya Saglik Orgiitii’niin belirledigi
klinik siddet skorlamasina gore hafif-orta grup ile agir hasta
gruplarinin toraks bilgisayarli tomografi tetkiklerinde saglikli
ve enfekte alan voliimleri ile elementer lezyon 6zelliklerinin
degerlendirilmesi, elde edilen bulgularin laboratuvar ve klinik
verilerle kargilagtirilmasi amaglanmugtir.

Gere¢ ve Yontemler: Hastaneye kabul sirasinda kontrastsiz
toraks bilgisayarli tomografisi ¢ekilen ve ters transkripsiyon
polimeraz zincir reaksiyonu testi ile Covid-19 pnomonisi tanist
alan hastalar arasindan geriye doniik ve rastgele olarak toplam
100 olgu (59 erkek, 41 kadn; yas aralig1 18-95) topland1. Klinik
siddet skorlamasina gore hastalar hafif-orta ve agir grup olarak
smiflandirildi. Kantitatif analizler kullanilarak akcigerlerde
voliimetrik dl¢timler yapildi. Ayrica infiltrasyon alanlarindaki
lezyon o6zellikleri (buzlu cam opasitesi, konsolidasyon, hava
bronkogrami vb.) kaydedildi. Radyolojik bulgular ve klinik-

laboratuvar veriler arasindaki iligki istatistiksel olarak
degerlendirildi.
Bulgular: Hastalarin  yaglari  58.80+£14.74/y1l  arasinda

degismekte olup; olgularin %52°si agir kategoride, %481 hafif-
orta kategorideydi. Akciger hacimleri, hastalik gruplar
arasinda anlamli farklilk  gostermiyordu. Bilgisayarli
tomografi bulgularina gére subplevral retikiilasyonlar ile hava
bronkogrami ve hastalik gruplari arasinda istatistiksel olarak
anlamli bir iliski mevcuttu. IL-6, D-dimer, ferritin, nétrofil
lenfosit oran1 ve C-Reaktif Protein degerleri agir hastalik
grubunda, hafif-orta gruba gore daha yiiksekti.

Sonug: Laboratuvar parametreleriyle iliskilendirilen hacimsel
degerlerin, hastaligin seyrini belirleyen immiin yanitinin
onemli bir gostergesi oldugu diistiniilmektedir.

Anahtar COVID-19, bilgisayarl
voliimetri

Kelimeler: tomografi,
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INTRODUCTION

Covid-19 infections are very similar to seasonal flu with
symptoms such as fever, cough, exhaustion, and muscle
pain (1). The lungs are the primary involvement site of
this disease, and the severity of the disease causes viral
pneumonia (2). There are still unexplained parts about
the immune pathogenesis of the disease. Current
scientific data indicate many possible mechanisms that
may affect the pathogenesis such as antibody-dependent
enhancement, systemic inflammatory response, and T
cell over-activation and angiotensin-converting enzyme
2 receptor down-regulation, antibody cross-reaction
against pneumocytes (3).

Some studies have shown a significant correlation
between disease severity and pro-inflammatory cytokine
levels and immunity cell groups (4). Serum C-reactive
protein (CRP), lactate dehydrogenase (LDH), ferritin,
serum creatinine, creatine kinase (CK), and IL-6 and D-
dimer levels were found to be increased in these patients
(5,6).

According to the treatment guideline of WHO dated 27
May 2020, symptomatic patients without hypoxia or
viral pneumonia are classified as moderate. The
moderate category includes patients with signs of
pneumonia such as fever, cough, dyspnea, and rapid
breathing, but normal saturation. Severe category
includes at least one of the findings among the following
in addition to pneumonia findings such as fever, cough,
dyspnea, and rapid breathing: respiratory rate above 30
per minute, prominent respiratory distress, or low
saturation. Critical diseases are known to have
conditions such as ARDS, sepsis, and septic shock
together with severe pneumonia (7,8).

The main imaging method, which is used extensively for
the diagnosis of Covid-19, and whose effectiveness has
been stated in many studies, is thorax computed
tomography (CT). Thorax CT findings are mostly
bilateral, peripheral, and basal ground-glass opacities,

consolidations, or a combination of these (9,10).

The purpose of this study is to compare the infected lung
site with thorax CT findings and with laboratory data for
moderate and severe-critical patient groups. Thus, it was
aimed to reveal the correlation between the severity of
the disease and CT findings and laboratory data. It was
also aimed to understand the implications of the damage
caused by this disease in the lungs on clinical and

laboratory data.

MATERIALS AND METHODS

The study was carried out observationally and
retrospectively in Ankara City Hospital, and the
necessary permission was obtained from the ethics
committee of the hospital (Ankara City Hospital-01
Clinical Research Ethics Committee, date: 14.05.2020;
issue number: E1/594/2020) and the Ministry of Health
of the Republic of Turkey.

Cases

This study included 100 patients chosen among those
who applied to Ankara City Hospital between June and
November 2020 with the symptoms of pneumonia such
as fever, cough, and shortness of breath, who were
diagnosed with Covid-19 pneumonia, who had a
positive RT-PCR test, and whose thorax computed
tomography was taken during the admission were
registered in the system. Patients with signs of
pneumonia but negative repetitive RT-PCR tests,
patients who did not have a thorax computed
tomography taken during the admission, and patients
who had intense motion artifacts that distorted volume
measurements of tomography were excluded from the
study. Epidemiological characteristics and laboratory
data of the patients such as age and gender were
recorded. The clinical results of the patients were
classified as moderate and severe- critical.

Imaging Technique

The technique was standard for all patients. Non-
contrast thorax CT was applied upon the suspicion of
Covid-19 pneumonia (GE Healthcare, USA). Scannings

were performed in supine position during the inspiration
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phase. Scanning parameters were 100kV tube voltage,
50-399 mAs, 1.3mm section thickness.

Imaging Interpretation

Thoracic computed tomographies of the patients
obtained at the time of admission were uploaded to the
AW Volume Share 7 workstation with thoracic VCAR
software for quantitative analysis and volume
measurement.

For CT, attenuation was measured as Hounsfield Unit
(HU). The density of water is accepted to be 0 HU, and
the density of air is -1000 HU. Naturally ventilated lung
parenchyma was measured as -900 to -500/-700 HU
values in various studies (11,12). In line with precedent

studies and software recommendations, HU units

between -1024 to -725 were accepted as pneumatic lung
parenchyma and -725 to 0 were accepted as
consolidation and ground-glass opacities (Figure 1). In
our study, infected lung volume was measured by
determining non-pneumatized and weakly pneumatized
lung regions.

The software calculates non-pneumatic and poorly
pneumatic parenchyma sites based on attenuation values
and defines the infected percentage and volumes
compared to the full lung volume. Infected lung volumes
were calculated separately for the right and left lungs
(Figure 2). In addition, elemental lesions (ground glass
opacity, consolidation, subpleural reticulations, etc.) in
the infiltration areas were also recorded.

N

a .

Figure 1: Example of lung analysis in a COVID-19 patient with the Thoracic VCAR software in axial (a, b) and coronal

(c, d) planes
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Right Lung
Right Lung

f-1024/ 916503 %
-725)
725/ 83417 %
0]

Total 3.6003 L

values

Left Lung
Left Lung
929341 %

7.0659 %

31755 L

Figure 2: Volumetric scale of infected and healthy lung areas. Image shows an example of the automatic analysis of

highlighted (blue) pneumatized lung parenchyma areas using a colorimetric map. The remaining area (denser than -725

HU) represents the infiltration area.

Statistical Analysis

SPPS 25 (IBM Corporation Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.) statistical package program was used to
evaluate the data. To evaluate the differences between
the two groups, "Student's t Test" was used when the
prerequisites of the parametric test were met, and the
"Mann Whitney—U test" was used if not. Correlations
between categorical variables were analyzed through
Fisher's Exact Test and Pearson Chi-Square Test. The
correlation between two continuous variables was
evaluated with the Pearson Correlation Coefficient, but
if the prerequisites for the parametric test were not met,
the Spearman Correlation Coefficient was used. P<0.05

was considered statistically significant.

RESULTS

The age of the patients varied between 58.80+14.74
lyears; 52% of the patients in the clinical category were
in the severe category, and 48% were in the mild-
moderate category; also 41% of the patients were female
and 59% were male.

For both lung volumetry, the mean percentage of total
involvement is 22.33+12.88 (%), the total volume was
3.86x1.41 liters, and the total involvement volume was
0.83+0.60 liters. Laboratory and CT findings are

summarized in Table 1.
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Table 1: Clinical, laboratory and CT findings (n=100)

Mean+SD-n (%)

Right lung volumetry percentage of involvement 22.32+13.69
total volume 2.08+0.75
percentage of involvement 22.55+12.53

Left lung volumetry
total volume 1.79+0.65
percentage of total involvement 22.33+12.88

Both lungs total volumetry total volume 3 862141
total involvement volume 0.83+0.60
IL-6 226.29+380.07
D-dimer 4.11+£7.61

Laboratory findings Ferritin 1098.48+1971.06
NLR 11.95+£10.28
Procalcitonin 1.2544.85
CRP (g/L) 0.14+0.17

- 11 (11

560 ) (11)

+) 89 (89)

- 59 (59

Consolidation ©) (9)

(+) 41 (41)

. ) 41 (41)
Crazy-Paving pattern

CT findings (+) 59 (59)

- 96 (96
Pleural effusion 0 (36)
(+) 4(4)
N ¢) 67 (67)
Subpleural reticulation
+) 33 (33)
- 83 (83
Air bronchogram ©) (83)
+) 17 (17)

1 «(-)” means absent, “(+)” means present.

*CT: Computed Tomography, IL-6: Interleukin-6, NLR: Neutrophile / Lymphocyte Ratio, GGO: Ground-glass opacity,

CRP: c-reactive protein

According to Table 2, lung volumetrics did not differ
significantly among disease groups. However; all
laboratory findings indicated statistically significant
difference based on the disease groups. According to
the results of IL-6, d-dimer, ferritin, NLR and CRP (g/L)
measurements, the severe group had a higher mean than

the mild-moderate group. In terms of procalcitonin

results, a higher mean was measured for the mild-
moderate group compared to the severe group.

According to CT findings, there was a statistically
significant correlation among subpleural reticulations
(SR) and air bronchogram (AB) and disease groups. CT

findings are summarized in Table 3.

KUTFD | 67



Koksal M et al.
Volumetric Evaluation of Lungs in COVID-19 Pneumonia

KU Tip Fak Derg 2022;24(1):63-72
Doi: 10.24938/kutfd.1008677

Table 2: Evaluation of measurements of the study according to disease groups (n=100)

Severe category

Mild-moderate category Critical value

(n=52) (n=48) (P
Mean+SD Mean+SD
Median (Min.-Max.) Median (Min.-Max.)
ercentage of involvement 23.59+14.73 20.94+12.49 -0.686
Right lung P g 20.74 (0.00-58.70) 18.35 (1.47-52.69) (0.492) 2
volumetry +otal volume 2.08+0.83 2.08+0.67 -0.383
1.94 (1.00-3.97) 2.05 (0.79-3.68) (0.702) 2
percentage of total 23.67+13.84 20.88+11.72 -0.862
involvement 21.26 (1.50-56.90) 18.77 (1.56-49.43) (0.388) 2
Both lungs total total volume 3.86+1.60 3.85+1.19 0.011
volumetry 3.52 (0.77-7.73) 3.72 (1.51-6.55) (0.991) 1
total involvement volume 0.93+0.73 0.720.39 "1.653
0.79 (0.14-4.88) 0.61 (0.08-1.99) (0.098) 2
ercentage of involvement 24.20+13.36 20.75+11.43 -1.180
Left lung P g 21.45 (0.00-58.60) 19.07 (1.66-45.80) (0.238) 2
volumetry otal volume 1.82+0.74 1.7740.54 -0.097
1.68 (0.53-3.73) 1.69 (0.67-3.12) (0.923) 2
IL-6 367.19+£464.92 73.64+154.77 -5.501
137 (9.88-2241) 30.05 (4.39-1000) (0.001) 2™
. 5.60+£9.05 2.51+5.29 -3.546
D-dimer g
1.52 (0.37-39.50) 0.90 (0.21-33.54) (0.001)
Ferritin 1611.85+2543.02 542.33+747.42 -6.168
Laboratory 1424.75 (74.60-18915) 366.90 (28.60-4746.5) (0.001)
findings NLR 15.46+10.27 8.14+8.93 -4.567
12.24 (2.29-42.26) 5.02 (1.13-45.48) (0.001) 2
Procalcitonin 0.53+1.06 2.03+6.86 -3.395
0.18 (0.03-6.04) 0.08 (0.03-31.08) (0.001)
0.20£0.22 0.09+0.06 -4.574
CRP (g/L) 0.16 (0.02-1.47) 0.08 (0.00-0.22) (0.001)
*p<0.05 **p<0.01. ! Student t test, 2Mann Whitney U test

***|L-6: Interleukin-6, NLR: Neutrophile / Lymphocyte Ratio, CRP: c-reactive protein

In terms of the correlation between the laboratory
findings and lung volumetry measurements of all the
patients evaluated in this study, there was a weak
positive correlation between IL-6 and the percentage of
total involvement of both lungs (r=0.278, p=0.005)
(Table 4).

In terms of the correlations between the laboratory
findings of the participants in the mild-moderate group
and lung volumetry; there was a moderate positive
IL-6 and both

correlation between lungs total

involvement percentage (r=0.413, p=0.004). There was
a weak positive correlation between ferritin and both
lung total involvement volume (r=0.352, p=0.014).
Other findings are summarized in Table 5.

In terms of the correlations between the laboratory
findings of the participants in the severe group and lung
volumetry; there was a weak positive correlation
between d-dimer and both lungs total involvement
percentage (r=0.314, p=0.023) (Table 6).
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Table 4: Relationships between laboratory findings and lung volumes for all cases regardless of clinical groups (n=100)

(plequggrgtgjgnegof Right lung (perti%ttggl;:znog‘stotal Both lungs (totgc};r:/:)l:cgéent (peLrifetnltL;gg of Left lung
involvement) (total volume) involvement) (total volume) volume) involvement) (total volume)
IL-6 r(p) 0.270 (0.007) ** -0.174 (0.084) 0.278 (0.005) ** -0.157 (0.118) 0.249 (0.013) * | 0.289 (0.004) ** | -0.133(0.188)
D-dimer r (p) 0.263 (0.008) ** -0.174 (0.083) 0.281 (0.005) ** -0.187 (0.063) 0.181 (0.071) 0.296 (0.003) ** | -0.174 (0.084)
Ferritin r(p) 0.117 (0.245) 0.021 (0.835) 0.138 (0.172) 0.008 (0.934) 0.240 (0.016) * 0.188 (0.060) 0.018 (0.861)
NLR r (p) 0.252 (0.011) * | -0.214 (0.032) * 0.274 (0.006) ** -0.230 (0.021) * 0.176 (0.079) 0.303 (0.002) ** | -0.220 (0.028) *
Procalcitonin r (p) 0.313 (0.002) ** -0.172 (0.088) 0.330 (0.001) ** -0.183 (0.069) 0.288 (0.004) ** | 0.344 (0.001) ** | -0.195 (0.052)
CRP (g/L) r (p) 0.249 (0.013) * -0.150 (0.137) 0.255 (0.010) * -0.160 (0.112) 0.259 (0.009) ** | 0.271 (0.006) ** | -0.144 (0.152)
Table 5: Relationships between laboratory findings and lung volumetry for mild-moderate cases (n=48)
(ps;g;t]tl:;egof Right lung (per(i?wttggl;énog‘stotal Both lungs (totzoitlr:/(IJLll\r/]grient (pel;zztnlt:gge of Left lung
involvement) (total volume) involvement) (total volume) volume) involvement) (total volume)
IL-6 r(p) 0.371 (0.009) ** -0.069 (0.643) 0.413 (0.004) ** -0.091 (0.537) 0.446 (0.001) ** | 0.406 (0.004) ** | -0.110 (0.458)
D-dimer r(p) 0.182 (0.216) -0.007 (0.961) 0.215 (0.143) -0.045 (0.763) 0.161 (0.274) 0.211 (0.150) -0.078 (0.597)
Ferritin r (p) 0.074 (0.618) 0.192 (0.191) 0.151 (0.307) 0.146 (0.323) 0.352 (0.014) * 0.219 (0.135) 0.109 (0.462)
NLR r(p) 0.315 (0.029) * -0.115 (0.437) 0.364 (0.011) * -0.178 (0.227) 0.365 (0.011) * | 0.369 (0.010) ** | -0.209 (0.154)
Procalcitonin r(p) 0.304 (0.035) * -0.021 (0.887) 0342 (0018) * -0.054 (0.717) 0.386 (0.007) ** | 0.356 (0.013)* | -0.081 (0.585)
CRP (g/L) r (p) 0.320 (0.027) * -0.050 (0.736) 0.352 (0.014) * -0.097 (0.510) 0.429 (0.002) ** | 0.356 (0.013)* | -0.117 (0.428)
Table 6: Relationships between laboratory findings and lung volumetry for severe cases (n=52)
(ps;gzr:tlggegof Right lung (per(i%tt:éinog‘stotal Both lungs (totz(};r:/l)lf\?gr?went (pel;(e;];zltl;gg of Left lung
involvement) (total volume) involvement) (total volume) volume) involvement) (total volume)
IL-6 r (p) 0.209 (0.137) -0.263 (0.060) 0.173 (0.219) -0.221 (0.115) -0.049 (0.730) 0.145 (0.306) -0.169 (0.232)
D-dimer r(p) 0.335(0.015) * | -0.307 (0.027) * 0.314 (0.023) * -0.326 (0.018) * 0.093 (0.513) 0.309 (0.026) * | -0.301 (0.030) *
Ferritin r(p) 0.125 (0.375) 0.027 (0.851) 0.103 (0.469) 0.022 (0.879) 0.082 (0.565) 0.115 (0.417) 0.056 (0.695)
NLR r (p) 0.208 (0.140) -0.306 (0.027) * 0.177 (0.209) -0.303 (0.029) * -0.090 (0.525) 0.190 (0.178) -0.274 (0.049) *
Procalcitonin r(p) 0.315 (0.023) -0.313 (0.024) * 0.322 (0.020) * -0.295 (0.034) * 0.147 (0.299) 0.324 (0.019) -0.314 (0.023) *
CRP (g/L) r(p) 0.217 (0.123) -0.264 (0.059) 0.193 (0.171) -0.258 (0.065) 0.044 (0.756) 0.180 (0.201) -0.221 (0.116)
*p<0.05; **p<0.01; ISpearman correlation coefficient; ***IL-6: Interleukin-6;  NLR: Neutrophile / Lymphocyte Ratio; CRP: c-reactive protein
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Table 3: Distribution of CT findings by disease groups (n=100)

Severe Moderate Critical value Cramer's V
n (%) n (%) ®)

- 6 (11.53 5(10.42

5GO () (11.53) (10.42) 0.032 0.018
+) 46 (88.47) 43 (89.58) (0.858)
- 29 (55.77 30 (62.5

Consolidation ©) ( ) (62.5) 0.467 0.068
) 23 (44.23) 18 (37.5) (0.494)
- 23 (44.23 18 (37.5

Crazy-Paving Pattern 0 ( ) (375) 0.467 0.068
+) 29 (55.77) 30 (62.5) (0.494)
- 51 (98.08 45 (93.75

Pleural effusion ©) ( ) ( ) 1217 0.110
(+) 1(1.92) 3 (6.25) (0.270)
- 29 (55.77 38 (79.17

Subpleural reticulation 0 ( ) ( ) 6.18 N 0.249
(+) 23 (44.23) 10 (20.83) (0.013)
- 38 (73.08 45 (93.75

Air bronchogram ©) ( ) ( ) 7.56 - 0.275
(+) 14 (26.92) 3(6.25) (0.006)

*p<0.05 **p<0.01. L «(-)” means absent, “(+)” means present. *** GGO: Ground-glass opacity

DISCUSSION and PaO2/FiO.. It was also found that lung functions are

There are many studies on lung CT scan findings of
Covid-19 pneumonia. These findings are bilateral
involvement, ground glass opacities, consolidations,
with the accompanying crazy-paving appearance
(13,14). In a study carried out by Sana Salahi et al.
ground-glass opacity was reported for 88% of the
patients (15). This rate was 89% in our study.

In the study of Cheng et al., which included 38 patients,
a slight positive correlation was observed between the
pneumonia severity index (PSI) score and the total
infected lung site, but no significant statistical variance
was found. This was explained by the small humber of
patients and the lack of equal distribution between
clinical groups (16). Colombi et al. found a significant
correlation between well pneumatic lung volume
(WAL%,-950, -700 HU) during Covid-19, intensive
care need, and death. However, as stated, a significant
limitation of this study was that the need for intensive
care was not always correlated with bad results, and
deaths could occur among patients not requiring
intensive care as well (17). In a study by Lanza et al.,
which included 220 people, a moderate negative

correlation was found between the infected lung volume

damaged as the infected volume increases. The infected
lung volume was found to be a predictive value in terms
of hospital mortality, together with age and cancer
parallel to it (18). In our study, we did not find a
significant difference between the severe and mild-
moderate patients and the infected lung volume. This
indicates that factors other than the involved lung
volume such as patient immune response and other
comorbidities may be effective due to a clinical
situation.

In terms of correlation between volumetric
measurements and laboratory data in infected lungs; we
found correlations in both the severe group and the mild-
moderate group. The correlation between infected lung
volume and laboratory values may be an indicator of the
effectiveness of immune modulators that are thought to
play a role in the pathogenesis of the disease and the
increased acute phase reactants accordingly. Therefore,
these laboratory data are expected to increase as the
volume of infected lung increases. This supports that the
more areas of the lung that are affected, the more

immune response will be produced against the disease.
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The significant correlation between laboratory data and
the mild-moderate group suggests that the volume-
laboratory data correlation alone may not be sufficient
to differentiate clinically severe or mild-moderate
disease. Since very few of the patients included in the
study had follow-up CT scans, the relationship between
lung volume and clinical severity in the disease process
could not be investigated. This was the main limitation
of our study. In addition, since the clinical parameters
used in the classification of mild and moderate patient
groups may be insufficient to differentiate these two
groups, we had to consider these patient groups as a
single group in our study. Different results can be
obtained with clinical classifications with better
standardization.

We could not detect a significant correlation between
infected volume measurements in the lungs and patient
clinical severity. However, different results can be
obtained if more comprehensive studies are conducted
with a larger number of patients and more homogeneous
patient groups, or if artificial intelligence-designed
studies are added to existing studies. Finally, it is
considered that the volumetric values correlated to
laboratory parameters may be an indicator of the
immune system response that determines the course of

the disease.
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ABSTRACT

Objective: This study aimed to evaluate physical activity
and physical fitness in adolescents with cerebral palsy.

Material and Methods: Forty individuals (20 cerebral
palsy and 20 asymptomatic adolescents) were included in
the study. Physical activity levels were measured by
Physical Activity Questionnaire for Adolescents; balance,
agility, flexibility and arm movement speed, which are
physical fitness parameters, were evaluated with Eurofit
test battery; lower extremity muscle strength was evaluated
with  Muscle Force Evaluation Form; functional
independence in the quality of life the individuals was
evaluated with Functional Independence Measurement
scales and cardiopulmonary endurance was assessed by 6-
minute walking test.

Results: In statistical analysis, there was no significant
difference between two groups for the assessment of agility,
6-minute walk test, flexibility, arm movement speed,
balance. There was a significant difference in physical
activity and functional independence in favor of
asymptomatic group.

Conclusion: As aresult of our study, it was determined that
the levels of physical activity and physical fitness of the
adolescents with cerebral palsy were lower. We believe that
it is important to direct these individuals to sports and
recreational activities, to increase their physical activity and
fitness levels, and to reduce difference with their
asymptomatic peers.

Keywords: Cerebral palsy, physical endurance, physical
activity, physical fitness, quality of life.

0z

Amag¢: Bu calismanin amaci, serebral palsili addlesan
bireylerde fiziksel aktivite ve fiziksel uygunluk seviyelerinin
degerlendirilmesidir.

Gere¢ ve Yontemler: Kirk addlesan (20’si serebral palsili,
20’si saglikli adolesan) galismaya dahil edildi. Bireylerin
fiziksel aktivitelerini degerlendirmek igin Adélesan Fiziksel
Aktivite Olgegi; fiziksel uygunluklar1 degerlendirmek igin
Eurofit bataryasinin ilgili parametrelerinin kullanildig: siirat,
esneklik ve denge degerlendirme formu; kardiyopulmoner
enduranst degerlendirmek i¢in 6 dakika yiiriime testi; giinlik
yasam aktivite bagimsizligini degerlendirmek i¢in Fonksiyonel
Bagimsizhk Olgiiti ve alt ekstremite kas kuvvetini
degerlendirmek icin Kas Kuvveti Degerlendirme Formu
kullanildi.

Bulgular: Yapilan istatistiksel analizde; c¢eviklik, 6 dakika
ylriime testi, esneklik, kol hareket hizi, denge
degerlendirmesinde iki grup arasinda anlamli fark bulunmadi.
Fiziksel aktivite ve fonksiyonel bagimsizlik agisindan saglikli
grup lehine anlamli bir fark vardi.

Sonug: Calismamiz sonucunda serebral palsili addlesanlarin
fiziksel aktivite ve fiziksel uygunluk seviyelerinin daha diigiik
oldugu tespit edildi. Bireylerin spor ve rekreasyonel
aktivitelere yonlendirmenin 6nemli oldugu, bu sayede fiziksel
aktivite ve uygunluk seviyelerinin artirilabilecegini ve saglikli
akranlariyla aradaki farkin azalacagini diisiiniiyoruz.

Anahtar Kelimeler: Serebral palsi, fiziksel dayaniklilik, fiziksel
aktivite, fiziksel uygunluk, yasam kalitesi.
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INTRODUCTION

Cerebral palsy (CP) is a condition which can affect the
sense, perception, cognition, communication, behaviors
with non-progressive posture and motion disorders of
the fetal brain or infant’s brain. The problems in
musculoskeletal system like spasticity, dyskinesia,
hyperreflexia, excessive coactivation of the antagonist
muscles in individuals with CP could trigger other
problems which occur in the functional activities like in

motor control, walking and grip (1).

Physical activity is defined as any body movements that
result in energy consumption in everyday life (2).
Increase in activity has beneficial effects such as
cardiorespiratory fitness, muscle strength, endurance
and decrease in body fat. In the psychosocial benefits,
there are decreases in anxiety and depression, increases
in quality of life and self-confidence development (3).
Individuals with CP avoid participating in physical
activity since they face many problems causing
limitations in their daily life activities. However, to
avoid the harmful consequences of the cardiovascular
and metabolic problems in adulthood, it is important to
determine physical activity and fitness levels in
individuals with CP to change behaviors in the early
stages (4).

As adolescents with CP have low cardiorespiratory
fitness levels and widespread muscle weakness (5),
research on estimating their physical fitness levels and
improving their daily functioning is important for
therapists and researchers (6,7). People with CP spend
more energy in exercise and physical activity than
normal individuals. Equipment aggravates this situation.
This may be important in terms of fatigue, decreased

motivation and increased cardiac load (8,9).

Moreover, current data on anaerobic tests and training
for adolescents with CP are inadequate as movements in
childhood mostly include short-term high-intensity
activity explosions and then short-term resting periods

(10). Although CP is an area in which physiotherapists

play an effective role, it was noteworthy that few studies
were conducted especially in the adolescent age group.
With this study, we think that more specific approaches
are important in areas such as physical activity and
functional independence in adolescents with CP, and
that the results of our study will be a reference value for
future studies. Therefore, this study aimed to examine
physical fitness and physical activity in adolescents with
CP.

MATERIALS AND METHODS

Participants

Forty individuals were included in the study. The study
was carried out between November 2018 and May 2019.
The World Health Organization has defined the age
range of 10-19 as the adolescent period (11). Therefore,
20 participants, aged between 10 and 18, who were
enrolled in the study had adolescent hemiparetic and
diparetic CP. Twenty adolescents without any motor
impairment who were the relatives of the patients
coming to Special Education and Rehabilitation Center
in Turkey were also included in the study. Power
analysis was performed to determine the sample size to
be included in the study. G* Power (version 3.1.9.2)
package program was used for power analysis. As a
result of the power analysis performed in this study, the
effect size between the two groups with at least 40
adolescents (2 groups of at least 20 people) with 95%
confidence level(with 0.05 margin of error) and 90%
power analysis the effect size was found to be large
(d:0.9).

The inclusion criteria for the individuals with CP were
having diagnosed with hemiparetic or diparetic CP,
being between the ages of 10 and 18, being Level 1 or 2
according to the Gross Motor Function Classification
System (GMFCS), and cooperation for independent
walking and evaluation without orthotics-orthosis. The
inclusion criteria for the adolescents without motor

impairments were being between the ages of 10 and 18,
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volunteering, not having any mental, orthopedic,
neurological problems, and being able to communicate
for evaluation. The individuals who had joint
contractures, whose spasticity levels were bigger than 3
according to the Modified Ashworth Scale, those who
were injected with botulinum toxin in the last six
months, and individuals with any cardiopulmonary or

systemic disorders were excluded from the study.
Ethics

The study was approved by the Kirikkale University
Ethics Committee of Non-interventional Research (date:
24/10/2018; issue number: 2018.10.11). Each individual
was informed about the method and purpose of the
study; and informed consent forms were received from
the individuals who were 18 years and older. For the
individuals who were under 18 years of age, these forms
were signed by their parents of first degree showing that
every individual participated voluntarily in the study.
This study was performed in accordance with the
Helsinki Declaration Principles. In addition, this study

was based on a thesis project.
Measuring Tools

The ages, genders, weights, heights, body mass indices,
education level, health insurance type, birth etiologies,
and number of brother or sister were questioned to
determine the sociodemographic characteristics of all
individuals. In addition, the wuse of orthesis,
accompanying problems, and status of receiving special
and formal education were evaluated for individuals
with CP. The GMFCS was used to determine the level
of motor function of the individuals with CP while the
Adolescent Physical Activity Scale (PAQ-A) was used
to evaluate the physical activity levels of all individuals.
The physical fitness was evaluated with the Speed,
Flexibility and Balance Assessment Form in which were
the relevant parameters of the Eurofit Battery.
Cardiopulmonary endurance was evaluated with 6-
minute walking test (6MWT) while the daily life activity

independence was evaluated with the Functional

Independence Measurement Scale (FIM), and lower
extremity muscle strength was evaluated with Muscle

Force Evaluation Form.

GMFCS is based on the actions started by the child, and
emphasizes sitting, displacement, and mobility. The
main criterion in the 5-level classification system is that
the differences between the levels are significant in daily
life (12).

PAQ-A is a scale used to remind the activities carried
out in the last 7 days. It gives an idea of the participants
about general physical activity habits within 24 hours
(13). Its validity and reliability in Turkish were tested by
Tanir et al (13).

For balance, a 50-cm long, 4-cm high and 3-cm wide
metal or wooden beam was used in the Flamingo
Balance Test. During this test, the subject tried to stand
on the long axis of the beam for as long as possible,
which is similar to a Flamingo stance. The disruptions
in the balance in 1 minute were counted. In case there
were more than 15 losses of balance in the first 30
seconds, the test was ended, and zero point was given to
the subject. It is a valid and reliable test which is used in
Turkey (14).

In measuring the arm movement speed (Plate Tapping),
the individual tried to touch 2 discs quickly with the self-
selected hand. Two 20-cm diameter plastic discs were
lined up on a table. The distance of the two discs to each
other from the central point was 80 cm (the edges with
60 cm distance). The 30 x 20 cm rectangular plate was
placed on a place that was equal to two discs. The best
score was recorded as the result. The score was recorded
as the time that passed to touch each disc for 25 times

(50 contacts) and as the decimal of a second (14).

For flexibility, the Sit-and-Stretch Test was used. The
subject sat in front of a 35-cm long, 45-cm wide and 32-
cm high box. After resting the feet on the inner side of
the box, the subject tried to reach out three times with
both hands, and the average of 3 values was recorded
(14).
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To measure the speed of running, 10x5 Shuttle Run and
cones or lines that were 5 meters apart from each other
were prepared. The subject stood behind the start line.
With the “Start” command, the subject ran with both feet
across the two lines as fast as possible, crossing the
opposite line, and returning to the start line. The subject
repeated it 10 times until a total of 50 meters, and the

running time was recorded (14).

In the 6MWT, the subject was asked to walk quickly
without running between the “Start” and “Stop”
commands in a 30-m corridor; and the distance taken in

six minutes was measured (15).

FIM is a scale that assesses the performance of people
in their daily life activities. The adaptation, validity and
reliability studies of the scale to the Turkish population
was carried out (16). The functional muscle strength of
the lower extremity was measured with the 30s
Repetition Maximum test. In this test, the child did three
closed kinetic chain exercises. These were “lateral step
up”, “sit to stand” and “attain stand through half knee”;
and were tested by looking at the maximum number of
repetitions the child did in 30 seconds. It is a valid and

reliable method for children with CP (17).

Statistical Method

The data were analyzed with the IBM SPSS Version
21.0 (SPSS, Chicago, IL). The continuous data was
presented as mean #standard deviation (M+SD) or
median (minimum- maximum) and the categorical data
were given as frequency and percentage (%). The fitness
of the variables to normal distribution was analysed with
the Shapiro-Wilk Test. Bonferroni Corrected Mann
Whitney U Test was used for pairwise differences since
nonparametric test assumptions were provided. A p
value<0.05 was considered statistically significant in all

analyses.

RESULTS

Demographics of adolescents were found to be similar
(p>0.05) (Table 1). When the CP group was examined,
in the majority of adolescents, it was seen that the birth
occurred on time. It was observed that most families did
not have intermarriage. Spasticity findings were
detected in all the adolescents with CP who were
included in the study. The use of orthosis was also seen
in most adolescents with CP. The most common
problem among the concomitant problems was vision
problems (Table 2).

Table 1: Demographic information about age, height, weight and BMI of adolescents

Group n Median (min-max) p

Age, year CP group 20 15 (10 -18) 0.557
Asymptomatic group 20 14 (10-18)

Height (cm) CP group 20 153 (130- 176) 0.579
Asymptomatic group 20 155 (134- 169)

Weight (kg) CP group 20 54.5 (28- 90) 0.297
Asymptomatic group 20 55 (42- 72)

BMI (kg/m?) CP group 20 21.87 (15.31 - 29.39) 0.122
Asymptomatic group 20 23.91 (18.80 — 27.65)

*p<0,05 Statistically Significant Difference -Mann Whitney-U Test; SD: Standard Deviation; Min: Minimum; Max:

Maximum; BMI: Body Mass Index; CP: Cerebral palsy
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Table 2: Descriptive demographic information of adolescents in CP Group

n %
Prenatal 7 35
Reasons of CP Natal 12 60
Postnatal 1 5
) No 4 20
Intermarriage
Yes 16 80
1 7 35
Number of brother or sister 2 8 40
3 5 25
Sian of o Yes 20 100
ign of spasticity
No 0 0
Yes 13 65
Orthosis use
No 7 35
Impaired vision 5 25
Hearing loss 1 5
Speech disorders 2 10
Accompanying problems Epilepsy 1 5
Dental problems 2 10
No accompanying problem 8 40
Hearing and vision problems 1 5
Hemiplegia 11 55
Type of CP . ]
Diplegia 9 45
) . Mother 17 85
Primary caregiver
Father 3 15
Literacy 1 5
Primary School 7 35
Education level of primary caregiver Middle School 5 25
High School 4 20
University 3 15
) ) Married 20 100
Marital status of caregiver )
Single 0 0
) o ) Working 7 35
Working condition of caregiver )
Not Working 13 65
) Urban Area 20 100
Location
Rural Area 0 0

CP: Cerebral palsy
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Table 3: Physical fitness assessment, PAQ-A and FIM test results

Groups Median (min-max) p
. . CP group 4915 (210-678)
6-Minute Walking Test (m) . 0.000
Asymptomatic group 674 (630-733)
Eurofit Flamingo Balance Test CP group 13.5 (0-26) 0.000
(sec) (Right) Asymptomatic group 0 (0-3) '
Eurofit Flamingo Balance Test CP group 7.5 (0-26) 0.000
(sec) (left) Asymptomatic group 0 (0-2) '
. . CP group 24.62 (13,7-39)
Plate Tapping Test (Right) (sec) . 0.000
Asymptomatic group 13.95 (11.2-18.6)
. CP group 24.35 (15-60)
Plate Tapping Test (Left) (sec) . 0.000
Asymptomatic Group 14.35 (12.1-18)
. CP group 31.45 (21.65-118)
10x5 M Shuttle Running Test (sec) . 0.133
Asymptomatic group 27.95 (23.9-35.2)
A CP group -6 (-29-12)
Flexibility Test (cm) . 0.005
Asymptomatic group 4 (-18-12)
. CP group 21.5 (6-33)
Lateral Step Up (Right) . 0.000
Asymptomatic group 36 (25-42)
CP group 23 (10-34)
Lateral Step Up (Left) . 0.000
Asymptomatic group 35 (25-42)
. CP group 15.5 (5-25)
Sit to Stand . 0.001
Asymptomatic group 20.5 (14-27)
Attain Stand Through Half Knee ~ CP group 11.5(3-21) 0.000
(Right) Asymptomatic group 21.5 (15-29) '
i 2.3(1.13-3.86
PAQ-A Test Score CP group Asymptomatic ( ) 0.000
group 3.27 (2.19-4.1)
i 120 (110-125
FIM Test Score CP group Asymptomatic ( ) 0.000

group

126 (126-126)

Mann Whitney-U Test; PAQ-A: Physical Activity Scale; FIM: Independence Measurement Scale; SD: Standard

Deviation; Min: Minimum; Max: Maximum

When the clinical CP types of the adolescents were
examined, it was seen that the number of hemiparetic
and diparetic types were close to each other. It was
determined that the primary caregivers were mostly
mothers; and all were married. It was also determined
that the caregivers mostly did not work, and all of them

lived in the city centers (Table 2).

The data on the physical fitness evaluations of the

groups is given in Table 3. Statistically significant

differences were detected between the adolescents at
6MWT distances (p<0.05).

The results of the Flamingo Test, Disc Touch Test, and
Flexibility Test, which are among Eurofit Evaluation
Parameters, had statistically significant differences
between the groups (p<0.05); however, there were no
statistically significant differences in 10x5 Shuttle
Running Test results (p>0.05). In Lateral Step Up, Sit to
Stand, and Attain Stand Through Half Knee evaluations,
which included functional muscle strength measurement
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data, statistically significant differences were detected
between the groups (p<0.05) (Table 3).

A statistically significant difference was detected
between the two groups in the PAQ-A Physical Activity
Questionnaire scores (p<0.05). The FIM scores were
also different at statistically significant levels in both
groups (p<0.05). All the adolescents in the
asymptomatic group were found to receive full points in
the FIM Questionnaire (Table 3).

DISCUSSION

Our study was planned to evaluate the physical activity
and physical fitness levels of adolescents with CP. It was
determined that the physical activity and fitness levels
of the adolescents with CP are lower than their

asymptomatic peers.

As the age increases in CP, the frequency of orthopedic
or neurological problems increases (18). Because of
motor problems, the individuals with CP experience
social participation and physical activity limitations
(19). The individuals with CP show lower physical
activity levels than their asymptomatic peers. Low
physical activity levels lead to reduced physical fitness
(20). In a study conducted by Carlon et al., it was
determined that young people with CP participated in
13% to 53% less physical activity than their
asymptomatic peers. As a result, it was found that the
adolescents with CP had significantly lower physical
activity levels compared to their peers. For this reason,
it was reported that they are likely to face negative
results like metabolic dysfunctions because of
immobility, cardiovascular diseases, and low bone
density (21). As a result of the study conducted by
Maher et al., in which they evaluated the physical
activity of the individuals with CP and asymptomatic
adolescents, it was reported that adolescents with CP
were less active, their physical activity scores were

inversely proportional to their ages (22).

In our PAQ-A evaluation results, it was found that
asymptomatic adolescents were physically more active,
which is in line with the literature data (23). Since
physical activity is important, it is important that
adolescents with CP are encouraged to participate in
sports to increase their general endurances. We believe
that appropriate programs should be organized and
enabled in adolescents with CP to increase their physical
activity levels. In this way, we believe that adolescents
with CP will be more independent in their daily life
activities, and become enabled to do their own work

more confidently.

In El et al.’s study, which included 20 hemiparetic CP
and 20 asymptomatic adolescents, they evaluated
Cardiorespiratory Endurance with 6MWT, Flexibility
with Sit-and-Stretch Test, and independent daily life
activities with WeeFIM (24). The results of the group
with CP were found to be lower than the asymptomatic
group. It was found that CP influenced
cardiorespiratory status, and this prevented the physical,
mental and social development of children, decreasing
their quality of life (24).

In the study conducted by Akinoglu and Kose to
determine the physical fitness in children with CP, 20
hemiparetic, 20 diparetic, and 22 adolescents without
motor impairments were included. 6MWT was used for
cardiorespiratory fitness, Sit-and-Stretch Test was used
for flexibility, and 10x5 Shuttle Running Test was used
for agility. Although no significant differences were
detected in the flexibility between the groups, there was
a significant difference between agility and distances in
6MWT in this study (25). In our study, the results were
similar in 6BMWT distance results for similar average
age which supports the literature (26). As a result of our
study, when the 6-minute walking distances were
examined, it was determined that individuals with CP
had less walking distances than adolescents without
motor impairments. We believe that the presence of low
cardiorespiratory fitness levels and common muscle

weakness in adolescent individuals with CP might have
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caused this. However, in our study, no significant
differences were detected between the two groups in the
results of the 10x5 Shuttle Running Test, which was
used to compare the agility status. The average duration
of this test was 41.31 seconds in the CP group, while it
was 28.28 seconds in the asymptomatic group. Although
it was not statistically significant, asymptomatic
adolescents completed this test in a shorter period of
time. We believe that the agility parameters must be

evaluated in detail in future studies.

In the study conducted by Garcia et al., 40 CP and 40
asymptomatic individuals were included, and the
parameters like cardiorespiratory fitness, agility, and
flexibility were evaluated. As a result of the study, it was
determined that the individuals with CP were
underperforming in most of the cardiorespiratory
metabolic tests (27). Similar to our study, the sit-out
flexibility test evaluation results were found to be lower
in the CP group than in the asymptomatic group. This
gives us the need to identify the specific fitness skills of
the individuals better, and shows us that it is important
to develop targeted physiotherapy programs for
functional fitness and to direct individuals to physical

activity and sports.

One of the most fundamental deficiencies of the
individuals who have CP is poor posture control. The
disorders in the body must be evaluated, and functional
performance must be increased to maintain control (28).
In a study that was conducted by Ozal and Giinel with
19 CP children between the ages of 5 and 17, it was
found that the limitations in the posture control and
balance in children with CP caused limitations in the
performance of voluntary skills, which include mobility
abilities (29).

In a study that was conducted by Panibatla et al., 24 CP
individuals who were between the ages of 8 and 14, it
was found that the body control and balance showed
different effects depending on the gender and the
severity of motor disorders. A positive and high

correlation was detected between the body control and

balance in individuals with spastic CP (28). In a study
that was conducted by Gillett et al., the lower extremity
muscle strength and functional capacity were evaluated
in 33 individuals with CP between the ages of 15 and 51.
At the end of the study, it was reported that the low
isometric plantar flexion force was associated with
6MWT, lateral step up, and low values in ladder
performance test. It was emphasized that low isometric
muscle strength caused a decrease in the functional
capacity of the individuals with CP (30).

In our study, a significant difference was detected in the
Flamingo Balance Test in favor of the asymptomatic
group. It was determined that the individuals with CP
had balance problems, and their static balance was weak.
In the functional muscle strength evaluations, it was
observed that the group with CP had lower scores in the
lateral step up, sit to stand, and attain stand through half
knee. In light of these data, it was concluded that the
individuals with CP had difficulty in performing the
functional activities in everyday life, and needed longer
times to complete the movements. With this study, we
think that more specific approaches are important in
areas such as physical activity and functional
independence in adolescents with CP, and that the
results of our study will be a reference value for future
studies. We believe that, with studies evaluating cerebral
palsy subtypes in detail, especially in adolescents with
cerebral palsy, individuals with cerebral palsy will be
more functionally independent and the difference
between them and their healthy peers will be minimized
by supporting the deficiencies that arise as a result of the
incorrect determination of physical fitness and activity

levels in the period from infancy to adulthood.

As aresult of our study, it was determined that the levels
of physical activity and physical fitness of the
adolescents with CP were lower. We believe that it is
important to direct these individuals to sports and
recreational activities, to increase their physical activity
and fitness levels, and to reduce the difference with their

asymptomatic peers.
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07/
Amag: Sporcularda kullanilan manuel terapi tekniklerinin
performans ve toparlanma {izerine etkilerinin incelenmesi
amagclandi.
Gere¢ ve Yontemler: Manuel terapi tekniklerinin sporcular
tizerindeki performans ve/veya toparlanma Slgiimleri tizerindeki
etkisini degerlendiren c¢aligmalar1 belirlemek i¢in PubMed,
Scopus ve Web of Science veri tabanlari arastirildi. Belirlenen
anahtar kelimeler uygun kombinasyonlarla birlestirilerek arama
gerceklestirildi. Calismamizda 2010 yilindan giiniimiize kadar
olan ¢alismalar incelendi.
Bulgular: Manuel terapinin etkilerini inceleyen 12 uygun ¢alisma
belirlendi. Dahil edilen galigmalarda sporcularda manuel terapi
i¢in kullanilan teknikler; spor masaji, kas enerji teknigi, thai
masaji, spinal manipiilasyon, Isve¢ masaji ve derin transvers
friksiyon masaji olarak bulundu. Performans ve toparlanma
Olciimlerinde herhangi bir yardimer cihaz kullanilmadan
uygulanan manuel terapinin iyilesmeye pozitif yonde etkisi
oldugunu gosteren 5 calisma, negatif yonde etkisi oldugunu
gbsteren 1 caligma ve etkisi olmadigini gosteren 6 calisma
mevcuttu.
Sonu¢: Yapilan derleme sonucunda sporcularda kullanilan
manuel terapinin performansin dogrudan iyilestirilmesi ve/veya
toparlanmaya olumlu etkilerin gosterilmesi bakimindan siirece
dahil edilmesini hakli ¢ikaracak net bir kanit bulunamamistir.

Anahtar Kelimeler: Manuel terapi, performans, spor, toparlanma

ABSTRACT

Objective: Aim of this study was to examine the effects of
manual therapy techniques used in athletes on performance
and recovery.

Material and Methods: PubMed, Scopus, and Web of
Science databases were searched to identify studies
evaluating the effect of manual therapy techniques on
performance and/or recovery measures on athletes. The
search was performed by combining the determined
keywords with appropriate combinations. In our study,
studies from 2010 to the present were examined.

Results: We identified 12 eligible studies examining the
effects of manual therapy. Techniques used for manual
therapy in athletes in the included studies; sports massage,
muscle energy technique, thai massage, spinal
manipulation, Swedish massage and deep transverse friction
massage. There were 5 studies showing that manual therapy
applied without using any assistive device in performance
and recovery measurements had a positive effect on
recovery, 1 study showing a negative effect, and 6 studies
showing no effect.

Conclusion: As aresult of the review, no clear evidence was
found to justify the inclusion of manual therapy used in
athletes in terms of direct improvement of performance
and/or positive effects on recovery.

Keywords: Manual therapy, performance, sport, recovery
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GIRIS

Sporcularda performansi gelistirmek ve toparlanmay1
saglayabilmek amaciyla fizyoterapistler tarafindan
birgok farkli manuel terapi (MT) teknikleri
kullanilmaktadir (1,2). Bu tekniklere 6rmek olarak
klinikte uygulanan; spinal manipiilasyon, masaj, manuel
traksiyon, eklem manipiilasyonu gibi teknikler MT
uygulamalar1 gosterilebilir (2). Bu MT tekniklerinin
sporcularda kullanimindaki amaci, sivi hareketini
kolaylagtirarak ve dolagimi artirarak egzersiz sonrasi kas
i¢i 6dem tedavisine yardimci olmak, kaslar iizerindeki
gerginligi azaltmak, kas agrisini azaltmak, performansi
artirmak olarak 6zetlenebilir (2,3).

Literatiirde egzersiz sonrast performans iyilesmesi
lizerine masajin etkileri arastirilmig ya kiiciik ve tutarsiz
bir faydast oldugu bulunmus ya da etki ortaya
konamamustir (1,3).

Bu noktadan hareketle, sporcularda kullanilan manuel
terapi tekniklerinin performans ve toparlanma {izerine
etkilerini daha iyi inceleyebilmek adina sundugumuz

sistematik derlemeyi gerceklestirdik.

GEREC VE YONTEM

Literatiir Tarama

Derleme, Scopus, PubMed ve Web of Science veri

tabanlarin1 kapsayan bir literatiir taramasiyla PRISMA

Tablo 1: Arama igin kullanilan anahtar kelimeler

yonergeleri izlenerek gergeklestirildi. Arama igin Tablo
I’de sunulan anahtar kelimeler “AND” ve “OR”
baglaglariyla birbiriyle eslestirilerek arama
gerceklestirildi. Derlememize 2010 yilindan gliniimiize

kadar olan ¢aligmalar dahil edildi.
Dahil Edilme Kriterleri

Caligmalarin dahil etme kriterleri, Ingilizce olarak
yaymlanmasi, tam metin olmasi, katilimcilarimin
sporculardan olugmasi, katilimcilara uygulanan manuel
terapinin herhangi bir yardimec1 cihaz olmadan
yapilmasi, uygulanan yontemin sporcularin
performanslarina  veya  toparlanmaya  etkisinin

incelenmesiydi.
Calisma Kodlama ve Veri Cikarma

Calismalar bes aragtirmaci tarafindan okundu ve
bagimsiz olarak kodlandi. Yazar, baslik, yil,
katilimcilarin  tanimlayici  6zellikleri ve uygulanan

yontem verileri bir Excel sablonuna déniistiiriildi.

BULGULAR

Calismamiza toplam 12 adet calisma dahil edildi (Sekil
1). Dahil edilen g¢aligmalarda sporcularda MT igin
kullanilan tekniklerin spor masaji, kas enerji teknigi,
thai masaji, spinal manipiilasyon, Isve¢ masaji, derin
transvers friksiyon masaji uygulamalarindan olustugu

bulundu (Tablo 2).

Manuel Terapi Spor Performans
“manual therapy” athlete performance*
“musculoskeletal manipulation*”’ sportsman athletic performance
manip* sportswoman recovery
mobilization* sport

“manual technique” athlete*

massage* “team sports”
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[ Veri tabanlari ve kayitlar araciligiyla ¢galismalarin tanimlanmasi ]
)
Veri tabanlarindan
@ tanimlanan kayitlar: .
= (n=2563) — > Eslenik kayitlar: (n=1090)
8
— !
Toplam taranan - > - (n=
(n=1473) Diglananlar: (n=579)
) l
Tam metni okunan: (n=35) —— | Uygun icerik olmayan: (n=20)
c
[}
c
m !
]
3]
=
Dahil edilmek igin de@erlendirilen - 5 Diglanan Tam metnine ulagilamayan (n=3)
(n=5)
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Calismaya dahil edilen:
(n=12)

Sekil 1: Calisma Akis Diyagrami
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Tablo 2: Calismaya dahil edilen ¢aligmalarin 6zellikleri

Makale No Calisma

Katiimcilar Sporcu Tiiriit  Uygulamalar

Degerlendirme Olgiitii

Sonuglar

1 Bender ve n=78 Kosu Uygulama grubu: Agrn Fiziksel performans, yorgunluk, agri, ruh hali profili i¢in
ark, 2019 (4) sporculari quadriceps masaji 10 dk  Algilanan yorgunluk gruplar arasinda anlamli bir farklilik bulunmamis

Kontrol grubu: sham McGill Agr1 Skorlamasi

(sahte) kalca ve diz Brunel Ruh Hali Olgegi

mobilizasyonu 10 dk Esneklik

[zometrik Kuvvet
Vertikal ziplama performansi
2 Monteirove  n=17 Geng futbol ~ Manuel masaj terapisi 10 tekrarli maksimum test Kontrol grubunda uygulama 6ncesi ve sonrasinda tiim
ark, 2021 (5) oyunculari Kas enerji terapisi Otur uzan testi testlerde fark bulunmamus.

Kontrol grubu Diiz bacak kaldirma testi Manuel masaj terapisi ve kas enerji terapisi uygulanan
gruplarda yapilan tiim testlerde olumlu yonde farklilik
bulunmus. Son yapilan degerlendirmede manuel masaj terapisi
ve kas enerji terapileri gruplar arasinda ise istatistiksel olarak
fark bulunmamig

3 Kaesaman n=16 Basketbol Geleneksel Thai masaji, KAHD Her iki grupta da Kalp Atis Hiz1 Degiskenligi (KAHD)
ve ark, 2019 oyunculari 10 dk Otur uzan testi azalmig, diger tiim dlgiitler artmustir.
(6) Kontrol grubu (pasif Kavrama kuvveti testi
dinlenme) Sirt kuvvet testi
Bacak kuvvet testi
4 Christiansen  n=11 Tekvando Spinal manipiilasyon Yiizeyel EMG ile maksimum  Maksimum plantar fleksiyon kuvveti ve plantar fleksorlere
ve ark, 2018 sporculari (SM) istemli konstaksiyon (MIK) (yani V-dalgas1) kortikospinal uyarilabilirligin SM'yi takiben
) Kontrol grubu Maksimum direkt motor yanit ~ artmustir ancak kontrol grubunda fark bulunamadi.
H- ve M- egrileri
V dalgas1 ve MIK
5 Rasooli ve n=17 Yiiziiciiler Spor masaji Kan laktat konsantrasyonu Tekrarl test sonuglarinda kan laktat diizeyi ilk performans
ark, 2012 (8) Aktif toparlanma sonrasi tiim gruplarda yiikselmistir. 10 dk sonra yapilan

Pasif toparlanma degerlendirmede ise kan laktat diizeyinde aktif toparlanma ve
spor masaj1 grubunda azalma goriiliirken pasif recover
grubunda istatistiksel olarak fark bulunamamisgtir.

Aktif toparlanmanin masajdan daha etkili oldugu ve masajin
pasif toparlanmaya gore kan laktati uzaklastirmada ve ylizme
performansini iyilestirmede daha etkili bulmuslardir.
6 Alvarenga n=40 Sporcular Spinal manuel terapi Fiziksel performans simetri Lomber SMT, statik pozisyonda simetride akut olarak
ve ark, 2018 (SMT) testleri (statik pozisyon, squat  simetriyi gelistirdi ancak ayn1 etkiler squat ve CMZ'de simetri
9) Sham uygulama ve counter movement ziplama  iizerinde bulunmadi. Testlerin higbirinde sham 6ncesi ve

(CM2))

sonrasi simetride istatistiksel olarak anlaml etkiler bulunmadi.
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Tablo 2 devam
Makale Cahisma Katilimeilar Sporcu Uygulamalar Degerlendirme Olgiitii Sonuglar
No Tiirii
7 Romadhona n=24 Kosu Spor masaji Laktik asit seviyesi Soguk suya daldirma + spor masaji grubu kombinasyonunda
ve ark, 2019 sporculari Soguk suya daldirma+ kan laktik asit seviyelerindeki diisiis, spor masaj1 grubuna gore
(10) spor masaji daha anlamliydi.
Kontrol grubu
8 White ve n=9 Universite Masaj grubu Inflamatuar Testler Squat ziplama yiiksekligi ve drop ziplama yiiksekligi hem
ark, 2020 diizeyinde Kontrol grubu Kas fonksiyonu (squat masaj hem de kontrol gruplarinda tiim egzersiz sonrasi zaman
(11) sporcular ziplama, drop ziplama noktalarinda egzersiz dncesi ile karsilastirildiginda 6nemli
Olciide azald1. IL-8 belirteci harig diger inflamatuar belirtegler
icin farklilik bulunmadi
9 Kargarfard n=30 Erkek viicut  Masaj grubu Ceviklik Ceviklik testi diginda, tiim sonuglar iki 6l¢iim degiskeni
ve ark, 2015 gelistiriciler ~ Kontrol grubu Dikey ziplama arasinda olumlu anlamda bir etkilesim oldugunu gdsterdi.
(12) Serum kreatin kinaz diizeyi Genel olarak, masaj grubundaki katilimcilar masajdan 72
Maksimum izometrik tork test saatten daha kisa bir siirede algilanan agri puanlar1 daha
Kas agrist degerlendirmesi diisiiktii ve kontrol grubundan daha iyi performans gdsterdiler.
(Gorsel Analog Skalasi)
10 Kaur ve ark, n=34 Kadin Isvec masaj1 grubu Pasif diiz bacak kaldirma testi  Isve¢ masaji, oyuncularin performans iizerinde herhangi bir
2020 (13) sporcular Plasebo masaj grubu Aktif diz ekstansiyon testi olumsuz etki yaratmadan esnekligi artirdi.
(hamstring Pasif diz ekstansiyon testi
gerginligi Back Saver otur ve uzan testi
olan) 5-0-5 Yo6n degistirme ¢eviklik
testi
11 Moran ve n=17 Universiteli ~ Miisabaka dncesi masaj 60 metre sprint performansi Tiim gruplarda hizlanma ve sprint performansinda 6nemli bir
ark, 2017 atletizm Geleneksel 1sinma fark olmadig1 bulundu.
(14) sporculari Masaj ve geleneksel
1sinma kombinasyonu
Plasebo ultrason
12 Fakhro ve n=96 Futbol Statik germe grubu Esneklik testi Statik germe ve DTFM gruplarinda esneklik degerlerinde
ark, 2020 oyunculari Dinamik germe grubu Ceviklik testi gelisim goriildii.
(15) Derin transvers Kuvvet testi Ceviklik degiskeni i¢in her ii¢ grupta da akut dénemde

friksiyon masaj grubu

(DTFM)

farklilik bulundu (statik germe grubu ve dinamik germe
grubunda testi tamamlama siiresi kisalirken, DTFM grubunda
bu siire artmistir).

Kuvvet degiskeni i¢in hem akut hem de kronik donemde artis
oldugu gbzlemlendi.

KUTFD | 87



Ozyllmaz E ve ark.

Sporcularda Kullanilan Manuel Terapi Tekniklerinin incelenmesi

KU Tip Fak Derg 2022;24(1):83-92
Doi: 10.24938/kutfd.1010424

TARTISMA

Sporcular ve antrendrler genellikle spor masajinin ve
manuel tedavi yontemlerinin performansi iyilestirdigine
inanirlar (1). Bununla birlikte, sistematik derlememiz ile
performans ve toparlanma iizerine manuel terapi
tekniklerinin faydalar1 i¢in kesin bir ampirik kanit
bulunamadi. Sistematik derlememiz 12 makaleyi
kapsamaktaydi. Dahil edilen ¢aligmalarda performans
Olgiitii olarak; farkli kuvvet testleri, esneklik testleri,
ceviklik testleri, fiziksel performans simetri testleri ve
sprint performanst gibi degiskenler incelenmistir.
Bununla birlikte toparlanma degerlendirmesi i¢in kalp
atis hiz1 degiskenligi kan laktat konsantrasyonu ve
viicudun inflamatuar belirteglerinin kandan oSlciildiigii
testler  kullanilmistir.  Inceledigimiz ~ calismalarda
performans ve toparlanma testlerinin yani sira agr

skorlar1 degerlendirilmesine yer verilmistir.

MT teknikleri, tiptaki en eski miidahalelerden biri olarak
kabul edilir ve genellikle elle uygulanan eklemlere ve
yumusak dokulara uygulanan pasif hareketler veya
kuvvetler olarak tanimlanabilir (16). MT tekniklerinin
Ornekleri arasinda, bunlarla sinirlt olmamak tizere, artan
hareket aralig1 ve doku uzayabilirligi, agrinin azalmasi,
iltihaplanma ve sisme ve/veya gevseme dahil olmak
iizere hem gosterilen hem de iddia edilen fizyolojik
velveya psikolojik faydalar sergileyen mobilizasyon,
manipiilasyon ve masaj yer alir (16). Bu miidahalelerin
performans ve toparlanma iizerine olan etkilerini
tanimlamanin  zorlugu mevcuttur. Dahil edilen
¢aligmalarin vaka sayilarinin diisiik olmasi ve belki de
etkiyi ortaya koyabilecek optimum terapi protokolleri
olmayabilecegi diisliniildiigiinde etkilidir veya degildir
demek daha da zorlasmaktadir. MT’nin etkisini
aragtirdigimiz  ¢aligmalardaki sonuglar degiskenlik
gostermektedir. Derlememize dahil olan bazi
¢aligmalarin performans ve toparlanma olgiimlerinde
iyilesme kanit1 bulsak (6,7,10,12,13) da iyilesme kaniti
bulamadigimiz ¢aligmalar (4,5,8,9,14,15) da mevcuttu.
Ayrica masajin performans iizerinde eksi yonde bir

etkisi olabilecegini 6ne siiren 1 ¢aligma da vardi (11). Bu

nedenle derlememiz, MT ile performansin dogrudan
iyilestirilmesi ve toparlanmaya olumlu etkilerin
gosterilmesi bakimindan manuel terapi’nin siirece dahil

edilmesini hakli ¢ikaracak net bir kanit bulamamustir.

Derlememizde, MT’nin etkilerine iligkin
aragtirmalardan  ¢ogunun  Oncelikle biyomekanik
odaklilikta ve incelenen parametrelerin de daha ¢ok kas
kuvvetini,

goérmekteyiz (4-6,9,13-15).

esnekligini, cevikligini icerdigini
Baglangigta, her ne kadar MT’nin etkilerine iliskin
aragtirmalarin oncelikle biyomekanik odakli oldugu
goriilse de son =zamanlarda literatirde MT’ nin
norofizyolojik ve psikolojik etkilerine dogru bir kayma
gozlemlenmektedir (17). Bu nedenle yorumlamalar
yaparken psikolojik oldugu bilinen plasebo etkisini de

aklimizin  bir kosesinde tutmamiz  gerektigini

diistinmekteyiz.

MT’nin fizyolojik etkilerinin incelendigi Cambron ve
ark.’nin calismasinda farkli masaj bigimlerinin kan
basmcinda farkli etkiler ortaya ¢ikardigi, daha yumusak
tekniklerin kan basincinda onemli bir degisiklikle
iliskilendirilemedigini ama tetik nokta tedavisi gibi
potansiyel olarak agrili masaj tekniklerinin hem
diyastolik hem de sistolik kan basincinda 6nemli bir
artigla  iligkilendirildigi ~ gosterilmistir  (18). Bu
bulgularin  spor performansina ve toparlanmaya
uygulanabilirligi belirsizdir. Zebrowska ve ark.’nin
yorucu egzersizden sonra karma doviis sanatlart
sporcularinin 6n kollari iizerinde farkli lenfatik drenaj
yontemlerinin etkinligini arastirdigi caligmalarinda,
manuel lenfatik drenajin (MLD), performans ve
iyilesme tizerindeki etkisini incelememelerine ragmen,
MLD ile iliskili kan hizinda O&nemli bir artis
bulmuslardir (19). Laktik asit teorisi, egzersiz sirasinda
iiretilen laktik asidin agriya katkida bulundugunu 6ne
stirer, ancak bu tartigmalidir (20). Zebrowska ve ark.,
masajin MLD ile kan laktatinda 6nemli bir azalma ile
iliskili oldugunu bulmuslardir (19). Laktik asit, 20
dakikalik MLD'den sonra taban cizgisine diiserken,

kontrol grubunda yiiksek kalmistir. Hemmings ve ark.
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da masajin kan laktat1 iizerindeki etkilerini 6l¢gmiigler ve
masaji, kontrole kiyasla daha iyi algilanan iyilesme ile
iligkilendirmislerdir. Bununla birlikte, masaj grubu,
ikinci egzersiz sirasinda 6nemli 6lgiide daha ytiksek kan
laktat seviyelerine sahipmis. Arastirmacilar, algilanan
iyilesmenin artmasinin daha fazla ¢abaya ve dolayisiyla
kan laktat1 artisina yol agabilecegini 6ne siirmiislerdir
(21). Tersine, literatiirde, masajin kan laktat diizeylerini
degistirmedigi ¢aligmalara ve tiim bu ¢aligmalarda, aktif
iyilesmenin kan laktat diizeylerini diisiirmede masajdan
Ustlin  oldugunu gosteren ¢aligmalara da siklikla
rastlanmaktaydi (22). Bizim derlememize dahil olan
Rasooli ve ark. tarafindan yapilan ¢alisma da bu bilgi ile
paralellik gostermekteydi (8). Spor masaji, aktif
toparlanma ve pasif toparlanmanin kan laktat
performansi iizerine etkisinin arastirildigi ¢aligmada kan
laktat diizeyi ilk performans sonrasi tiim gruplarda
yiikselmis, 10 dakika sonra yapilan degerlendirmede ise
kan laktat diizeyinde aktif toparlanma ve spor masaji
grubunda azalma goriiliirken pasif toparlanma grubunda
istatistiksel ~ olarak  fark  bulunamamis,  aktif
toparlanmanin masajdan daha etkili oldugu ve masajin
pasif toparlanmaya gore kan laktati uzaklagtirmada ve
ylizme performansini iyilestirmede daha etkili oldugu
gosterilmistir (8). Ayrica derlememize dahil olan
Romadhona ve ark. tarafindan yapilan ¢aligmada soguk
suya daldirma ile birlikte uygulanan spor masajinin tek
basina spor masajina gore kan laktik asit seviyelerini
distirmede daha anlamli oldugu gorilmiistir (10).
Laktik asit etkisinin klinik 6nemini incelemek i¢in daha

fazla arastirmaya ihtiya¢ oldugu kanaatindeyiz.

Masajin gecikmis kas agrisint (DOMS) istatistiksel
olarak dnemli dl¢iide azalttigini gosteren ¢aligmalar ile
paralel olacak sekilde derlememize dahil ettigimiz
Kargarfard ve ark. tarafindan yapilan ve erkek viicut
gelistirme sporu ile ugrasanlarda masajin bir g¢ok
parametrenin yani sira DOMS {izerine etkisinin
arastirildig1 calismada, masajdan 72 saatten daha kisa
bir siire i¢inde algilanan agri puanlarinin daha diisiik

oldugu ve kontrol grubundan daha iyi performans

gosterdikleri  gosterilmistir  (12,23). Bu bulgular,
ozellikle ¢ok giin yapilan etkinlikler gibi DOMS
iyilesmeden Once tekrarlanan performans gerektiginde,
DOMS’u tetikleme olasilig1 daha yiiksek olan sporlarda
masajin  dahil edilmesinden daha fazla kazang
saglayacagi anlamina gelir. Bu fayda, analjezik
kullanimmin kisitlh oldugu sporlarda daha onemli
olabilir (24).

Eklem mobilizasyonu, nosiseptif yanitta, inflamatuar
profilde, gen ve protein ekspresyonunda, reseptor
aktivasyonunda, noérotransmitter —salimiminda  ve
enzimatik  aktivite ile oksidatif  belirteglerde
degisikliklere neden olur. Spinal manipiilasyon, kas
ve immiinolojik yanitta degisiklikler tiretir (25). Masaj
tedavisi ile iliskili fizyolojik degisiklikler arasinda
otonomik, dolasim, lenfattk ve immiinolojik
fonksiyonlar, viseral yanit, gen ekspresyonu,
ndroanatomi, fonksiyon, patoloji ~ ve in vitro simiile

edilmis masaja hiicresel yanit yer alir (26).

Masaj, otonom sinir sisteminin bir belirteci olan kalp
hiz1 degiskenligini ve kortizol seviyelerini azaltabilir, bu
durum da potansiyel olarak masajin daha genis etkilerini
ortaya cikarabilir (27). Kaesaman ve ark.’nin yaptigi
calismada Thai masajimin kalp hizi degiskenligini
azaltabilecegi gosterilmistir. Yine fizyolojik etkilere
kanit olabilecegini diigiindiigiimiiz iki ¢alismadan biri
White ve ark. tarafindan yapilmis ve caligma IL-8
inflamatuar ~ belirtecinde  azalmayr  gdsterirken,
Christiansen ve ark. tarafindan yapilan diger ¢alisma da
plantar  fleksorlerin -~ uyarilabilirliginin ~ yiizeyel

elektromyografi ile arttigini gostermistir (7,11).

MT tedavileriyle literatiirde gozlemlenen terapotik
faydalara ve yliksek hasta memnuniyetine ragmen, bu
miidahalelerin saglik hizmeti saglayicilar1 tarafindan
uygun kullanimi ve/veya hasta yonlendirilmesi diisiik
kalmaktadir (28). MT’den faydalanmasi muhtemel
bireylerin belirlenmesine yonelik klinik tahmin kurallari
Onerilmis, ancak ¢ogu dogrulanmamustir ve bu nedenle

dikkatle yorumlanmalar1 gerekmektedir (29). Belirti ve
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semptomlara dayali tahmin kurallarinin gelistirilmesi
klinik uygulamaya faydali olabilse de MT
miidahalelerine daha iyi yamit verecek bireyleri
belirlemek i¢in Dbiiyik olasihkla MT fizyolojik
tepkilerinin ve etki mekanizmalarinin daha iyi
anlagilmas1 gerektigi soylenmistir (26).

Performansi etkiledigi diisiiniilen ¢ok sayida etken ve
faktorler bulunmaktadir. Sportif performans kendi
igerisinde bulunan kompleks yapisindan 6tiirii bir takim
spesifik etken ve faktdrleri  barindirmaktadir.
Toparlanma ise viicudun antrenman 6ncesi duruma geri
gelme siireci olarak tanimlanir. Diger bir ifade ile
toparlanma; viicudun fizyolojik ve psikolojik kaynaklar1
yeniledigi aktif siirectir. Iyi bir toparlanma, sporcunun
antrenman ya da yarigma sonucunda meydana gelen
yorgunluktan kurtulmasini ve enerji rezervlerinin tekrar
dolmasimi saglamaktadir (30). Calismamiz simdiye
kadar yapilmis ilk MT’nin performans ve toparlanma

iizerine etkisinin incelemesini temsil ediyor.

Sistematik derlememiz pek ¢ok cevapsiz soru
birakmaktadir.  Bunlar, optimum tedavi siiresi
belirsizligi ve daha fazla fayda saglayabilecek
tekniklerin klinik kullanim prosediirlerinin eksikligini
icermektedir. Calismamizin, ozellikle ¢ok gesitli farkl
calisma tasarimlari ve incelenen ¢ogu ¢aligmanin kiigiik
boyutu nedeniyle incelenen metrikler igin istatistiksel
giiciin olmamasi gibi ¢esitli sinirlamalar1 vardir. Cok
sayida potansiyel tedavi yontemi disiiniildiigiinde,
dogru zamanlama ve endikasyon tanimlanabilirse
manuel terapinin performans: iyilestirebilecegi ve
toparlanma tizerine olumlu etkilerinin olabilecegi
sonucuna varmak kagmilmazdir. Bununla birlikte,
¢aligmanin sonuglari, performans ve toparlanma iizerine
MT’nin olumlu faydalar1 olmasina ragmen bu konuda

daha fazla calisma yapilmasi gerektigini gostermektedir.

Catisma Beyani: Yazarlar ¢ikar ¢atigmasi olmadigini
beyan ederler.

Arastirmacilarm Katky Oram Beyani: Anafikir: EO, OS,
AYI; Analiz: EO, OS, AYI; Veri saglama: EO, RTK,
EU; Yazim: EO, RTK, EU; Diizeltme: EO, OS, RTK,
EU; Onay: EO, OS, AYI

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir
kurum ya da kisiden finansal destek alinmamustir.

Etik Kurul Onam:: Gerekli degildir.
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QUANTITATIVE ASSESSMENT OF RENAL STEATOSIS AND ITS
RELATIONSHIP WITH CLINICAL STAGE IN CHRONIC RENAL
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Kronik Bobrek Hastaliginda Renal Steatozun ve Klinik Evre ile Iliskisinin Kimyasal Sift MRG ile
Kantitatif Olarak Degerlendirilmesi
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ABSTRACT

Objective: Quantitative measurement of renal parenchymal lipid
accumulation in chronic renal disease using chemical shift
magnetic resonance imaging and evaluation of its relationship with
clinical stages.

Material and Methods: In this retrospective study, the groups
were designed as in chronic renal disease (n=46), diabetes without
chronic renal disease (n=31), and control (n=59). Chronic renal
disease group also divided into two subgroups as diabetic chronic
renal disease (n=25) and non-diabetic chronic renal disease
(n=21). A total of 272 kidneys of 136 patients were evaluated.
Chronic renal disease clinical staging was performed according to
e-GFR values. All magnetic resonance imaging examinations were
performed with a 1.5 Tesla device. Chemical shift imaging was
used in this study to quantify fat in the renal parenchyma (in-phase,
out-of-phase, Dixon-water and Dixon-fat). Measurements were
made from kidney and spleen by two different methods as whole
parenchyma (first method) and focal parenchymal (second
method). The fat fraction, and spleen-to-renal chemical shift
imaging ratio were calculated.

Results: In the control group, parenchymal fat fraction according
to first and second measurement methods were calculated as
0.05+0.01 and 0.05 £ 0.02, respectively. In the chronic renal
disease groups, fat fraction measurements were 0.07+0.02 and
0.07+0.04, respectively, and they were found to be significantly
higher from chronic renal disease stage 3 compared to the control
group (p<0.001). No significant difference was observed in fat
fraction and spleen-to-renal chemical shift imaging ratio values in
diabetes patients (p>0.05).

Conclusion: In chronic renal disease, starting from stage 3, there
is a significant renal parenchymal lipid accumulation compared to
the control group and diabetic patients.

Keywords: Magnetic resonance imaging, chronic renal disease,
diabetes mellitus

07/
Amag: Kronik bobrek hastaliginda renal parankimal lipid
birikiminin kantitatif olarak kimyasal sift manyetik rezonans

goriintilleme ile Olgiilmesi ve klinik evreler ile iliskisinin
degerlendirilmesi amagland1

Gerec ve Yontemler: Bu retrospektif ¢alismada gruplar kronik
bobrek hastaligi (n=46), kronik bobrek hastaligi olmayan
diyabet hastalar1 (n=31) ve kontrol (n=59) olarak tasarlandi.
Kronik bobrek hastaligi grubu kendi i¢inde diyabetik kronik
bobrek hastaligit (n=25) ve non-diyabetik kronik bdbrek
hastaligi (n=21) olarak iki alt gruba ayrildi. Yiiz otuz alt1
hastanin toplam 272 bobregi degerlendirildi. Kronik bdbrek
yetmezligi Klinik evrelemesi e-GFR degerlerine gore yapildi.
Tiim manyetik rezonans incelemeleri 1.5 Tesla cihazla yapildi.
Bobrek parankimindeki yag miktarini dlgmek igin, kimyasal
sift gorintiileme (Faz i¢i, faz digi, Dixon-su ve Dixon-yag)
sekanslar1 kullanildi. Bobrek ve dalaktan, tim parankim
(Birinci yéntem) ve fokal parankimal (ikinci yontem) olmak
iizere, iki farkli yontemle 6lgiimler yapildi. Yag fraksiyonu ve
dalak-bobrek kimyasal sift goriintiileme orani hesaplandi.
Bulgular: Birinci ve ikinci 6l¢iim yontemlerine gére, kontrol
grubunda parankimal yag fraksiyonu degerleri sirasiyla
0.05+0.01 ve 0.05+0.02 olarak hesaplandi. Kronik bdbrek
hastalig1 gruplarinda ise yag fraksiyonu oOl¢limleri sirasiyla
0.07+0.02 ve 0.07+0.04 olup, kontrol grubuna gore kronik
bobrek hastaligi Evre 3’ten itibaren anlamli yiiksek bulundu
(p<0.001). Diyabet hastalarinda yag fraksiyonu ve dalak-
bobrek kimyasal sift goriintiileme orani degerlerinde anlamli
farklilik gézlenmedi (p>0.05).

Sonug: Kronik bobrek hastaliginda renal parankimde evre 3’ten
itibaren, kontrol grubu ve diyabetik hastalara gére anlamli lipid
birikimi olmaktadir.

Anahtar Kelimeler: Manyetik rezonans goriintiileme, kronik
bobek hastaligi, diabetes mellitus
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INTRODUCTION

The kidneys have a low-fat content, and the triglyceride
content accounts for approximately 0.6% of the renal
weight (1, 2). Abnormal accumulation of triglycerides in
the kidney has been described as renal steatosis, with a
suggested etiology of obesity, metabolic syndrome,
hypertension, and diabetes mellitus (DM) (2-4). Renal
steatosis may cause the development and/or progression
of chronic kidney disease (CRD) (4, 5). Renal fat
accumulation is pararenal, perirenal, renal sinus, and
parenchymal (6). Renal fat accumulation is thought to
lead to hemodynamic changes and increased
intraglomerular pressure in the renal arteries by
mechanical pressure. This leads to the development of
hypertension and/or renal parenchymal damage (7). The
term, “Fatty Kidney Disease”, has been proposed to
express the local and systemic effects of ectopic fat
accumulation in the kidney. Thus, as in non-alcoholic
fatty liver disease (NAFLD), it has been reported that
renal steatosis can be treated as a separate disease and
the necessary studies for the treatment can be conducted
more effectively (8).

The gold standard assessment method of renal steatosis
is a biopsy and quantitative enzymatic measurement of
triglycerides and qualitative "oil red O" staining.
However, these methods are invasive and may lead to an
increased risk of complications (2). Non-invasive
measurement of the lipid amount is also possible with
fatty tissue sensitive magnetic resonance imaging (MRI)
methods (9). Chemical shift imaging (CSI) is a MRI
technique used to detect small areas (voxels) that
contain both water and fat protons. This technique
makes use of the difference in resonance frequencies of
water and fat protons. Images are obtained at the in-
phase (IP) and the out-of-phase (OP) times of the water
and fat protons. In areas containing both water and fat,
there will be a loss of signal in OP images. In areas
containing only fat protons and areas containing only
water protons, there will be no signal difference between
the IP and OP images (10, 11).With the simple addition

and subtraction of the two images, an image containing
only water (Dixon Water) and an image containing only
fat (Dixon Fat) are obtained. With Dixon-based CSI, it
is possible to show microscopic (intracellular) fat
presence and measure the amount of fat. Moreover, CSI
is unaffected by underlying fibrosis (12). A few MRI
studies have shown that normal human kidneys contain
low amounts of lipids (Fat Fraction= 0.4-0.7%) (9,13).
Although it has been reported in the literature that renal
steatosis may lead to the development and/or
progression of CRD, data are lacking on this subject
(4,5,14). This study aimed to quantitatively evaluate
renal parenchymal lipid accumulation and its
relationship with clinical stages using CSI in CRD
subjects. It was also investigated whether diabetes

contributed to renal steatosis in CRD.

MATERIALS AND METHODS
Study Population

In retrospective archive search, it is not obligatory to
obtain patient consent therefore all procedures in the
study were carried out in accordance with the
Declaration of Helsinki. Approval for the study was
obtained from the local ethics committee (Siileyman
Demirel University University Clinical Research Ethics
Committee, date: 27.02.2020, issue number: 2020/66).

This retrospective study was conducted on individuals
registered in our hospital's picture archiving and
communication system (PACS) between 2015-2018. A
total of 272 kidneys of 136 patients older than 18 years
of age, consisting of 46 CRD patients, 31 diabetes who
had not yet developed CRD (microalbuminuria <30
mg/dl), and 59 control individuals were evaluated (15).
According to the information recorded in PACS, CRD
patients were divided into two groups as diabetic
(dCRD) (n=25) and non-diabetic CRD (non-dCRD)
(n=21). CRD was staged from 1 to 5 according to e-GFR
values (16). In addition, to evaluate the effect of chronic
illness duration on parenchymal steatosis, CRD patients

were divided into three groups (<5 years, 5-10 years and
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>10 years) according to the duration of the disease. The
control group consisted of individuals who did not have
diabetes, urinary disease, malignancy or any chronic
disease, but had upper abdominal MRI recorded in
PACS. Cancer patients and pregnant women were not
included in the study.

The power analysis of the study was performed by PASS
13.0.6 software (NCSS, LLC, 2014). The sample size
was determined by Two-way Repeated Measure
ANOVA. The mean and standard deviations of chemical
shift imaging ratio (SRR) and fat fraction (FF)
measurements for two types of methods, determined in
a preliminary study, were used to calculate the effect
size. The effect size values were determined as 1.063 for
SRR, and 2.391 for FF measurements in the F test. The
sample size was determined as 20 for each
groups (dCRD, non-dCRD and Control) for smaller

Table 1: Magnetic resonance examination parameters.

effect size. Therefore, the overall sample size was
determined as 60 for two measurement methods
considering the power as 90% (actual power 91.2%) and
the type-I error 5%.

MR Examination Parameters

MRI examinations were performed using a 1.5-T MRI
system (Magnetom Avanto, Siemens Healthcare,
Erlangen, Germany), with a 16-channel “body coil”,
with the patient in a supine position without the need for
sedation. Axial and coronal plane turbo spin-echo T2-
weighted (T2W) without fat saturation (FS) and a
breath-hold, gradient-echo sequence FS T1 volumetric
interpolated breath-hold examination (VIBE) images
based on the Dixon two-point method were acquired IP
and OP to detect intracellular lipid. The chemical shift

MRI examination parameters are presented in Table 1.

In phase (IP) Out of phase (OP)  Dixon Water (DW) Dixon Fat (DF)
Voxel size (mm) 0.6x0.6x3 0.6x0.6x3 0.6x0.6x3 0.6x0.6x3
FOV (mm) 261 x 380 261 x 380 261 x 380 261 x 380
Matrix size (mm) 288 x 320 288 x 320 288 x 320 288 x 320
TR (ms) 7.08 7.08 7.1 7.1
TE (ms) 2.39 477 2.4 2.4
Flip angle (°) 10 10 10 10
Bandwidth (Hz/Px) 490 490 490 490
Slice thickness (mm) 3 3 3 3
Next 1 1 1 1
Aaquisition time (s) 16 16 16 16
Slice gap (mm) 20 20 20 20

FOV: Field of view TR: Repetition time, TE: echo time

Evaluation of Images

Abdominal MRI images were evaluated on a clinical
workstation (iMac Pro retina, Apple) with an Osirix
DICOM Viewer by a single observer (AS, 3 years of
abdominal MRI experience). The observer evaluated the
images in a single session, unaware of the clinical and

laboratory information. Morphological evaluation of the

area to be measured in terms of an artifact, cyst, mass
foreign body, and vascular structure was performed in
both kidney T2W axial MRI sections. Measurements
were made in the axial plane by two different methods,
from the most suitable single section, which passes
through the renal hilus level and does not contain any

space-occupying lesions. In the first method, the region
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of interest (ROI) was drawn by hand to cover the entire
renal parenchyma. In the second method, three
measurements were taken and averaged, using a 30 mm?
circular ROI from the areas where the corticomedullary
junction was best tracked. The same ROI methods were
used for spleen measurements. Renal parenchyma
measurements were made in IP, OP, Dixon Fat (DF),

Dixon Water (DW) sequences (Figure 1). The spleen-to-

renal ratio (SRR) was modified from the CSI-Ratio
formula used for adrenal adenoma detection. The SRR
and renal FF values from these measurements were

calculated with the following formulas:

__ Renal Slpp/Spleen Slpp _
SRR = Renal SIjp/ Spleen SI;p (17)' FF = DF/DF +

DW (10).

Figure 1: Measurement methods from the renal parenchyma are shown. In the first method, the region of interest (ROI)

was drawn by hand to cover the entire renal parenchyma. In the second method, three measurements were taken and

averaged, using a 30 mm? circular ROl from the areas where the corticomedullary junction was best tracked.
Measurements were made in In Phase (A), Out of Phase (B), Dixon Fat (C), Dixon Water (not shown) sequences. The

same ROI methods were used for spleen measurements (D).
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Statistical Analyses

The statistical analyses of the study were performed
using SPSS vn. 20.0 software (IBM Inc, Chicago, IL,
USA). Descriptive statistics were presented as
meantstandard deviation (SD) values and frequency
(percentage). The Student’s t-test was used in the
comparison of two independent groups, and One Way
ANOVA for multiple groups with Tukey HSD post-hoc
test since the distribution of the variables was normal.
ROC analysis was performed to predict the diagnostic
values. Relationships between the variables were
examined with Pearson correlation analysis. A value of
p<0.05 was considered a statistically significant result in

all analyses with a 5% type-1 error.

Table 2: Comparison of measurements between study groups.

RESULTS
In the study, 272 kidneys of 136 adults were evaluated.

The mean age of CRD, diabetes, and control groups
were 61.12+11.24, 45.44+14.23, and 53.11£12.23
years, respectively. Gender ratios were equal. There was
no effect of gender difference on measurement values.
Disease duration was <5 years in 39% of the CRD
patients, 5-10 years in 23%, and >10 years in 37%.

The renal FF and SRR values of both measurement
methods in the study groups are presented in Table 2.
Fat fraction values were significantly higher in the
whole CRD group compared to diabetes and control
groups (p<0.001). The FF measurement did not show a

significant difference between diabetes and the control

group.

Splenorenal CSI Ratio (SRR)

Fat Fraction (FF)

1% Method 2" Method 1% Method 2" Method
(mean+SD)

All CRD 1.02+0.18 1.02+0.18 0.07+0.02 0.07+0.04
Control 1.11+0.7 1.06+0.08 0.05+0.01 0.05+0.02
p 0.21 0.086 <0.001* <0.001*
Diabetes 1.02+0.07 1.06+0.10 0.05+0.01 0.05+0.02
Non-dCRD 1.03+0.17 1.03+0.16 0.08+0.03 0.08+0.05
p 0.935 0.291 <0.001* 0.004*
Non-dCRD 1.03+0.17 1.03+0.16 0.08+0.03 0.08+0.05
dCRD 1.01+0.20 1.03+0.18 0.07+0.02 0.07+0.03
p 0.692 0.919 0.38 0.227
Diabetes 1.02+0.07 1.06+0.10 0.05+0.01 0.05+0.02
Control 1.11+0.7 1.06+0.07 0.05+0.01 0.05+0.02
p 0.098 0.9 0.232 0.101
Diabetes 1.02+0.07 1.06+0.10 0.05+0.01 0.05+0.02
dCRD 1.01+0.20 1.03+0.18 0.07+0.02 0.07+0.03
p 0.654 0.258 <0.001* 0.012*

*: significant at p<0.05 level according to Independent Sample t-test. mean+SD

All-CRD: All chronic renal disease; Non-dCRD: non-diabetic chronic renal disease; dCRD: diabetic chronic renal

disease; FF: Fat Fraction.
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From the 3rd stage of CRD, parenchymal FF values
in both
measurement methods (p<0.001) (Table 3, Figure 2).

were found to be significantly higher

In respect of the SRR values, there was no statistically
significant difference between the control, CRD, and
diabetes groups. It was observed that there was a
tendency for the SRR measurement values to decrease
in all patient groups, which was more pronounced in
diabetic patients in the first method (p=0.098).

The measurement methods were compared in each
group (Table 4). FF measurements according to both
methods showed a significant difference in all groups.

In the first method, FF measurements were lower in

0,10
008

0.06 } 0 %

0,04

FF£95%Cl

Stage 1 Stage2

Stage 3

controls and diabetes, however, in the non-dCRD group,
the FF value was higher in the first method than in the
second method (p<0.001). With the first measurement
method, SRR values were significantly lower in patient
groups (p<0.001). For SRR in the control group, no
significant difference was observed between the two
measurement methods.

According to the duration of the CRD, there was only a
significant increase in SRR values (p=0.038), and a
tendency to increase was observed in FF values
(p=0.082).

L FF 158 Methed
1 FF 2nd Method

Stage 4 Stage 5

CRD (Chronic Renal Degrees)

Figure 2: Error bar graph of renal parenchyma FF values on CRD stages (FF: Fat fraction, CRD: Chronic renal disease).

Table 3: Comparison of fat fraction (FF) measurements with clinical stages of CRD.

(n=272) 1% Method 2" Method
Stage (mean+SD) (mean+SD)
1(84) 0.051+0.013 abe 0.048+0.022 2b¢
2 (82) 0.059+0.015 def 0.056+0.022 de
3 (65) 0.073+0.028 249 0.069+0.038 2
4 (19) 0.079+0.025 be 0.081+0.041 b4
5 (22) 0.092+0.023 o9 0.089+0.043 °¢
p <0.001* <0.001*

*: significant at 0.05 level according to ANOVA. a, b, ¢, d, e, f, g: same superscript letters denote significant pairwise

comparisons according to Tukey HSD test. CRD: Chronic renal failure
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Table 4: Comparison of measurement methods in groups.

15t Method (mean+SD) 2" Method (mean+SD) p
Control (n=118)
SRI Ratio 1.16 + 0.86 1.06 + 0.07 0.310
FF 0.05+0.01 0.05+0.02 <0.001*
Diabetes (n=62)
SRI Ratio 1.02 + 0.07 1.06 £ 0.10 <0.001*
FF 0.05+0.01 0.05+0.02 <0.001*
CRD (n=92)
SRI Ratio 1.03+0.17 1.03+0.16 <0.001*
FF 0.08 £0.03 0.08 £0.05 <0.001*

*: significant at p<0.05 level according to Paired Sample t-test
CRD: Chronic renal failure. FF: Fat Fraction. SRR: The spleen-to-renal ratio

DISCUSSION

The results obtained from this study showed that there
was statistically significant lipid accumulation in the
renal parenchyma of CRD patients from stage 3
onwards. There was no significant increase in FF values
in diabetes compared to the control group. Moreover,
there was no significant difference between dCRD and
non-dCRD FF values. These findings suggest that
diabetes does not significantly contribute to renal
steatosis in patients with CRD.

Kidney lipotoxicity and its role in the pathogenesis of
kidney disease are not fully understood (4). Different
results have been reported in a limited number of studies
investigating the relationship between obesity and renal
parenchymal fat accumulation (13,18-22). Using a 3T
device, Yokoo et al. found that the FF value (2.38%) was
high in diabetic patients, independent of serum
creatinine, BMI, and HbAlc (9). Renal FF was also
determined as 0.82% in the control group and this was
stated to be quite close to the results reported in the
literature (FF=0.6%). In this study, the absence of a
significant difference in FF values between the diabetic
group and the control group was incompatible with the
high FF rate stated by Yokoo et al. This disagreement
between our study and Yokoo et al. study may be due to

differences in the magnetic field strength of the device

used, measurement techniques, difference of the
detalied parameters such as duration, severity, and age
of onset of diabetes, and the number of patients that
make up the groups. In a recent study, diabetes without
marked renal failure was reported to have increased
extra parenchymal renal lipid accumulation and
increased renal vascular resistance (7). When these
results are evaluated together with those of the current
study, the need for more studies to be able to understand
to what extent lipid accumulation in the parenchymal
and extra parenchymal compartments causes renal
lipotoxicity in diabetes is evident.

In this study, to measure renal intracellular fat
accumulation, the adrenal-spleen CSI ratio used in the
diagnosis of adrenal adenomas was modified as the
spleen-renal CSI ratio (SRR). To the best of our
knowledge, this is the first use of this approach in the
literature. In the renal parenchyma SRR results, there
was no significant difference between the control and
patient groups. However, a statistically significant
increase was found in the SRR value in those with
advanced disease duration (>10 years). In other words,
it may be said that the SRR measurement is inadequate
compared to Dixon sequences (DW and DF) in
determining the amount of renal parenchymal lipid,

which is normally extremely low. However, since the
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duration of diabetes were not evaluated in this study, it
may be misleading to draw such a conclusion for the
SRR. Therefore, controlled studies with large numbers
of subjects according to their clinical stages are needed.
The results of the measurement methods were
compared. In the first method using ROI containing the
entire parenchyma, SRR values were lower and FF
measurements were higher compared to the second
method using focal ROI. While stage 2 could be
distinguished from stage 3 by the first measurement
method, this distinction could not be made according to
FF values in the second method. Since the first
measurement method includes a larger sample area to
represent the entire parenchyma, it can be thought that it
gives results closer to the mean renal parenchyma
values. In addition, although the measurement results
are very close to each other, the statistically significant
difference can be explained by the very low amount of
lipid in the normal parenchyma. That is, even a slight
increase in the amount of renal parenchymal lipid can be
detected due to the high sensitivity of chemical shift
imaging. Therefore, it may be possible to accurately
determine the clinical staging of CRD with MRI. In this
regard, multicenter studies are needed to determine FF
cut-off values according to clinical stages and test intra-
observer and interobserver reliability.

This study had some important limitations: 1)
Histopathological results of the kidney were not
obtained as a reference standard. 2) The single
measurement by the single observer raises doubts about
the reliability of the measurements. 3) Other parameters
that may affect renal steatoses, such as obesity,
hypertension, and metabolic syndrome were not
included in the study, so it was not possible to evaluate
the steatosis status of CRD alone. 4) As it was a
retrospective study, the relationship between the
duration and severity of the disease and renal steatosis
could not be evaluated, and the diabetic patients could
not be categorized according to their clinical status in
detail.

In conclusion, even trace amounts of renal parenchymal
lipid accumulation can be quantitatively measured by
chemical shift MRI. In patients with CRD, there was a
significant increase in parenchymal lipid accumulation
from stage 3 onwards. Further studies can be performed
using chemical shift MRI in large patient groups; to
evaluate the relationship between CRD and renal
steatosis, disease stages, duration, and possible
etiological factor parameters. Thus, we believe that the
concept of renal steatosis will be developed and new

therapeutic approach studies will be pioneered.
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Ozgiin Arastirma

INVESTIGATION OF 18F-FDG PET / CT AND CLINICOPATHOLOGICAL
DATA OF DIFFUSE TYPE GASTRIC CANCERS

Difiiz Tip Gastrik Kanserlerin 18F-FDG PET/CT ve Klinikopatolojik Verilerinin Incelenmesi

Muhammed GOMEC!

, Zekiye HASBEK?

YCumhuriyet Universitesi Tip Fakiiltesi Genel Cerrahi Klinigi, SIVAS, TURKIYE
2Cumhuriyet Universitesi Tip Fakiiltesi Niikleer Tip Klinigi, SIVAS, TURKIYE

ABSTRACT

Objective: One of the subtypes of stomach cancer, which is
one of the leading causes of cancer-related deaths, is diffuse-
type stomach cancer. In our study, it was aimed to
retrospectively investigate the results of F-18-labeled
fluorodeoxyglucose positron emission tomography, which is
an imaging method frequently used in the diagnosis and
follow-up of gastric cancer, in diffuse type gastric cancer
subtypes and to review patient data in the light of the literatiire

Material and Methods: Forty-four patients diagnosed with
diffuse-type gastric cancer in a single center were included in
the study. Clinical, pathological and positron emission
tomography data of the patients were analyzed.

Results: The mean age of the patients was 61.93. Sixteen
(36.4%) of the patients were female, 28 (63.5%) were male.
When the histopathological results of specimens obtained by
endoscopic and surgical methods are examined, diffuse-type
stomach cancer patients; 36 (81.8%) were Signet-Ring Cell, 8
(18.2%) were weak poorly cohesive type gastric cancer. Low
F-18-labeled fluorodeoxyglucose involvement was observed in
8 (18.2%) patients, while high involvement was observed in 36
(81.8%). Nineteen of the patients had metastases. When
SUVmax, SUVmean, metabolic tumor volume and total lesion
glycolysis values were compared, a significant correlation was
found between signet ring cell gastric cancers and weak
cohesive type gastric cancers, and between presence and
absence of metastasis (p <0.05).

Conclusion: Although SUVmax values were lower in our
diffuse type gastric cancer patient series compared to other
gastric cancer patients, it was observed that it was higher in
advanced diffuse type gastric cancers than in early stage
patients. In addition, when the diffuse type gastric cancer
subtypes signet-ring cell and weak poorly cohesive type gastric
cancers were compared in terms of positron emission
tomography results, it was observed that there was no
significant difference, and this is an information that is not
available in the literature.

Keywords: Diffuse type, gastric cancer, poorly cohesive, signet-
ring cell, ¥F-FDG PET/CT

0z

Amag: Kansere bagh 6liimlerin 6nde gelen nedenlerinden biri
olan mide kanserinin alt tiplerinden biri de diffiiz tip mide
kanseridir. Calismamizda mide kanseri tani1 ve takibinde
siklikla kullanilan bir goriintiileme yontemi olan F-18 ile
isaretli florodeoksiglukoz Pozitron emisyon tomografisinin,
diffiiz tip mide kanseri alt tiplerinde sonuglarinin retrospektif
olarak arastirilmasi ve literatiir 1s18inda gozden gecirilmesi
amaglanmusgtir.

Gere¢ ve Yontemler: Calismaya tek merkezde diffiiz tip
mide kanseri tanis1 konulan 44 hasta dahil edildi. Hastalarin
klinik, patolojik ve Pozitron emisyon tomografi verileri analiz
edildi.

Bulgular: Calismaya alinan hastalarin yas ortalamasi 61.93
idi. Hastalarmm 16’s1t (%36.4) kadin, 28’1 (%63.5) erkekti.
Endoskopik ve cerrahi olarak alinan spesimenlerin
histopatolojik sonuglar1 incelendiginde, diffiiz tip mide
kanserli hastalar; 36’s1 (%81.8) tash yiiziik hiicreli mide
kanseri, 8’1 (%18.2) zayif kohezif tip mide kanseriydi.
Hastalarin 8’inde (%18.2) diisiik florodeoksiglukoz tutulumu
goriiliirken, 36 hastada (%81.8) yiiksek tutulumu mevcuttu.
Hastalarm 19’unda metastaz vardi. SUVmax, SUVmean,
metabolik tiimdr hacmi ve toplam lezyon glikoliz degerleri
acisindan karsilastirildiginda, tash yiiziik hiicreli mide
kanserleri ile zayif kohezif tip mide kanserleri arasinda ve
metastaz varligi ile yoklugu arasinda anlamli iliski bulundu
(p<0.05).

Sonug: Diffiiz tip mide kanseri hasta serimizde SUVmax
degerleri diger mide kanserli hastalara gore daha diisiik
olmasma ragmen ileri evre diffiiz tip mide kanserlerinde
erken evre olgulara gore daha yiiksek oldugu gozlendi. Ayrica
diffiiz tip mide kanseri alt tipleri olan tash yiiziik hiicreli mide
kanserleri ile zayif kohezif tipi mide kanserleri SUVmax,
SUVmean, metabolik tiimér hacmi ve toplam lezyon glikoliz
degerleri agisindan  karsilastirlldiginda  anlamhi  fark
saptanmadi ve bu literatiirde bulamadigimiz bir bilgidir.

Anahtar Kelimeler: Diffiiz tip, mide kanseri, tash yiiziik
hiicresi, zayif kohezif, *®F-FDG PET/CT
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INTRODUCTION

Gastric cancer is one of the most common causes of
cancer-related deaths (1). According to Lauren
classification, gastric cancers are divided into intestinal
and diffuse-types. Poorly cohesive (PC) and Signet-
Ring Cell (SRC) are diffuse-type gastric cancers (2).
Gastric cancers have different clinical, epidemiological
and molecular features. SRC gastric cancer, which is a
diffuse-type gastric cancer, is generally considered to
have a worse prognosis (3). The majority of diffuse-type
gastric cancers consist of SRC containing globoid mucin
droplets in the center of the cell and where the nucleus
is pushed aside (4).

Positron emission tomography/computed tomography
(*F-FDG PET/CT) imaging method using fluoro-2-
deoxy-D-glucose is an imaging technique based on
increased glucose uptake in malignant cells. It can be
used in the detection of many tumors, preoperative
staging and follow-up of postoperative tumor
recurrence. In addition, ®F-FDG PET/CT can be used to
predict the  responsiveness of  preoperative
chemotherapy (5, 6). PET/CT has an important role in
the evaluation of lymph node involvement and distant
metastases in gastric cancer (7). The SUVmax Value
calculated by PET/CT, showing the uptake value of the
FDG uptake at the relevant localization, is a numerical
parameter that is calculated semi-quantitatively and
shows the tumor metabolism. However, the SUVmax
value (Maksimum standardized uptake value) may not
accurately reflect the metabolic activity of the tumor.
FDG uptake is high in gastric tumors, especially in the
intestinal type and advanced-stage tumors (8). However,
it is known that FDG affinity may be lower than
intestinal types in SRC gastric tumors (9). Recently,
there are publications reporting that the use of volume-
based parameters such as MTV (metabolic tumor
volume) and TLG (total lesion glycolysis) has higher
specificity and sensitivity than SUVma in terms of
survival (10). However, according to the study of Na et
al., Unlike SUVmax, MTV and TLG were not found as

prognostic factors in gastric cancers (11). In our study,
visual and quantitative data and clinicopathological data
obtained by 8F-FDG PET/CT imaging of patients
diagnosed with diffuse-type gastric cancer in a single
center were examined, and it was aimed to investigate
the relationship of the data with the subtype and stage of
the disease.

MATERIALS AND METHODS

Ethics Committe Aproval: Sivas Cumhuriyet University
Ethics Committee of Clinical Research, date:
14.04.2021, number: 2021-04/19.

Study Group

According to Lauren's classification in 2016-2020, 44
patients who were diagnosed with SRC gastric cancer
and weak PC gastric cancer, which are subtypes of
diffuse-type gastric cancer, and who were followed-up
and treated in our University Hospital with screening
BFE-FDG PET/CT images were included in the study.
Retrospective data were obtained with the approval of
the local ethics committee and institutional permission
for the study. In addition to data such as age, gender,
presence of metastases, localization of metastases, PET
images and histopathological data were obtained. 8F-
FDG PET/CT images of 44 patients included in the
study were re-evaluated and clinicopathological data
were analyzed.

BE-FDG PET/CT Imaging Procedure, Acquisitions and
Analysis

PET/CT imaging was performed with a combined
PET/CT scanner (Discovery 600 PET/CT GE Medical
Systems, USA). Each patient fasted for at least 6 h
before imaging. After ensuring that blood glucose was
<180 mg/dL, approximately 0.14 mCi/kg F-FDG was
administered intravenously 1 h before image
acquisition. Attenuation correction of PET images was
performed with the CT data. The CT scan was
performed firstly and right after the CT acquisition. A
standard PET imaging protocol was taken from the

cranium to the mid-thigh with an acquisition time of 3
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min/bed in 3-dimensional mode. All PET studies were
acquired in 3-D mode. CT images were acquired with 70
mA, 120 kV, axial slice thickness of 2.5 mm. CT and
PET images were matched and fused into transaxial,
coronal, and sagittal images. The data were transferred
via the Digital Imaging and Communications in
Medicine (DICOM) protocol to a processing
Workstation (AW Volume Share5 GE Medical Systems
S.C.S, France). Then the visual and semi-quantitative
analyses were performed respectively. For PET images,
an adaptive threshold setting of 42 % of the maximum
lesional metabolic activity was used and the ROl was
placed within the tumor while avoiding the peripheral
area.

SUVmax, SUVmean and MTV were calculated from
attenuation-corrected 8F-FDG PET images for tumor
mass. The SUVmax Was computed by standard methods
from the activity in the most intense voxel in the three-
dimensional tumor region from the transaxial whole-
body images. The standardized uptake value (SUV) was
calculated by the following formula:[Activity of ROI
(mCi/ml) x Bodyweight (gram)] + Injected dose (mCi).
SUVmean Was determined from the average voxel counts
within the tumor region. TLG was then calculated as:
“TLG=SUVmean X MTV”.

If there was no increased FDG uptake in PET images
compared to other normal non-tumor areas of the
stomach in the primary tumor localization, the SUV max
value was accepted as 1.

Statistical Analysis

The obtained data were evaluated with the SPSS 23.0
program (Statistical Package for the Social Sciences,
SPSS Inc., Chicago). The normality of the data was
examined by the Kolmogorov-Smirnov test. If the data
provided the parametric conditions, they were analyzed
with the independent sample t-test for two independent
groups and the F test (ANOVA) for more than two
groups. While using ANOVA for comparisons with
more than two groups, Tukey tests were used for those

who provided the homogeneity assumption and

Tamhane's T2 tests were used for those who did not
provide the assumption of homogeneity to determine
which group was different from the others. If any or all
of the assumptions were not met, the Mann-Whitney U
test was used for two independent groups and the
Kruskal Wallis test was used for more than two
independent groups. A Chi-square test was used to
evaluate the data obtained by counting. The level of

error was taken as 0.05.

RESULTS

Age, gender, histopathological subtype, tumor
localization, presence of diabetes and body mass index
data of 44 patients diagnosed with diffuse-type gastric
cancer were analyzed. The average age of the patients
was 61.93. Sixteen (36.4%) of the patients were female,
28 (63.6%) were male. While 23 (52.3%) of the patients
were under 65 years old, 21 (47.7%) were over 65 years
old. When 44 patients diagnosed with diffuse-type
gastric cancer were examined histopathologically; 36
(81.8%) had SRC gastric cancer, and 8 (18.2%) had
weak PC gastric cancer. In 10 of the patients (22.7%),
the tumor was associated with the cardia region of the
stomach. Seven (15.9%) of the patients were isolated
cardia tumors, while 3 (6.8%) were cardia + corpus
tumors. While 8.3% (3 patients) of SRC gastric cancers
had diabetes, 37.5% (3 patients) of weak PC gastric
cancers had diabetes, and the difference between them
was significant (p=0,03). When evaluated according to
the body mass index, 3 of our patients (6.8%) were thin,
15 (34.1%) were normal weight, 14 (31.8%) were
overweight and 12 (27.3%) were obese (Table 1).

While low FDG uptake was observed in the primary
tumor localization in 8 of the patients (18.2%), high
FDG uptake was detected in 36 patients (81.8%). While
low FDG uptake was observed in 1 (12.5%) of the 8
patients with the weak PC type at the primary tumor
location, 7 (87.5%) had high FDG uptake. While low
FDG uptake was observed in the primary tumor

localization in 7 (19.4%) of the gastric cancer patients

KUTFD | 104



Gome¢ M and Hasbek Z.
Diffuse Type Gastric Cancer Patients’ Data

KU Tip Fak Derg 2022;24(1):102-109
Doi:10.24938/kutfd.1014164

with SRC, high FDG uptake was detected in 29 patients
(80.6%) (Table 2).

Table 1: Data of patients diagnosed with diffuse type

gastric cancer.

Patients %

<65 23 52.3
Age

>65 21 47.7

Female 16 36.4
Gender

Male 28 63.6

SCR 36 81.8
Subtype

PC 8 18.2

Cardia 10 22.7
Localization

Noncardia 34 77.3

SRC: Signet-Ring Cell, PC: Poorly Cohesive

When evaluated in terms of metastasis, 19 (43.2%) of
the patients had metastasis and 90.9% of metastases
were associated with abdominal lymphadenopathies
(Table 3).

There was a significant relationship between the SUVmax
value of the tumor localization in the stomach and
metastasis. The probability of metastasis was higher in
patients with a high median SUVmax value (p=0.047).
Median SUVmax value was 4.95 in metastatic patients,
while median SUVnax value was found to be 3.05 in
patients without metastasis. While the median SUV mean
value was 2.95 in metastatic patients, it was 2.75 in
patients without metastasis. When evaluated in terms of

Median SUVmean, there was no significant relationship

Table 2: FDG uptake level

between presence/absence of metastasis. (p=0.574).
While the median MTV value was 32.23 in metastatic
patients, it was 36.12 in patients without metastasis.
When evaluated in terms of median MTV, there was no
significant relationship between presence/absence of
metastasis (p= 0.693). While the median TLG value was
121.49 in metastatic patients, it was found to be 140.41
in patients without metastasis. When evaluated in terms
of median TLG, there was no significant relationship
between presence/absence of metastasis (p = 0.901)
(Table 4).

There was no statistically significant difference in
Median SUVmax values measured in malignant tumor
localization between gastric cancer with SRC and weak
PC type gastric cancer (p=0.357). Median SUV max value
was 4.2 in gastric cancers with SRC, while it was 4.8 in
weak PC gastric cancers. While the median SUVmean
value was 2.75 in patients with SRC gastric cancer, it
was found as 3.25 in patients with weak PC gastric
cancer. There was no difference between the groups in
terms of median SUVmean values (p= 0.604). While the
median MTV value was 32.24 in patients with SRC
gastric cancer, it was found as 36.13 in patients with
weak PC gastric cancer. There was no difference
between the groups in terms of median MTV values (p=
0.678). While the median TLG value was 140.4 in
patients with SRC gastric cancer, it was found as 131.97
in patients with weak PC gastric cancer. There was no
difference between the groups in terms of median TLG
values (p= 0.678) (Tablo 5).

Diffuse-Type Gastric Cancer SRC PC
FDG uptake
Patients Percent Patients Percent Patients Percent
High 36 81.8 80.6 7 87.5
Low 8 18.2 19.4 1 12.5
Total 44 100.0 100 8 100

FDG: Florodeoksiglukoz, SRC: Signet-Ring Cell, PC: Poorly Cohesive
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Table 3: Metastasis locations

Number of patients %
Abdominal LAP 11 57.9
Peritoneum 2 10.5
Abdominal LAP + Bone 1 53
Abdominal LAP + Peritoneum + Acid 1 53
Abdominal LAP + Supraclavicular LAP 2 10.5
Abdominal LAP + Lung + Bone 1 5.3
Abdominal LAP + Acid 1 53
Total 19 100

LAP: Lymphadenopathy

Table 4: Change in SUVmax, SUVmean, MTV and TLG data with presence or absence of metastasis

Metastasis Patients Median SUVmax Median SUVmean Median MTV Median TLG
Yes 25 4.95 2.95 32.23 121.49
No 19 3.05 2.75 36.12 140.41
Total 44 4.35 2.80 34.86 131.97
P p=0.047* p=0.574 p=0.693 p=0.901

SUVmax: Maximum standardized uptake value, SUVmean: Mean standardized uptake value, MTV: Metabolic tumor
voliime, TLG: Total lesion glycolysis. *: p<0.05

Table 5: Change in SUVmax, SUVmean, MTV and TLG results according to diffuse type gastric cancers types

Types Patients Median SUVmax Median SUVmean Median MTV Median TLG
SRC 36 4.2 2.75 32.24 1215

PC 8 4.8 3.25 36.13 140.4
Total 44 4.35 2.80 34.86 131.97

P p=0.357 p= 0.604 p=0.678 p=0.678

SRC: Signet-Ring Cell, PC: Poorly cohesive, SUVma: Maximum standardized uptake value, SUVmean: Mean
standardized uptake value, MTV: Metabolic tumor voliime, TLG: Total lesion glycolysis.

DISCUSSION

SRC carcinoma of the stomach is a histological type

based on  microscopic  features, and its
clinicopathological features and prognosis are still
controversial. Although the incidence of gastric cancer
has decreased in recent years, the incidence of SRC
cancer subtypes, which constitute 11-37% of all gastric

cancers, are relatively increasing (12). The World

Health Organization defines SRC carcinoma as a PC
carcinoma that consists of tumor cells containing
prominent cytoplasmic mucin and an eccentrically
located crescent-shaped core (13). Surgery is the
preferred treatment method, especially in middle and
advanced-stage gastric cancer. Early diagnosis, accurate
clinical staging and appropriate surgical intervention are

known to contribute significantly to prognosis (14). 8F-
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FDG PET/CT is a frequently used imaging method that
provides both anatomical and functional information in
gastric cancer patients in preoperative staging and
postoperative follow-up. Studies have been conducted to
correlate SUVmax, SUVmean, MTV and TLG values
obtained from ®F-FDG PET/CT scans with tumor
differentiation, liver metastasis, distant metastases and
biochemical tumor markers (15, 16).

It has been reported that high FDG uptake may be
associated with higher tumor aggressiveness and worse
prognosis (15). It has been reported in the literature that
the FDG uptake of diffuse-type stomach cancers is
lower than other gastric tumors (9, 17-19). In our study,
significant FDG uptake was not observed in the tumor
localization in ®F-FDG PET/CT in 19.4% of the
patients, while high FDG uptake was detected in 80.6%
of the patients. Alakus et al. reported the mean SUVmax
in intestinal-type gastric cancer as 7.85 (range, 2.3-
14.4), the average SUVnmax in diffuse-type gastric cancer
as 3.1 (range, 1.0-11.5) (19). In addition, some studies
have shown that SUVmax value in gastric cancer can be
associated with prognosis by showing a positive
correlation with metastasis (18). In our study, results
consistent with the literature were obtained, and a
significant relationship was found between the increase
in SUVmax value and the presence of metastasis,
especially for diffuse-type gastric cancer. While SUV nax
value was 3.05 in non-metastatic diffuse gastric cancers,
SUVmax value was found as 4.95 in patients with
metastatic disease. In our study, although the SUV max
value of diffuse-type gastric cancer is lower than the
intestinal type, it has been shown that the metastatic
diffuse-type increases SUVmax relatively. Although it
has been shown in a study that high MTV level is
associated with poor prognosis (15) in our study, no
significant difference was observed between metastatic
patients and non-metastatic patients in terms of MTV
levels. In addition, when SUVmen Was examined in
terms of TLG, no significant relationship was observed

between the presence of metastases.

Our study observed that SRC gastric cancer, which is a
subtype of diffuse-type gastric cancer according to
Lauren classification (2) and weak PC gastric cancer,
did not have a significant difference in terms of SUVma,
SUVmean, MTV and TLG values. These results are
information that we do not encounter in the literature.
The literature has reported that gastric cancer is
associated with obesity (especially in diffuse-type
gastric cancer) and diabetes mellitus (20, 21). When
examined in terms of the place of diabetes in etiology in
our case series; We have seen that diabetes is detected at
a higher rate especially in weak PC type gastric cancer.
In addition, the majority of our patients (59.1%) were
overweight or obese. However, there is a need for larger
patient series in this regard.

The biggest limitation of our study was that it was
retrospective and other clinical and radiological findings
could not be evaluated.

In conclusion, although studies have reported that FDG
uptake may be low in diffuse-type gastric cancer, in our
study, the rate of diffuse-type gastric cancer with low
FDG up was low. In addition, it was found that SUV max
value was higher in patients with metastasis. When
SUVmax, SUVmean, MTV and TLG values were
compared, there was no significant difference between
SRC and PC, which are diffuse-type gastric cancer
subtypes, and this was an information we could not find

in the literature.
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Ozgiin Arastirma

THE EFFECTS OF EXENATIDE TREATMENT ON METABOLIC
PARAMETERS, GHRELIN, GDF-15 AND FGF-21 IN OBESE TYPE 2
DIABETIC PATIENTS

Obez Tip 2 Diyabetik Hastalarda Eksenatid Tedavisinin Metabolik Parametreler, Ghrelin,
GDF-15 ve FGF-21 Uzerine Etkileri

Miige OZSAN YILMAZ!

, Oguzhan OZCAN?

YHatay Mustafa Kemal University, Faculty of Medicine, Department of Endocrinology and Metabolism, HATAY, TURKIYE
2Hatay Mustafa Kemal University, Faculty of Medicine, Department of Medical Biochemistry, HATAY, TURKIYE

ABSTRACT

Objective: Exenatide and similar drugs which have Glucagon
Like Peptide-1(GLP-1) like effects have been used frequently
in the treatment of diabetes and obesity in recent years. In this
study we aimed to investigate the effects of exenatide on
ghrelin, FGF-21 and GDF-15 which are known to be associated
with appetite and metabolic disorders.

Material and Methods: Thirty patients with Type 2 Diabetes
Mellitus with a Body Mass Index of 35 kg/m? and above who
are still ongoing treatment for diabetes but not on target
(HbAlc>7%) and exenatide treatment was started were
included in the study. Venous blood samples were collected for
the measurements of complete blood count, biochemical
parameters, HbAlc, ghrelin, FGF-21, GDF-15. After 3 months
of treatment initial evaluations and biochemical tests were
repeated.

Results: Mean age of the patients was 50.43+10.35 years.
Twenty-one (70%) were female and 9 (30%) were male. Mean
Hb Alc of the patients was 9.68+2.02%. After 3 months of
exenatide treatment a significant decrease in body weight and
body mass index was observed (p<0.001). There was also
significant decrease in Ghrelin and GDF-15 levels (p<0.001).

Conclusion: Our study is the first study in which these three
markers were evaluated together in obese type 2 diabetics. It is
thought to be that Ghrelin, FGF-21 and GDF-15 are play role
in obesity and type 2 diabetes mellitus pathogenesis together in
different ways.

Keywords: Obesity, exenatide, ghrelin, Fibroblast Growth
Factor 21, Growth Differentiation Factor 15

0z

Amag: Glukagon Benzeri Peptid-1(GLP-1) benzeri etkileri
olan eksenatid ve benzeri ilaglar son yillarda diyabet ve
obezite tedavisinde siklikla kullanilmaktadir. Bu ¢alismada
eksenatidin istah ve metabolik bozukluklarla iligkili oldugu
bilinen hormonal 6zellikli peptidler olan ghrelin, FGF-21 ve
GDF-15 iizerine etkilerini aragtirmayi amagladik.

Gereg ve Yontemler: Tip 2 Diabetes Mellitus'lu, Viicut Kitle
Indeksi 35 kg/m? ve iizerinde olan, diyabet tedavisi devam
eden ancak hedefte olmayan (Hb Alc>%7) ve eksenatid
tedavisi baslanan 30 hasta ¢alismaya dahil edildi. Tam kan
sayimi, biyokimyasal parametreler, HbAlc, ghrelin, FGF-21,
GDF-15 olgtimleri igin vendz kan ornekleri alindi. 3 aylik
tedaviden sonra ilk degerlendirmeler ve biyokimyasal testler
tekrarlandi.

Bulgular: Hastalarin yas ortalamasi 50.43+£10.35 yil olup;
21’1 (%70) kadin, 9’u (%30) erkekti. Hastalarin ortalama Hb
Alc’si %9.68+2.02 idi. Eksenatid tedavisinden sonra viicut
agirhginda ve viicut kitle indeksinde onemli bir azalma
gozlendi (p<0.001). Ghrelin ve GDF-15 diizeylerinde de
anlamli diistis vard1 (p<0.001).

Sonug: Caligmamiz, obez tip 2 diyabetlilerde bu {i¢ belirtecin
birlikte degerlendirildigi ilk ¢alismadir. Ghrelin, FGF-21 ve
GDF-15'in obezite ve tip 2 diabetes mellitus patogenezinde
birlikte farkli sekillerde rol oynadigi diisiiniilmektedir.

Anahtar Kelimeler: Obezite, eksenatid, ghrelin, Fibroblast
Biiyiime Faktéorii 21, Biiyiime Farklilagma Faktorii 15
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INTRODUCTION

Obesity is an important health problem which is
increasing in our country and quite common in
especially type 2 diabetics. There are many common
mechanisms in the pathophysiology of diabetes and
obesity and their association is almost inevitable.
Gastrointestinal system is a part of the endocrine system
and secretes many regulatory peptides. One of them,
Glucagon-like  peptide-1  (GLP-1) is both a
gastrointestinal hormone and neuropeptide. GLP-1 is
primarily  glucose-dependent insulin  stimulating
hormone and also suppresses food intake via central
nervous system (1,2). Exenatide and similar drugs which
have GLP-like effects have been used frequently in the
treatment of diabetes in recent years. Exenatide requires
two injections a day and is more effective in lowering
postprandial glycemia and provides an average weight
loss of 2-4 kilograms unlike other anti-hyperglycemic
drugs and insulin (3). It has been shown that exenatide
lowers ghrelin and FGF21 levels in a small number of
studies conducted in type 2 diabetic patients but there is
no study in the literature regarding the effect of GDF-15
which is considered to be as another metabolic regulator
(4,5).

Ghrelin is a peptide with 28 amino acids and is a growth
hormone-releasing receptor-la (GHS-R1a) isoform
isolated from the stomachs of humans and rats (6).
Ghrelin's stimulating effect on growth hormone (GH)
release increases nutrition and weight gain by regulating
energy balance (7). Ghrelin also plays a role in glucose
metabolism by reducing insulin secretion and sensitivity
(8). It negatively affects diabetes regulation due to its
effects on both insulin and food intake.

The fibroblast growth factor family (FGFs) is a large
gene family involved in cell growth and differentiation,
embryonic development, angiogenesis and wound
healing. Fibroblast growth factor-21 (FGF-21), a
member of this family, is a protein with hormonal effects
that regulates fatty acid and glucose metabolism (9).

FGF-21 levels have been found increased in abdominal

obesity, insulin resistance, type 2 DM, hepatosteatosis,
and hypertriglyceridemia (10).

GDF-15 which is previously known as macrophage
inhibitory cytokine-1 is a member of the transforming
growth factor beta (TGF-B) family (11). Although it can
be found widely in many cells and tissues the main
sources of GDF-15 in diabetic patients are macrophages,
white adipose tissue and liver cells. Biomechanical
stress, ischemia, anoxia, angiotensin Il, macrophage
colony stimulating factor, TGF-f and inflammatory
cytokines (tumor necrosis factor alpha, interleukins (IL-
2, IL-4, IL-6) trigger GDF-15 production (12). In studies
conducted with type 2 diabetics serum GDF-15 levels
have been shown to be positively associated with BMI,
HbAlc, insulin resistance, hip height ratio, body fat,
age, arterial blood pressure, triglyceride, creatinine,
glucose, hs-CRP, diabetic nephropathy, and negatively
associated with insulin and anemia (13,14).

In this study our aim is to investigate the effect of
exenatide treatment in obese type 2 diabetic patients on
metabolic parameters and the levels of FGF-21 and
GDF-15, which are considered as metabolic markers of
ghrelin which has a role on impaired food intake and

weight balance.

MATERIALS AND METHODS

Thirty patients with Type 2 Diabetes Mellitus who
applied to our Endocrinology and Metabolism
Department with a BMI of 35 kg/m? and above, who are
still under ongoing treatment for diabetes but have not
reached the target (HbAlc> 7%) and for whom
exenatide treatment was started included in the study.
Patients with pancreatitis, cardiovascular,
gastrointestinal,  hepatic, renal,  rheumatologic,
oncological, infectious diseases and patients with other
endocrine diseases other than hyperlipidemia and
hypertension, using any GLP mimetic, DPP4 inhibitor,
SGLT2 inhibitor were excluded from the study. Written
informed consent was obtained from the patients who
were included in the study in accordance with the terms
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of the Helsinki declaration on ethical issues. Ethics
Committee Approval was obtained from Hatay Mustafa
Kemal University Tayfur Ata Sokmen Medicine Faculty
Ethics Committe of Clinical Research at 27.10.2016
with decision number 180.

Lifestyle changes including diet and physical exercise
were suggested to the patients in line with American
Diabetes Association (ADA) recommendations (15).
The patients were seen in the outpatient clinic after 12
hours of fasting. Demographic data of the patients such
as age and gender were recorded, and height and body
weight measurements were done. Body mass indexes
were calculated using the formula BMI = Body
weight/Height? (kg/m?). Blood pressure measurements
of the patients were performed. Venous blood samples
were collected to study the measurements of complete
blood count, biochemical parameters, Hb Alc, ghrelin,
FGF-21, GDF-15. Exenatide treatment was started as
2x5 mcg subcutaneously and increased to 2x10 mcg
after the 1st month. Patients were evaluated in terms of
treatment compliance and side effects every month.
After 3 months of treatment initial evaluations and
biochemical tests were repeated.

Biochemical Analysis

Morning fasting blood samples from the patients were
taken into biochemistry tubes and whole blood samples
were taken into tubes containing EDTA as
anticoagulant. Hb Alc tests were analyzed by
chromatography (BIO-RAD, Variant 1l, USA) in the
routine biochemistry laboratory on the same day and the
results were recorded. The blood taken into the
biochemistry tube was centrifuged at 1500 rpm for 10
minutes and the serums were portioned and stored at -80
degrees until the working day. Among routine
parameters, serum glucose, creatinine, potassium, AST,
ALT, alkaline phosphatase, amylase, lipase, total
cholesterol, HDL cholesterol, LDL cholesterol,
triglyceride, TSH levels were measured
spectrophotometrically with an autoanalyzer in the

routine biochemistry laboratory (Siemens Advia 1800,

Germany) on the same day and the results were
recorded. Serum FGF-21, GDF-15 and Ghrelin levels
were studied by ELISA method using commercial Kits
Go-Finland).
Performance data of the kits used are as follows:

Analytical range for Human GDF-15 kit is 70-4480
pg/mL, Intra-Assay precision=6.3%, Inter-Assay

(Thermo Scientific Multiscan

precision=6.9%.

Analytical range for Human FGF-21 kit is 60-960
pg/mL, Intra-Assay precision<10%, Inter-Assay
precision>12%

Analytical range for Human Ghrelin kit is 80-3000
pag/mL, Intra-Assay precision=10%, Inter-Assay
precision=12%.

Statistical Analyses

The data were analyzed using SPSS for Windows,
version 21.0. Data were shown as mean + standard
deviation (+SD). In numerical data without normal
distribution, median was used. P value of less than 0.05
was considered statistically significant. Individual
variables were compared by paired t test for normally
distributed variables and Wilcoxon signed rank test for
non-normal variables. Pearson correlation analysis was
used to investigate the association between serum

ghrelin and the other laboratory parameters.

RESULTS

Thirty type 2 diabetic patients were included in the
study. Mean age of the patients was 50.43+10.35 years.
Twenty-one (70%) were female and 9(30%) were male.
Mean duration of diabetes of the patients was 7.65+1.21
years. While no diabetes complication was observed in
50% (n=15) of the patients, 40% (n=12) had at least one
complication and 10% (n=3) had multiple
complications. Sixteen patients (53.3%) were using
metformin alone or in combination with another oral
antidiabetic, while 14 patients (46.6%) were using
metformin and insulin. The average A1C of the patients
was 9.68+2.02% and exenatide treatment was added to

their current treatment. Clinical and biochemical data of
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the patients at baseline and third month are shown in

Table 1.

In the third month of exenatide treatment a significant
decrease in body weight and associated body mass index

was observed (p<0.001). A significant decrease was

observed in Alc, AST, ALT levels of the patients but no

increase was found in amylase and lipase values (Table

1). While there was a significant decrease in serum
Ghrelin and GDF-15 levels there was no change in FGF-
21 (Table 2, Figure 1).

Table 1. Clinical and laboratory findings of patients at the beginning and 3rd month of the exenatide therapy

Baseline 3rd month p
Body weight (kg) 113.5£15.1 109.6+15.6 <0.001
Body mass index (kg/m?) 42.6+53 413+55 <0.001
Hemoglobin (g/dL) 12.9£1.5 12.9+1.3 0.753
WBC (10%/uL) 8.7+2.5 8.1£1.6 0.974
Platelet (10%/uL) 263.3+64.7 276.9+71.1 0.558
Fasting blood glucose (mg/dL) 180.3 +£76.4 163.8 £ 74.7 0.548
Alc (%) 9.68+ 2.02 7.96+1.92 <0.001
Creatinine (mg/dL) 0.76+0.15 0.754£0.13 0.624
Potassium (mmol/L) 4.43+0.40 4.37+0.42 0.410
AST (U/L) 30.20+15.81 18.83+4.87 <0.001
ALT (U/L) 32.56+18.37 22.40+£9.95 <0.001
Alkaline phosphatase (U/L) 58.44430.91 50.434+28.92 0.202
Amylase (U/L) 35.62+12.91 25.52+16.40 0.982
Lipase (U/L) 26.23+£14.69 26.52+16.40 0.542
Total cholesterol (mg/dL) 208.74+53.32 193.80+54.94 0.139
HDL cholesterol (mg/dL) 36.06+7.66 39.56+9.73 0.007
LDL cholesterol (mg/dL) 121.60+44.79 113.61+45.50 0.600
Triglyceride (mg/dL) 242.98+131.61 194.38+98.10 0.010
TSH (uIU/mL) 1.45+0.55 1,58+0.83 0.943

Table 2. Serum Ghrelin, GDF-15, FGF -21 levels of patients at the beginning and 3rd month of the exenatide therapy

Baseline 3rd month p
Mean Median Min Max Mean Median Min Max
Ghrelin 759.24 544.80 80.00 2896.00 431.88 329.45 80.00 2619.70 0.01
GDF-15 273.39 230.75 70.30 648.70 164.74 140.30 58.30 499.30 0.01
FGF-21 229.33 130.80 60.00 960.00 242.34 147.60 70.30 1212.00 0.83
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Figure 1: Changes in Ghrelin, GDF-15 and FGF-21 levels after exenatide treatment

DISCUSSION

It is well known that the effects of intestinal peptides on
food intake, nutritional status, and growth are related to
glucose metabolism and insulin resistance. Drugs that
are effective on intestinal peptides especially GLP-1
have been preferred in the treatment of diabetes in recent
years due to their early and long-term positive effects.
Weight loss effects, cardiovascular positive effects with
some members of these group and not causing
hypoglycemia have increased the use of these drugs.

In patients with T2DM, exenatide slowed gastric
emptying; reduced fasting hyperglycemia and
hyperglucagonemia; stimulated glucose-dependent
insulin secretion; attenuated postprandial excursions of
glucose, insulin, and glucagon; inhibited food intake and
reduced body weight (16). Studies were reported on
which molecular mechanisms play a role for these
positive effects and it seems the studies will continue to
be done. The subject of our study essentially arose from
here. Thus, we investigated how ghrelin and GDF-15
and FGF-21 levels, whose metabolic effects have been

studied in various subjects and type 2 diabetics, change

with exenatide treatment and whether they play a role in
the effects of exenatide.

When a peptide hormone ghrelin binds to its receptor,
hunger is stimulated and growth hormone secretion
increases. Ghrelin thus appears as the main determinant
in energy balance (6). Although ghrelin is mostly
expressed in the stomach, there are ghrelin-producing
cells in pancreatic islets. Insulin and glucagon release is
also regulated through these cells. Ghrelin antagonism is
seen as a new approach in the treatment of type 2
diabetes by increasing insulin secretion and peripheral
insulin effect (17). There are several animal studies
examining the effects of exenatide on ghrelin. In one of
the limited studies examining the effect of exenatide use
on ghrelin in type 2 diabetics, a decrease was found in
ghrelin levels measured after 3 months of exenatide
therapy similar to our study (4). Other studies generally
reported the acute effects on ghrelin.

The decreased levels of ghrelin in our patients after
treatment and the changes in Alc, body weight and BMI
prove that exenatide is also effective over ghrelin.
Ghrelin levels are negatively correlated with BMI and

insulin resistance. Glucose and insulin play an important
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role in the suppression of postprandial ghrelin. Ghrelin
secretion is impaired in obesity and insulin resistance
interestingly. There is decreased mean fasting ghrelin
level in obese patients and blindness in postprandial
suppression (18). Ghrelin is also closely related to lipid
metabolism (19). In our patients a significant increase in
HDL levels and a significant decrease in triglycerides
were observed. This finding can be explained by the
better blood glucose regulation of the patients and it may
be thought that the decrease in ghrelin that occurs with
exenatide treatment may have contributed to this
positive effect.

FGF-21, a member of the fibroblast growth factor family
and secreted by the liver, has glucose-lowering effects
in type 2 diabetic patients independent of insulin. It
achieves this effect by increasing the use of glucose by
peripheral tissues and by suppressing gluconeogenesis
in the liver and by improving insulin resistance (20,21).
In some human and animal studies conducted in type 2
diabetes, it has been shown that plasma FGF21 levels
increase but its biological activity decreases (22,23).
Additionally, it has also been shown that FGF-21 levels
increase in metabolic disorders such as abdominal
obesity, insulin resistance, type 2 DM, hepatosteatosis,
and hypertriglyceridemia (10).

In a study similar to our study, newly diagnosed type 2
diabetics were given exenatide for 12 weeks and FGF21
and insulin levels were examined. First of all, FGF21
levels in these patients were found to be higher than
healthy controls. FGF21 decreased after exenatide
treatment, and this was found to be correlated with
fasting insulin and FGF21 levels (5). In our study
although 3-month exenatide treatment had positive
effects on weight control, Alc, HDL and triglyceride we
did not find a significant change in the FGF21 levels of
the patients. However, compared to this study, the BMI
of the patients in our study were quite high (31.4+4.8 vs
41.3+5.5). While it has been shown in previous studies
that FGF21 has a positive correlation with the degree of

obesity, another study has shown that FGF21 provides

weight loss by activating brown fat cells in white
adipose tissue (24,25). Obesity is a condition in which
FGF21 resistance is observed (26). The morbid obesity
of our patients may be a reason for the lack of change in
FGF21, which is associated with the degree of obesity.
GDF-15, a member of the transforming growth factor
beta (TGF-B) family and can be found in many tissues,
is a stress-induced cytokine (11). It has been shown in
various studies that its level increases in obese patients
and is also important in determining risk in
cardiovascular diseases (27,28). GDF-15 levels in type 2
diabetics have been shown to correlate with fasting
glucose levels, Alc, insulin resistance, BMI, fat ratio,
hip height ratio, triglyceride levels, CRP, creatinine,
arterial blood pressure, and diabetic nephropathy
(12,13) Before treatment in our patients, high levels of
GDF-15 decreased with the decrease of BMI and
favorable metabolic changes such as Alc reduction.
According to our current knowledge, there is no study in
the literature examining the effect of exenatide treatment
on GDF-15. This decrease may be due to the direct
effect of exenatide as well as weight reduction and Alc
improvement with treatment.

Studies have shown that GDF-15 can be used as an
inflammation marker like CRP in various diseases. As
in our study, the decrease in GDF-15 that occurs with
exenatide may cause suppression of inflammatory
processes in diabetic patients and thus decrease of
various comorbidities that may occur. In the XENDOS
study this effect came to the fore when it was revealed
that the occurrence of insulin resistance and diabetes in
the following years in obese individuals is associated
with GDF-15 (13). Also, GDF-15 has been shown to be
important in determining the diabetes risk especially in
the population under 60 years of age in Malmé Diet and
Cancer-Cardiovascular Cohort study (29). In addition, it
has been shown that increased GDF-15 levels are
associated with an increased incidence of malignancy in

type 2 diabetic patients (30).
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In conclusion, this is the first study in which these three
markers that have been shown to play role both in the
pathogenesis and complications of type 2 diabetes and
obesity were evaluated together. The significant
decrease we achieved with ghrelin and GDF-15 with
exenatide treatment was together with the positive
results of the treatment. We did not detect a change in
FGF-21 but this suggests that our patients may have a

possible FGF-21 resistance.
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Ozgiin Arastirma

EVALUATION OF CONTRACEPTIVE METHOD USAGE CHANGES AND
SATISFACTION OF WOMEN DURING THE COVID-19 PANDEMIC

Covid-19 Pandemisi Sirasinda Kadinlarin Kontraseptif Yontem Kullanim Degisimlerinin ve
Memnuniyetlerinin Degerlendirilmesi

ilIkin Seda CAN!

IDepartment of Obstetrics and Gynecology, Sivas Cumhuriyet University, Faculty of Medicine, SIVAS, TURKIYE

ABSTRACT

Objective: In addition to being a global epidemic,
Coronavirus disease creates some disruptions in the health
system, especially in family planning services. Our study
aimed to assess the contraceptive method preferences of
female patients who applied to our university hospital, their
satisfaction levels, and whether their method usage had
changed due to the pandemic.

Material and Methods: We included 286 female patients
aged 18-49 who were admitted to our obstetrics and
gynecology outpatient clinic between January 2021 and April
2021 in our study. We conducted a descriptive cross-sectional
study to identify women's contraceptive method preferences,
complaints about the method, and usage information before
and during the pandemic.

Results: While 187 (65.4%) of 286 women participating in
our study used modern and traditional family planning
methods, 99 (34.6%) did not use any method. We found a
statistically significant decrease in the use of oral
contraceptives during the pandemic (p=0.041). While the
number of women who did not use any method before the
pandemic was 83 (29%), 99 (34.6%) women did not use any
method during the pandemic.

Conclusion: Family planning service is one of the foremost
sexual and reproductive health services. The factors such as
social distance, isolation at home, and increased stress during
the pandemic have increased the need for sexual and
reproductive  health  services. Moreover, movement
restrictions and clinical closures make sexual and
reproductive health services, including birth control, less
accessible. All of these conditions will raise the number of
erroneous, unplanned, and undesired pregnancies. In our
study, the most preferred method of contraception was found
to be condoms (27.3%), while the least used method was
injectable contraceptive (1.4%). Clinicians should counsel
women on contraception options in the event that further
social distancing measures are implemented.

Keywords: Contraception, choice of contraceptive methods,
COVID-19, reproductive health

07/

Amac: Coronaviriis hastaligi, kiiresel bir salgin olmasinin yani
sira, Ozellikle aile planlamasi hizmetlerinde ve saglik
sisteminde baz1 aksakliklar yaratmaktadir. Calismamiz,
iniversite hastanemize bagvuran kadin hastalarin kontraseptif
yontem tercihlerini, memnuniyet diizeylerini ve pandemi
nedeniyle yontem kullanimlarinin degisip degismedigini
degerlendirmeyi amaglamigtir.

Gere¢ ve Yontemler: Calismamiza Ocak 2021-Nisan 2021
tarihleri arasinda kadm hastaliklar1 ve dogum poliklinigimize
bagvuran 18-49 yas arasi 286 kadin hasta dahil edildi. Pandemi
siireci ve Oncesinde kadmlarm gebelik Onleyici yontem
tercihlerini, yonteme iligkin sikayetlerini ve kullanim bilgilerini
belirlemek amaciyla tamimlayici  kesitsel bir ¢alisma
gerceklestirdik.

Bulgular: Caligmamiza katilan 286 kadinin 187’si (%65.4)
modern ve geleneksel aile planlamasi yontemlerini kullanirken,
99’u (%34.6) herhangi bir yontem kullanmamaktaydi. Pandemi
doneminde oral kontraseptif kullaniminda istatistiksel olarak
anlamli bir diisiis bulduk (p=0.041). Pandemi O&ncesinde
herhangi bir yontem kullanmayanlarin sayist 83 (%29) iken,
pandemi siirecinde 99 (%34.6) kisi herhangi bir yontem
kullanmamaktaydi.

Sonug: Aile planlamasi hizmeti, cinsel saglik ve iireme sagligt
hizmetlerinin basinda gelmektedir. Pandemi siirecinde sosyal
mesafe, evde izolasyon, artan stres gibi faktorler cinsel saglik
ve lireme saglig1 hizmetlerine olan ihtiyaci artirmistir. Ayrica,
hareket kisitlamalar1 ve klinik kapanislar, dogum kontrolii de
dahil olmak {izere cinsel saglik ve lireme saglig1 hizmetlerini
daha az erisilebilir kilmaktadir. Tiim bu durumlar hatali, plansiz
ve istenmeyen gebeliklerin sayisini artiracaktir. Calismamizda
en ¢ok tercih edilen dogum kontrol yontemi kondom (%27.3),
en az kullanilan yontem ise enjeksiyon (%1.4) olarak bulundu.
Klinisyenler, daha fazla sosyal mesafe Onlemlerinin
uygulanmasi durumunda kadinlara dogum kontrolii secenekleri
konusunda danigmanlik yapmalidir.

Anahtar Kelimeler: Kontrasepsiyon, kontraseptif yéontem
se¢imi, COVID-19, iireme sagligi
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INTRODUCTION

Coronavirus disease (COVID-19); is a serious infectious
disease caused by severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), declared as a pandemic
on March 11, 2020, by the World Health Organization
(WHO) (1) (2). By April 2021, the virus had infected
around 146 million people globally, with nearly three
million of them dying (3). While the COVID-19
outbreak has caused unprecedented situations in many
ways, experience from previous humanitarian
emergencies suggests that women and children may be
disproportionately affected by the crisis, particularly
when routine health services are disrupted (4).

Although a wide variety of contraceptive methods are
used today, unwanted pregnancies can still occur due to
lack of information and misuse. Family planning is the
way individuals want to have a child when and how they
want, and for this purpose, the prevention of pregnancy
is called contraception. The methods we use to provide
contraception are called contraceptive methods (5).
Most people use contraception to keep the number of
children and the completion of their families in the
appropriate number. When taking contraception for
medical reasons, it is also critical to select the most
appropriate contraceptive with the least side effects (6).
Contraception is a basic right that every woman of
reproductive age has, to appropriately schedule
reproduction and, in some cases, to alleviate menstrual
symptoms. Due to the quarantine imposed by many
governments, sexual activity or occasional sexual
intercourse among non-cohabitants may be prevented,
whereas sexual activity requiring contraception among
cohabitants may increase (7). Cohabitation may have
increased the frequency of sexual activity, unwanted
pregnancies, and the risk of domestic violence (8). This
is reinforced even more by the fact that some drugs used
to treat COVID-19 infections and the disease itself may
increase the rate of spontaneous abortion owing to side
effects and may not be totally safe for the fetus. The

main purpose of the family planning service is to control

the health of the mother and the children born. Frequent
births, especially those with less than two years between
them, put the mother's health in danger, and notably
successive births without a gap may result in maternal
mortality (9).

Contraceptive methods are divided into two groups as
traditional and modern methods. Changes related to the
menstrual cycle (cervical mucus method, basal body
temperature method, calendar method), lactational
amenorrhea, coitus interruptus, and vaginal douching
are included in the traditional methods. On the other
hand, the modern ones are barrier methods, intrauterine
devices and combined oral contraceptives (COCs),
injections, skin preparations and rings, progesterone-
only methods. Irreversible methods (male and female
sterilization) are also included in modern methods (10).
Women can potentially benefit from increased
knowledge and advice on contraception to ensure the
method they choose best suits their individual needs.
The main objective of our study is to investigate the
characteristics of women using modern-traditional
contraceptive methods by questioning the extent to
which women's approaches to contraception have
changed during the period when sexual and reproductive

health (SRH) issues were neglected due to the pandemic.

MATERIALS AND METHODS

The study protocol was accepted by the local ethical
committee (Cumhuriyet University Non-interventional
Clinical Research Ethics Committee, date: 13.01.2021,
issue number: 2021-01/16.). Our study was planned as a
descriptive cross-sectional study to determine the
contraceptive preferences, complaints, and usage
information of women aged between 18-49. Patients
who applied to Cumhuriyet University Faculty of
Medicine, Obstetrics and Gynecology Polyclinic
between January and April 2021, and who were
informed about the study and agreed to participate, were
included in the study. The data were collected by the

researchers by interviewing the women individually and
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face to face in a private room in the outpatient clinic
setting. Women who were not married, did not have
regular sexual intercourse, who were breastfeeding,
were hysterectomized or oophorectomized, and were in
menopause were excluded from the study. The women's
sociodemographic factors, such as age, educational
status, occupation, and place of residence, and the
contraceptive methods they used before and during the
pandemic, were all inquired in the questionnaire.
Participants were also asked about their satisfaction with
contraceptive methods as well as whether they received
screenings such as mammography and pap smear.
According to the January 2021 data of the Turkish
Statistical Institute (TSI), the female population aged
18-49 in our research region is 133.234. 90% of the
population was considered sexually active. Based on
this, the study's power was assessed to be 94.21 % at the
95 % confidence level when 286 women were included
in the study.

Statistical Analysis

SPSS (Statistical Package for Social Sciences) for
Windows 22.0 software (IBM SPSS, USA) was used for
statistical analyses in the evaluation of data obtained in
the study. The Kolmogorov-Smirnov Test was used for
checking normal distribution. Data with a normal
distribution were subjected to parametric tests, while
data that did not conform to the normal distribution were
subjected to nonparametric tests. As statistical methods,
peer-to-peer t-test, analysis of variance in repeated
measurements, significance test of the difference
between two means was applied to the variables with
normal distribution, while Wilcoxon test, Friedman test,
Mann-Whitney U test, and chi-square test were applied
to the variables that did not show normal distribution.
Kappa test was performed to compare contraceptive use
before and during the pandemic. The statistical
significance level was accepted as p<0.05. Frequencies,
mean, standard deviation, median, minimum and
maximum values were used, and the chi-square test was

used to compare qualitative data.

RESULTS

While 187 (65.4%) of 286 women participating in our
study use modern and traditional family planning
methods, 99 (34.6%) do not use any method. The
education level of the majority of the participants
(42.3%) was primary school or below and 63.3% of
those in our study were non-working women. The mean
age of the participants was 35 (min=18, max=49). The
income level of 66.8% of the participants was above the
minimum wage (Table 1). The median number of
children for women was found to be 2 (min=0, max=5).
Of the individuals included in the study, 22 (7.7%) used
tubal ligation, 78 (27.3%) condom, 37 (12.9%)
intrauterine device (IUD), 7 (2.4%) OCs, 4 (1.4%)
injection methods. It was observed that 39 (13.6%) of
the women using traditional methods used the
withdrawal method and this method was found to be the
most frequently used method among the traditional
methods (Table 2). While 7.7% (n=22) of women using
modern methods used irreversible (tube ligation)
method, 92.3% (n=126) of women used reversible
methods (intrauterine device, OCs, condom, injection)
(Table 2). When we questioned the satisfaction levels,
according to the contraceptive method used, we did not
find a statistically significant difference between the two
methods (p=0.235). However, method dissatisfaction
(8.1%) was numerically higher in IUD users.

We discovered a statistically significant decrease in the
use of OCs during the pandemic (p=0.041) when we
examined the changes in contraceptive method use
before and during the pandemic. Although we observed
an increase in the number of tubal ligations during the
pandemic, this was not statistically significant
(p=0.128). While the number of people who did not use
any method before the pandemic was 83 (29%), 99
(34.6%) people did not use any method during the
pandemic. When we questioned the child demand
during the pandemic period, we observed that 58
(20.2%) of 286 patients had a child plan, and 4 of them

were protected by the modern method and 3 with the
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traditional method while 51 (17.8%) people who did not
use any contraceptive method did not have a child
demand as well. In terms of the pregnancy plan and
education level, 106 (87.6%) of those with primary
education or below and 77 (73.3%) of those with a
university or higher education did not plan to have a
child. We found a statistically significant difference

between education level and child plan (p=0.017).

Table 1. Distribution of demographic and clinical

characteristics of the study group.

Presence of Chronic Diseases

No 222 (77.6)
Medical illness 52 (18.2)
Psychiatric illness 8 (2.8)
Medical and Psychiatric illness 4(1.4)
Frequency of sexual intercourse
Less than once a month 47 (16.4)
1-2 times per month 71 (24.8)
1-2 times per week 129 (45.1)
3-4 times per week 32(11.2)
4- 5 times per week 7(2.4)

Source of information on the
method on contraception

Healthcare personnel 159 (55.6)
Relative/neighbor 14 (4.9)
Press/publication 12 (4.2)
I have not received information 101 (35.3)

Desire for pregnancy

Yes 58 (20.3)

No 228 (79.7)
Use of the morning-after pill

Yes 55 (19.2)

No 231 (80.8)
Complaint about the method

Yes 8 (2.8)

No 179 (97.2)

When was the last time you had
a mammogram? (>40 years old)

Never 71 (65)
In the last two years 25 (23)
More than 2 years 13 (12)

When was the last time you had
a pap smear?

Never 139 (48.6)
In the last two years 96 (33.6)
More than 2 years 51 (17.8)

Characteristics n (%)
Age (y) 35 (18-49)
Age of spouse (y) 38 (22-61)
Educational status

Primary school or lower 121 (42.3)

High school 60 (21)

University 105 (36.7)
Education Status of Spouse

Primary school or lower 75 (26.2)

High school 103 (36)

University 108 (37.8)
Smoking status

Smoking 76 (26.6)

Not smoking 210 (73.4)
Employment Status

Unemployed 181 (63.3)

Employed 102 (35.7)

Retired 3(1)
Employment Status of Spouse

Unemployed 36 (12.6)

Employed 223 (78)

Retired 27 (9.4)
Income level

Minimum wage and below 95 (33.2)

Above minimum wage 191 (66.8)
Length of Marriage 12 (1-35)

10 years and below 133 (46.5)

11-19 years 80 (28)

20 years and above 73 (25.5)
Number of Children 2 (0-5)

When we examine the factors affecting the choice of
modern and traditional family planning methods, we
found that this choice was not affected by factors such
as age, spouse's age, spouse's education level, smoking,

spouse's employment status, marriage year, the presence
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of chronic disease (p>0.05). In our study, we found that
there was a statistically significant increase in the use of
modern contraceptive methods as the education level of
women increased (p=0.36) (Table3). In the non-working
women’s group, the use of traditional methods was
higher in families with an income below the minimum
wage and with >2 children, with a statistically
significant difference (p=0.045, p=0.001, p=0.002,
respectively). We found a statistically significant
increase in the use of traditional methods due to the
decrease in the frequency of sexual intercourse
(p=0.001).

Although there was no statistically significant difference
between the methods of contraception information
sources in the study groups using modern and traditional
methods (p=0.203), 92 (62.2%) (numerically the
majority) of the women using modern methods stated
that they received information about the use of the
method from health personnel. Remarkably, the rate of
use of the morning-after pills (emergency contraception)
was significantly higher in the group using modern
methods (p=0.001). No statistical significance was
found in terms of complaints from the method in both
methods (p=0.106).

Table 2. The impact of the pandemic on the change in contraceptive method use

Contraceptive Method Use Before Pandemic During Pandemic p

No Method 83 (29%) 99 (34.6%) 0.236
Oral contraceptives 17 (5.9%) 7 (2.4%) 0.041*
Coitus Interruptus (withdrawal) 38 (13.3%) 39 (13.6%) 0.909
Intrauterine Device 49 (17.1%) 37 (12.9%) 0.196
Male Condom 79 (27.6%) 78 (27.3%) 0.936
Tubal Ligation 13 (4.5%) 22 (7.7%) 0.128
Injectable Contraceptive 7 (2.4%) 4 (1.4%) 0.366

*Values with p<0.05 at 95% confidence interval were considered statistically significant
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Figure 1: Changes in the use of contraceptive methods before and during the pandemic
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Table 3: Factors affecting the use of modern and traditional contraceptive methods

Modern Method Traditional Method p
(OCs, IUD, injectable contraceptive, (withdrawal, calendar method)
male condom, tubal ligation)
n (%) n (%)
148 (79.2) 39 (20.8)
Age (y) 35.2 (20-49) 34.6 (25-47) 0.633
Age of spouse (y) 38.6 (23-61) 38.5 (28-60) 0.915
Educational Status
Primary school or lower 55 (37.2) 24 (61.5)
High school 33(22.3) 5(12.8) 0.036*
University 60 (40.5) 10 (25.6)
Education Status of Spouse
Primary school or lower 36 (24.3) 9(23.1)
High school 53 (35.8) 17 (43.6) 0.977
University 59 (39.9) 13 (33.3)
Smoking status
Smoking 40 (27) 7(17.9) 0.449
Not smoking 108 (73) 32 (82.1) '
Employment Status
Unemployed 89 (60.1) 32 (82.1)
Employed 57 (38.5) 7(17.9) 0,045*
Retired 2(1.4) 0
Employment Status of Spouse
Unemployed 16 (10.8) 5(12.8)
Employed 122 (82.4) 31 (79.5) 0627
Retired 10 (6.8) 3(7.7) '
Income level
Minimum wage and below 32 (21.6) 19 (48.7) 0.001*
Above minimum wage 116 (78.4) 20 (51.3) '
Length of Marriage
10 years and below 72 (48.6) 14 (35.9)
11-19 years 40 (27) 16 (41) 0.343
20 years and above 36 (24.3) 9 (23.1)
Number of Children
0 12 (8.1) 5(12.8)
1 36 (24.3) 3(7.7) 0.002*
2 and above 100 (67.6) 31 (79.5)
Child Demand
Yes 4(2.8) 3(10)
No 144 (97.2) 36 (90)
Presence of Chronic Diseases
No 116 (78.4) 27 (69.3)
Medical illness 26 (17.6) 7(17.9) 0.557
Psychiatric illness 3(2) 3(7.6) '
Medical and Psychiatric illness 3(2 2
Frequency of sexual intercourse
Less than once a month 11 (7.4) 5(12.8)
1-2 times per month 43 (29.1) 13 (33.3)
1-2 times per week 75 (50.7) 17 (43.6) 0.001*
3-4 times per week 16 (10.8) 3(7.7) '
4- 5 times per week 32 1(2.6)
Source of information on the method of contraception
Healthcare personnel 92 (62.2) 15 (38.5)
Relative-neighbor 5(3.4) 3(7.7) 0.203
Press/publication 5(3.4) 3(7.7) '
| have not received information 46 (31.1) 18 (46.2)
Use of the morning-after pill
Yes 41 (27.7) 8(20.5) 0.001*
No 107 (72.3) 31 (79.5) '
Complaint about the method
Yes 6 (4.1) 2(5.1)
No 142 (95.9) 37.(94.9) 0.106

*Values with p<0.05 at 95% confidence interval were considered statistically significant
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DISCUSSION

The usage of contraceptive methods by women of
reproductive age (18-49) before and during the COVID-
19 pandemic was compared in this study, and their
satisfaction with the methods was questioned. In our
study, while the rate of women using the family planning
method was 71% before the pandemic, it was found to
be 65.4% during the pandemic. According to the study
by Sagsoz et al., the most commonly used contraceptive
method was coitus interruptus (38.9%) in Kirikkale
province , the least-used method was tubal ligation
(2.3%) (11). According to the 2018 data of the Turkish
Population Health Surveys (TPHS), the use of
contraceptive methods in our society was found to be
70%, while the use of modern methods was 49%, and
the use of male condoms was 19% (12). This percentage
is close to our study. We reasoned that the drop in the
number of people using contraceptive methods could be
attributed to the pandemic's impact on access to health
facilities. According to TPHS 2018 data, when women's
awareness of the method is examined, 97% of all women
and 99% of currently married women declared that they
are aware of any modern family planning method (12).
When we asked the women in our survey where they
acquired information regarding the approach they
employed, we discovered that 55.6 % got it from health
personnel and 35.3 % did not get any information about
the contraceptive method.

We interpreted the significant decrease in the use of OCs
in the pandemic period as the perception that COVID-
19 causes thromboembolic events in the community.
The rise in tubal ligations during the pandemic indicates
that women prefer more permanent, safe, and non-
hormonal contraception. Interestingly, we did not detect
any change in the percentage of use in couples using the
withdrawal method. This result showed us that long-
term effective contraceptive methods for couples using
traditional methods are not attractive for those who use
traditional methods, even during the pandemic period.

The lowest and highest retention rates were observed in

the OCs (2.4%) and condom (27.3%) groups,
respectively. While the condom group in the OCs had
the most transition, there was a change in the condom
group, largely in the way of quitting the method.

When we examined the current contraception use, we
found that the group with the highest use of the morning
after pill was condom users (35.9%), while this rate
remained at 6.1% in those who did not use the method.
When we questioned the frequency of coitus during the
pandemic period, we found that the frequency of sexual
intercourse was higher in those who used modern
methods. The fact that the pregnancy expectancy during
the pandemic period of the group using modern
contraceptive methods, which is one of the safer
methods compared to traditional methods, was 2.8%,
and the group using traditional methods was 10%, which
can explain the difference between these two groups.
When we asked sexually active women about their pap-
smear test status, we discovered that 48.6% of the
women had never had one. We thought that this rate was
a serious figure for our cervical cancer screening
program. Similarly, when we questioned the
mammography status of women over the age of 40, we
thought that 65% had never had a mammogram and this
rate was quite low for breast cancer screening. We
concluded that women should be better informed about
cancer screening tests.

Patients were prevented from filling out questionnaires
erroneously and incompletely in the outpatient clinic by
using face-to-face questionnaires. Since we were in the
same space with the patients, we were able to address
the participants' queries, and to ensure that the women
who had difficulty reaching a specialist physician due to
the epidemic were properly informed.

The main weakness of our study was that when the
participants had difficulty in reaching the clinic, we
were unable to catch the participants before they stopped
taking OCs and unable to provide the necessary
information. However, when we examine the increase in

tubal ligation rate during the pandemic, we have
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observed that people who want it benefit from health
services in some way. The fact that those who use
traditional methods exclusively utilize the withdrawal
method among the patients included in the study, as well
as the fact that we did not query the reasons for the shift
in those who made a method change, are other
weaknesses of our study.

In a study conducted in Konya in 2007, the frequency of
women using the family planning method was found to
be 61.4%. The frequency of using modern methods, on
the other hand, was found to be 36.4%. In our study, the
frequency of using modern methods was also found to
be 79.2%. The level of development of the region and
the education level of women may have an effect on the
rate and preferences by using the family planning
methods.

In a review that examined the possibility of using
combined hormonal contraception during the COVID-
19 pandemic, they found no evidence of an increased
risk of possible venous thromboembolism (VTE) in OCs
users suffering from COVID-19 (13). In this study, we
found that the percentage of use of hormonal
contraceptive methods (OCs, injection) declined from
8.3% to 3.8% following the pandemic. We attributed
this decrease to the fact that it is not preferred in the
general population due to the thought that COVID-19
increases the risk of thromboembolism. Appropriate
assessment of VTE risk in OCs users is particularly
important during the pandemic, as the SARS-CoV-2
infection is known to predispose to both arterial and
venous (12,13). The mechanisms that cause
coagulopathy in COVID-19 patients are not fully
understood (15). In this study, the authors confirmed a
low thrombotic event rate in COVID-19 patients after
discharge from the hospital, even if anticoagulation was
not performed (16). Ferreira-Filho et al. concluded in
their review that adding anticoagulant therapy to women
with COVID-19 who are on OCs is preferable to
discontinuing OCs and switching to progestin-only or

non-hormonal contraception (17).

Wood et al. stated that women's need for contraception
increased, based on results from a population-based
national or regional cohort surveys of women's need and
usage of contraception before and during COVID-19 in
four Sub-Saharan African geographies (18). In our
study, while the rate of use of contraceptive methods
was 71% before the pandemic, it decreased to 65.4%
during the pandemic. Because of the shortage of
transportation and access to facilities during the
epidemic, FIGO's Committee on Birth Control and
Family Planning is advocating for the increased use of
long-acting, highly effective, reversible contraceptives
(19). Of the women participating in the study, 42.3%
were primary school graduates.

In developed countries, the use of oral contraceptives
stands out. Oral contraceptives and condoms were found
to be the most commonly used methods in all
participating countries (England, Germany, Spain, Italy,
and the United States) in a study conducted by Sarah
Johnson et al. in 2010 with the participation of
approximately 500 women from each of the five
countries (10). On the other hand, the withdrawal
method is the most often used traditional contraception
method in our society, according to TPHS 2018 data,
with a 20% utilization rate (12). In contrast to these
findings, the condom was the most widely utilized
(27.3%) contraceptive method in our study.

The contraceptive methods to be used, regardless of the
education level of the users, should be explained in the
most appropriate way and information should be given
about the possible side effects. Unwanted pregnancies
and their negative consequences can thus be averted by
using an effective and appropriate method. While we
cannot predict whether another pandemic will strike, we
should strengthen our preparedness by adding additional
knowledge and education to birth control counselling in
the event of future social distancing requirements.
Women may also decide to stop using hormonal
contraception for reasons unrelated to the method they

use (desire for children, lack of regular partners). As a
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result, we should ask women to contact their clinicians
before stopping a birth control method.

Due to COVID-19's unprecedented pressure on the
healthcare system and prioritizing social distancing,
many hospitals have postponed all "non-essential”
healthcare visits, often including birth control. This
practice may lead to undesirable results in terms of
maternal and child health. Women should be counselled
on what to do about contraception in cases of social
distancing measures for different pandemics that may
occur in the future. When regular health care is
interrupted, access to long acting and emergency

contraceptives becomes even more critical.
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FIBROMYALJi SENDROMUNDA KiNEZYOFOBI: OBEZITE, AGRI
SIDDETI, YUKSEK HASTALIK AKTIVITESI ILiSKiSI

Kinesiophobia in Fibromyalgia Syndrome: Relationship with Obesity, Pain Intensity,

High Disease Activity

Rabia AYDOGAN BAYKARA!

Turgut Ozal Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon B.D., Malatya EAH, MALATYA, TURKIYE

(0V4 ABSTRACT

Amag: Fibromiyalji sendromunda hastalik siddeti ile
kinezyofobi  arasindaki  iligkinin  aragtirilmasi
amaglandi.

Gereg ve Yontemler: Prospektif, kesitsel, vaka kontrol
aragtirmasi olarak planlanan bu galismaya Amerikan
Romatoloji Koleji 2010 kriterlerine gore Fibromiyalji
sendromu tanisi almig 21-67 yas arast 149 hasta ile
benzer ozellikte 92 saglikli kontrol dahil edildi.
Hastalik siddeti i¢in Fibromiyalji Etki Anketi, agri
siddeti i¢in viziiel analog skala, kinezyofobi i¢in Tampa
Kinezyofobi Olgegi kullanildi. Hastalarin yas, cinsiyet,
viicut kitle indeksi gibi demografik verileri kaydedildi.

Bulgular: Hasta grubu ve saglikli kontrol grubu
arasinda demografik veriler benzerdi. Tampa
Kinezyofobi Olgegi, hasta grubunda ortalama 41.51
(SS:7.31), kontrol grubunda ortalama 35.71 (SS:8.98)
olarak bulunmus olup anlamli fark vardi (p<0.01.
Hastalik siddeti ile kinezyofobi arasinda anlamh
korelasyon mevcuttu (p<0.01). Viziiel analog skala,
Fibromiyalji Etki Anketi degerleri ise hasta grubunda
kontrol grubuna gore anlaml: farkliydi (p<0.01). Viicut
kitle indeksinin diisiik (25 kg/m? ve alt) ve yiiksek
gruplart (25 kg/m? iistii) ile kinezyofobi arasinda
anlamli iligki yoktu.

Sonug: Fibromiyalji sendromunda hastalik siddeti
arttikga kinezyofobi de artmaktadir. Bu nedenle
fibromiyalji sendromlu hastalarda tedavi planlarken
kinezyofobi akilda tutulmahdir.

Anahtar  Kelimeler:  Fibromiyalji ~ sendromu,
kinezyofobi, Tampa Kinezyofobi Olgegi, fibromiyalji
etki anketi, hareket korkusu

Objective: It was aimed to investigate the relationship between
disease severity and kinesiophobia in Fibromyalgia Syndrome.

Material and Methods: This study, which was planned as a
prospective, cross-sectional, case-control study, included 149
patients between the ages of 21-67 who were diagnosed with
FMS according to American College of Rheumatology 2010
criteria and 92 healthy controls with similar characteristics.
Fibromyalgia Impact Questionnaire was used for disease
severity, visual analog scale was used for pain severity, and
Tampa Kinesiophobia Scale was used for kinesiophobia.
Demographic data such as age, gender, body mass index of the
patients were recorded.

Results: Demographic data were similar between the patient
group (n=149) and the healthy control group (n=92). When
Tampa Kinesiophobia Scale was compared with 41.51 (SD:
7.31) in the patient group and 35.71 (SD: 8.98) in the control
group, there was a significant difference (p<0.01). There was a
significant  correlation  between disease severity and
kinesiophobia (p<0.01). Visual analog scale and Fibromyalgia
Impact Questionnaire values were also significantly different in
the patient group compared to the control group (p<0.01). There
was no significant relationship between body mass index low
group (25 kg/m? and below) and body mass index high group (25
kg/m? above) and kinesiophobia.

Conclusion: As the severity of the disease increases in
fibromyalgia syndrome, kinesiophobia also increases.
Therefore, kinesiophobia should be kept in mind when planning
treatment in patients with Fibromyalgia Syndrome.

Keywords: Fibromyalgia syndrome, kinesiophobia, Tampa
Scale of Kinesiophobia, fibromyalgia impact questionnaire, fear
of movement
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GIRIS
Fibromiyalji Sendromu (FMS), yaygin viicut agrisina,
psikosomatik bulgularin eslik ettigi bir hastaliktir (1).
FMS diinya niifusunun yaklagik olarak %2.7’ini etkiler.
Ulkemizde sikhigi %8.8°dir. Orta yas kadimlarda,
erkeklere gore tig¢ kat fazla goriiliir (2). FMS’de gériilen,
uyku bozuklugu, anksiyete, depresyon, yorgunluk,
kognitif fonksiyonlarda bozulmalar, gastrointestinal
sistem bozukluklart (irritabl bagirsak sendromu), bas
agris1 gibi patolojiler, islevselligi bozarak yasam
kalitesinde kotiilesmeye sebep olmaktadir. FMS’de
semptomlar1 azaltmak ve yasam kalitesini iyilestirmek
icin ¢esitli tedavi yaklagimlar1 kullanilmaktadir.
European League Against Rheumatism (EULAR)
kilavuzuna gore egzersiz tedavisi giiclii kanit diizeyinde
onerilirken, farmakolojik tedaviler ve multimodal
terapiler; psikoterapiler (bilissel-davranis¢i terapi), basa
¢ikma stratejileri egitimi, hipnoz, miizik terapisi,
tamamlayict tip alanindaki tedaviler, akupunktur,
meditatif hareket terapileri (gi gong, tai chi ve yoga)
zayif kanit diizeyinde Onerilmektedir (3-5). FMS
tedavisinde egzersiz; genel iyilik halini ve islevselligi
artirir, agriyr ve yorgunlugu azaltir, uykuyu diizene
sokar, bunlarm sonucunda yasam kalitesini artirir. Bu
nedenle egzersiz, tedavide ilk adim olarak
diigtiniilmelidir. Buna kargin  kinezyofobi olarak
adlandirilan  hareket  korkusu, genellikle  Klinik
uygulamalarda dikkate alinmaz ancak egzersize
uyumsuzluga neden olabilir (6,7). Kinezyofobi travma
sonucu deneyimlenmis bir durum olarak ya da
gozlemsel, sosyal 6grenme seklinde kazanilabilir. “Agr1
kagimma modeli” olarak adlandirilan tanimlamada,
travma veya yaralanma gibi agri olusturan bir sebep
sonrast iki sekilde cevap olusur; birincisi diisiik korku,
yiizlesme ve iyilesme cevabidir. Ikincisi ise, fobik
durum vyaratilarak, hareket tehdit olarak algilanir,
kinezyofobi olusur, korku ve ka¢inma davranisi gelisir
(8). FMS’li hastalarda ikinci tanimlamaya benzer
sekilde agrinin artmas1 endisesi, hastay1 hareket

etmekten alikoymaktadir, giinlik yasam aktiviteleri

azalmakta, bu da hastalarda daha ¢ok yaralanmadan
kagmma ve hareket korkusuna neden olmaktadir (9,10).
Aragtirmalarda FMS’li hastalarda hastalik siddeti ile
iligkili olarak ciddi sekilde is, gii¢ kaybi ve engellilik
oranlari tespit edilmistir (11). Hastalar korku nedeniyle
hareket etmekten kaginir, bu durum egzersiz toleransini
ve fiziksel dayaniklihgi daha fazla bozar (12,13).
Hareket sinirlanir, kas giicti, denge ve endurans kaybi
meydana gelir (14).

Literatiirde kinezyofobi ile birgok hastaligin iliskisi
aragtirllmigtir (15,16). FMS’de kinezyofobi sikligina ve
hastalarin etkilenme diizeyine onceki arastirmalarda
deginilmistir. Bizim bu ¢aligmadaki amacimiz FMS’de
hastallk siddeti ile (yliksek ve disik olarak
smiflandirarak), agri, obezite ve kinezyofobi iliskisini

aragtirmak ve konuyu daha spesifik halde irdelemektir.

GEREC VE YONTEM

Hastalar ve Klinik Degerlendirme

Calismaya Malatya Turgut Ozal Universitesi, Egitim ve
Arastirma Hastanesi Fiziksel Tip ve Rehabilitasyon
klinigine bagvuran, 2010 Amerikan Romatoloji Koleji
(ACR) kriterlerine gére FMS tanis1 almig 21- 67 yas
aras1 149 hasta ile yas ve cinsiyet olarak benzer 6zellikte
92 saglikli kontrol grubu kabul edildi. Demografik
veriler yas, cinsiyet, viicut kitle indeksi (VKI), meslek,
egitim durumu, hastaneye basvuru sikayeti, semptomlar
ve bulgular kaydedildi. Sistemik enfeksiyéz ve
enflamatuar romatizmal hastaliklar1 olan hastalar, kirik,
son bir yil iginde ortopedik cerrahi hikayesi olanlar,
kanser hastalar1, vestibiiler sorunlar, nérolojik sorunlar
(Demiyelinizan hastaliklar,  Alzheimer-Demans,
Parkinson), psikiyatrik hastaliklar, gebelik, emzirme
durumu ve metabolik ve endokrin sistem hastalik tanisi
olanlar ¢alisma dig1 birakildi. Aragtirma, Malatya Turgut
Ozal  Universitesi  Girisimsel ~Olmayan  Klinik
Aragtirmalar Etik Kurulu tarafindan alinan izin ile (No:
2021/5) Helsinki bildirgesi’ne uygun sekilde, hasta ve
kontrol grubundan bilgilendirilmis goniillii onam

almarak yapild1.
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Calismaya alinacak minimum orneklem sayisini
belirlemek igin gii¢ analizi yapildi. Her grupta alfa: 0.05,
(1-beta):0.8 ile %80'lik bir gii¢ analizi igin 6rneklem
say1st belirlendi (14).

Olciimler

Tampa Kinezyofobi Olgegi (TKO): Toplam 17 sorudan
olugan 1 ile 4 arasinda (1: Kesinlikle katilmiyorum, 2:
Katilmiyorum, 3: Katiliyorum, 4: Tamamen
katiliyorum) olarak puanlanan likert tipi bir ankettir.
Olgekte maksimum deger 68°dir. Cut-off degeri 37
olup, bu degerin altindaki degerler diisiik dereceli
kinezyofobidir. 37 tizeri ise yiiksek dereceli kinezyofobi
olarak degerlendirilir. 4., 8., 12. ve 16. maddeler ters
cevrilerek elde edilen puanlarin toplami degerlendirilir.
Anket 1991 yilinda olusturulmustur (8,17). Tirkge
gegerlilik ve giivenirligi Yilmaz T ve ark. tarafindan
yapilmistir (18).

Fibromiyalji Etki Anketi (FEA): On farkl baglik igerir.
Bunlar; fiziksel engellilik, iyilik hali, is giinii kayb1, is
yapilabilen giin sayisin1 sorgular. ilk ii¢ soru 4 secenek
(0: Daima, 1: Cogunlukla, 2: Ara sira, 3: Hi¢bir zaman
seklinde) igeren 11 sorudan olusmaktadir. Sonraki iki
soruda, son bir haftada hastanin kag¢ giin kendini iyi
hissettigi ve ka¢ giin is yapamaz durumda hissettigi
sorulur. Kalan 7 soruda ise; agri, yorgunluk, sabah
tutuklugu, sabah yorgunlugu, anksiyete ve depresyon 0-
10 arasinda Viziiel Analog Skala (VAS) iizerinde
gosterilir. Toplam puan O ile 100 arasinda degisir ve
yiiksek puan, artmig etkilenimi gosterir. Bennett'e gore,
ortalama deger 50'dir ve ciddi sekilde -etkilenen
hastalarin puanlart 70'in {izerindedir. Calismamizda,
Bennett'in ifadesine benzer sekilde ortalama degeri 50
kabul ettik ve 0-50 arasi hafif, 50’nin {izerini yiiksek
hastalik siddeti olarak degerlendirdik. FEA’nin Tiirk¢e
gegerlilik ve giivenirligi Sarmer ve ark. tarafindan
yapilmustir (19, 20).

Viziiel Analog Skala: O ile 10 arasi likert tipi 6l¢tim
yapilmasini saglayan bir 6lgektir. Agr1 diizeyini tespit
icin (VAS istirahat agrisi, VAS hareket sirasinda agr1 ve
VAS gece agrisi) kullanildi. Olgegin sol tarafi O puan;

agr1 yok, sag tarafi ise, 10 puan; en siddetli agr1 olarak
degerlendirildi. 6 ve tizeri puan siddetli agr1 olarak kabul
edilmektedir (21).

Istatistiksel Analiz: Calisma grubunu olusturan biitiin
katilimcilardan elde edilen veriler SPSS (Statistical
Package for Social Sciences, version 23.0) programina
islenmistir. Analiz siirecinin ilk asamasinda normallik
analizi gerceklestirilmistir. Oncelikle TKO, VAS ve
FEA puanlarina Kolmogorov-Smirnov (K-S) testi
uygulanmustir. Normal dagilimdan anlamli diizeyde
sapmalarin oldugu durumlarda ise carpiklik-basiklik
katsayilarina bakilmig ve bu gruplardaki biitiin
degerlerin £1 araliginda oldugu tespit edilerek analizler
icin parametrik istatistik tekniklerinin uygulanmasinda
karar kilmmistir. Demografik ve klinik ozelliklerin
betimlenmesinde aritmetik ortalama, standart sapma,
minimum-maksimum  ve sayi-yiizde dagilimlan
belirlenmistir. TKO, VAS ve FEA puanlarinin hasta-
kontrol gruplarina goére karsilastirilmasinda ve VKI,
FEA diizeylerine gore TKO puanlarinda farkliliklarmin
analizinde iliskisiz gruplar i¢in t-testi uygulanmustir.
TKO ile VAS puanlann arasdaki iliskinin
belirlenebilmesi i¢in ise Pearson korelasyon analizi
gerceklestirilmistir. Anlamlilik diizeyi (p) 0.05 olarak
belirlenmis, analiz sonuglar1 tablolar araciligi ile

gorsellestirilerek sunulmustur.

BULGULAR

Hasta grubu (n=149, 111 kadmn ve 38 erkek) ve saghkl
kontrol grubu (n=92, 53 kadm, 38 erkek) olmak {izere
iki ayr1 grup olusturuldu. Gruplarin demografik verileri
ve klinik parametreler Tablo 1°de gosterilmistir. TKO
hasta grubunda ortalama 41.51 (SS:7.31), kontrol
grubunda 35.71 (SS:8.98) olarak bulunmus olup anlamh
fark vardi (p<0.01). FMS’li hastalar yiiksek hastalik
siddeti (FEA Yiiksek) (n=84, ort:43.02, SS:6.46) ile
kontrol grubu (FEA Yiiksek) (n=43, ort:39.75, SS;4.5)
arasinda TKO Kkarsilastirildiginda anlamli fark tespit
edildi (p<0.01).
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FEA degerini 50 ve istii yiiksek, 50’nin alti disiik
hastalik siddeti kategorisinde degerlendirdigimizde,
hasta grubunda FEA ile TKO arasinda anlamh

korelasyon mevcuttu. FEA degeri yiiksek olan grupta

TKO puanlarmin daha yiiksek oldugu tespit edildi.
FMS’li hastalar ile kontrol grubu arasinda TKO, FEA ve
VAS puanlarinda istatistiksel olarak anlamli fark vardi
(p<0.01), (Tablo 2).

Tablo 1: Hastalarin demografik ve klinik 6zelliklerinin dagilimi

Hasta Grubu (n=149)

Kontrol Grubu (n=92)

Ortalama £SS

Yas 45.40+12.18
VKI 27.48+4.77
VAS (istirahat) 5.02+2.64
VAS (Hareket) 5.96+2.75
VAS (Gece) 4.41+3.42
FEA 52.42+17.84
TKO 41.51+7.31

Min-Mak Ortalama +SS Min-Mak
21.00 - 67.00 40.33+12.93 19.00 - 65.00
20.93 -41.40 24.94+4.80 18.59 - 35.06
0.00 - 10.00 1.50+2.04 0.00 - 8.00
0.00 - 10.00 2.29+2.28 0.00-9.00
0.00 - 10.00 1.32+2.04 0.00 - 8.00
12.00 - 80.00 19.05+2.04 0.00 - 8.00
19.00 - 61.00 35.71+8.98 15.00 - 49.00

VKI: Viicut Kitle indeksi, VAS: Viziiel Analog Skala, FEA: Fibromiyalji Etki Anketi, TKO: Tampa Kinezyofobi Olgegi,

SS: Standart Sapma

Tablo 2: TKO, VAS ve FEA puanlarinin hasta ve kontrol gruplarina gore t-testi sonuglar

Hasta Grubu (n=149) Kontrol Grubu (n=92) p
Ortalama+SS Ortalama+SS
VAS (istirahat) 5.02 £2.64 1.50+2.04 0.00™
VAS (Hareket) 5.96+2.75 2.2942.28 0.00™
VAS (Gece) 4.4143.42 1.3242.04 0.00™
FEA 52.42+17.84 19.05+11.93 0.00™
TKO 41.51+7.31 35.71£8.97 0.00™

"p<0.01 VAS: Viziiel Analog Skala, FEA: Fibromiyalji Etki Anketi, TKO: Tampa Kinezyofobi Olcegi, SS: Standart

Sapma

Tablo 3: FEA ve VKI diizeylerine gore TKO puanlar1 ve t-testi sonuglari

Hasta Grubu (n=149)

Kontrol Grubu (n=92)

TKO
n Ortalama+SS p n Ortalama+SS p
FEA Diisiik 65 39.49+7.88 49 35.5249.09
0.008™ 0.36
FEA Yiiksek 84 43.02+6.46 43 39.75+4.50
VKI Diisiik 49 39.90+7.91 41 35.37+8.60
_ 0.06 0.75
VKI Yiiksek 100 42.30+6.90 51 35.984+9.33

"p<0.01, TKO: Tampa Kinezyofobi Olgegi, SS: Standart Sapma, FEA: Fibromiyalji Etki Anketi (50’nin alt: diisiik, 50
ve iistii yiiksek), VKI: Viicut Kitle Indeksi (25’in alt1 diisiik, 25 ve iistii yiiksek)
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TKO puanlari, FEA ve VKIi diizeylerine gore
incelendiginde, sadece hasta grubunun FEA puanlarinda

anlaml farklilk oldugu saptandi (p<0.01). Buradan

Tablo 4: TKO ile VAS puanlarinin korelasyon analiz sonuglari

hareketle hasta grubunda FEA Yiiksek kategorisinde yer
alanlarin, FEA diisiik grubundakilere gére TKO
puanlarinin daha yiiksek oldugu tespit edildi (Tablo 3).

Hasta Grubu (n=149) TKO VAS (istirahat) VAS (hareket) VAS (gece)
TKO -

VAS (Istirahat) 0.16 -

VAS (Hareket) 0.09 0.58™ -

VAS (Gece) 0.26™ 0.60™ 0.64™ -
Kontrol Grubu (n=92) TKO VAS (istirahat) VAS (hareket) VAS (gece)
TKO -

VAS (istirahat) 0.28™ -

VAS (Hareket) 0.42™ 0.82™ -

VAS (Gece) 0.32™ 0.82™ 0.83™ -

"p<0.01, TKO: Tampa Kinezyofobi Olcegi, VAS: Viziiel Analog Skala

Tablo 4’teki korelasyon analizi sonuglarina gore hasta
grubunda TKO ile sadece VAS (gece) puanlar arasinda
pozitif yonde, diisiik diizeyde anlamli iligki oldugu tespit
edildi (p<0.01, r<0.3). Kontrol grubunda ise TKO ile
biitin VAS puanlar1 arasinda anlamli iliski oldugu
goriilmektedir. TKO ile VAS (Hareket) ve VAS (Gece)
puanlar1 arasinda orta diizeyde, TKO ile VAS (istirahat)
arasinda ise dusiik diizeyde (r<0.3) iliskiler oldugu
saptandi. VAS puanlarinin kendi aralarinda ise biitiin
gruplar i¢in pozitif yonde anlaml iliskiler oldugu tespit
edildi (p<0.01), (Tablo 4).

TARTISMA
FMS, fiziksel ve psikolojik 6zellikleri olan heterojen bir
FMS’li

fiziksel

hastaliktir. hastalarda kronik yaygin agn
(22).

Kinezyofobi travmaya sekonder olusan agri tecriibesi ve

nedeniyle islevsellik  azalmistir
tekrar yaralanma ihtimaline verilen asir1 ve abartili
hassasiyet neticesinde, fiziksel aktiviteden kaginma
korkusu olarak tarif edilmistir (8). FMS’de hiperaljezi,
allodini, noropatik agr1 ve agri esiginin diigiik olmasi

FMS’de agn patofizyolojisi igin tartigilan kavramlardir

(23).

kagmma modelinde, agrinin abartili algilanmasiyla

Kinezyofobiyi agiklamakta kullanilan agn
baslayan siire¢, korku kaginma davranigi, artmis asirt
uyarilmiglik, abartili koruyucu davranisin olugmasi, agri
korkusu, agri- anksiyete, agri-kullanmama, engellilik,
depresyon sekline doniismekte ve agr ile yiizleserek,

agrinin bertaraf edilme siirecine engel olmaktadir (13).

Arastirmamizda FMS’li hastalarin %73.2’inde (n=109)
yiiksek diizeyde kinezyofobi saptadik. Russek ve ark.,
1125 FMS’li hasta ile yaptiklar1 ¢aligmada, Kinezyofobi
oranimi %72.9 olarak belirlemistir (9). Turk ve ark., 233
FMS’li hastay1 iceren arastirmalarinda %39 oraninda,
yuksek diizeyde hareket korkusu oldugunu bildirmigtir
(12). Kogyigit ve ark.’nin aragtirmasinda ise 88 FMS’li
hastada kinezyofobi oran1 %75.1 olarak tespit edilmistir
(14).

Obezite fiziksel aktiviteyi sinirlayan bir patolojidir.
Obezlerde hareket sirasinda dispne, kas iskelet
sisteminde yorgunluk, agri ve rahatsizlik belirgindir
(24). FMS ile birlikte artmig agr1, azalan fiziksel aktivite
obezite ile iyice siddetlenmektedir. FMS ve obezitesi

olan bireyler bu iki patolojinin birlikteliginden dolay1
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ciddi fonksiyonel kisithilik yasarlar (25,26). Bizim
aragtirmamizda FMS grubunda ve saglikli kontrollerde
VKI ile kinezyofobi arasinda istatistiksel olarak anlaml1
fark yoktu. Varallo ve ark.’nin yaptig1 bir aragtirmada,
caligmamiza benzer sekilde, 213 bel agris1 ve obezitesi
olan hastada, agri yogunlugu ve sakatlik fiizerine
kinezyofobinin etkisi arastirilmis ve anlamli bir iliski
bulunamamistir  (10). Bu sonucun muhtemelen
TKO’niin bir limitasyonu olabilecegi diisiiniilebilir.
Burwinkle ve ark.’nin TKO ile FMS’li hastalari
degerlendirdikleri bir arastirmada, bu 6lgegin FMS’li
hastalardaki hareket korkusu faktoriinii incelemis ve
Olgegin harekete spesifik korku ile ¢ok az iliskili
goriindiigliinic savunmus, ayrica Olgegin bu halinin
FMS’li hastalarda gecerliligini yetersiz bulmuslar.
Olgegin halihazirda bu sekilde kullanilabilecegini ancak
icerik maddelerinin hareket korkusunu daha iyi yansitan
sekle donistiiriilmesinin  faydali olacagi kanaatine

varmiglardir (27).

Kinezyofobinin agr1 siddetinden bagimsiz bir sekilde
ortaya ciktigi “agri kaginma modeli” ile literatiirde
belirtilmistir (13). Bizim aragtirmamiz da bu durumu
destekler sekilde, hasta grubunda TKO ile sadece VAS
(Gece) agnis1 6lgeginde pozitif yonde diisik dereceli
iliski vardi, VAS (istirahat) ve VAS (Hareket) agri
Olceklerinde iliski bulunamadi. Buna karsin kontrol
grubunda tiim VAS Agri (VAS; istirahat agrisi, hareket
halindeki agr1, gece agris1) dlcekleri ile TKO arasinda

anlaml1 iliski gézlendi.

FMS’de “hareketten kagimnma korku” davranisina
katkida bulunan durumlar FMS’ye eslik eden
patolojilerden de kaynaklanabilir. Bunlar; vestibiiler
sistem bozukluklari, denge bozuklugu-vertigo, dizznes,
hipermobilite  sendromu, psikiyatrik sorunlardan;
postravmatik stres bozuklugu, panik bozukluk, obsesif
kompulsif bozukluk, anksiyete, depresyon olarak
sayilabilir (9). Bu patolojiler de kinezyofobinin
etyolojisi  ve  sonuglartyla  benzer  ozellikler
olusturmaktadir. FMS’li hastalarda etyolojide,

gecmiste travma hikayesi olanlar ile idyopatik baslangi¢

olanlar karsilagtirildiginda, travmasi olanlarda onemli
olgtide daha yiiksek derecelerde agri, sakatlik, duygusal
stkintt ve ayrica daha disik aktivite seviyesi
belirlenmigtir (28). Etyolojik faktoriin kinezyofobi
iizerine  etkisi  olabilir, ancak  ¢alismamizda
aragtirilmamigtir. Diger taraftan arastirmamizin kesitsel
olmasi, tek merkez wverilerinden olusmasi da
limitasyonlaridir. Gelecekteki aragtirmalarda pedometre
ile gercek fiziksel aktivite seviyeleri ol¢iilebilir veya alti
dakikalik yiirime testi gibi klinik testler ile objektif
Olgtimler kullanilarak kinezyofobinin hastay1 ne kadar
etkiledigi nicel olarak degerlendirebilir. Ayrica FMS’li
hastalarda bahsedilen tamamlayici tedavi, psikoterapi ve
egzersiz programi uygulanarak, tedavi 6ncesi ve sonrasi
kinezyofobi diizeylerinin degisiminin arastirilmas: da

literatiire katk: saglayabilir.

Sonu¢ olarak; FMS’de hastalik siddeti arttik¢a
kinezyofobi de artmaktadir. Kinezyofobi siddeti
artmadan tedavinin etkin bir sekilde baslatilmasi
onemlidir. Bu nedenle FMS’li hastalarda tedavi

planlarken kinezyofobi akilda tutulmalidir.
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07/
Amag: Lityum zehirlenmesinde hemodiyaliz tedavisini
ongormede  kullanilabilecek  faktorleri  belirlemeyi
amagladik.

Gere¢ ve Yontemler: 01 Ocak 2010 ile 31 Aralik 2020
tarihleri arasinda acil servise basvuran ve lityum
zehirlenmesi tanist alan 111 hastanin verileri retrospektif
olarak incelendi. Hastalarin sosyodemografik o6zellikleri,
vital bulgulari, basvuru aninda Glasgow Koma Skalast
skoru, laboratuvar sonuglari, lityum igeren ilact kullanma
amaci, kullanilan diger ilaglar, bulanti, kusma, halsizlik,
lityumla iliskili norolojik semptomlar, diyare, tedavi sekli ve
hastanede kalis siiresileri kayit altina alindi. Tek ve ¢ok
degiskenli  lojistik  regresyon modeli  kullanilarak
hemodiyaliz tedavisi i¢in risk faktorleri incelendi.
Bulgular: Lityum zehirlenmesi olan hastalarda en sik
goriilen semptom halsizlik (%81.1) olup en sik gdriilen
norolojik semptom tremordu (%73). Yirmi iki hastanin
hemodiyaliz tedavisine alindig1 tespit edildi. Hemodiyalize
alman tiim hastalarin en az bir norolojik semptomu vardi.
Caligsmaya alinan 111 hastanin serum lityum diizeylerinin
ortalamast 2.24+0.88 mmol/L, O6l¢iilen en yiiksek serum
lityum diizeyi 6.30 mmol/L olarak saptandi. Uygulanan
tedaviler, lityum alim nedenleri acisindan
kargilastirildiginda istatistiksel anlamli fark tespit edildi
(p=0.006). Hemodiyaliz tedavisi uygulanan hastalarin ¢ogu
(n=17; %77.3) 6nerilen lityum tedavi dozu iizerinde yiiksek
doz ilag i¢en hastalardan olugmaktadir.

Sonug: Acil servise bagvuran zehirlenme olgulari iginde az
goriilen lityum zehirlenmesinin tedavisinde ekstrakorporeal
tedavinin Ongoriicii faktorleri olarak yeni gelisen EKG
degisikligi ve GKS skorunda gerililik saptanmugtir. Lityum
zehirlenmesi yonetiminde 6zellikle EKG degisikligi, biling
degisikligi ve norolojik degisikligi olan hastalarin bagvuru
aninda ciddi serum diizey yiiksekligi olmasa bile tedavide
ekstrakorporeal tedavinin kullanimi diistintilmelidir.

Anahtar Kelimeler: Lityum zehirlenmesi, ekstrakorporeal
tedavi, hemodiyaliz, norotoksisite, duygudurum bozuklugu

ABSTRACT

Objective: We aimed to determine the factors that can be used
to predict hemodialysis treatment in lithium poisoning.
Material and Methods: The data of 111 patients diagnosed
with lithium poisoning who applied to the emergency
department between January 01, 2010 and December 31, 2020
were analyzed retrospectively. Sociodemographic
characteristics of the patients, vital signs, Glasgow Coma Scale
score at the time of admission, laboratory results, purpose of
using lithium-containing drug, other drugs, nausea, vomiting,
lithium-related neurologic symptoms, diarrhea, type of
treatment and length of hospital stay were recorded in the
patient study form. Risk factors for hemodialysis treatment
were analyzed using a univariate and multivariate logistic
regression model.

Results: The most common symptom in patients with lithium
poisoning was fatigue (81.1%), and the most common
neurological symptom was tremor (73%). It was determined
that 22 patients received hemodialysis. All of the patients
receiving hemodialysis treatment had at least one neurological
symptom. The mean serum lithium level of the 111 patients
included in the study was 2.24+0.88 mmol/L, and the highest
serum lithium level measured was 6.30 mmol/L. When the
treatments applied were compared in terms of the causes of
lithium intake, a statistically significant difference was found
(p=0.006). Most of the patients who received hemodialysis
treatment (n=17; 77.3%) consisted of patients who took high-
dose medication over the recommended lithium treatment dose.
Conclusion: Newly developed ECG changes and regression in
GCS scores were found to be predictive factors of
extracorporeal therapy in the treatment of lithium poisoning,
which is rare among poisoning cases admitted to the emergency
department. In the management of lithium intoxication, the use
of extracorporeal therapy should be considered, even if there is
no severe serum level elevation at the time of admission,
especially in patients with ECG changes, changes in
consciousness and neurological changes.

Keywords: Lithium poisoning, extracorporeal treatment,
hemodialysis, neurotoxicity, mood disorders
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GIRIS

Lityum, bipolar hastaligin manik dénemi ve hastaligin
idame tedavisinde uzun yillardir kullanilan “altin
standart” bir ilagtir. Kalp yetmezliginde kullanilan
dijital grubu kardiyak ilaglarda oldugu gibi lityumun da
terapotik indeksi oldukca dar ve toksisite potansiyeli
yiiksektir; bu nedenle serum diizeyinin yakin takibi
gereklidir. Lityumun pek c¢ok sistem iizerine etkileri
vardir. Yaygin yan etkileri arasinda bobrek, endokrin,
sindirim ve sinir sistemi bilesenleri yer almaktadir.
Lityumun bipolar hastaliginin tedavisi i¢in serum lityum
diizeyi 0.8-1.2 mmol/L arasinda tutulmalidir (1).
Bobrekler, lityum atiliminin %95’inden sorumludur;
geri kalan kisim ter ve feges yoluyla uzaklagtirilmaktadir
(2). Herhangi bir sebeple meydana gelen voliim
deplesyonu, serum lityum diizeylerinin artmasiyla
sonuglanir (3). Serum eliminasyon yar1 émrii 12 ile 27
saat arasinda degismekle birlikte yasli hastalarda ve
kronik zehirlenme tablolarinda bu siire 48-58 saate
kadar uzayabilir (4,5).

Akut, akut-kronik lityum zehirlenmesinde bulanti,
kusma, ishal ve bunun sonucu dehidratasyon gelisebilir.
Elektrokardiyografi (EKG) degisikligi ve hayat1 tehdit
eden aritmilere yol agabilir. QTc uzamasina ve
bradikardiye yol actigt gosterilmistir. Potansiyel
norolojik semptomlar ve bulgular arasinda uykuya
egilim, ataksi,

konfiizyon, ajitasyon,

noéromiiskiilereksitabiliteler (fasikiilasyon veya
miyoklonikjerkler) ve ciddi zehirlenme durumunda
nobet, nonkonviilsif epileptikus ve ensafalopati
goriilebilir. Kronik kullanimda natriiirez, voliim
deplesyonu, nefrojenik diabetesinsipitus gibi renal yan
etkiler gorilebilir (6). Tiroid fonksiyonunu bozarak
klinik ve kimyasal hipotiroidiye yol agtig1 bilindiginden
lityum kullanim1 ve tiroid fonksiyonu arasindaki
dengeyi korumak oOnem tagimaktadir (2). Lityum
zehirlenmesi tanis1 konuldugunda kolayca yonetilebilir
ancak taninin atlandig1 durumlarda koma, beyin hasari

ve hatta 6lime yol agabilecegi bilinmelidir (7).

Lityum zehirlenmesi tedavisinde spesifik bir antidot
olmayi1p asil amag lityumun uzaklastirilmasidir. Lityum
ile alman igerigin  bilinmedigi ¢oklu ilag
zehirlenmelerinde aktif komiir uygulamasi
diisliniilmelidir. Siv1 tedavisi ile renal yolla atilimi
saglanmalt ve ciddi lityum zehirlenme bulgu ve
isaretleri varliginda hemodiyaliz en uygun tedavi
secenegi olarak akilda tutulmalidir. Periton diyalizi,
hemodiyaliz yerine degil hemodiyaliz yapilamayan

durumlarda alternatif olarak onerilmektedir (8).

Bu retrospektif ¢alisma, son on yilda acil servisimizde
lityum zehirlenmesi tanis1 konan hastalara ait
sosyodemografik 6zellikler, klinik bulgular, laboratuvar
sonuglart incelenerek lityum zehirlenmesi yonetimine
ait tecriibelerimizi aktarmak ve hemodiyaliz tedavisini
ongoérmede kullanilabilecek parametreleri saptamak

amaciyla yapilmistir.

GEREC VE YONTEM

Calismamiz i¢in yerel etik kurul onayr alimmistir
(Ondokuz May1s Universitesi Klinik Arastirmalar Etik
Kurulu, tarih: 24.11.2021, say1 no: 2021/529). Ugiincii
basamak saglik uygulama ve arastirma hastanesi
yetigkin acil servisine 01 Ocak 2010 ile 31 Aralik 2020
tarihleri arasinda serum diizeyi normal araligin (Normal
aralik: 0.6-1.2 mmol/L) iizerinde saptanan hastalar
retrospektif olarak elektronik hasta veri tabaninda
tarandi. Serum lityum diizeyi yiiksek (Serum lityum
diizeyi>1.2 mmol/L) saptanan 111 hasta calismaya
alindi. Hastalarin sosyodemografik ézellikleri (Yas ve
cinsiyet), vital bulgular1 (kan basinci, nabiz, solunum
say1s1 ve viicut 1s1s1), bagvuru aninda Glasgow Koma
Skalast (GKS) skoru, laboratuvar sonuglar1 (Kan
elekrolit diizeyleri, bobrek ve karaciger fonksiyon
testleri, kreatinin fosfokinaz (CPK), serum lityum
diizeyi), lityum igeren ilac1 kullanma amaci, kullandig1
diger ilaglar, bulanti, kusma, halsizlik, konfiizyon,
ataksi, hipertoni, ajitasyon, haliisinasyon, sanri, ndbet,

diyare, konusma bozuklugu varligi, tedavi sekli (siv1 ve
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hemodiyaliz tedavisi) ve hastanede kalis siiresi her bir

hasta i¢in ¢aligma formuna kaydedildi.

Verilerin analizinde SPSS 21.0 (SPSS, Chicago, IL,
USA) paket programi kullanildi. Tanimlayict
istatistikleri olugturmak i¢in sayi, ylizde, ortalama,
standart sapma gibi merkezi egilim ve dagilim 6l¢timleri
verildi. Sayisal degiskenlerin normal dagilima
uygunlugu Shapiro-Wilk normallik testi ile test edildi ve
normal uyumlu bagimsiz degiskenler arasindaki fark
Mann-Whitney U testi ile belirlendi. Calismada diyalize
alinmaya etki eden faktorlerin belirlenmesinde tek
degiskenli ve ¢ok degiskenli lojistik regresyon analiz
yapildi. Tiim testler icin istatistiksel anlamlilik diizeyi

p<0.05 olarak kabul edildi.

BULGULAR

Hastalarin yas ortalamasi 42.1+17.0 (aralik: 18-88) /y1l
ve %54.1°1 kadn cinsiyetteydi. Kadinlarin yag ortancasi
34.5 /yil iken, erkeklerin 41 /y1l idi. Cinsiyetler arasinda
yas bakimindan istatistiksel anlamli farklilik yoktu
(p=0.43).

En sik goriilen li¢ semptom sirasiyla halsizlik (%81.1),
bulanti (%77.5) ve kusma (%73) idi. Norolojik
semptomlardan ise en sik tremor (%73), ataksi (%47.7)
ve konfiizyon (%32.4) goriildii. Hastalarin bagvuru
esnasinda GKS ortanca degeri 14 (8-15) olarak
belirlendi. Hemodiyalize girmeyen %81.8’sinda
herhangi bir klinik semptom varken; hemodiyalize giren
hastalarda (n=22) en az bir nérolojik semptomu oldugu

belirlendi (p=0.031).

Serum lityum seviyesi referans degeri lizerinde saptanan

hastalar incelendiginde %51.4’iiniin yanliglikla asir1 doz

aldiklari, %48.6’sin1n ise intihar amactyla lityum igeren
ilaglardan igtigi belirlendi. %72 sinin lityum ile beraber
birden fazla farkli grup ilag aldig: tespit edildi. intihar
amactyla lityum kullananlarin ortanca yas1 (27),
tedavide asir1 doz alanlardan (55) istatistiksel anlamli
diizeyde daha kiiciikti (p<0.001). Ancak cinsiyet
acisindan anlamli farklilik yoktu (p=0.83) (Tablo 1.

Calismaya alman 111 hastanin  serum lityum
diizeylerinin ortalamasi 2.244+0.88 mmol/L, dlgiilen en
yiiksek serum lityum diizeyi 6.30 mmol/L olarak
saptanmigtir. Serum lityum diizeyi, lityum alim
nedenlerine gore karsilastirildiginda istatistiksel anlamli
bir fark yoktu (p=0.756). Kreatinin degerinin ortalamasi
0.96+0.51 mg/dL olup en yiiksek deger 3.50 mg/dL
olarak saptanmistir. Kreatinin degeri lityum alim
nedenine gore karsilagtirildiginda istatistiksel anlamli
farklik saptandi (p<0.001). Tedavi amagh agir1 alimda
kreatinin degerinin yiiksek oldugu saptanmistir (Tablo
2).

Lityum zehirlenmeli hastalara %80’ine sivi tedavisi
uygulandigi tespit edilmistir. Hasta grubunda yer alan
22 hastada hemodiyaliz tedavisi yapilmistir. Uygulanan
tedaviler ~ lityum  alim  nedenleri  agisindan
kargilagtirildiginda istatistiksel anlamli fark tespit
edilmistir (p=0.006). Hemodiyalize alinan hastalarin
17’°sinin (%77.3) tedavi amaciyla asir1 alan hastalardan
olugsmaktadir. Lityum zehirlenmesi olan hastalarda
hemodiyaliz tedavisi igin Ongoriicii faktorler, tek
degiskenli ve ¢ok degiskenli lojistik regresyon modeli

kullanilarak saptanmig ve Tablo 3’te sunulmustur.
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Tablo 1: Hastalarin lityum alim nedenlerine gore bazi 6zelliklerinin dagilimi

Toplam Asir1 ahm Ozkiyim

(n=111) (n=57, %51.4) (n=54, %48.6) P
Yas (y1l) 42.1+17.0 (18-88) 55 (27-88) 27 (18-59) <0.001
Cinsiyet
Erkek n (%) 51 (%45.9) 26 (46.4) 24 (44.4)
Kadin n (%) 60 (%54.1) 30 (53.6) 30 (55.6) o
Vital Bulgular
Sistolik kan basinci 121 (90-165) 120 (100-165) 110 (90-160) <0.001
Diyastolik kan basinci 74 (60-100) 70 (60-90) 70 (60-100) 0.25
Nabiz 87 (60-125) 84 (60-120) 87 (65-125) 0.06
Solunum sayist 21 (18-32) 22 (18-32) 20 (18-25) 0.52
Ates 36.4+0.5 36.7 (36-38) 36.0 (36-38) 0.048
Bagvuru GKS skoru 14 (8-15) 15 (8-15) 15 (8-15) 0.06
EKG degisikligi
Normal siniis ritmi 78 (%70.9) 38 (67.9) 40 (74.1)
Siniis tagikardisi 15 (%13.6) 7 (12.5) 8 (14.8)
T dalga negatifligi 11 (%10.0) 8(14.3) 3(5.6) 090
QT uzamasi 6 (%5.5) 3(5.3) 3(5.5)
Uygulanan Tedavi
Sivi tedavisi 88 (%80.0) 39 (69.6) 49 (90.7)
Hemodiyaliz 22 (%20.0) 17 (30.4) 5(9.3) 0.008
Norolojik semptom 94 (85.5) 55 (98.2) 39 (72.2) <0.001
Yatirilan servis
Acil servis 67 (%60.9) 37 (66.1) 30 (55.6)
Yogun bakim 5 (%4.5) 1(18) 4(7.4) 0.27
Diger* 38 (34.6) 18 (32.1) 20 (37.0)
Yatt1g1 siire (giin) 8.85+11.80 (0-55) 5 (0-55) 2 (0-51) 0.002

*Psikiyatri servisi, ndroloji servisi, anestezi yogun bakim
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Tablo 2: Lityum zehirlenmeli hastalarin laboratuvar 6zellikleri

Toplam Asir1 alhm Ozkiyim p
Serum lityum diizeyi (mmol/L) 2.24+0.88 (1.27-6.30) 2.1 (1.3-3.95) 1.8 (1.2-6.3) 0.756
Na (mEg/L) 136.67+13.84 129 (132-153) 138.5 (131-147) 0.05
K (mEg/L) 4.01+0.68 4.2 (3-5.04) 4 (3-5.8) 0.14
Cl (mEq/L) 102.94+14.16 104 (88-124) 105 (90-111) 0.63
Ca (mg/dL) 9.19+1.13 9.2 (7.5-1.9) 91 (8-10.5) 0.37
Glukoz (mg/dL) 109.63+30.83 110 (80-205) 96 (78-171) <0.001
BUN (mg/dL) 15.60+12.89 15.4 (6-17) 10.6 (0.6-18.9) <0.001
Cr (mg/dL) 0.96+0.51 0.9 (0.5-3.5) 0.7 (0.3-1.6) <0.001
AST (U/L) 30.27+40.69 25 (7-108) 19 (10-402) 0.33
ALT (U/L) 34.79459.64 20.5 (7.4-307) 20 (9-475) 0.49
CPK (U/L) 130.40+74.16 135 (32-454) 107 (60-257) 0.02
WBC (bin/uL) 9.78+3.87 8900 (0-18800) 9050 (0-22000) 0.48
Hgb (g/dL) 12.75+3.04 12.3(0-16.1) 13.2 (0-17) 0.003
Htc (%) 38.21+8.67 37.5(0-48.9) 40.0 (0-48.6) 0.019
PIt (bin/uL) 234+84.69 230 (0-445000) 239 (0-456) 0.42

Tablo 3: Tek degiskenli ve ¢ok degiskenli lojistik regresyon modeli kullanilarak saptanan lityum zehirlenmesi olan

hastalarda hemodiyaliz tedavisi i¢in 6ngoriicii faktorler

Tek Degiskenli Analiz Cok Degiskenli Analiz
Degiskenler Beta Beta
OR (CI 95%) p OR (CI 95%) p
(standart hata) (standart hata)
EKG 9.076 452.812
Co e 2.206 <0.001 6.115 0.005
degisikligi (3.204-25.709) (6.486-31610.44)
1.051 1.075
Yas 0.049 0.001 0.072 0.096
(1.019-1.083) (0.987-1.170)
0.597 0.437
GKS skoru -0.516 0.001 -0.829 0.043
(0.443-0.803) (0.195-0.976)
o 12.983 0.401
Kreatinin 2.564 <0.001 -0.914 0.498
(3.261-51.693) (0.029-5.629)
1.148 1.141
BUN 0.138 <0.001 0.132 0.168
(1.074-1.228) (0.946-1.377)
1.003 1.008
CPK 0.003 0.329 0.008 0.521
(0.997-1.009) (0.984-1.032)
. 5.199 280.122
Lityum 1.649 <0.001 5.635 0.004
(2.396-11.285) (6.375-12308.342)
1.014 1.084
Yatis siiresi 0.014 0.45 0.081 0.172

(0.978-1.052)

(0.965-1.217)
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TARTISMA

Lityumun bipolar hastaligin tedavisinde altin standart
ilag olarak kullaniliyor olmasia karsin dar terapotik
araliga sahip olusu, smirlt dagilim hacmi, proteinlere
baglanmamasi, metabolize olmayist ve sadece bobrek
yoluyla uzaklastirilmas: sebebiyle optimal sivi tedavisi
ile  serumdan  uzaklastirilamadigi  durumlarda
ekstrakorporeal tedavi toksinin uzaklastirilmasi i¢in en
uygun tedavi olarak karsimiza c¢ikmaktadir. Bununla
birlikte, lityum  zehirlenmesinde ekstrakorporeal
tedavinin endikasyonlar1 ve faydalari hala tartigmali bir
konudur (9,10). Calismamiz lityum zehirlenmesinde
ekstrakorporeal tedaviye karar vermede ¢ok degiskenli
lojistik regresyon modeli kullanilarak yas, EKG
degisikligi varligi, GKS skorunda diisiikliik, kreatinin,
BUN, CPK ve serum lityum diizeyi, yatig siiresi gibi
kriterler g6z Oniinde bulunduruldugunda; EKG
degisikligi varligi, GKS skorunda diisme ve serum
lityum diizeyi yiiksekliginin 6ngoriicii  faktorler
oldugunu gostermistir. Tek degiskenli lojistik regresyon
modelinde kullanilarak yas, EKG degisikligi varligi,
GKS skorunda diistikliik, kreatinin, kreatinin, BUN ve
serum lityum diizeyi yiiksekligi lityum zehirlenmeli
olgularda ekstrakorporeal tedaviyi ongoriicii bagimsiz

faktorler olarak bulunmustur.

Vodovor ve ark. tarafindan yapilan 10 yillik bir siirecte
yogun bakim iinitesine yatirilan lityum zehirlenmeli 128
hastanin erkek/kadin orant 0.7 ve yas ortancasi 46
(min:35; max:56) olarak  Dbildirilmigtic  (10).
Calismamizda kadin agirliginin fazla oldugu ve daha
gen¢ hastalardan olustugu dikkat g¢ekmektedir.
Calismamizda yas ve cinsiyet arasinda istatistiksel
farklilik tespit edilmemistir. Ozellikle ilerleyen yasla
birlikte lityum klirensinin azalacagi ve daha disiik
serum konsantrasyonlarinda bile, 06zellikle kronik
kullanimda yash hastalarda (>60 yas) lityum
zehirlenmesi  gorililecegi  Ongoriilmektedir.  Kronik
lityum zehirlenmeleri {izerine yasin etkisini aragtiran
Chan ve ark., ordinal regresyon modeli kullanarak hasta

yasimnin ciddi toksisite icin bagimsiz risk faktorii

olmadigini saptamiglardir (11). Calismamizda yas, tek
degiskenli lojistik regresyon modeli kullanilarak
ekstrakorporeal tedavi icin bagimsiz risk faktorii olarak
saptanmigtir. Bu durum her ne kadar Chan ve ark.’nin
caligmasinda 242 hasta yer alsa da hemodiyalize alian

hasta sayis1 (n=4) az olmasina bagli olabilir (11).

Orta ve ciddi lityum zehirlenmesinde EKG
degisiklikleri literatiirde bildirilmektedir. Bildirilen
EKG anormallikleri arasinda Wandering atrial
pacemaker, siniis bradikardisi, ST-segment elevasyonu,
Brugada sendromu, T dalgasinda diizlesme veya
inversiyonu ve QT interval uzamasi yer almaktadir (12-
14). Vodovor ve ark., distritmi gelisen yedi hastayi
yiiksek serum lityum diizeyiyle korele bulup distritmi
varligint hemodiyaliz tedavisi endikasyonu igin faktor
olarak saymiglardir (10). Literatiirde lityum zehirlenme
olgularin pek ¢ok ileti bozuklugunu gosteren EKG
degisikligi gosterilse de hemodiyaliz kararinda EKG
degisikliginin bagimsiz risk faktdrii olarak saptayan
calisma en son yayinlanan EXTRIP calismasidir
(10,15). Benzer sonucun g¢aligmamizda da saptanmig
olmast sebebiyle hemodiyaliz tedavisini ongérmede
EKG degisikligi varligimin vurgulanmasi agisindan bu

calisma O6nem arz etmektedir.

Lityum zehirlenmesinde en yaygin goriilen klinik
goriiniim biling degisikligidir. Bunun disinda tremor,
bas donmesi, halsizlik, apati, hiperrefleksi, konugma
bozuklugu, tinnitus, koreaoatetoid hareketler, klonus,
koma, konfiizyon ndbet lityum zehirlenmesinin
norolojik bulgulart arasinda yer alirken miyopati ve
periferal ndropatide lityum zehirlenmesinde sik goriilen
noromuskiiler  bulgulardir  (13). Ciddi lityum
zehirlenmesinin nonkonviilsif status epileptukusu igeren
nobet tablolarina yol agtig1 bildirilmistir (14). Vodovor
ve ark. tarafindan yiiriitilen EXTRIP c¢alismasinda
biling durumunda gerilik (GKS skoru<12) veya nobet
varligi, hemodiyaliz tedavisi i¢in endikasyon kabul
edilmistir (10,15). Calismamizda hemodiyalize giren
veya girmeyen hastalarin en az bir ndrolojik semptomu

olmas1 sebebiyle ekstrakorporeal tedavi Ongdrmede
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norolojik semptom varligr bagimsiz degisken olarak
saptanmamuistir. Buna karsin GKS skorunda diisiikliik
literatiirle uyumlu bir sekilde lityum zehirlenmesinde
tedavi secenegi olarak ekstrakorporeal tedaviyi
ongormede bagimsiz bir degigsken olarak ¢alismamizda
tespit edilmistir.

Serum lityum diizeyinin 5 mEq/L’nin, bdbrek
yetmezligi varliginda 4 mEq/L’nin ve ciddi lityum
zehirlenmesi semptomlar1 varliginda 2.5 mEq/L’nin
tizerinde olmast durumunda ekstrokorporeal tedavi
onerilmektedir  (10,15). Calismamizda yer alan
hastalarin serum lityum diizey ortalamasi 2.24+0.88
mEq/L ve basvuruda dlgiilen en yiiksek serum lityum
diizeyi 6.3 mEq/L olarak saptanmistir. Calismamizda
yer alan hastalarin serum lityum diizey ortalamasi diisiik
olmasmma ragmen eslik eden orta-ciddi lityum
zehirlenme  bulgularinin  eslik  etmesi  nedeniyle
hastalarin beste birinin hemodiyalize alindig1 dikkati
¢ekmektedir. Calismamizda lityum zehirlenmesinde
ekstrakorporeal tedaviyi Ongérmede serum lityum
seviyesinin yiiksekligi bagimsiz risk faktorii olarak
saptanmigtir. Lityumun sadece bobreklerden atilan bir
ilag olmasi sebebiyle herhangi bir bobrek hasar
varliginda veya diyare gibi buna zemin hazirlayan
herhangi bir durum varliginda lityumun renal klerensi
azalir, toksisite gelisme ihtimali artar. Calismamizda tek
degiskenli lojistik regresyon modeli kullanildiginda
BUN ve kreatinin yiiksekligi lityum zehirlenmesinde
ekstrakorporeal tedaviyi Ongdrmede bagimsiz risk
faktorii olarak saptanmigtir. EXTRIP ¢alismast kronik
bobrek hastaligi, KDIGO evre 2-3, oligiiri/aniiri
varliginda, 65 yas altinda serum kreatinin
konsantrasyonu >176 pmol/L ve yas>65 ise serum
kreatinin  konsantrasyonu >132 umol/L  olmasi
durumunda serum lityum diizeyi 4 mEq/L iizerinde
olmasi durumunda ekstrakorporeal tedavi 6nermektedir

(10,15).

Retrospektif gozlemsel ¢alismamizin kisitlamalari
oldugunun farkindayiz. Ekstrakorporeal tedavinin

lityum zehirlenmesinde ne zaman kullanilacagi, hangi

endikasyonlarda tedavi segenegi olarak diistiniilmesi
gerektigi, 6zellikle lityumla iliskili toksisiteyi onlemede
veya toksik etkilerin tersine c¢evrilmesindeki etkisi
randomize kontrollii ¢alismalarla daha dogru sekilde
aydinlatilabilir.  Caliyjmamizin  diger kisitlamalari
arasinda siddet skoru veya klinik siddet skorunun
kullanilmamig olmasi sayilabilir. Buna karsin lityum
zehirlenmesinin nadirligi ve tedavi segenegi olarak
tartigmalarin devam ettigi ekstrakorporel tedavi igin
calismamiz, uluslararasi literatiire katki saglayacagini

diisinmekteyiz.

Sonug olarak, acil servise bagvuran zehirlenme olgulari
icinde az goriilen lityum zehirlenmesinin tedavisinde
ekstrakorporeal tedavinin Ongoriicii faktorleri olarak
yeni gelisen EKG degisikligi ve GKS skorunda gerililik
saptanmigtir.  Lityum  zehirlenmesi  yOnetiminde
ozellikle EKG degisikligi, biling degisikligi ve ndrolojik
degisikligi olan hastalarin bagvuru aninda ciddi serum
diizey yiiksekligi olmasa bile tedavide ekstrakorporeal

tedavinin kullanim1 diisiiniilmelidir.

Catisma Beyani: Yazarlar gikar catismast olmadigimi
beyan ederler.

Arastirmacilarin Katki Orant Beyani: Anafikir: FC, CK;
Analiz: FC, OUT; Veri saglama: FC, OUT; Yazim: FC;
Diizeltme: FC, CK; Onay: FC, OUT, CK

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir
kurum ya da kisiden finansal destek alinmamustir.
Calismanin istatistiksel analizleri Ondokuz Mayis
Universitesi Tip Fakiiltesi Halk Saghgi AD. gretim
iyesi Dog¢. Dr. Ozlem Terzi tarafindan kontrol
edilmistir. Yazarlar olarak ¢alismamiza destekleri i¢in

kendisine tesekkiir ederiz.

Etik Kurul Onam:: Ondokuz May1s Universitesi Klinik
Arastirmalar Etik Kurulu, tarih: 24.11.2021, say1 no:
2021/529.
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Evaluation of the Effect of Psychological Resilience and Temperament on Epidemic Anxiety
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07/

Amac: Bu ¢alismada Covid-19 pandemisi doneminde yiiz yiize
egitim gérmekte olan tip fakiiltesi 4., 5. ve 6. simif 6grencilerinin
miza¢ ve psikolojik saglamliklariin  degerlendirilmesi
amaglanmustir.

Gerec ve Yontemler: Bu arastirma kesitsel tipte ve tanimlayici

bir ¢alismadir. Aragtirmaya goniilliilik ilkesiyle, c¢evrimigi

anket formunu dolduran 250 Tip Fakiiltesi 6grencisi dahil

edilmistir. Tim katilimcilara; sosyodemografik veri formu,

TEMPS-A Mizag Olgegi (Temperament Evaluation of
Memphis, Pisa, Paris, San Diego Autoquestionaire), Salgin

Hastahk Kaygis1 Olcegi ve Kisa Psikolojik Saglamlik Olgegi

uygulanmigtir.

Bulgular: Yas ortalamasi 23.12+1.76/y1l olan katilimcilarimn
%60.4’i kadin ve %39.6’s1 erkeklerden olusmaktadir.
Katilimcilarin  psikolojik saglamlik 6l¢egi puan ortalamasi
17.9142.48, salgin hastalik kaygisi 6lgegi puan ortalamasi
43.88+12.87°dir. Miza¢ degerlendirmesi puan ortalamasi
depresif mizag i¢in 10.94+4.0, siklotimik mizag igin 9.42+5.04,
hipertimik mizag igin 11.65+4.6, irritabl mizag i¢in 13.35+£3.84
ve anksiydz mizag i¢in 14.90+6.19 oldugu tespit edilmistir.
Aragtirmada kadinlarin  salgin  hastalik  kaygist  puan
ortalamalarinin, erkeklere gore anlaml diizeyde yiiksek oldugu
tespit edilmistir (F=0.120, t=4.082, p=0.000). Psikolojik
saglamlikla salgin kaygis1 ve anksiydz mizag¢ arasinda anlamli
negatif yonli bir iliskinin (r=-0.289, r=-0.457) oldugu tespit
edilmistir. Anksiydoz mizag ile salgin kaygisi toplam puani
arasinda giiclii pozitif iliski (r=0.408) bulunmusgtur.

Sonug¢: Calismamizda, cinsiyetin salgin kaygisi iizerinde anlamli
diizeyde yordayici oldugu, psikolojik saglamlik ile salgin kaygist
ve anksiy0z mizaca sahip olma arasinda negatif yonli bir iligki
oldugu bulunmustur.

Anahtar Kelimeler: Covid-19 Pandemisi, psikolojik saglamlik,
mizag, tip fakiiltesi ogrencileri

ABSTRACT

Obijective: In this study, it is aimed to evaluate the temperament
and psychological resilience of 4th, 5th and 6th grade students
of medical faculty who are receiving face to face education
during the Covid-19 pandemic period.

Material and Methods: This research is a cross-sectional and
descriptive study. Two hundred and fifty medical school
students who filled out the online questionnaire were included
in the study on a voluntary basis. Sociodemographic data form,
TEMPS-A Temperament Scale ((Temperament Evaluation of
Memphis, Pisa, Paris, San Diego Autoquestionaire), Epidemic
Anxiety Scale (EAS) and Brief Psychological Resilience Scale
(BPR) were applied to all participants.

Results: Of the participants, 60.4% were women and 39.6%
were men, with a mean age of 23.12+1.76/year. The mean score
of the participants' psychological resilience scale was
17.9142.48, and the mean epidemic anxiety scale score was
43.88+12.87. Temperament evaluation mean score was
determined as 10.9444.0 for depressive temperament,
9.42+5.04 for cyclothymic temperament, 11.65+4.6 for
hyperthymic  temperament, 13.35+3.84  for irritable
temperament and 14.90+6.19 for anxious temperament. In the
study, it was determined that the mean epidemic anxiety score
of women was significantly higher than that of men (F=0.120,
t=4.082, p=0.000). It was determined that there was a
significant negative relationship (r=-0.289, r=-0.457) between
psychological resilience, epidemic anxiety and anxious
temperament. A strong positive correlation (r=0.408) was found
between anxious temperament and epidemic anxiety total score.
Conclusion: In our study, it was found that gender was a
significant predictor of epidemic anxiety, and there was a
negative relationship between psychological resilience,
epidemic anxiety and having an anxious temperament.

Keywords: Covid-19 Pandemic,
medical students

resilience, temperament,
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GIRIS
Koronaviriis ailesinin iiyesi olan SARS-CoV-2 ilk
olarak, 2019 yilmin aralik ayinda Cin’in Wuhan
kentinde ortaya ¢ikmis ve tespit edilen bu yeni tip viriis
Cin’in diger eyaletlerinde ve birgok iilkede, hatta kitada
hizla yayilmistir (1). 11 Mart 2020 tarihinde ise COVID-
19 salgmi diinya saglik orgiitii tarafindan “pandemi”
olarak ilan edilmistir (2). Ilk vakanin 10 Mart 2020
tarihinde gorildiigi, ilk 6liimiin 15 Mart 2020 tarihinde
gerceklestigi Tiirkiye’de ise vaka sayisi 8.7 milyonu,
hayatin1 kaybedenlerin sayis1 ise 76 bini ge¢mistir (3).
Pandemi donemlerinde hastaliktan etkilenmenin yani
sira beslenme, barinma ve temel ihtiyaglar agisindan
sorunlar ortaya cikabilmekte, fiziksel sagligin yani sira
toplumun ruh  saghgi  da  Onemli  Olgiide
etkilenebilmektedir (4). Covid-19’un beklenmedik
sekilde genis yayilma hizi, artan sayida dogrulanmisg
vaka ve oliim sayis1 hem saglik ¢aliganlart hem de halk
iizerinde kaygi, stres ve depresyon gibi psikolojik
sorunlara neden olmustur (5). Bdylesi stresli ve
travmatik durumlarla bas etmede bireylerin psikolojik
acidan ne kadar dayanikli ve giiglii olduklari 6nemlidir.
Alan yazinda psikolojik dayaniklilik olarak adlandirilan
bu kavram, bireylerin karsilagsmis olduklari bir takim
olumsuz yasam olaylarina, travmatik yasantilara ragmen
saglikli bir sekilde uyum saglamast ve gelisim
gostermesi olarak tanimlanmaktadir (6). Bazi bireylerin
digerlerine gore olumsuzluklara karsi psikolojik olarak
daha dayanikli oldugu ve kirilganlik veya dayaniklilik
kaliplarinin farkli oldugu kanitlanmistir (7). Biiylik
Olgekli stresli olaylarla karsi karsiya kalan bir
popiilasyonun psikolojik tepkisini belirlemede bireyler
arast Ozelliklerin ve demografik o6zelliklerin roli
hakkinda karisik kanitlar mevcuttur. Bu nedenle, Covid-
19 pandemisi sirasinda acil miidahale stratejilerini
uygulamak i¢in psikolojik etkinin olast tahmin
edicilerini tespit etmek ¢ok dnemlidir (8). Dayaniklilik
ve Covid-19 pandemisine uyum ile iliskilendirilebilecek
bir diger onemli husus, duygusal mizaglarla temsil

edilmektedir. Mizaglar, giiclii biyolojik temeller ve

yasam boyu kararlilikla, duygusal tepkisellikte erken
ortaya ¢ikan bireysel farkliliklar olarak diistiniiliir (9).
Akiskal dncelikle depresif, manik/hipertimik, siklotimik
ve irritabl olarak tanimlanan 4 mizag tipine besinci
olarak kaygiyr eklemistir. Affektif mizac boyutlari,
bebeklikten itibaren belirmekte, yasam boyunca
nispeten sabit kalmakta ve sonraki ruhsal yapilanmanin
belirmesinde onemli gorunmektedir. Bazi duygusal
mizag zellikleri ve ilgili kisilik yapilari, cevresel stres
faktorleriyle daha iyi basa c¢ikma mekanizmalar
sunarak, bir dereceye kadar uyumsal islevsellige aracilik
edebilir (10).

Tip fakiiltesi 4., 5. ve 6. sinif dgrencileri diger saglik
calisanlar1 gibi cesitli yonlerden saglik bakim ihtiyaci
olan insanlarla temas etmekte ve saglik sisteminin
o6nemli bir parcasi olarak goriilmektedir. Tim diinyay1
etkisi altima alan Covid-19 pandemisi stajyer
Ogrencilerimizin egitim siirecini olumsuz ydnde
etkilemistir.

Bu c¢alismada aligkin olduklart siireglerin  disinda
egitimlerine devam etmek zorunda kalan tip fakiiltesi 4.,
5. ve 6. sinif 6grencilerinin salgin kaygilarinin mizag ve
dayaniklilik

psikolojik durumlariyla iliskisi

degerlendirilmesi amaglanmstir.

GEREC VE YONTEM
Arastirma igin T.C. Saglhk Bakanlhgt 2021-09-

23T18 37 59 numarali izni sonrasi, yerel etik kuruldan
(Kirikkale Universitesi Tip Fakiiltesi Girigimsel
Olmayan Arastirmalar Etik Kurulu, tarih: 07.10.2021;
karar no: 2021.10.06) onay alinmustr.

Bu arastirma kesitsel tipte ve tanimlayici bir calismadir.
Arastirma  evrenini  2021-2022  Egitim-Ogretim
déneminde, Kirikkale Universitesi Tip Fakiiltesi 4,5. ve
6. smifta aktif egitim gormekte olan 250 Ogrenci
olusturmaktadir. Arastirmada oOrneklem segimine
gidilmemis goniillii olan, online anket formunu
doldurup onaylayan kisiler ¢calismaya dahil edilmistir.
Medikal tedavi almasini gerektirir kronik hastaliklari

olanlar ve herhangi bir nedenle psikiyatrik tedavi alan
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katilimcilar ¢alisma dis1 birakilmistir. Arastirmanin
verileri Ekim-Kasim 2021 doéneminde toplanmustir.
Tiim katilimcilara; sosyodemografik veri formu,
TEMPS-A Mizag Olgegi, Salgin Hastahk Kaygisi
Olgegi (SHKO) ve Kisa Psikolojik Saglamhik Olgegi
(KPSO) uygulanmistir. Katilimcilara uygulanan bu
anketler arastirmacilar tarafindan “Google Form”
kullanilarak ard arda sorular seklinde bir araya
getirilmistir. Hazirlanan formlar elektronik posta yolu
ile c¢evrimigi olarak katilimcilara gonderilmistir.
Arastirmanin yiiriitiilmesi esnasinda Helsinki Bildirgesi
prensiplerine uyulmustur.

Veri Toplama Araglart

Sosyodemografik Veri Formu: Arastirmacilar tarafindan
olusturulmustur. Katilimeilarin yasi, cinsiyeti, hangi
smifta 6grenci olduklari, ebeveynlerinin egitim diizeyi,
gelir diizeyi ve yetistikleri ailenin Ozellikleri gibi
bilgilere yer verilmistir.

TEMPS-A Miza¢ Olgesi (Temperament Evaluation of
Memphis, Pisa, Paris, San Diego Autoquestionaire):
Bireylerdeki baskin affektif mizaci degerlendirmek igin
Akiskal (1996) tarafindan gelistirilmis bir dlgektir. Oz-
bildirime dayali olan 6l¢ek 100 maddeden olusur. Kisi,
bireysel 6zelliklerini degerlendirerek her maddeyi dogru
veya yanhs seklinde yanitlar. Olcegin depresif,
hipertimik, irritabl, siklotimik ve anksiydz mizag¢ olmak
tizere 5 alt boyutu vardir. Tirk¢e formu gegerlik ve
giivenirlik ¢aligmalar1 Vahip ve ark. tarafindan
yapilmistir (11). Tiirkge formunun, her bir mizag
ozelligi i¢in ayr1 ayri hesaplanan test giivenirligi 0.73-
0.93 ve Cronbach-alfa katsayis1 0.77-0.85 arasindadir.
Yap1 gecerligi ve i¢ tutarlik analizleri sonucunda 6l¢ek
gecerli ve giivenilir bir veri toplama araci olarak
degerlendirilir.

Salgin Hastalik Kaygis: Olgegi (SHKO): Olgek Covid-
19 dahil biitiin salgin hastaliklarin olusturdugu kaygi
diizeyini degerlendirmek icin Hizli Sayar ve ark.
tarafindan gelistirilmigtir  (12). Salgm, ekonomik
karantina ve sosyal yasam alt boyutlart bulunan 18

maddelik bir 6zbildirim &lgegidir. Olgegin i¢ tutarlilik

katsayisi (a) 0.90 olarak elde edilmistir. Test-tekrar test
giivenilirlik katsayis1 0.73 olarak bulunmustur.

Kisa Psikolojik Saglamhik Olgegi (KPS): Bireylerin
psikolojik saglamliklarini 6l¢ebilmek amaciyla Smith ve
ark. tarafindan 2008 yilinda gelistirilmistir. Besli likert
tipinde, 6 maddelik, 6zbildirim tarz1 bir 6l¢me aracidir.
Olgekte bulunan ve tersten kodlanan maddeler
cevrildikten sonra, alinan yiliksek puanlar, yiiksek
psikolojik saglamliga isaret etmektedir. Olgegin
Cronbach-alfa katsayis1 0.83 bulunmustur (13).
Istatistiksel Analiz

Katilimcilardan elde edilen verilerin
degerlendirilmesinde hazir istatistik yazilimi SPSS for
Windows 25 (Statistical Package for Social Sciences for
Windows 25; Version 13.0; SPSS; Inc., Chicago, IL)
kullanilmistir.  Siirekli degiskenlerin normal dagilip
dagilmadigini géstermek i¢in Skewness ve Kurtosis testi
uygulanmis ve verilerin normal dagilama uygun oldugu
belirlenmistir. Katilimcilarin demografik bilgileri ve
Olgeklerden aldiklar1 puan ortalamalariyla ilgili
dagilimlar1  tanimlayict  istatistikler  kullanilarak
belirlenmigtir.  Demografik  degiskenlerin  salgin
kaygisini farklilagtirmasina yonelik bilgi elde edebilmek
icin t-testi ve tek yonlii varyans analizi kullanilmistir.
Salgmn kaygisi diizeyi, psikolojik saglamlik diizeyi ve
mizag Ozellikleri arasindaki iliskiyi inceleyebilmek igin
Pearson Momentler Korelasyon teknigi kullanilmustir.
Demografik degiskenler, psikolojik saglamlik ve mizag
Ozelliklerinin  salgin  kaygist  iizerindeki etkisini
gorebilmek icin regresyon analizi yapilmistir. Sonuglar
%095 giiven araliginda, p<0.05 anlamlilik diizeyinde ve

p<0.01 ileri anlamlilik diizeyinde degerlendirilmistir.

BULGULAR
Arastirmamiz, ¢alismaya katilma dlgiitlerine uygun, 250
Tip Fakiiltesi 6grencisi ile yiiriitiilmiistiir. Ogrencilerin
85’1 (%34) 4. smuf, 102’si (%40.8) 5. smif ve 631
(%25.2) 6. smifta egitimlerine devam etmektedir. Yas
ortalamas1 23.12+1.76/y1l olan katilimcilarin %60.4’i
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kadin ve %39.6°s1 erkeklerden olugsmaktadir. Calismaya

ait sosyodemografik bilgiler Tablo 1’de gosterilmistir.

Tablo 1: Katilimcilarin sosyodemografik 6zellikleri

Yas (ortalama + SS) 23.12+1.76
Say1 %
Cinsiyet 250
Kadin 151 60.4
Erkek 99 39.6
Simif
4. simif 85 34.0
5. smif 102 40.8
6. smif 63 25.2
Anne egitim diizeyi
Tlkokul 63 25.2
Ortaokul 33 13.2
Lise 66 26.4
Universite 80 32.0
Diger 8 3.2
Baba egitim diizeyi
Ilkokul 23 9.2
Ortaokul 20 8.0
Lise 61 244
Universite 121 48.4
Diger 25 10.0
Aile tipi
Cekirdek 215 86.0
Genis 28 11.2
Pargalanmis 7 2.8

Gelir diizeyi
Dar gelirli 20 8.0
Orta gelirli 196 78.4
Yiiksek gelirli 34 13.6
Aile ozelligi
Asirt korumaci 49 19.6
Otoriter 74 29.6
Demokratik 127 50.8

Calismanin  sonuglarina gore, Ogrencilerin  Salgin
Hastalik Kaygi Olgeginden aldiklar1 toplam puan
ortalamas1 43.88+12.87°dir. Salgin Hastalik Kaygi
Olgegi alt boyutlarindan salginin puan ortalamasi
13.04+5.37, ekonominin puan ortalamasi 4.72+2.20,
karantinanin puan ortalamast 11.78+3.88 ve sosyal
yasamin puan ortalamast 14.22+4.84°tlir. Mizag
degerlendirmesinde elde edilen puan ortalamalarinin
depresif mizag i¢in 10.94+4.0, siklotimik mizag i¢in
9.4245.04, hipertimik miza¢ i¢in 11.65+4.61, irritabl
miza¢ i¢in 13.35£3.84 ve anksiydz miza¢ igin
14.90+6.19 oldugu tespit edilmistir. Kisa Psikolojik
Saglamlik Olgegi puan ortalamasi 17.91+ 2.48 olan
katilimcilarin Slgeklerden aldiklari puan ortalamalari

Tablo 2’de gosterilmistir.

Tablo 2: Katilimcilarm KPSO, SHKO ve Temps-A 6l¢egi puanlari

Katilimcilar (n=250) Ortalama puan £+ SS

Maksimum puan

Minimum puan

KPSO 17.91 +2.48
SHKO toplam 43.88 + 12.87
Salgin 13.04 +£5.37
Ekonomik 4.72+2.20
Karantina 11.78 +£3.88
Sosyal yasam 14.22 £ 4.84
Depresif mizag 10.94 + 4.0
Siklotimik miza¢ 9.42+5.04
Hipertimik mizag 11.65+4.61
Irritabl mizac 13.35+3.84
Anksiy6z mizag 1490+ 6.19

26.0 13.0
82.0 18.0
34.0 7.0
10.0 2.0
20.0 4.0
25.0 5.0
18.0 0
18.0 0
20.0 0
18.0 1.0
24.0 0

KPSO: Kisa Psikolojik Saglamlik Olgegi, SHKO: Salgin Hastalik Kaygis1 Olgegi
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Arastirmada sosyodemografik degiskenlerin SHKO
puanlarinda farklilasmaya sebep olup olmadigi
incelenmis olup, kadinlarin toplam puan ortalamalarimin
erkeklere gore anlamli diizeyde yiiksek oldugu tespit
edilmistir (F=0.120, t=4.082, p=0.000). Yapilan tek
yonlii varyans analizi sonuglarina gore sinif, anne egitim
diizeyi, baba egitim diizeyi, gelir diizeyi, aile tipi ve aile
ozelligi gibi  degiskenlerin SKO  puanlarinda

farklilagsmaya sebep olmadig1 gosterilmistir.

Psikolojik saglamlik diizeyi, salgin kaygisi ve mizag
Ozellikleri arasindaki iligki incelendiginde psikolojik
saglamlikla salgin kaygisi arasinda negatif yonlii bir
iliskinin (r=-.289) oldugu tespit edilmistir. Ayni
zamanda psikolojik saglamlikla en gii¢lii negatif iligkisi
olan mizag oOzelliginin anksiydz mizag (r=-0.457)
oldugu bulunmustur. Anksiydz mizag ile salgin kaygisi
toplam puani arasinda giiclii pozitif iligki (r=.408)
bulunmaktadir. Tablo 3’te Olgekler arasindaki

korelasyon degerleri sunulmustur.

Tablo 3: Psikolojik saglamlik, salgin kaygisi ve mizag 6zellikleri puanlar1 arasindaki iliski

1 2 4 5 6 7
KPSO 1 -.289™ -.334™ -.283™ 1647 -.248™ - 457"
SHKO 1 -.168™ 135" -.063 .408™
Depresif mizag .608™ -.382™ 499** 5177
Siklotimik mizac 1 -.013 .603™ .539™
Hipertimik mizag 1 014 -.269™
Irritabl mizac 1 4727
Anksiy6z mizag 1

*p<.05, **p<.01, KPSO: Kisa Psikolojik Saglamlik Olcegi, SHKO: Salgin Hastalik Kaygis1 Olcegi

Calisma grubunda demografik degiskenlerin, psikolojik
saglamlik diizeyinin ve miza¢ Ozelliklerinin salgin
kaygis1 iizerindeki yordayict etkisini incelemek igin
hiyerarsik regresyon analizi yapilmistir. Bu kapsamda
oncelikle c¢oklu bagintt problemine iligkin analizler
yapilmig ve Durbin-Watson degerinin 1.87 oldugu
belirlenmigtir. Elde edilen sonuglar ¢oklu baginti
problemi olmadigin1 gostermektedir. Tablo 4’te Model
1 incelendiginde cinsiyetin salgin kaygist {izerinde
anlamli diizeyde yordayic1 etkiye sahip oldugu
goriilmektedir (p<0.05). Diizeltilmis R? degeri 0.04 tiir.
Bu sonug cinsiyetin salgin kaygisi iizerindeki varyansin
%4 {inii agikladigim gdstermektedir. Tkinci modelde ise

psikolojik saglamlik diizeyi (p<.05) ve anksiydz mizag

(p<0.05) degiskenlerinin eklenmesi, %21’lik varyansi
aciklamis ve R?’deki bu degisim anlamli bulunmustur
(p<0.05). Model 1°deki degerler g6z Oniinde
bulunduruldugunda sadece cinsiyetin salgin kaygisi
tizerinde anlamli yordayici etkiye sahiptir. Model 2°de
ise psikolojik saglamlik diizeyi ve anksiydz mizag
puanlarinin modele ek olarak anlamli katki sagladigt
goriilmektedir. Psikolojik saglamlik puanindaki her 1
birimlik degisim salgin kaygisi puaninda 0.15 puanlik
degisime sebep olurken, anksiy6z mizag¢ puanindaki her
1 birimlik degisim salgin kaygisi puaninda 0.4 puanlik
bir degisim ortaya ¢ikarmaktadir. Tablo 4’te

sunulmustur.
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Tablo 4: Salgin kaygisini etkileyen faktorler

Degiskenler Model 1 Model 2

B S.H. Beta B S.H Beta
Cinsiyet -6.835 .1.667 -.260™ -4.704 1.600 -179™
Yas 174 .550 .024 276 .510 .038
Suif 1.534 1.236 .091 .984 1.161 .059
Anne egitimi -.228 .785 -.022 -.359 721 -.035
Baba egitimi -.544 901 -.046 -.564 .833 -.047
Aile Yapisi -.343 1.853 -.012 -.170 1.713 -.006
Gelir diizeyi -.265 1.799 -.010 .780 1.694 .028
Aile 6zelligi -.182 1.055 -.011 1.061 1.001 .064
Psikolojik saglamlik 751 335 .145"
Depresif mizac 495 .280 154
Siklotimik mizag -.208 222 -.082
Hipertimik mizag 117 192 .042
Irritabl mizac 271 .260 .081
Anksiydz mizag -.832 .165 -.400™
R 277 .506
R? 077 .256
Adj..R? .046 212
R? change 077 179

*p<.05, **p<.01, S.H.: Standart Hata

TARTISMA

Tiim diinyay1 etkisi altina alan Covid-19 pandemisi
stajyer 6grencilerimizin egitim siirecini olumsuz yénde
etkilemis olup; ¢alismada 4, 5 ve 6. sinif 6grencilerinin
salgin kaygilarmin mizag¢ ve psikolojik dayaniklilik
durumlartyla iligkisi degerlendirilmigtir. Calismamizda,
cinsiyetin salgin kaygisi {izerinde anlamli diizeyde
yordayici oldugu, psikolojik saglamlik diizeyi ile salgin
kaygis1 ve anksiy6z mizaca sahip olma arasinda negatif
yonlii bir iliski oldugu bulunmustur.

Calismamizda kadinlarin salgin hastalik kaygi 6l¢ek
puaninin erkeklere gore anlamli diizeyde yiiksek oldugu
tespit edilmistir. T1p fakiiltesi 6grencilerinde Covid-19
korkusunun degerlendirildigi Iran’da yapilmis bir
calismada, kadin Ogrencilerin erkeklere oranla daha
yiiksek koronafobi diizeyine sahip oldugu bildirilmistir
(14). Buna ragmen Covid-19 korkusunu incelerken
kadin ve erkekler arasinda cinsiyet kaynakli bir farklilik
bulunmadigint bildiren ¢aligmalar da bulunmaktadir
(15). Calismamizda simnif, anne egitim diizeyi, baba

egitim diizeyi, gelir diizeyi, aile tipi ve aile 6zelligi gibi

degiskenlerin salkin kaygist dlgek puanlarinda
farklilagsmaya sebep olmadig1 gosterilmistir. Ancak bu
alanda yapilmig psikolojik saglamliligin
ongoriiciilerinin degerlendirildigi bagka bir ¢aligmada
daha az kontrolcii aile yapisina sahip olmanin
saglamligin yordayicisi oldugu bildirilmistir (16).

Psikolojik saglamlik diizeyi ile salgin kaygis1 arasindaki
iliski incelendiginde negatif yonlii bir iliski oldugu tespit
edilmistir. Psikolojik saglamlik zorluk, belirsizlik ve
degisimle etkili bir sekilde basa ¢ikma i¢in hayati bir
oneme sahiptir. Pandemi doneminde psikolojik
saglamliga  katkida  bulunabilecek  faktorlerin
degerlendirildigi  bir ulusal anket ¢aligmasinda
dayaniklilik puanlar1 diisiik olanlarin daha sidddetli
depresyon ve kaygi yasadiklari, pandeminin duygusal
zorluklariyla basa ¢ikmakta daha fazla zorlandiklari
bildirilmistir (17). Ayn1 zamanda psikolojik saglamlikla
en gliclii negatif iligkisi olan mizag 6zelliginin anksiy6z
mizag oldugu bulunmustur. Duygusal mizaglar, ¢cevresel
stres faktorlerine karsi daha iyi veya daha kotii basa
¢itkma mekanizmalarin1  tegvik ederek uyumsal

islevsellige aracilik edebileceginden dayaniklilig:
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etkileyebilir (10). Psikiyatrik hasta ve saglikh
kontrollerde Covid-19 pandemisine karsi saglamligin
mizagla ile iliskisinin degerlendirildigi bir ¢aligmada
siklotimik ve anksiydz mizaca sahip olanlarda
dayanikliligin koti oldugu bildirilmistir (16). Anksiydz
mizag ile salgin kaygisi toplam puani arasinda da giiglii
pozitif iligki bulunmaktadir. Bu durum anksiy6z mizaca
sahip olan kisilerin siiregen kaygi yasamalar1 ve etkin
bas etme stratejilerinden uzak olmalar1 nedeniyle salgin
kaygilariin daha yiiksek olmastyla agiklanabilir.
Calisma grubunda demografik degiskenlerin, psikolojik
saglamlik diizeyinin ve miza¢ Ozelliklerinin salgin
kaygisi iizerindeki yordayict etkisini incelemek igin
hiyerarsik regresyon analizi yapilmistir. Model 1
incelendiginde cinsiyetin salgin kaygis1 iizerinde
anlamli diizeyde yordayict etkiye sahip oldugu
cinsiyetin salgin kaygisi lizerindeki varyansin %4’linii
acikladigini  gostermektedir. Bu durum cinsiyetin
genetik, sosyokiiltiirel, hormonal ve gelisimsel
faktorlerin  yani sira  psikososyal strese  karsi
savunmasizligin  6nemli bir biyolojik gdstergesi
olmasiyla agiklanabilir (18). Calismamizda kadinlarin
salgin hastalik kaygist dlgek puanlari anlamli derecede
yiiksekti. Bu alanda yapilmis yakin tarihli bir ¢aligmada
ise erkek cinsiyete sahip olmanin kaygi i¢in koruyucu
oldugu, erkeklerin belirli bir dereceye kadar stresli bir
olay kasisinda psikolojik belirtiler gelistirme olasiligimin
daha diisiik oldugu bildirilmistir (9).

Ikinci modelde ise psikolojik saglamlik diizeyi ve
anksiydz miza¢ degiskenlerinin eklenmesi, % 21’lik
varyanst aciklamigtir. Model 2°de ise psikolojik
saglamlik diizeyi ve anksiy6z mizag¢ puanlarinin modele
ek olarak anlamli katki sagladigi goriilmektedir.
Psikolojik saglamlik puanindaki her 1 birimlik degisim
salgin kaygis1 puaninda 0.15 puanlik degisime sebep
olurken, anksiyd6z miza¢ puanindaki her 1 birimlik
degisim salgin kaygisi puaninda 0.4 puanlik bir degisim

ortaya ¢ikarmaktadir.

Psikolojik saglamlik kisisel kaynaklarin ¢esitli yonlerini
kapsayan zorlu yasam kosullarina uyum saglamanin
dinamik siireci olup, ruhsal bozukluklara karsi
koruyucudur (19). Dogal afetler karsisinda psikolojik
dayaniklilik ve psikolojik sikinti arasinda siirekli olarak
ters bir iliski oldugu bildirilmistir (20). Anksiy6z mizag
hafif stresli uyaranlara artan davranigsal ve fizyolojik
reaktivite ile karekterize edilir ve kadinlarda daha
yaygin olarak bulunur (10). Calisma verilerimiz literatiir
ile genel olarak benzerlik gostermistir. Ancak tip
fakiiltesi Ogrencileri iizerinde bu konuda ¢aligma
sayisinin kisitlt olmasi verilerimizin genellenebilirligini
sinirlamaktadir. Bu ¢aligmanin en 6nemli sinirliligi,
kesitsel bir degerlendirme yapmasi ve 0z bildirim
6lgeklerinin  kullanilmasidir. Bir diger sinirlilik ise
anketlerin yliz ylize goriismeler yerine ¢evrimici olarak
yapilmasi olabilir. Ancak pandemi doneminde
katilimcilarla uzun siireli yakin temas hastaligin yayilma
riskini artiracagindan bu dénemde online anket tercih
edildi. Online anketlerde soru sayisinin artmasi katilim
sayisini azaltacagindan soru sayisi sinirhdir. Bu
nedenle, katilimcilara Covid-19 tanisi konup konmadigi
veya tedavi goren bir akrabasi olup olmadig gibi veriler
toplanamadi.

Sonug olarak caligmamizda, cinsiyetin salgin kaygisi
tizerinde anlamli diizeyde yordayici oldugu, psikolojik
saglamlik diizeyi ile salgin kaygisi ve anksiy6z mizaca
sahip olma arasinda negatif yonlii bir iligki oldugu
bulunmustur. Covid-19 pandemisinin evrimi hala
tahmin edilemez oldugu ve uzun doénemde psikolojik
etkisi hakkinda ¢ok az sey bilindiginden, gelecegin
doktorlart olan tip fakiiltesi dgrencilerinin psikolojik
saglamliklarini etkileyen faktorlerin incelenmesinin ve
buna yonelik miidahalelerin planlanabilmesi agisindan

faydali olacag diistiniilmektedir.
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HEMSIRELERIN TIBBi HATA YAPMA EGILIMLERI: BiR KAMU
UNIVERSITESI TIP FAKULTESI HASTANESiI ORNEGI

Tendency of Nurses toMake Medical Error: The Case of A Public University
Medical Faculty Hospital
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Kirikkale Universitesi Saglik Bilimleri Fakiiltesi, Hemsirelik Bolimii, KIRIKKALE, TURKIYE

(0Y/
Amac: Bu ¢alisma, bir kamu iiniversite hastanesinde ¢alisan

hemsirelerin tibbi hata yapma egilimlerini belirlemek
amaciyla tanimlayici olarak yapildi.

Gere¢ ve Yontemler: Calismanin 6rneklemini, bir kamu
universitesi hastanesinde galigsan ve arastirmaya katilmaya
goniillii 78 hemsire olusturdu. Veriler, Demografik Bilgi
Formu ve Hemsirelerin Tibbi Hataya Egilim Olcegi ile
toplanmustir. Olcek, 49 madde, 5 alt boyuttan olusmaktadir
(min: 49; maks:245). Olgegin puan ortalamas yiikseldikce
hemsgirelerin tibbi hata yapma egiliminin diisiik oldugu
kabul edilmektedir. Veriler, ortalama ve yiizdelik
hesaplamalar1, Kruskal-Wallis testi ve Mann-Whitney U
testi ile degerlendirilmistir.

Bulgular: Arastirmaya katilan hemsirelerin yas ortalamasi
32.44 +7.11, %70.5’1 kadm olup %26.9’u daha 6nce tibbi
hata yaptigin1 belirtmektedir. Hemgirelerin tibbi hata yapma
egilim 6lgeginden aldiklari puan ortalamalarina gore, ilag ve
transfiizyon uygulamalart 84.84+5.29; hastane
enfeksiyonlarinin  6nlenmesi 55.66+4.83; hasta izlemi
malzeme ve cihaz giivenligi 39.57+6.71; diismelerin
onlenmesi 21.96+4.26; iletisim 22.83+3.69; tibbi hata
yapma egilim oOlgegi toplam  puan  ortalamasi
224.88+19.65’tir.  Calisilan  birime  goére  diigsmelerin
onlenmesi alt boyutunda, cerrahi bilimlerde ¢alisan
hemsirelerin puan ortalamasinin en diisiik (19.82+5.02)
oldugu belirlenmistir.

Sonug¢: Calismada, hemsirelerin genel olarak tibbi hata
yapma egilimlerinin diisik oldugu, ancak iletisim ve
diismelerin 6nlenmesi boyutunda hemsirelerin tibbi hata
egiliminin yiiksek oldugu ve cerrahi kliniklerde ¢aligan
hemsirelerin tibbi hataya egiliminin yiiksek oldugu
saptandi.

Anahtar Kelimeler: Hastane, t:bbi hatalar, hemsirelik,
egilim, iiniversite

ABSTRACT

Objective: This study was carried out as a descriptive study to
determine the tendency of the nurses working in a public
university hospital to make a medical mistake.

Material and Methods: The sample of the study consisted of
78 nurses working in a public university hospital and
volunteering to participate in the study. The data were collected
by Demographic Information Form and Nurses' Tendency to
Medical Error Scale. The scale consists of 49 items and 5 sub-
dimensions (min: 49; max: 245). As the average score of the
scale increases, nurses' tendency to make a medical mistake is
considered to be low. Data were evaluated with average and
percentage calculations, Kruskal Wallis test and Mann-Whitney
U test.

Results: The average age of the nurses participating in the study
was 32.44 + 7.11, 70.5%of them were women and 26.9%of
them stated that they had made a medical mistake before. The
average scores of the nurses on the tendency to make medical
errors were as follows: 84.84 + 5.29 for drug and transfusion
applications; 55.66 + 4.83 for prevention of hospital infections;
39.57 + 6.71 for patient monitoring material and device safety;
21.96 + 4.26 for prevention of falls and 22.83 + 3.69 for
communication. The average total score of the medical error
making tendency scale was 224.88 + 19.65. In the sub-
dimension of prevention of falls according to the unit studied,
the average score of the nurses working in the surgical units was
determined as the lowest (19.82 £+ 5.02).

Conclusion: In the study, it was found that the tendency of the
nurses to make a medical mistake in general was low, but in the
dimension of communication and preventing falls, the tendency
of the medical error of the nurses was high, and the tendency of
the nurses working in the surgical clinics was high.

Keywords: Hospital, medical errors, nursing, tendency,
university
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GIRIS

Saglik hizmetlerinin kalitesini ve giivenligini artirmaya
odaklanmis olan Uluslararas1 Akreditasyon Komisyonu
(JointCommission International, JCI)’nun amaglarinin
basinda, saglik hizmeti alan ve sunanlar i¢in riski azaltan
giivenli bir ortamin saglanmasi yer almaktadir (1). Hasta
giivenligi, saglik hizmetlerinde kaliteli hizmet sunmanin
en onemli gostergelerindendir (2). Hasta giivenligi,
“hastalara yardim ederken onlara zarar vermeden
kaginma, zarar vermeme” olarak tanimlanmaktadir (3).
Hasta giivenligini tehdit edebilecek unsurlarin basinda
ise tibbi hatalar yer almaktadir (4).

Tibbi hata, hastada herhangi bir olumsuz etki yaratip
yaratmadigina bakilmaksizin, konunun uzmanlar
tarafindan yanhs oldugu kabul edilen eylemlerdir (5).
Tibbi hata, saglik bakim uygulamalarinda bir islemin
yalnizca yanlhs ya da eksik yapilmasi anlamina
gelmemekte, yapilmasi gerektigi halde yapilmayan ya
da yapilmamasi gerektigi halde yapilan islemleri de
ifade etmektedir (6). Saglik Hizmetleri Orgiitlerinde
Akreditasyon Ortak Komisyonu (JointCommission on
Accreditation of Healthcare Organizations, JCAHO)
tibbi hata kavramii; “saglik hizmeti sunan bir
profesyonelin uygun ve etik olmayan bir davranista
bulunmasi, mesleki uygulamalarda yetersiz ve ihmalkar
davranmasi sonucu hastanin zarar gérmesi” seklinde
tanimlamaktadir (7). Amerikan Tip Enstitiisii (Institute
of Medicine) tarafindan tibbi hatanin, “bir amaci
bagsarmak i¢in yanlig bir plam1 kullanma ya da
planlanmig bir eylemi kasitli olarak ihmal ederek
tamamlamak” seklinde tanimlandig: belirtilmektedir (8,
9).

Tibbi hatalar genellikle ihmal, dikkatsizlik, bilgisizlik,
deneyimsizlik, beceri eksikligi gibi nedenlerle ortaya
¢ikmaktadir (10). Tibbi hatalar hastanin zarar gérmesi,
yeni problemlerin  olugmasi, tedavinin uzamasi,
maliyetin  artmas1  sonuglarm1  da  beraberinde
getirmektedir. Tim bunlarla birlikte hastalarin saglik
personeline giivensizligi, toplumun saglik sisteminden

memnuniyetsizligi ve saghk  profesyonellerinin

motivasyon kaybina da neden olabilmektedir (11,12)
Yapilan tibbi hatalarin aragtirilmasi, tartigilmasi ve
tekrar edilmemesi amaciyla gerekli onlemlerin
alinabilmesi igin tibbi hatalarin  Kkalite ydnetim
birimlerine bildirimleri yapilmalidir (13).

Tibbi hatalar saglik personellerinin timiini ilgilendiren
bir konu olmakla birlikte, hasta bakiminda dogrudan
gorev almasi nedeniyle tibbi hata yapma riski ile daha
fazla karsilastiklar1 belirtilen hemsireler agisindan ¢ok
daha onemlidir (14,15). Yapilan ¢alismalar hemgireler
tarafindan yapilan tibbi hatalarin genellikle ilag
uygulama hatalar1 (yanlis doz, yanls ilag, yanlis yer),
ilag reaksiyonlarinin uygun izlenmemesi, kayit tutmada
yetersizlik, hastaya zarar verecek durumlarin ve
yetersizliklerin -~ uygun  sekilde  denetlenmemesi
oldugunu ortaya koymaktadir (10,16-18). Hemsirelik
dogas1 geregi yogun bakima gereksinimi olan ve
terminal donemdeki hastalarla ¢alisma ve hastalarin
sorunlar1 nedeniyle duygusal a¢idan stresli bir meslektir.
Bununla birlikte hasta basina diisen hemsire sayisinin az
olmasi, asirn is yiki, vardiya ile calisma, iletisim
yetersizligi gibi caligma ortamina iligkin faktorler
hemsirelerin ~ tibbi hata  yapma
artirabilmektedir (16-20). Bu baglamda hasta bakiminda

olasiligimi

tibbi  hatalarin  6nlenmesinde onemli rolii olan
hemsirelerin sorumluluklar1 biiyiiktiir. Hemsirelerin
tibbi hataya egilimlerinin belirlenmesinin tibbi hataya
egilimi artiran durumlarin ortaya koyulmasi ve gerekli
Onlemlerin alinabilmesi ag¢isindan 6nemli oldugu
goriilmektedir.

Bu calisma hemsirelerin tibbi hataya egilimlerinin

belirlenmesi amaciyla yapilmistir.

GERECVEYONTEM

Arastirmanin Tipi ve Amact

Bu calisma bir Kamu Universitesi Tip Fakiiltesi
hastanesinde ¢alisan  hemsgirelerin  tibbi  hataya
egilimlerini belirlemek amaciyla tanimlayici olarak 1

Mart-30 Haziran 2018 tarihlerinde yapilmustir.
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Arastirmanin Evreni ve Orneklemi

Aragtirmanim evrenini, Bir Kamu Universitesi Tip
Fakiiltesi Hastanesi’nde gorev Yyapan hemsireler
olusturmustur (n=148). Orneklemi ise evren iizerinden
aragtirmaya katilmayi kabul eden tim hemsgireler
olugturmugtur. Arasgtirmanin yapildigi tarihte izinli olan,
raporlu olan, veri toplama formunda hata tespit edilen ve
aragtirmaya katilmayi kabul etmeyen 70 hemsire
kapsam dis1  birakilmustir.  Sonugta  arastirmanin
orneklemini aragtirmaya katilmaya goniillii 78 (%53)
hemsire olusturmustur.

Veri Toplama Araglar

Calismanm verilerini toplamak igin, arastirmacilar
tarafindan hazirlanan Demografik Bilgi Formu ve
Hemsirelerin Tibbi Hataya Egilim Olgegikullanilmistir.
Demografik Bilgi Formu: Bu formda, hemsirelerin tibbi
hataya  egilimlerini  etkileyebilecegi  disiiniilen
hemsirelerin bireysel 6zelliklerinin (cinsiyet, yas, egitim
durumu vb.) yan1 sira mesleki 6zelikleri (¢alisma stiresi
ve ¢alistigi birim vb.) ile iliskili 15 soru bulunmaktadir.
Hemgirelikte Tibbi Hataya Egilim Olcegi: Ozata ve
Altunkan tarafindan (2010) gelistirilmis olup gecerlik
giivenirlik calismas1 yapilmistir (18). Olcek 49 madde
ve 5 alt boyuttan olusmustur. Likert tipi 5 kategorilidir.
1: hig, 2: ¢ok nadir, 3: zaman zaman, 4: genellikle, 5: her
zaman seklinde degerlendirilmektedir. ~ Olgekten
alinabilecek en yiiksek puan 245, en diisiik puan ise
49°dur. Olgek, ilag ve transfiizyon uygulamalar1 (18
madde), diismeler (5 madde), hastane enfeksiyonlari (12
madde), iletisim (5 madde), hasta izlemi ve malzeme
giivenligi (9 madde), olmak iizere bes alt boyuttan
olusmaktadir. Olcegin  degerlendirilmesinde  puan
ortalamast  kullanilmaktadir. Puan ortalamast
yiikseldik¢e hemsirelerin tibbi hata yapma egiliminin
diisiik oldugu, puan ortalamas: diistiikce hemsirelerin
tibbi hata yapma egilimlerinin yiiksek oldugu kabul
edilmektedir. Olcegin bu calisma icin Cronbach o

katsayis1 .954 olarak bulunmustur.

Arastirmanin Etik Yonii

Aragtirmaya baslamadan oOnce, gerekli kurum izni
alinmistir. Bunun yani sira bu arastirma igin yerel etik
kuruldan (Kirikkale Universitesi Girisimsel Olmayan
Aragtirmalar Etik Kurulu, tarih: 18.07.2018, say1 no:
2018-06-30) izin alinmustir. Ayrica anketler hemsirelere
verilmeden once arastirmacilar tarafindan gerekli
aciklama yapilmis ve arastirmaya katilimda gonilliilik
esas alinarak yazili onamlar1 alinmistir.

Verilerin Degerlendirilmesi

Verilerin degerlendirilmesi, SPSS 15.0 paket programi
kullanilarak  yapilmigtir.  Tanimlayict  verilerin
analizinde sayi, yiizde, ortalama ve standart sapma
kullanilmustir. Verilerin normallik testleri sonucunda iki
gruplu Kkarsilagtirmalarda non-parametrik testlerden
Mann-Whitney U testi, 3 ve daha fazla gruplu
Kruskall-Wallis H testi

kullanilmustir. Kruskall Wallis H-testinden elde edilen

karsilastirmalarda

anlaml farklilagsmalarin, hangi ikili gruplar arasinda
oldugunu belirlemek amaciyla yapilan Mann Whitney
U-testlerinde ise o6lgme islemine karisabilecek Tip-I
hatanin  Onlenebilmesi i¢in Bonferroni diizeltmesi
yapilmistir.  Sonuglar  %95’lik  giiven aralifinda

degerlendirilmistir.

BULGULAR

Hemsirelerin yas ortalamasi 32.44+7.11°dir.
Aragtirmaya katilan hemsirelerin = %70.5’1 kadm,
%76.97u evli, %67.9’u lisans, %43.6’s1 ameliyathane-
yogun bakimda ¢aligan kisilerden olusmustur. %76.9°u
servis hemsiresi, %39.7’si 11 y1l ve iistii hizmet vermis,
%37.2’si haftada 46-50 saat ¢calismaktadir. Hemsirelerin
%57.7°si vardiyali, %39.7’si her vardiyada 21 ve iistii
hasta bakarken, %26.9’u daha once tibbi hata yaptigini
belirtmistir.

Hemsirelerin Tibbi Hata Yapma Egilim Olgeginden
Aldiklar1 Puan ortalamalarina gore, ilag ve Transfiizyon
Uygulamalar1 84.84+5.29; Hastane Enfeksiyonlarinin
Onlenmesi 55.66::4.83; Hasta izlemi Malzeme ve Cihaz
Giivenligi ~ 39.57+6.71;  Diismelerin ~ Onlenmesi
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21.96+4.26; lletisim 22.83+3.69; Tibbi Hata Yapma
Egilim Olgegi Toplam Puan Ortalamasi ise
224.88+19.65 olarak belirlenmistir.

Tablo 1: Hemsgirelerin tanitict 6zellikleri

Daha once tibbi hata yapma durumu

Evet 21 26.9
Hayir 57 73.1
Daha once tibbi hata ile karsilasma

durumu

Evet 48 61.5
Hayir 30 38.5

Tamtic1 Ozellikler (n=78) n %
Yag Ortalamast

32.44+7.11

Cinsiyet

Kadin 55 70.5
Erkek 23 29.5
Medeni Durum

Evli 60 76.9
Bekar 18 23.1
Egitim

Lise Mezunu 25 321
Lisans Mezunu 53 67.9
Calisilan Birim

Dahili Bilimler 17 21.8
Cerrahi Bilimler 17 21.8
Yogun Bakim-Ameliyathane 34 43.6
Acil 10 12.8
Gorevi

Sorumlu Hemsgire 9 115
Servis Hemsiresi 60 76.9
Ozel Dal Hemsiresi 9 115
Hemsire Olarak Calisma Siiresi

0-5 yil 28 35.9
6-10 y1l 19 244
11 ve iistii 31 397
Haftalik Calisma Siiresi

40-45 saat 28 359
46-50 saat 29 372
51-55 saat 21 26.9
Calisma Sekli

Siirekli giindiiz 23 29.5
Siirekli gece 10 12,8
Vardiyali 45 57.7
Bakim verdikleri hasta sayisi/vardiya

14 ve alt1 30 38.5
15-20 arasi 17 21.8
21 ve sti 31 39.7

Tablo 3’te hemgirelerin bazi tanitici 6zelliklerine gore
tibbi hata yapma egilim olgegi ve alt boyut puan
ortalamalarinin dagilimi yer almaktadir. Cinsiyete gore
tablo incelendiginde, hastane enfeksiyonlarinin
onlenmesi, hasta izlemi malzeme ve cihaz giivenligi,
diismelerin 6nlenmesi alt boyutlarinda ve dl¢ek toplam
puaninda kadin hemsirelerin puan ortalamalarinin erkek
hemsirelerden yiiksek oldugu, aradaki farkin istatistiksel
olarak anlamli oldugu bulunmustur (p=0.05).
Hemsirelerin ~ medeni  durumuna gére hastane
enfeksiyonlarinin 6nlenmesi alt boyutunda, evli olan
hemsgirelerin puan ortalamasinin (57.18+7.79), bekar
olan hemsirelerin puan ortalamasindan (53.38+5.53)
yiiksek oldugu, aradaki farkin istatistiksel olarak anlaml
oldugu belirlenmistir (p=0.05).

Tablo 3’te ¢alisilan birime gore diismelerin 6nlenmesi
alt boyutunda, cerrahi bilimlerde ¢alisgan hemsirelerin
puan ortalamasmin en disik (19.82+5.02) oldugu
gorillmektedir. Yapilan istatistiksel degerlendirmede
farkin anlamli oldugu bulunmustur (p=0.05). Yapilan
Mann Whitney U Bonferroni diizeltmesine gore, gruplar
arasindaki farkin, dahili bilimler ile yogun bakim-
ameliyathane gruplarindan ve cerrahi bilimler ile yogun
bakim-ameliyathane  gruplarindan  kaynaklandigi
saptanmuistir.

Tablo 3’te ilag ve transfiizyon uygulamalar alt
boyutunda 0-5 yil arasi ¢alisan hemsirelerin puan
ortalamasinin  83.35+5.92, 6-10 yil arast calisan
hemsirelerin puan ortalamasiin 87.26+4.50, 11 yil ve
istii ¢alisgan hemsgirelerin puan ortalamasinin ise
84.70+4.73 oldugu goriilmektedir. Yapilan istatistiksel
degerlendirmede farkin anlamli oldugu bulunmustur

(p=0.05). Yapilan Mann-Whitney U testi ve Bonferroni
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diizeltmesine gore, gruplar arasindaki farklilik, puan
ortalamasi en yiiksek olan 6-10 yil arasi calisan
hemgireler ile puan ortalamasi en diisiik olan 0-5 yil
arast ¢alisan hemsirelerin  ortalamalar1 arasindaki
farktan kaynaklanmaktadir (p=.017).

Tablo 3’e gore bir vardiyada bakim verdigi hasta sayisi
15-20 aras1 olan hemsirelerin hastane enfeksiyonlarmin
onlenmesi alt boyutunda en yiiksek puani (58.2342.53)
aldig1 goriilmektedir. Yapilan istatistiksel
degerlendirmede farkin anlamli oldugu bulunmustur
(p=0.05). Yapilan Mann Whitney U Bonferroni
diizeltmesine gore, gruplar arasindaki farklilik, bakim

verdigi hasta sayisi 15-20 arasi1 olan hemsireler ile

bakim verdigi hasta sayis1 21 ve iistii olan hemsirelerin
ortalamalar1 arasindaki farktan kaynaklanmaktadir
(p=.017).

Hemgirelerin daha 6nce tibbi hata yapma durumlaria
gore tablo incelendiginde, ilag ve transfiizyon
uygulamalari alt boyutunda, daha 6nce tibbi hata yapmis
olan hemsirelerin puan ortalamasinin (82.85+4.95),
daha 6nce tibbi hata yapmamis olan hemsirelerin puan
ortalamasinin ise (85.57+£5.27) oldugu saptanmustir.
Yapilan istatistiksel degerlendirmede farkin anlamli

oldugu bulunmugstur (p=0.05).

Tablo 2: Hemsirelerin tibbi hata yapma egilim 6l¢eginden aldiklar1 puanlarin dagilimi

Tibbi hataya egilim dlcegi X+£SS Elde edilen min- Alnabilecek
Alt boyutlar max puan min-max puan
Ilag ve transfiizyon uygulamalar 84.84+5.29 72-90 18-90
Hastane enfeksiyonlarinin 6nlenmesi 55.66+4.83 43-60 12-60
Hasta izlemi malzeme ve cihaz giivenligi 39.57+6.71 9-45 9-45
Diismelerin 6nlenmesi 21,.96+4.26 5-25 5-25
[letisim 22.83+3.69 5-25 5-25
Tibbi hata yapma egilim 6l¢egi 224.88+19.65 165-245 49-245

Toplam puan ortalamasi

TARTISMA

Bu ¢alisma hemsgirelerin tibbi hata yapma egilimlerini
belirlemek amaciyla yapilmistir. Arastirmaya katilan
hemgirelerin ~ yas  ortalamasi 32.44  +£7.11°dir.
Hemsirelerin %70.5’i kadin, %76.9’u evli, %67.9’u
lisans, %43.6’s1 ameliyathane-yogun bakimlarda
calistyor, %76.9’u servis hemsiresi, %39.7’si 11 yil ve
ustli hizmet vermis, %37.2’si 46-50 saat calisiyor,
%57.7’si vardiyali, %39.7si vardiyada 21 ve iistii hasta
bakarken, %73.1’i daha once tibbi hata yapmadigini
belirtmektedir (Tablo 1). Er ve Altuntas’in ¢alismasina
gbre hemsgirelerin %77.9’unun daha 6nce tibbi hata
yapmadigi belirtilmektedir (17). Birgili ve Kose'nin
caligmasina gore hemsirelerin %80.3’{iniin daha once

tibbi hata yapmadigi belirtilmektedir (21). Sahin ve

Ozdemir’in  ¢aligmasina gore ise  hemsirelerin
%71.5’inin daha Once tibbi hata yapmadiklari
saptanmigtir (16). Bu galigmanin diger ¢aligmalar ile
benzer sonuglar gostermesi, hemsirelerin mesleki
deneyimleri boyunca tibbi hata yapmamis olmasi,
Saglhik Bakanhgi'mn hastanelerde yirittigi kalite
calismalarinin hiz kazanmasi ve Oneminin artmasi,
dolaysiyla hasta giivenligi kiiltiiriiniin gelistirilmesine
onem verilmesi, bu dogrultuda hemsirelere konuyla
ilgili hizmet i¢i egitimlerin verilmesi gibi nedenler
gosterilebilir. Bununla birlikte hemsirelerin tibbi hata
yapsa bile tibbi hata bildirim sisteminin yeterli diizeyde
calismamasi ya da hemsirelerin cezalandirilma korkusu
bildirimde

sebebiyle yeterli bulunmadiklar

diistiniilmektedir.

KUTFD | 157



Durmus SC ve ark. KU Tip Fak Derg 2022;24(1):153-162
HemgsirelerinTibbi HataYapma Egilimleri Doi: 10.24938/kutfd.1058816

Tablo 3: Hemsgirelerin bazi tanitict ozelliklerine goére tibbi hata yapma egilim olgegi ve alt boyutlarmm puan
ortalamalarinin dagilimi

Tibbi Hata Yapma Egilim Olgegi ve Alt Boyutlart

N [3+]
2 £ £

) = § 8 = o > w2
Tanitic1 Ozellikler S = E z £ > _ g8 7 s 2 3
8 £ > 8 5 g2 ®» 5 9 s O
weggaE-HGE)E3& g T ¢ E

S 23835 g8 38 £ i 5 £ S

T 8 28 §E g & 88 5 & E 5! S m &

= F D T m O T =2 O A © = E M

X£SS X£SS X£SS X£SS X£SS X£SS
Kadin 85,49+4,99 57,254+8,01 40,52+5,97 22,34+4,09 23,16+3,40 228,78+19,54
Cinsivet Erkek 83,30+5,77 54,04+5,52 37,30+7,89 21,04+4,60 22,04+4,26 217,73+21,77

insiye .
Istatistiksel Z=-1,797 Z=-2,071 Z=-2,165 Z=-2,0564 Z=-1,854 Z=-2,250
Degerlendirme p=0,07 p=0,03** p=0,03** p=0,04** p=0,06 p=0,02**
Evli 85,35+5,02 57,18+7,79 39,60+7,22 21,95+4,59 22,80+4,08 226,88+21,46
) Bekar 83,16+5,95 53,38+5,53 39,50+4,80 22,00+3,00 22,94+1,92 221,00+17,79
Medeni Durum

Istatistiksel Z=-1,370 Z=-2,072 Z=-0,709 Z=-0,887 Z=-1,126 Z=-1,336
Degerlendirme p=0,17 p=0,03** p= 0,47 p= 0,37 p=0,26 p=0,18
Dahili Bilimler 82,64+5,48 54,23+5,16 39,17+4,69 21,29+3,45 23,00+2,76 220,35+17,74

Cerrahi Bilimler 84,76+5,96 55,23+5,47 36,94+48,81 19,82+5,02 21,52+4,93 218,29+24,17

__ YBU/Ameliyathane  85,67+5,24 57,79+9,77 40,52+6,99 23,05+4,38 23,32+3,69 230,38+21,68
Caligilan Birim

Acil 85,90+3,03 56,60+2,91 41,50+2,87 23,00+1,88 23,10+2,33 230,10+9,25
Istatistiksel X?=4,527 X?=3551 X?=5,259 X?=12,010 X?=4,492 X?=5,891
Degerlendirme p=0,10 p=0,16 p=0,07 p=0,00** p=0,10 p=0,05

0-5 yil 83,35+5,92 56,71+11,00 39,46+4,78 21,85+3,96 23,28+2,12 224,67+21,62

Hemgire 6-10 y1l 87,26+4,50 56,31+5,11 39,31+8,74 22,26+4,94 22,00+4,89 227,15+23,10

Olarak 11 ve Usti 84,70+4,73 55,93+4,29 39,83+7,00 21,87+4,22 22,93+3,98 225,29+18,91
Caligma Siiresi [statistiksel X?=8,005 X?=0,775 X?=0,992 X?=0,977 X?=0,785  X?=1,467
Degerlendirme p=0,01**  p=0,67 p=0,60 p=0,61 p=0,67 p=0,48

14 ve alti 84,93+5,17 54,66+547 39,30+7,36 22,23+4,39 23,10£4,07 224,23+20,70

Bakim verilen 15-20 aras1 85,29+5,09 58,23+2,53 42,00+3,98 22,88+4,01 23,76+1,82 235,11+19,19

hasta sayisi/ 21 ve iistii 84,51+5,66 55,22+4,76 38,51+7,08 21,19+4,26 22,06+3,99 221,51+20,49
vardiya Istatistiksel X?=0,279  X?=7,824 X°=4,534 X?=5358 X?=5,037 X?=4,319
Degerlendirme p=0,87  p=0,02**  p=0,10 p=0,06  p=0,08 p=0,11

] Evet 82,85+4,95 56,66+12,56 39,00+4,50 22524265 22,95+2.45 224,00+20,70

:s:fh(:tl:e Hayir 85574527 56,17+4.51 39,78+7.38 21,7554,72 2278406 226082087
yapma durumu Istatistiksel Z=-2,455 7=-1171 7Z=-1,398 Z7=-0,023 Z=-0,586 Z=-1,382
Degerlendirme p=0,01** p=10,24 p=10,16 p=0,98 p=0,55 p=10,16

*X=Kruskal Wallis VVaryans Analizi, Z=Mann Whitney U Testi ** p<0,05, YBU: Yogun Bakim Unitesi
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Bu ¢aligmada, Hemsirelerin T1bbi Hata Yapma Egilim
Olgeginden Aldiklar1 Puan ortalamasi 224.88 + 19.65
olarak saptanmistir. Olgekten alinabilecek toplam puan
araligr 49-245 oldugu disiiniildiigiinde, hemsirelerin
tibbi hata yapmaya egilimlerinin diigiik diizeyde oldugu
sOylenebilir. Bu sonug, konu ile ilgili daha onceki
yapilan ¢aligma sonuglari ile uyumludur (19-21). Ayrica
bu sonug, aragtirmanin yapildigi tip fakiiltesi
hastanesinde kalite ¢alismalarinin devam ediyor olmasi
ve tibbi hatalara yonelik saglik personeline hizmet ici
egitimlerin yapiliyor olmasina baglanabilir.

Olgegin “Ilag ve Transfiizyon Uygulamalari” alt
boyutunun toplam puan ortalamasi 84.84+5.29’dur
(min: 18; maks: 90). Bu sonug, hemsirelerin ilag ve
transfiizyon uygulamalarinda hata yapma egilimlerinin
diisiik oldugunu gostermektedir. ilag hatalari; hasta
giivenligini etkileyen ve ¢cogu onlenebilir olan en yaygin
hata turiidir (22). Hosseinzadeh ve Aghajari’nin
¢alismasinda hemsirelerin ila¢ hatalarini yapmalarimin
nedeni olarak yetersiz personel sayisi, is yiki ve
yorgunluk olarak belirtilmektedir (23). Er ve Altuntag’in
calismasinda da benzer sekilde yorgunluk, is yiikiiniin
fazla olmasi, ¢aligma saati ve siiresinin uzun olmasi ve
stres faktorlerinin tibbi hata yapma konusunda etkili
oldugu belirtilmektedir (17). Bu ¢alismada hemsirelerin
ilag ve transfiizyon uygulamalar1 konusunda oldukga az
hata yaptiklar1 saptanmistir. Bu durum tilkemizde 2007
yilinda revize edilen ve yiiriirlige giren Hemsirelik
Kanunu kapsaminda “hemsirelerin en az lisans
diizeyinde egitime sahip olmasi” maddesinin
eklenmesiyle giiniimiizde hastanelerde yaygin olarak
lisans egitim diizeyine sahip hemsirelerin gorev
almasina baglanabilir. Oyle ki lisans diizeyinde mezun
olan hemsirelerin teorik bilgileri, ila¢ ve transfiizyon
konusunda aldiklar1 egitim olduk¢a dnemlidir (24).
Olgegin “Hastane Enfeksiyonlarin Onlenmesi” alt
boyutunun toplam puan ortalamasi 55.66 + 4.83’dir
(min: 12 maks: 60). Saglik personeli iginde hastanin
bakimindan sorumlu olan ve hastaya siirekli temasta

bulunan hemsirelerin diger saglik personeline gore

enfeksiyonlarin olusmasi, yayilmasi ve dnlenmesinde
etkin bir role sahip olduklar1 belirtilmektedir (20).Bu
calismada hemsgirelerin  hastane enfeksiyonlarinin
onlenmesi boyutunda oldukga az sayida hata yaptiklar
belirlenmistir.Sahin ve Ozdemir’in (2015)
caligmalarinda da benzer sekilde enfeksiyonlarin
onlenmesi boyutunda hemsgireler diigiik diizeyde hata
yaptiklari saptanmigtir (16). Enfeksiyonun kontrolii ve
saglik personelinin bu konuda farkindaligi kurumsal
kiiltiir ile iligkilidir. Enfeksiyon riskinin azaltilmasinda;
enfeksiyon  kontrol  prosediirlerinin  gelistirilerek
uygulanmasi ve caliganlarin egitimi biiyiikk 6nem arz
etmektedir (10).

Olgegin “Hasta Izlemi, Malzeme ve Cihaz Giivenligi”
alt boyutunun toplam puan ortalamasi 39,57 + 6,71°dir
(min.9; max. 45).Dolayisiyla hemsirelerin hasta izlemi,
malzeme ve cihaz giivenligi konusunda tibbi hata yapma
egilimi gosterdikleri sdylenebilir. Gelismis birgok
tilkede yetersiz hasta izlemleri, hatali uygulamalara
iliskin davalarin, en sik rastlanilan nedenleri arasinda
yer almaktadir (20). Hastay1 yetersiz izlem ve uygun
olmayan malzeme kullanimi hasta giivenligi kapsamina
girmektedir ve hemsireleri yasal durumlarla karsi
karsiya getirebilmektedir. Tiim tibbi cihazlarin diizenli
bakim ve kalibrasyonlarinin yaptirtlmasi, kullanilan tiim
sarf malzemelerin son kullanma tarihlerinin kontrol
edilmesi, sterilizasyon siirelerinin kontrol edilmesi gibi
hasta giivenligini tehlikeye sokabilecek bir¢ok 6nlemin
alinmast biiylik 6nem arz etmektedir (20).

Olgegin en diisiik genel puan ortalamasi (22.83 + 3.69)
olan alt boyutlardan biri “Iletisim” alt boyutudur.
Olgegin en diisiik genel puan ortalamasi olan bir diger
boyut ise (21.96 + 4.26) “Diismelerin Onlenmesi” alt
boyutudur. Dolayisiyla bu ¢alismada hemsirelerin
iletisim ve diismeler boyutunda en fazla tibbi hata
yaptiklar1 soylenebilir. Cogunlukla yasli hastalarin
diigmesi en sik rastlanilandir (25). Yabanci hastane
ortami, viicut aktivitelerinde degisimler, oOzirliiliik,
yaghilarda demans, gérme, isitme kaybi, kas kuvvetinin

azalmasi gibi fiziksel ve mental yetersizlikler veya
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tedavi siireci diisme riskini arttirmaktadir (22,25,26).
Yapilan bir calismada diismelerin orani binde 8.9
belirtilirken, baska bir ¢calismada ise binde 7-17 arasinda
oldugu saptanmistir (27). Dikmen ve ark.’nin
caligmasinda da benzer sekilde hemsireler diismeler ve
iletisim boyutunda tibbi hata yapma egilimindedirler
(20). Hemsireler arasinda iletisimin yetersiz olmasi tibbi
hatalarin olusmasinda 6nemli bir neden olmaktadir.
Pronovost ve ark.’nin yapmis olduklar1 ¢alismada, web
tabanl hata kayit sisteminin analizinde tibbi hatalarin
gerceklesmesinde etkili olan etmenlerin; saglik ekibinin
iletisim ve i birligi yetersizligi, vardiya degisimi
sirasinda hasta teslimi yapilirken ya da saglik ekibinin
yapist Ve siireglerde yasanan sorunlar oldugu
belirtilmektedir (28). Dolayisiyla hemsireler arasinda
etkin iletisim ve is birliginin saglanmasi tibbi hatalari
olusmasini engelleyebilecektir.

Tablo 3’te cinsiyete gére tibbi hata yapma egilimi
incelendiginde erkek hemsirelerin kadin hemsirelere
gore genel tibbi hata yapma puan ortalamas: daha
diistiktiir dolayisiyla erkek hemsireler daha yiiksek
diizeyde tibbi hata yapma egilimi gostermektedir.
Benzer ¢alismalarda cinsiyet ile tibbi hata yapma egilimi
arasinda anlamli bir fark bulunmamustir (10,16,20).
Tablo 3’te ¢alisilan birime gore diismelerin 6nlenmesi
alt boyutunda, cerrahi bilimlerde ¢alisan hemsirelerin
puan ortalamasmin en disik (19.82 + 5.02) oldugu
goriilmektedir. Dikmen ve ark.’nin g¢alismasinda da
bizim ¢alismamiza benzer sonuglar elde edilmistir (20).
Bu durum cerrahi birimlerde ¢alisan hemsirelerin diger
birimde ¢alisanlara gore diismeler boyutunda daha fazla
hata yaptiklari1 gostermektedir. Cerrahi birimler,
hastalarin ameliyat oOncesi ve sonrasi anestezinin
etkisinde oldugu ve hasta sirkiilasyonun fazla olmasi
nedeniyle hemsirenin is yikiniin arttigi birimlerin
baginda gelmektedir. Dolayisiyla tiim bu etkenler goz
ontine  alindiginda  cerrahi  birimlerde  ¢alisan
hemsgirelerin hasta diismelerine 6zellikle dikkat etmeleri

gerektigi diisinilmektedir.

Bu ¢alisma sonucunda, hemsirelerin yaridan fazlasi
daha once tibbi hata yapmadigini, genel olarak tibbi
hatalara egilim diizeyinin diisiik oldugu, ancak iletigsim
ve diigmelerin dnlenmesi boyutunda hemsirelerin tibbi
hata egiliminin yiiksek oldugu ve cerrahi kliniklerde
calisan hemsgirelerin tibbi hataya egiliminin yiiksek
oldugu saptandi. Tibbi hataya egilimin diisiik olmasinin
nedeni olarak ¢alismanin yapildig1 hastanede baslatilmis
olan kalite c¢aligmalari kapsaminda ¢aliganlar ve
ozellikle hemsirelere verilen hizmet i¢i egitimlerin etkin
oldugunu diistindiirmektedir. Bununla birlikte tibbi hata
boyutlar arasinda iletisim ve diismeler boyutunda tibbi
hata egilimin yiiksek olmas1 6nemli bir bulgudur. Bu
durum ¢alismanin yapildigi hastanede yoneticilerin bu
konu tizerinde daha fazla durmalar gerektigi ve hizmet
ici egitimlerde bu konulara daha fazla yer vermeleri
gerektigini gostermektedir. Bunun yani sira hastanede
kalite ¢alismalar1 kapsaminda bu tiir ¢aligmalarin sik sik
yapilmasi ve hangi boyutlarda eksiklik oldugu belirlenip

hizmet i¢i egitimlerin sekillendirilmesi onerilebilir.

Catisma Beyani: Yazarlar ¢ikar ¢atismasi olmadigini
beyan ederler.

Arastirmacilarm  Katki  Oranmi Beyani:  Yazarlar
makaleye esit oranda katki saglamis olduklarini beyan
ederler. Anafikir-planlama: SCD, YE, EDY; analiz-
yorum: SCD, EDY; veri saglama: SCD, YE, EDY;
yazim: SCD, YE, EDY; gozden gegirme ve diizeltme:
SCD, YE, EDY; onaylama: SCD, YE.

Destek ve Tesekkiir Beyani: Calismaya iliskin higbir

kurum ya da kisiden finansal destek alinmamistir. Bu
calisma kapsaminda verilen anketleri igtenlikle dolduran

tim hemgirelere tesekkiir ederiz.

Etik Kurul Onami: Kirikkale Universitesi Girisimsel
Olmayan Arastirmalar Etik Kurulu, tarih:18.07.2018;
say1 no: 2018-06-30.
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AKUT GASTROENTERITLI COCUKLARDAKI ADENOVIRUS VE
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Investigation of Adenovirus and Rotavirus Frequency and Seasonal Distribution in Children

with Acute Gastroenteritis
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(0)/
Amac: Adenoviriis ve rotaviriis kaynakli gastroenteritler
gelismis ve gelismekte olan iilkelerdeki bebeklerde ve
¢ocuklarda morbidite ve mortalitenin dnemli bir nedenidir. Bu
calismada  hastanemizin  ¢ocuk  polikliniklerinde  akut
gastroenterit 6n tanis1 alan hastalarda adenoviriis ve rotaviriis
sikhginin belirlenmesi ve viral etkenlerin yas, cinsiyet ve
mevsimsel dagiliminin degerlendirilmesi amaglanmustir.
Gere¢ ve Yontemler: Bu calismada, Ocak 2016-Aralik 2021
yillar1 arasinda hastanemizde akut gastroenterit 6n tanisi alan
3927’si erkek, 3110’u kiz toplam 7037 hastanin sonuglar
retrospektif olarak incelendi. Hastalarin digki 6rneklerindeki
adenoviriis ve rotaviriis antijenlerini tespit etmek i¢in kalitatif
immunokromatografik test kullanildi.
Bulgular: Calismaya dahil edilen 7037 hastadan 988’inde
(%14.04) viral antijen saptand1. Rotaviriis 750 (%10.7) hastada,
adenoviriis ise 238 (%3.3) hastada saptandi. Adenoviriis ve
rotaviriis antijenleri en sik 1-2 ve 3-5 yag grubunda goriildi.
Adenoviriis ve rotaviriis antijen pozitifligi agisindan yas
gruplari arasinda istatistiksel olarak anlamli bir fark mevcuttu
(p<0.05). Rotaviriis pozitifligi kiz hastalarda %11.7, erkek
hastalarda %9.8 olarak gozlemlendi. Bu fark istatistiksel olarak
anlamli  bulundu  (p<0.05). Adenoviriis Ve rotaviriis
antijenlerinin  her ikisinin de pozitif oldugu hastaya
rastlanilmadi. Viral etkenlerin mevsimsel dagilimma gore,
rotaviriis en sik kig ve ilkbahar mevsimlerinde, adenoviriis ise
en sik sonbahar mevsiminde tespit edildi.
Sonug: Calismamizda, ¢ocukluk cagmdaki akut
gastroenteritlerde adenoviriis ve rotaviriislerin dnemli etkenler
oldugu goriilmistiir. Hastalarda akut gastroenterite neden olan
viral etkenlerin saptanmasi, erken tani1 ve semptomatik tedavi
olanagi saglayacak olup gereksiz antibiyotik kullanilmasini da
Onleyecektir. Ayrica rotaviriisiin neden oldugu gastroenteritleri
azaltmak igin rutin as1 takvimine bu viral etkenin asisini dahil
etme segenegi de degerlendirilmelidir.

Anahtar Kelimeler: Akut gastroenterit, adenoviriis, rotavirtis

ABSTRACT

Objective: Adenovirus and rotaviruses are important causes of
morbidity and mortality in infants and children in developed
and developing countries. In this study, it was aimed to
determine the frequency of adenovirus and rotavirus in patients
with acute gastroenteritis who admitted to the pediatric
outpatient clinics of our hospital and to evaluate retrospectively
the distribution of these agents according to age, gender, and
seasons.

Material and Methods: In this study, the results of 7037
patients, 3927 male and 3110 female, who were pre-diagnosed
with acute gastroenteritis in our hospital between January 2016
and December 2021 were evaluated retrospectively.
Immunochromatographic test was used to detect adenovirus
and rotavirus antigens in stool samples of the patients.

Results: Viral antigen was detected in 988 (14.04%) out of
7037 patients included in the study. Rotavirus was detected in
750 (10.7%) patients, and adenovirus in 238 (3.3%) patients.
Rotavirus and adenovirus positivity rates were most common in
the 1-2 and 3-5 age group. There was a statistically significant
difference between adenovirus and rotavirus positivity rate and
age (p<0.05). Rotavirus positivity was observed as 11.7% in
female patients and 9.8% in male patients. This difference was
statistically significant (p<0.05). No positivity of both
adenovirus and rotavirus antigen was found in the patients.
According to the seasonal distribution of viral agents, rotavirus
was detected most frequently in winter and spring seasons, and
adenovirus was detected most frequently in autumn.
Conclusion: In our study, adenovirus and rotaviruses were
found to be important viral agents in acute gastroenteritis in
childhood. Detection of viral agents in patients with acute
gastroenteritis will provide early diagnosis and symptomatic
treatment and will also prevent unnecessary use of antibiotics.
In addition, the option to include the vaccine of rotavirus in the
routine vaccination schedule should be considered in order to
reduce gastroenteritis caused by rotavirus.

Keywords: Acute gastroenteritis, adenovirus, rotavirus
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GIRIS
Akut gastroenterit, hastalarda karin agrisi, sulu ya da
kanli ishal, bulant1 ve kusma benzeri sikayetlere neden
olan bir enfeksiyon hastalig: olup, bu hastalarda on dort
giinden kisa siiren bir Klinik tablo ile karakterizedir
(1,2). Akut gastroenterit ¢ocukluk c¢agi oliimlerinin
biiyiikk bir kismindan sorumlu tutulmaktadir. Bu
enfeksiyonlarda etken siklikla virtislerdir. Gastroenterit
vakalarinda en sik karsilan viral etkenler; rotaviriis,
noroviris, adenoviriis, astroviriis ve calicivirislerdir.
Rotavirtisler, tiim diinyada o6zellikle gelismekte olan
iilkelerdeki 5 yasin altindaki ¢ocuklarda ciddi
gastroenteritlerin en sik karsilasilan etkenidir (1,3).
Rotaviriisler diinyada her yi1 140 milyon diyare vakasina
neden olmakta ve bu vakalarin 1 milyonu Oliimle
sonuglanmaktadir  (4). Rotaviriis  enfeksiyonlari
gelismekte olan iilkelerde erken yasta ortaya ¢ikmakta
olup, bu ilkelerde hastaligin klinigi agir seyretmekte ve
6lim oranlar1 da gelismis olan iilkelere kiyasla daha
fazla olmaktadir (4,5). Rotaviriisler tiim dinyada
endemik olup o6zellikle 1liman iklime sahip iilkelerde,
daha ¢ok kigs mevsiminde ve 2 yasindan kiigliik
cocuklarda goriilmektedir. Ulkemizdeki siklig1 %9.8-50
arasinda  bildirilmektedir (6). Akut gastroenterit
etkenleri igerisinde adenoviriis serotip 40 ve 41,
rotaviriisden sonra ikinci sirada yer almaktadir.
Adenoviriisler ayn1 zamanda solunum, gbz ve
genitoliriner ~ Sistem  enfeksiyonlarma da neden
olabilmektedir. (7). Adenoviriislerin neden oldugu
gastroenteritler en sik sicak iklime sahip tilkelerde ve iki
yagindan  biiylik ¢ocuklarda  goriilmektedir  (8).
Ulkemizdeki yapilan calismalara gore adenoviriis

goriilme siklig1 %7.8-10 olarak bildirilmistir (6).

Adenoviriis ve rotaviriis  klinik olarak ayrim
gostermemesi nedeniyle bu etkenlerin tespit edilmesi,
enfeksiyon kontrol 6nlemlerinin alinmasi bu etkenlerin
neden oldugu akut gastroenterit enfeksiyonlarina ait
epidemiyolojik verilerinin elde edilmesi ve uygun
tedavinin baslatilmas: agisindan olduk¢a Onemlidir.

Calismamizda hastanemize akut gastroenterit siiphesi ile

basvuran  ¢ocuk  hastalardaki  adenoviriis  ve
rotaviriislerin yas, cinsiyet ve mevsimsel dagiliminin

aragtirtlmasi amaglanmustir.

GEREC VE YONTEM

Arastirmamizda, Ocak 2016-Aralik 2021 tarihleri
arasinda KTO Karatay Universitesi Medicana Tip
Fakiiltesi Hastanesine akut gastroenterit 6n tanisi alan
cocuk hastalara ait diski Orneklerinin sonuglari
retrospektif ~ olarak  degerlendirilmistir. Diski
orneklerinin makroskopik muayenesinin kanli oldugu
bildirilen, mikroskopik incelemesinde parazit gériilen,
digki kiiltiirinde bakteri tredigi tespit edilen hastalar
galisma dis1 birakilmistir. Hastalardan alinan diski
orneklerindeki adenoviriis Ve rotaviris antijen varligimin
saptanmasi i¢in, Kalitatif immiinokromatografik bir test
olan ve ayni1 anda adenoviriis Ve rotaviriis antijenlerini
tespit edebilen kaset test (Acro Biotech Inc, USA)

kullanilmistir.

Testin duyarlilik ve 6zgilligi tiretici firma tarafindan
rotaviriis i¢in >%99.9 ve %97.8, adenoviriis i¢in >%99.9
ve >%99.5 olarak bildirilmistir. Hastalarin kayitlarindan
yas, cinsiyet, hastaneye bagvuru zamani, adenoviriis ve
rotaviriis pozitifligi sikligina bakilmigtir. Hastalar
yaslarina gore 0-12 ay, 1-2 yas, 3-5 yas, 6-10 yas ve 11-
17 yas olmak tiizere bes gruba ayrilmistir. Ayrica
hastalarin ~ bagvuru  tarihleri  mevsimlere  gore
siniflandirilmistir. Calisma KTO Karatay Universitesi
Tip Fakiiltesi Ilag ve Tibbi Cihaz Dis1 Arastirmalar Etik
Kurulu tarafindan onaylanmigtir (Tarih: 24.02.2020,
say1 no: 41901325-050.99).

Istatistiksel Analiz

Hastalardan elde edilen verilerin degerlendirilmesinde
SPPS 25 (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.) istatistik paket programi kullanilmistir.
Calismada Kkategorik ve siirekli degiskenler ig¢in
tanimlayict istatistikler say1 ve yiizdelik olarak

verilmistir. Kategorik degiskenler arasindaki iliskiler
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Fisher’s Exact Test ve Ki Kare testi ile analiz edilmistir.
Beklenen frekanslarin = %20°den  kiiciik  oldugu
durumlarda bu frekanslarin analize dahil edilmesi i¢in
“Monte Carlo Simulasyon Yontemi” ile degerlendirme
yapilmustir. p<0,05 diizeyi istatistik olarak anlamli kabul

edilmistir.
BULGULAR

Hastanemizde akut gastroenterit 6n tamis1 alan 7037

hastanin digk1 6rneginde adenoviriis ve rotaviriis antijen

pozitifligi arastirilmistir.  Bu  hastalarin = 988’inde
(%14.04) viral antijen saptanmigtir. Bu viral etkenlerin
750’sinin  (%75.9) rotaviris, 238’inin (%24.1) ise
adenoviriis oldugu saptanmistir. Rotaviriis saptanan
hastalardan 387’si (%51.6) erkek, 363’ii (%48.4) kiz;
adenoviriis saptanan 238 hastalardan 124’4 (%52.1)
erkek, 114’1 (%47.9) ise kiz olarak tespit edilmistir
(Sekil 1).

Cinsiyet

ERKEK

® Adenoviris antijeni

KIZ

m Rotavirlis antijeni

Sekil 1: Adenoviriis ve rotaviriis antijeni pozitiflik oranlarinin cinsiyete gore dagilinu

Hastalar rotaviris pozitifligi acisindan
degerlendirildiginde cinsiyete gore istatistiksel olarak
anlamli bir farklilik oldugu (erkeklerde %9.8, kizlarda
%11.7, p<0.05), adenoviriis agisindan bir anlamli bir

farklilik olmadig gorillmistiir (p>0.05) (Tablo 1).

Yas gruplarina gore antijen pozitiflikleri incelendiginde;
adenoviriis ve rotaviriis antijeni pozitifligi diger yas
gruplarma gore en ¢ok 1-2 ve 3-5 yag arasinda bulunan
cocuklarda saptanmustir (Sekil 2). Viral etkenlerin
pozitiflik ~ oranlart  yas  dagilim acisindan

degerlendirildiginde, 1-2 ve 3-5 yas gruplar ile diger

yas gruplar1 arasinda istatistiksel olarak anlamlh
farkliliklar bulunmustur (p<0.05) (Tablo 1).

Adenoviriis ve rotaviriis antijenlerinin  mevsimsel
dagilimina bakildiginda; rotaviriis enfeksiyonlarimin kis
ve ilkbahar mevsimlerinde (Ocak, Subat, Mart
aylarinda); adenoviriisin de sonbahar mevsiminde
(EKim ve Kasim aylarinda) daha sik enfeksiyona neden
oldugu belirlenmistir (Sekil 3). Yillara gére antijen
pozitiflikleri degerlendirildiginde; rotaviriis pozitifligi
2016, 2017 ve 2019 yillarinda, adenoviriis pozitifligi ise
2016 ve 2018 yillarinda diger yillara gore yiiksek
bulunmustur (Sekil 4).
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i

1

Yas

1-2 YAS

m Adenoviris antijeni

3-5 YAS 6-10 YAS 11-17 YAS

m Rotavirls antijeni

Sekil 2: Adenoviriis ve rotaviriis antijeni pozitiflik oranlarinin yaslara gore dagilimi

r

OCAK SUBAT MART NiSAN

L

MAYIS HAZIRANTEMMUZAGUSTOS EYLUL

m Adenoviris antijeni

EKIM  KASIM  ARALIK

m Rotavirls antijeni

Sekil 3: Adenoviriis ve rotaviriis goriilme sikliginin aylara gére dagilimi

i

2016

2017 2018

L

m Adenoviris antijeni

yil

2019 2020 2021

m Rotavirls antijeni

Sekil 4: Adenoviriis ve rotaviriis goriilme sikliginin yillara gére dagilimi
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Tablo 1: Adenoviriis ve rotaviriis antijeni pozitif ve negatif hastalarin cinsiyet ve yas gruplarina gére dagilimi

Adenoviriis antijeni

Rotaviriis antijeni

Pozitif Negatif p Pozitif Negatif p
n (%) n (%) n (%) n (%)
0-12 ay (1825) 48 (2.6) 1777 (97.4) 125 (6.8) 1700 (93.2)
1-2 yas (2760) 110 (4.0) 2650 (96.0) 383 (13.9) 2377 (86.1)
Yas 3-5 yas (1353) 62 (4.6) 1291 (95.4) 0.001 160 (11.8) 1193 (88.2)  0.001
6-10 yas (843) 13 (1.5) 830 (98.5) 71(8.4) 772 (91.6)
11-13 yas (256) 5(1.9) 251 (98.1) 11 (4.3) 245 (95.7)
Erkek (3927) 124 (3.1) 3803 (96.9) 387 (9.8) 3540 (90.2)
Cinsiyet 0.242 0.014
Kiz (3110) 114 (3.7) 2996 (96.3) 363 (11.7) 2747 (88.3)
TARTISMA Diinyanin farkli boélgelerinde ve iilkemizde yapilan

Adenoviriisler ve rotaviriisler gelismemis ve az gelismis
tilkelerin yan1 sira gelismis tilkelerde de 5 yasin
altindaki gocuklarda akut gastroenterit etkenleri olup her
yil epidemilere ve liimlere neden olmaktadir (3). Akut
gastroenteritlerdeki rotaviriis pozitifligi iilkeden tilkeye
hatta aym {iilkedeki

sehirler arasinda farklilik

gostermektedir.

Diinya Saglik Orgiitii tarafindan bildirilen, kapsaml bir

siirveyans ~ raporuna  gore, akut  gastroenterit
vakalarindaki rotaviriis pozitifligi %34-45 arasindadir
(9). Malek ve ark.’nin yapmis oldugu ¢ok merkezli bir
¢alisgmada, Dogu Akdeniz Bolgesinde bu oranin %16-61
arasinda oldugunu rapor etmektedir (10). Son yillarda
Avrupa ilkelerinde yapilan c¢alismalarda %27-52
arasinda  rota  viris

pozitifligi  gozlemlendigi

belirtilirken, tilkemizin gesitli bolgelerinden
bildirimlere gore akut gastroenteritli ¢ocuklarda rota
virlis pozitifligi %9.8 ile %41 arasinda yer almaktadir
(5, 6,11-13). Calismamizda rotaviriis i¢in pozitiflik
orani %10.7 olarak saptanmistir. Bu oran Avrupa, Dogu
Akdeniz Bolgesi ve Diinya Saglik Orgiitii verilerine
gore daha diigik bulunmasina ragmen iilkemizde

yapilan ¢aligmalar ile uyumluluk géstermektedir.

caligmalarda akut gastronterit vakalarinin %2-22’sinin
adenoviriisler ile ilgili oldugu bildirilmistir (14,15).
Calismamizda adenovirlis pozitifligi %3.4 olarak
belirlenmis olup bu oran iilkemizde ve diger tilkelerdeki

caligmalar ile uyumluluk gostermektedir.

Calismalarda genellikle rotaviris ve adenoviriis
goriilme sikhigr agisindan cinsiyet farkinin 6nemli
olmadig1 bildirilmektedir. Ancak rotaviriisiin kizlarda
adenoviriisiin erkeklerde daha yiiksek oldugunu bildiren
kaynaklarda mevcuttur (7,15,16). Bizim ¢alismamizda
da adenoviriis pozitifligi agisindan cinsiyet farki
anlamsiz, rotaviriis agisindan ise kizlarda daha yiiksek
bulunmustur. Bu fark istatistiksel olarak anlamlidir
(p<0.05).

Bes vyas alti ¢ocuklarin onemli gastroenterit
etkenlerinden olan adenoviriis ve rotaviriis daha ¢ok 2
yasin altindaki ¢ocuklarda goriilmekte olup bu
etkenlerin siklig1 yas arttikca giderek azalmaktadir
(3,4,17). Ulkemizden ve diger iilkelerden akut
gastroenteritli 2 yas altindaki ¢ocuklarda adenoviriis ve
rotavirlis goriilme oran1 %58.1 ila %95 arasinda oldugu
bildirilmektedir (17-20). Calismamizda rotaviriis pozitif
hastalarin %67.7’sinin, adenoviriis pozitif hastalarin
%66.4iniin 2 yas alt1 oldugu belirlenmistir. Ayrica her
iki viriisinde pozitifligi bu ¢alismada 1-2 ve 3-5 yas
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gruplarinda en fazladir ve bu yas gruplari ile diger yas
gruplari arasinda istatiksel olarak anlamli farklar

saptanmigtir (p<0.05, Tablo 1).

Rotaviriis gastroenteriti iliman cografyalarda siklikla kig
aylarinda goriilmekte olup, tropikal bolgelerde tim yil
boyunca goriilmektedir (21). Bu enfeksiyonlara
Amerika ve Avrupa ilkelerinde Mart ve Aralik
aylarinda, Hindistan ve Suudi Arabistan’da Aralik ve
Subat aylarinda olmak {izere kis mevsiminde sik
rastlanilmaktadir  (22). Ulkemizde ¢alismalarda
rotaviriis  pozitifliine daha ¢ok kis aylarinda
rastlanilmastir  (4,5,23,24). Calismamizda rotaviriis
pozitifligi daha c¢ok kis aylarinda saptanmig olup
tilkemizde ve diger iilkelerde yapilan ¢alismalar ile

uyumluluk géstermektedir.

Adenoviriisler, rotaviriislerden farkli olarak diinyanin
farkli cografik bolgelerinde mevsimsel farklilik
gostermeksizin akut gastroenterite neden olmaktadir
(25). Brezilya’da yapilan bir ¢alismada en sik yaz ve
sonbahar aylarinda, Avustralya’da yapilan bir ¢alismada
ise kig ve ilkbahar aylarinda adenoviriis antijeni
saptanmistir  (26,27). Ulkemizde farkli sehirlerde
yapilan caligmalarda adenoviriis antijeni en sik kis,
ilkbahar ve sonbahar aylarinda goriilmiistiir (3-5,24,28).
Calismamizda adenoviriis pozitifligi en sik sonbahar
aylarinda olmak {izere tiim mevsimlerde goriilmiis olup
tilkemizde ve diger iilkelerde yapilan ¢alismalar ile

uyumluluk géstermektedir.

Calismamiz sonuglarina gore ilimizdeki alti yillik
donemde akut gastroenteritli hastalarda en sik rotaviriis
antijenleri saptanmistir. Rotavirlis pozitifligi en sik kig
mevsiminde ve 2 yas altindaki ¢ocuklarda daha fazla
gorilmiistiir.

Akut gastroenteritli hastalarda rotaviriis ve adenoviriis
ile diger viral etkenlerin immiinokromotografik testler
kullanilarak arastirilmasi erken tanmi konulmasima ve
dogru tedavinin baglatilarak gereksiz antibiyotik
kullanimmin 6nlenmesine yardimci olacaktir. Ayrica

erken ¢ocukluk doneminde rotaviriis enfeksiyonu ile

miicadelede rotaviriis asilamasinin yayginlastirilmasi,
gastroenterit vakalarmin dnlenmesine, hastanede yatis
siiresinin ve mortalite oranlarinin azalmasina Kkatki

saglayacagi diisliniilmektedir.

Catisma Beyani: Yazarlar gikar ¢atismasit olmadigimi

beyan ederler.

Arastirmacilarmm  Katki  Orani Beyami:  Yazarlar
makaleye esit oranda katki saglamig olduklarini beyan
ederler.  Anafikir/planlama: ST, DU, EAG;
analiz/yorum: ST, DU; veri saglama: EAG; yazim: ST,
DU; gozden gecirme ve diizeltme: EAG; onaylama: ST,
DU, EAG.

Destek ve Tesekkiir Beyan:: Calismaya iligkin higbir

kurum ya da kisiden finansal destek alinmamustr.

Etik Kurul Onami: Konya Ticaret Odas1 Karatay
Universitesi Tip Fakiiltesi ilag ve Tibbi Cihaz Dist
Arastirmalar Etik Kurulu; tarih: 24.02.2020, karar no:
41901325-050.99.
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Ozgiin Arastirma

PROGNOSTIC FACTORS IN DEEP NECK INFECTION

Derin Boyun Enfeksiyonunda Prognostik Faktorler

Ela COMERT!!

, Bugra SIMSEK !

‘Kirikkale Universitesi T. ip Fakiiltesi, Kulak Burun Bogaz Hastaliklari A.D., KIRIKKALE, T URKIYE

ABSTRACT

Obijective: The present study aimed to evaluate the prognostic
importance of hematologic test findings in addition to the
neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio,
monocyte-to-lymphocyte ratio, systemic inflammation response
index, and C-reactive protein in the patients with deep neck

infection and to compare these results with healthy subjects.

Material and Methods: The study included 32 patients diagnosed
as deep neck infection and treated by surgical intervention and
parenteral antibiotics. As none of the patients had life-threatening
complications, the prognosis was determined by the length of stay
in the hospital. The effect of age, sex, pre-treatment blood
parameters, abscess culture results, and medical comorbidities on
blood

parameters were compared in each patient. Blood parameters were

prognosis were analysed. Pre- and post-treatment

also compared between healthy subjects and patients.

Results: When comparing patients with length of stay in the
hospital <7 days and >7 days, significant differences were
observed for age (t=-2.568, p=0.015) and red blood cell
distribution width values obtained preoperatively (Z=-2.343,
p=0.019). The correlation analysis revealed a positive correlation
between age and length of stay in the hospital. (r=0.450, p=0.010),
and between length of stay in the hospital and comorbidity
(r=0.366, p=0.039). Logistic Regression analysis revealed that age
could be the best marker in the prediction of the patients with
worse prognosis (percentage of predicting patients with worse
prognosis=73.3%, B=0.054, Wald=4.967, p=0.026).

Conclusion: The present study confirmed that the prognosis was
worse in older patients and patients with comorbid disease
whereas no relation was observed between the inflammatory

markers and prognosis.

Keywords: Neck, abscess, prognosis

07/
Amag¢: Calismanin amact derin boyun enfeksiyonu olan
hastalarda nétrofil-lenfosit orani, platelet-lenfosit orani,
monosit-lenfosit orani, sistemik inflamasyon yanit indeksi ve
C-reaktif proteini de igeren hematolojik testlerin prognostik

Oneminin incelenmesi ve bu sonuglarin saglikli bireylerle

karsilastiriimasidir.

Gere¢ ve Yontemler: Calismaya, derin boyun enfeksiyonu
tanis1 almis ve cerrahi ve parenteral antibiyoterapi ile tedavi
edilmis 32 hasta dahil edildi. Hi¢bir hastada hayat: tehdit eden
komplikasyona rastlanmadi ve prognoz belirteci olarak
hastanede kalis siiresi degerlendirildi. Yas, cinsiyet, tedavi
oncesi kan parametreleri, apse kiiltiir sonucu ve medikal
komorbiditelerin prognoza etkisi arastirildi. Her hastada cerrahi
Oncesi ve sonrast kan degerleri kiyaslandi. Ayrica hasta ve

saglikli bireylerin kan sonuglart karsilastirildi.

Bulgular: Hastanede kalig siiresi <7 giin ve >7 giinden ¢ok olan
hastalar karsilastirildiginda, yas (t=-2.568, p=0.015) ve cerrahi
oncesi eritrosit dagilim genisligi (Z=-2.343, p=0.019) degerleri
acisindan anlamli fark saptandi. Korelasyon analizi sonrasinda
yas ve hastanede kalis siiresi arasinda (r=0.450, p=0.010) ve
hastanede kalis siiresi ve komorbidite arasinda (r=0.366,
p=0.039) pozitif korelasyon tespit edildi. Lojistik regresyon
analizi sonrasi yasm kotii prognozu Ongdérmede en iyi
parametre olabilecegi saptandi (kotii prognozlu hastalar

ongdrme yiizdesi: %73.3, B=0.054, Wald=4.967, p=0.026).

Sonug: Bu ¢aligsma, ileri yas ve komorbiditesi olan hastalarda
derin boyun enfeksiyonu prognozunun kétii olabilecegini
desteklemistir. Inflamatuar degerler ile prognoz arasinda iliski

gbzlenmedi.

Anahtar Kelimeler: Boyun, apse, prognoz
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INTRODUCTION

Deep neck infection (DNI) is an infection of the
potential anatomical spaces of the neck with the
formation of cellulitis, phlegmon, or abscess. It presents
as swelling and induration in the neck at the region of
the spaces that are involved. The primary sources of DNI
are  dentition, oropharynx, salivary  glands,
malignancies, and foreign bodies (1). The commonly
cultured organisms from DNI are mostly the organisms
of the oral and oropharyngeal flora, including
Streptococci, Peptostreptococcus species,
Staphylococcus aureus, and anaerobes (2). Suspicion,
examination, and radiologic evaluation are the main
steps of diagnosis. A neck computed tomography (CT)
with contrast is usually adequate for diagnosis and
differentiation of cellulitis, phlegmon, and abscess.
Treatment options include parenteral antibiotics, airway
management, and surgical intervention depending on the
process of the infection. Patients with cellulitis,
phlegmon, or adenopathy are treated with parenteral
antibiotics and discharged on oral treatment with close
follow-up (3). Patients with phlegmon are treated with
parenteral antibiotics for 48-72 hours and rescanned. If
an abscess is diagnosed, patients undergo surgical
drainage (3).

Although the incidence of DNI has been diminished
with the availability of antimicrobial therapy and
radiologic techniques, life-threatening complications
can still be seen including mediastinitis, upper airway
stress, tracheotomy, sepsis, and jugular vein thrombosis
(4). It is important to predict the patients with a poor
prognosis initially. Although DNI is an inflammatory
disease, a few reports have been focused on the effect of
hematologic and inflammatory markers including
neutrophil-to-lymphocyte ratio (NLR), leukocyte count,
and C-reactive protein (CRP) (5-7). In addition,
according to our literature search, the effect of
inflammatory markers including NLR, platelet-to-
lymphocyte ratio (PLR), monocyte to lymphocyte ratio
(MLR), systemic inflammation response index (SIRI)

on prognosis of DNI has not been investigated.

The present study aimed to evaluate the prognostic
importance of hematologic test findings in addition to
NLR, PLR, MLR, SIRI, and CPR in the patients with
DNI and to compare these results with healthy subjects.
The effect of patients' demographic features on

prognosis was also analysed.

MATERIALS AND METHODS

The study was designed as a retrospective case-control
study. All procedures performed in this study were
compliant with the ethical standards of the institutional
research committee and with the 1964 Helsinki
declaration and its later amendments or comparable
ethical standards. The study was approved by the local
ethics committee (Kirikkale University Ethics
Committee of Non-interventional Research, date:
21.10.2021, issue number: 2021.10.18).

The study included 32 patients diagnosed as DNI and
treated by surgical intervention and parenteral
antibiotics between April 2017 and August 2021. Cases
of peritonsillar abscess treated by transoral incision
without cervical drainage and DNI patients treated
medically were not included. None of the patients
needed second surgical intervention. All the data were
provided retrospectively from patients’ medical files.
All patients were submitted to clinical examination. A
neck CT was performed in all cases to find the potential
focus of infection and evaluate the extension of the

suppurative process.

Age, gender, comorbidity, microbiological culture
results, and length of stay in the hospital (LSH) were
recorded for all patients. In addition, the venous blood
samples taken from the patients on the first admission to
the hospital and before discharge from the hospital were
examined and the blood hemoglobin level (reference
range:10-18 g/dL), leukocyte (reference range:4400-
11300/uL), neutrophil (reference range:1500-9600/uL),
lymphocyte (reference range: 1000-6000/uL), monocyte
(reference range:100-1400/uL), and platelet (reference
range: 150,000-500,000/uL) count values were
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determined using an analysis device (Mindray BC-6800,
Shenzen, China). Furthermore, CRP (reference range:
0.15-5 mg/dL) levels were obtained using original Kits
(Roche) on an automatic device (Roche Diagnostic
COBAS c501). NLR, PLR, MLR, and SIRI values were

examined.

Surgical treatment was performed within 72 hours after
admission in all cases. All patients received intravenous
antibiotics (ampicillin-sulbactam 1.5 g every 6 hours +
metronidazole 500 mg every 12 hours) from admission
to discharge. The surgical treatment provided was
incision and drainage either under local or general

anaesthesia.

Since the changes depending on ethnic origin could be
seen in hematologic data and normative values of SIRI
had not been established, 24 healthy subjects who had
no infection, history of systemic disease, and medication
were included in the study to present the normative

values.

As none of the patients had life-threatening
complications, the prognosis was determined by LSH.
The average LSH of the patients was found to be 7 days.
So, the patients were grouped as the patients with LSH
<7 days, representing the good prognosis, and the
patients with LSH >7 days, representing the poor
prognosis. The effect of age, sex, pre-treatment blood
parameters, abscess culture results, and medical
comorbidities on prognosis were analysed. Pre- and
post-treatment blood parameters were compared in each
patient. Blood parameters were also compared between

healthy subjects and patients.

Statistical Analysis

The Kolmogorov-Smirnov test was used to determine
whether the study parameters were normally distributed

among the groups. The categorical variables were

analysed using Pearson’s chi-square test (p<0.05). The

parametric study findings were analysed using the
Independent Samples t-test (p<0.05). Non-parametric
study findings were statistically analysed using the
Mann-Whitney U test (p<0.05).

Preoperative and postoperative continuous variables
were analysed using the Paired Samples t-test and the
Wilcoxon Signed-Rank test (p<0.05). Spearman's rho
Correlation test was used to determine the presence of
correlation between parameters belonging to patients
(p<0.05). The ROC-Curve test was used to determine
which study parameters predict the patients’ prognosis,
and the sensitivity and specificity rates of the parameters
were determined by obtaining "cut-off" values. In
addition, the Logistic Regression test was used to

determine the "best parameter” (p<0.05).

RESULTS

Odontogenic (n=13, 40.6%), upper airway (n=12,
37.5%) and salivary gland infections (n=7, 21.9%) were
the causes of DNI. The concomitant comorbid disease
was detected in 14 patients. Of these patients, 2 had the
chronic obstructive pulmonary disease, 7 had
hypertension, 7 had diabetes mellitus, 1 had chronic
renal failure and 1 had hypothyroidism. Growth in
abscess culture was seen in 10 patients. Staphylococcus
aureus was the most commonly isolated organism.
Staphylococcus  epidermidis,  coagulase-negative
Staphylococcus,  Staphylococcus  hominis,  and
Corynebacterium matruchotii were the others isolated
from abscess culture. Twenty-five (78%) patients had
one space involvement including submandibular (n=14),
level Il (n=8), submental (n=3) whereas 2-3 neck spaces
were involved in 7 patients (22%) including level Il and
parapharyngeal space (n=3), level Il and submandibular
space (n=2) and submandibular and submental space

(n=2).
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Table 1: The demographic data, growth in culture, length of stay in the hospital, and preoperative and postoperative
hematologic results of the DNI patients and healthy subjects.

DNI Healthy Subjects
Mean + SD/ Mean + SD/
Median (min-max) Median (min-max)/ t/1Z/X? p

Variable n (%) n (%)
Age (year) 47.28+18.55 43.67£14.20 0.795* 0.430
Gender Male 15 (26.3%) 12 (21.4%) 0.0541 0.817

Female 17 (30.4%) 12 (21.4%)
Comorbidity No 18 (56.2%) - - -

Yes 14 (43.8%) - - -
Culture Negative 22 (68.8%) - - -

Positive 10 (31.2%) - - -
Length of stay in hospital (day) 7 (2-20) - - -
Hemoglobin level-preoperative 12.85+2.39 13.40+1.62 -0.969* 0.337
Leukocyte count-preoperative 14393+4719.01 8182+2907.71 5.682* <0.001
Neutrophil count-preoperative 11270+4683.20 4648+1715.99 6.591* <0.001
Lymphocyte count-preoperative 2015+712.82 2243+597.63 -1.266* 0.211
Monocyte count-preoperative 893+507.18 448+166.73 4.124* <0.001
MPV-preoperative 10.18+1.50 9.83+0.96 0.986* 0.329
RDW-preoperative 13.15 (22-24) 13.40 (12-17) -0.5721 0.567
Platelet count-preoperative (*10%) 318.5 (185-489) 266.5(189-398) -1.2501 0.211
NLR-preoperative 5.21 (1.96-30.47) 1.93(1.17-6.42) -5.0331 <0.001
PLR-preoperative 172.56 (76.49-406.90) 111.97 (85.52-232.75) -2.6167 0.009
MLR-preoperative 0.38 (0.15-2.14) 0.18 (0.10-0.48) -4.2067 <0.001
SIRI-preoperative 3925.68 (983.32-34947.20) 727.61 (361.09-4940.43) -4.3131 <0.001
CRP-preoperative 110.98+85.25 1.83+£0.93 6.258* <0.001
Hemoglobin level-postoperative 12.80+2.02 13.40+1.62 -1.189* 0.240
Leukocyte count-postoperative 8440 (4250-17820) 7270 (5070-15800)  -1.2001 0.230
Neutrophil count-postoperative 4790 (2370-11870) 4205 (2630-10330)  -0.4801 0.631
Lymphocyte count-postoperative 2538+727.89 2243+597.63 1.617* 0.112
Monocyte count-postoperative 505 (37-2870) 400 (270-770) -1.433 0.152
MPV-postoperative 9.86+1.26 9.83£0.96 -0.088* 0.930
RDW-postoperative 13.45 (0-19) 13.40 (12-17) -0.7461 0.456
Platelet count-postoperative (*10°) 332.9+93583.62 276.7+53452.67 2.6361 0.011
NLR-postoperative 2.02(1.15-4.29) 1.93(1.17-6.42) -0.4801 0.631
PLR-postoperative 136.92+44.20 130.12+38.29 0.603* 0.549
MLR-postoperative 0.20 (0.02-1.04) 0.18 (0.10-0.48) -0.1491 0.882
SIRI-postoperative 940.09 (91.29-12298.52) 727.61 (361.09-4940.43) -1.275+ 0.202
CRP-postoperative 10.32 (0-125.90) 1.65 (0.33-4.52) -3.527* <0.001

(*) Independent Samples t-test; (#) Mann Whitney U test; (1) Pearson’s chi-square test; p<0.05

DNI: deep neck infection, SD: standard deviation, min: minimum, max: maximum, N: number of participants, MPV:
mean platelet volume, RDW: red blood cell distribution width, NLR: neutrophil to lymphocyte ratio, PLR: platelet to
lymphocyte ratio, MLR: monocyte to lymphocyte ratio, SIRI: systemic inflammatory response index, CRP: C-reactive
protein
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Comparison of DNI patients with healthy subjects
revealed significant difference with respect to leukocyte
(t=5.682, p<0.001), neutrophil (t=6.591, p<0.001) and
monocyte counts (t=4.124, p<0.001), NLR (Z=-5.033,
p<0.001), PLR (Z=-2.616, p=0.009), MLR (Z=-4.206,
p<0.001), SIRI (Z=-4.313, p<0.001) and CRP values
(t=6.258, p<0.001) preoperatively. In the postoperative
period, significant differences existed only among
platelet count (Z=2.636, p=0.011) and CRP values (t=-
3.527, p<0.001) (Table 1).

Significant difference existed among leukocyte (Z=-
4.862, p<0.001), neutrophil (Z=-4.824, p<0.001),
lymphocyte (t=-3.281, p=0.003) and monocyte count
(Z2=-3.806, p<0.001), SIRI (Z=-4.712, p<0.001) NLR
(Z=-4.693, p<0.001), PLR (Z=-2.861, p=0.004), MLR
(Z=-4.151, p<0.001), and CRP values (Z=-4.684,
p<0.001) when comparing preoperative and
postoperative periods (Table 2).

When DNI patients were divided into two groups as
patients with and without comorbidity, significant
differences were observed in regard to LSH (Z=-2.040,
p=0.041) and lymphocyte count (t=-2.426, p=0.22)
(Table 3). Furthermore, culture growth ratios were
different between these groups (X?=4.073, p=0.044).
When DNI patients were divided into two groups

according to LSH, significant differences were observed

in regard to age (t=-2.568, p=0.015) and RDW values
obtained preoperatively (Z=-2.343, p=0.019) (Table 4).
When DNI patients were divided into two groups as age
<51 and age >51, significant differences were observed
for LSH (Z=-2.540, p=0.011), RDW level obtained
preoperatively (Z=-3.074, p=0.002), and platelet count
measured postoperatively (Z=2.136, p=0.041) (Table 5).
The correlation analysis applied to the data of all DNI
patients revealed a positive correlation between age and
LSH (r=0.450, p=0.010), between age and comorbidity
(r=0.352, p=0.048), between age and RDW level values
measured preoperatively (r=0.531, p=0.002), between
LSH and comorbidity (r=0.366, p=0.039), and between
LSH and RDW level values (r=0.459, p=0.008).
ROC-Curve test results revealed that the prognosis could
be worse in patients older than 51-year-old (area=0.778,
p=0.007, 73% sensitivity, 71% specificity), and in
patients whose preoperative RDW level value was
greater than 13.15 (area=0.743, p=0.019, 73%
sensitivity, 71% specificity) (Table 6). Logistic
Regression analysis revealed that the age of the patient
could be the best marker in the prediction of the patients
with worse prognosis (percentage of predicting patients
with worse prognosis=73.3%, B=0.054, Wald=4.967,
p=0.026) (Figure 1).

Table 2: Comparison of preoperative and postoperative hematologic test results and inflammatory markers. Independent
Samples t-test, Mann Whitney U test, and Pearson’s Chi-S-square test (p<0.05).

Variable t/z p

Leukocyte-preoperative/ Lymphocyte-postoperative -4.8627 <0.001
Neutrophil-preoperative/ Neutrophil-postoperative -4.824+ <0.001
Lymphocyte-preoperative/ Lymphocyte-postoperative -3.281* 0.003
Monocyte-preoperative/ Monocyte-postoperative -3.806+ <0.001
Platelet-preoperative/ Platelet-postoperative -0.8427 0.400
MPV-preoperative/ MPV-postoperative 1.481* 0.149
RDW-preoperative/ RDW-postoperative -0.941% 0.347
NLR-preoperative/NLR-postoperative -4.6937 <0.001
PLR-preoperative/PLR-postoperative -2.8617 0.004
MLR-preoperative/MLR-postoperative -4.1517 <0.001
SIRI-preoperative/SIRI-postoperative -4.712% <0.001
CRP-preoperative/CRP-postoperative -4.6847 <0.001

(*) tvalue, Paired Samples t-test; (#) Z value, Wilcoxon Signed Ranks test; p<0.05. MPV: mean platelet volume, RDW:
red blood cell distribution width, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, MLR: monocyte
to lymphocyte ratio, SIRI: systemic inflammatory response index, CRP: C-reactive protein
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Table 3: Comparison of DNI patients with and without comorbidity

Comorbidity (-) Comorbidity (+)
Mean + SD/ Mean + SD/
Median (min-max) Median (min-max)/

Variable n (%) n (%) t/2/X? p
Age (year) 41.89+16.61 54.21£19.19 -1.946* 0.061
Gender Male 10 (31.2%) 5 (15.6%) 1.245% 0.265

Female 8 (25.0%) 9 (28.1%)
Culture Negative 15 (46.9%) 7 (21.9%) 4.0731 0.044

Positive 3(9.4%) 7 (21.9%)
Prognosis Good 12 (37.5%) 5 (15.6%) 3.030f 0.082

Worse 6 (18.8%) 9 (28.1%)
Length of stay in hospital (day) 7 (4-12) 9 (2-20) -2.0407 0.041
Hemoglobin level-preoperative 13.33+ 12.234£2.78 1.304* 0.202
Leukocyte count-preoperative 14223+4635.20 146114+4991.60 -0.227* 0.822
Neutrophil count-preoperative 1102+4484.92 11586+5079.97 -0.331* 0.743
Lymphocyte count-preoperative 2062+797.07 1954+611.44 0.417* 0.680
Monocyte count-preoperative 917+428.51 863+609.53 0.293* 0.771
MPV-preoperative 10.34+1.52 9.96+1.50 0.695* 0.492
RDW-preoperative 13.05 (0-19) 14 (0-22) -1.4641 0.143
Platelet count-preoperative (*10°%) 263 (185-456) 333 (215-489) -0.8367 0.403
NLR-preoperative 5.21 (1.96-30.47) 5.88 (2.01-17.97) -0.266+ 0.790
PLR-preoperative 171.28 (76.49-406.90) 177.37 (89.73-344.07) -0.6841 0.494
MLR-preoperative 0.43 (0.16-1.00) 0.28 (0.15-2.14) -0.7607 0.447

. 4730.29 2707.84 -0.266t
SIRI-preoperative 0.790
(1020.58-20260.00) (983.32-34947.20)

CRP-preoperative 107.53+88.37 115.42+84.15 -0.256* 0.800
Hemoglobin level-postoperative 13.04+1.73 12.49+2.37 0.755*  0.456
Leukocyte count-postoperative 7725 (5200-16050) 8920 (4250-17820) -1.0451 0.296
Neutrophil count-postoperative 4790 (2710-11380) 4950 (2370-11870) -1.4817 0.138
Lymphocyte count-postoperative 2282+501.94 2866+852.54 -2.426* 0.022
Monocyte count-postoperative 450 (37-1220) 540 (250-2870) -0.8371 0.403
MPV-postoperative 9.89+1.15 9.81+1.43 0.192* 0.849
RDW-postoperative 13.40 (12-19) 14.10 (0-17) -0.7601 0.447
Platelet count-postoperative (*10°) 323000+90858.65 345643+98885.02 -0.673* 0.506
NLR-postoperative 2.21(1.15-3.81) 1.76 (1.28-4.29) -1.481+ 0.138
PLR-postoperative 144.36+43.17 127.36+45.24 1.082* 0.288
MLR-postoperative 0.21 (0.02-0.37) 0.17 (0.09-1.04) -1.3301 0.184
SIRI-postoperative 1027.09 (91.29-4219.94) 940.09 (392.13-12298.52) -0.4941 0.621
CRP-postoperative 14.29 (0-125.90) 6.63 (0-46.03) -1.445+ 0.149

(*) Independent Samples t-test; (7) Mann Whitney U test; (1) Pearson’s chi-square test; p<0.05

DNI: deep neck infection, SD: standard deviation, min: minimum, max: maximum, N: number of participants, MPV:
mean platelet volume, RDW: red blood cell distribution width, NLR: neutrophil to lymphocyte ratio, PLR: platelet to
lymphocyte ratio, MLR: monocyte to lymphocyte ratio, SIRI: systemic inflammatory response index, CRP: C-reactive
protein
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Table 4: Comparison of DNI patients with respect to length of stay in hospital (prognosis)

Good Prognosis

Poor Prognosis

Mean + SD/ Mean + SD/
Median (min-max) Median (min-max)/

Variable n (%) n (%) t/Z2/X? p
Age (year) 40.00+18.78 55.53+14.89 -2.568* 0.015
Gender Male 10 (31.2%) 5 (15.6%) 2.079% 0.149

Female 7 (21.9%) 10 (31.2%)
Comorbidity No 12 37.5%) 6 (18.8%) 3.030f 0.082

Yes 5 (15.6%) 9 (28.1%)
Culture Negative 12 (37.5%) 10 (31.2%) 0.057f 0.811

Positive 5 (15.6%) 5 (15.6%)
Pathological evaluation Negative 7 (21.9%) 11 (34.4%) 3.348% 0.067

Positive 10 (31.2%) 4 (12.5%)
Length of stay in hospital (day) 7 (2-7) 11 (8-20) -4.8791 <0.001
Hemoglobin level-preoperative 12.95+2.36 12.73+2.51 0.248* 0.806
Leukocyte count-preoperative 13992+5066.07 14846.00+4423.10 -0.504* 0.618
Neutrophil count-preoperative 10752+4931.91 11858.00+4479.88 -0.661* 0.514
Lymphocyte count-preoperative 2124+729.21 1891.33+£697.64 0.917* 0.366
Monocyte count-preoperative 899+618.27 886.67+364.20 0.067* 0.947
MPV-preoperative 10.02+1.59 10.35+1.42 -0.626* 0.536
RDW-preoperative 12.90 (0-19) 13.60 (0-22) -2.3431 0.019
Platelet count-preoperative (*10°%) 265 (213-489) 332 (185-456) -0.5671 0.571
NLR-preoperative 4.60 (2.01-30.47) 7.16 (1.96-17.97) -1.114+ 0.265
PLR-preoperative 169.44 (76.49-406.90) 186.40 (89.73-344.07) -1.2271 0.220
MLR-preoperative 0.28 (0.16-2.14) 0.52 (0.15-0.95) -0.9631 0.336

. 2741.90 (1067.13- -1.038+
SIRI-preoperative 34947.20) 7291.67 (983.32-14551.83) 0.299
CRP-preoperative 91.45+79.06 133.12+89.22 -1.401* 0.171
Hemoglobin level-postoperative 12.41+£2.11 12.25+1.87 -1.185* 0.245
Leukocyte count-postoperative 8730 (5200-17820) 7530 (4250-16160) 0.755+ 0.450
Neutrophil count-postoperative 5320 (2710-11870) 4540 (2370-11010) -1.1901 0.234
Lymphocyte count-postoperative 2467+538.63 2617+£910.37 -0.576* 0.569
Monocyte count-postoperative 500 (240-2870) 510 (37-940) -0.4351 0.664
MPV-postoperative 9.81+1.03 9.91+1.24 -0.238* 0.814
RDW-postoperative 13.10 (0-19) 13.90 (12-18) -1.5501 0.121
Platelet count-postoperative (*10°) 326.6+78931.98 340.0+£110312.20 -0.401* 0.691
NLR-postoperative 2.09 (1.15-4.29) 1.98 (1.28-2.54) -1.190 ¥ 0.234
PLR-postoperative 133.96+26.87 140.29+58.97 -0.399* 0.693
MLR-postoperative 0.21 (0.12-1.04) 0.17 (0.02-0.47) -0.925+ 0.355
SIRI-postoperative 941.75 938.44 -0.925+ 0.355
(392.13-12289.52) (91.29-1875.92)

CRP-postoperative 13.57 (0-125.90) 2.75 (0-37.00) -1.644% 0.100

(*) Independent Samples t-test; (7)) Mann Whitney U test, (1) Pearson’s chi-square test; p<0.05

SD: standard deviation, min: minimum, max: maximum, N: number of participants, MPV: mean platelet volume, RDW:
red blood cell distribution width, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, MLR: monocyte
to lymphocyte ratio, SIRI: systemic inflammatory response index, CRP: C-reactive protein
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Table 5: Comparison of DNI patients according to age

Age <51-year-old

Age >51-year-old

Mean + SD/ Mean + SD/
Median (min-max) Median (min-max)/
Variable n (%) t/1Z/X? p
Age (year) 31.75£10.24 62.81+9.59 - -
Gender 6 (18.8%) 1.129;f 0.288
10 (31.2%)
Comorbidity 7 (21.9%) 2.032% 0.154
9 (28.1%)
Culture 10 (31.2%) 0.582f 0.446
6 (18.8%)
Prognosis 5 (15.6%) 6.149% 0.013
11 (34.4%)
Length of stay in hospital (day) 10 (5-20) -2.5401 0.011
Hemoglobin level-preoperative 12.84+2.49 0.022* 0.983
Leukocyte count-preoperative 13186+4551.84 15599+4711.63 -1.473* 0.151
Neutrophil count-preoperative 9974+4283.80 12567+4836.28 -1.605* 0.119
Lymphocyte count-preoperative 2133+651.67 1896+771.68 0.938* 0.356
Monocyte count-preoperative 944+626.15 -0.558* 0.581
MPV-preoperative 10.61£1.67 0.921* 0.364
RDW-preoperative 12.80 (0-17) 14.00 (0-22) -3.0741 0.002
Platelet count-preoperative (*10°%) 339.50 (185-489) 261.00 (213-456) -0.8481 0.396
NLR-preoperative 4.21 (2.01-14.07) 7.08 (1.96-30.47) -1.508+ 0.132
PLR-preoperative 171.28 (76.49-226.09) 177.37 (82.65-406.90) -0.1511 0.880
MLR-preoperative 0.29 (0.19-1.00) 0.47 (0.15-2.14) -0.226+1 0.821
. 5827.62 (1020.58-
SIRI-preoperative 3188.46 (983.32-20260.00) 34947.20) -0.905+ 0.366
CRP-preoperative 96.77+85.60 125.19+85.21 -0.941* 0.354
Hemoglobin level-postoperative 13.11£1.96 -0.874* 0.389
Leukocyte count-postoperative 7990 (5700-16050) 8735 (4250-17820)  -0.0571 0.955
Neutrophil count-postoperative 4690 (2710-11380) 5030 (2370-11870) -0.075F 0.940
Lymphocyte count-postoperative 2494+615.04 2581+844.23 -0.330* 0.743
Monocyte count-postoperative 435 (37-1220) 520 (240-2870) -0.6041 0.546
MPV-postoperative 10.13+1.11 -1.251* 0.221
RDW-postoperative 13.20 (0-17) 13.80 (0-19) -1.6221 0.105
Platelet count-postoperative (*10°) 366.34+80722.47 299.43+95884.63 2.136* 0.041
NLR-postoperative 2.04 (1.15-3.81) 2.03 (1.20-4.29) -0.075+ 0.940
PLR-postoperative 151.80+42.04 122.05+42.40 1.993* 0.055
MLR-postoperative 0.20 (0.02-0.37) 0.20 (0.09-1.04) -0.2261 0.821
. 1036.86 (468.68- -0.377+ 0.706
SIRI-postoperative 880.20 (91.29-4219.94) 12298.52)
CRP-postoperative 10.30 (0-125.90) 11.35 (0-52.23) -0.075+ 0.940

(*) Independent Samples t-test; (7)) Mann Whitney U test, (1) Pearson’s chi-square test; p<0.05

SD: standard deviation, min: minimum, max: maximum, N: number of participants, MPV: mean platelet volume, RDW:

red blood cell distribution width, NLR: neutrophil to lymphocyte ratio, PLR: platelet to lymphocyte ratio, MLR: monocyte

to lymphocyte ratio, SIRI: systemic inflammatory response index, CRP: C-reactive protein
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Table 6: ROC-Curve test and Logistic Regression analysis results.

ROC-Curve test for prediction of the Prognosis

Variable Area p Cut-off value Sensitivity Specificity
Age 0.778 0.007 >51-year-old 73% 71%
RDW 0.743 0.019 >13.15 73% 71%
Logistic Regression test for prediction of the best marker of the Prognosis
Variable Predicted
Good Poor Percentage
Good 12 5 70.6%
Observed
Poor 4 11 73.3%
Age
Overall Percentage 71.9%
B Wald p
0.054 4.967 0.026

RDW: red blood cell distribution width

ROC Curve for prediction of the PROGNOSIS
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Figure 1: The ROC-Curve plot showing the parameters that can predict the prognosis in deep neck infection,
preoperatively.
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DISCUSSION

Many reports focus on the prognostic factors in DNI. As
the DNI-related mortality decreased over the years with
the use of antibiotics, early diagnosis, and surgery (2),
complications and LSH are analysed as prognostic
factors (5,8). Especially LSH is found to be associated
with repeated surgery, the presence of comorbidities,
and complications (9,10). The median hospitalization of
DNI is reported as 6-7 days (11,12). Compatible with
the literature, the median hospitalization was found 7

days in our study.

NLR, PLR, and MLR are the parameters that are
calculated from blood count. They reflect the general
inflammatory condition of a patient and have been
reported as useful prognostic indicators of various
pathologies such as infection and oncologic
inflammation (13). SIRI is also a hematologic
inflammatory marker based on the counts of peripheral
neutrophils, monocytes, and lymphocytes (14). As DNI
is an infectious condition, the initial point of this study
is to identify correlations between the prognosis of DNI
and these hematologic markers. In addition, we
investigated the effect of other parameters that are
presented as prognostic factors in recent literature like

age, comorbidities and culture growth.

Many reports focus on the significance of inflammatory
markers on the recovery of upper airway infections and
related DNI (5,15). NLR and CRP are the main markers
that have prognostic value in the literature. A significant
increase in NLR is detected in patients with acute
bacterial tonsillitis and DNI with a cut-off value of 5.4
(15). In the study of Gallagher et al, NLR and CRP
levels are used as diagnostic tests to predict LSH and a
cut-off value for NLR of 4.65 and CRP of 82.5 are
presented as predictors of long LSH (5). Age, the
presence of comorbidities, a non-odontogenic site of
origin, leukocyte counts higher than 11.0 cells x 10°/L
at presentation and the need for both medical and
surgical  treatment, days elapsing  between
hospitalization and surgery were also presented as
predictors of LHS (8,16).

Additionally, a cut-off value for NLR of 11.75 and CRP
of 180 is determined as predictors of intensive care unit
(ICU) admission (8,13). Age >55 and CRP >15 mg/dL
emerged as factors correlated with persistent discharge
after surgery (17). The presence of systemic disease,
diabetes mellitus, involvement of multiple neck spaces,
body temperature, leukocyte count, and CRP >100
pug/mL were reported as predictors of complication (6,
7).

Our results supported that the inflammatory cells
(leukocyte, neutrophil, lymphocyte, monocyte) and
markers including CRP, SIRI, NLR, PLR, and MLR
were higher in DNI patients than those of the healthy
subjects. All these parameters decreased significantly
after they were treated surgically except platelet count
and CRP values which were measured still slightly
higher than the healthy subjects. Patients with the
comorbid disease had a poor prognosis when compared
with patients without comorbid disease and growth in
abscess culture was more frequent in patients with the
comorbid disease. Our results revealed that patients with
long LSH were older than patients with short LSH, and
they have higher RDW values. Concurrently, most of
the older patients had a poor prognosis and they stayed
in the hospital longer. Logistic Regression analysis
revealed that the age of the patient could be the best
marker in the prediction of the patients with poor

prognoses.

The main drawback of the present study is the limited
number of the patient group. To have a homogeneous
group and provide accuracy in our results, we did not
include peritonsillar abscess, DNI with cellulitis, and
phlegmon. We only included patients with DNI and
abscess formation treated with surgery in addition to
antibiotherapy.

In conclusion, the present study confirmed that the
prognosis was worse in older patients and patients with
comorbid disease whereas no relation was observed

between the inflammatory markers and prognosis.
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ABSTRACT

Objective: In this study, we aimed to present the
pathogens detected as vaginal infection agents isolated
from vaginal swab samples in adult patients admitted to
the Department of Gynecology and Obstetrics of a
private hospital in Istanbul for three years
retrospectively.

Material and Methods: Vaginal swabs of adult non-
pregnant patients admitted to Gynecology and
Obstetrics outpatient clinics of a private hospital in
Istanbul between 2016-2018 were included in this
study. The samples were transferred quickly to the
laboratory after sampling, and the infectious agents
were identified with conventional bacterial culture
methods.

Results: Identification results of 314 vaginal swab
samples revealed that 28 (8.92%) had C. albicans, 13
(5.73%) had pathogens that cause aerobic vaginitis, and
five (1.59%) had bacterial vaginosis agents. C. albicans
was the highest among agents with a frequency of
8.92%, followed by E. coli (2.23%).

Conclusion: Our retrospective analysis revealed that C.
albicans is the most frequent pathogen causing vaginitis
in our hospital. As the pathogens causing vaginitis vary
from region to region, we believe that monitorization of
the epidemiological data is important.

Keywords: Vaginitis; Candida albicans; retrospective
analysis

0z

Amag: Vajinitler, kadinlarda yaygin olarak goriilen ve
hastaneye gitme sikligini arttiran 6nemli bir halk sagligi
sorunudur. Biz de bu galismada, 3 yillik periyotta, Istanbul’da
bir 6zel hastanenin kadin dogum béliimiine bagvuran erigkin
hastalarda vajinal siiriintii orneklerinden vajinal enfeksiyon
etkeni olarak saptanan patojenleri retrospektif olarak ortaya
koymay1 amagladik.

Gereg ve Yontemler: 2016-2018 yillar1 arasinda Istanbul’da bir
6zel hastanenin kadin hastaliklar1 ve dogum polikliniklerine
bagvuran, Vvajinit siiphesi olan, eriskin, hamile olmayan
hastalardan vajinal siiriintii 6rnekleri alindi. Numuneler hizlica
laboratuvara ulastirildr ve klasik kiiltiir yontemleri kullanilarak
tespit edilen etkenler incelendi.

Bulgular: Ug yillik siirecte hastaneye basvuran 314 hastada
saptanan etkenler incelendiginde, 28’inde (%8.92) C. albicans,
13’iinde (%5.73) aerobik vajinit etkenleri ve besinde (%1.59)
bakteriyel vajinoz etkenleri saptandi. C. albicans %8.92 ile
etkenler arasinda en yiksek oranda saptanirken, bunu E.
coli’nin (%2.23) takip ettigi goriildii.

Sonug¢: Calismamizda gergeklestirdigimiz retrospektif analizle,
hastanemizde C. albicans’a bagh vajinitlerle daha sik
karsilagtigimiz saptanmustir. Vajinitlere neden olan etkenlerin
bolgeden bolgeye farklilasabilmesi ve hangi etkenlerle
karsilagilabilecegine dair bir perspektif sunmasi agisindan
epidemiyolojik verilerin takip edilmesi gerektigi kanaatindeyiz.

Anahtar Kelimeler: Vajinit, Candida albicans, retrospektif
analiz
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INTRODUCTION

Vaginitis or vaginal infections are common clinical
syndromes encountered in obstetrics and gynecology
practice. The incidence of vaginal infections worldwide
is increasing day by day, and they can occur at any age
(1). The most common form of vaginitis, bacterial
vaginosis, is a picture with the decrease of aerobic
lactobacilli in the vaginal flora and the increase of
anaerobe Bacteroides, Peptostreptococcus,
Gardnerella, and Mycoplasma species (2). Aerobic
vaginitis, which is often confused with bacterial
vaginosis due to reasons such as malodorous discharge
and increased pH, is caused by aerobic pathogens or
commensals, which often progress with rash, edema,
and sometimes ulcerations in the inflamed vagina (3).
Candida species, which may also be a member of
normal vaginal flora, is an important infectious agent of
vulvovaginitis. Although vulvovaginal candidiasis is a
clinical case encountered by approximately 75% of adult
women at least once in their lives, 45% of women have
at least two episodes of infection each year (4). Vaginitis
is a global health problem that can affect women, men,
families, and communities. It can have serious
consequences such as infertility, ectopic pregnancy,
chronic pelvic pain, the risk of miscarriage, preterm
birth, and the risk of delivery of a low birth weight baby.
Therefore, proper prevention, treatment, and follow-up
of these diseases are crucial (5,6). Thus, in our study, we
aimed to reveal the pathogens detected as vaginal
infection agents from vaginal swab samples in adult
patients admitted to the gynecology and obstetrics
department of a private hospital in Istanbul between
2016-2018 retrospectively.

MATERIALS AND METHODS

Ethical Considerations

This retrospective study was approved by the academic
ethics committee of Medical Park Fatih Hospital,

Istanbul, Turkey (Approval number: 2021-1-4) and

performed according to the Declaration of Helsinki. A
waiver of consent was obtained, and patient

confidentiality was maintained.
Study Design and Setting

Clinical examinations of adult non-pregnant patients
admitted to the outpatient clinics of a private hospital
between 2016 and 2018 were performed by clinicians,
and their vaginal symptoms were recorded. During the
examinations, vaginal swab samples were taken using
sterile swabs. All samples were quickly transferred to
the microbiology laboratory. Each vaginal swab sample
was inoculated on 5% sheep blood agar (Oxoid,
Basingstoke, Hampshire, UK), MacConkey agar
(Oxoid, Basingstoke, Hampshire, UK), and Chocolate
agar (Oxoid, Basingstoke, Hampshire, UK). All cultures
were incubated for 48 hours at 37°C in an environment
with 5% CO,. Also, each swab samples were gram-
stained (7). Gram staining, colony morphology, and
hemolytic reactions the on-blood agar medium were
checked for the pre-characterization of the pure strains
after the incubations. The identifications of these strains
were performed according to routine tests such as
DNase and catalase production, optochin and bacitracin
susceptibility, CAMP and bile esculin test for Gram-
positives, and indole, H2S or gas production, motility,
urease production, citrate usage and fermentation of
different carbohydrates for Gram-negatives (7).
Identification of unidentified pathogens  with
conventional methods were performed with Vitek 2
Compact (Biomerieux, France). The diagnosis of
bacterial vaginosis was evaluated according to the
Nugent classification, and the diagnosis of aerobic
vaginitis was evaluated according to the Donders criteria
(8,9).

RESULTS

The number and mean age of the patients admitted to the
gynecology and obstetrics outpatient clinic and included

in this study are shown in Table 1.
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According to our retrospective analysis, two (7.14%) of
28 patients admitted to the hospital in 2016 had Candida
albicans-derived  vulvovaginitis.  Also,  bacterial
vaginosis was detected in five (17.8%) patients; two
(7.14%) of them had Gardnerella vaginalis, while three
(10.7%) of them were infected with Mobilincus spp.
Moreover, in the patients admitted in 2017, C. albicans
was isolated from 14 (35.9%) of 39 patients, while

Escherichia coli was detected in 1 patient diagnosed

with aerobic vaginitis. Finally, in 2018, C. albicans was
detected as the agent of vulvovaginitis in 12 (4.86%) of
247 patients admitted to the hospital. In addition, E. coli
was detected in 6 (2.43%), K. pneuominae detected in 5
(1.59%) patients, Streptococcus agalactiae in 3
(1.21%), and also Staphylococcus epidermidis, S.
lugdunensis, and Pseudomonas putida were found as the
causes of aerobic vaginitis in one (0.40%) patient for
each (Table 1).

Table 1: Demographic data of the patients and distribution of agents of vaginitis by years. n (%)

2016 2017 2018 Total
n: 28 39 247 314

Age (Mean+SD) 36.44+11.08 32.07+£6.56 33.16£8.75 33.36+8.77

n (%) n (%) n (%) n (%)
Normal Flora 21 (75) 24 (61.54) 218 (88.26) 263 (83.76)
Candida albicans 2(7.14) 14 (35.90) 12 (4.86) 28 (8.92)
Gardnerella vaginalis 2(7.14) 0(0) 0(0) 2 (0.64)
Mobilincus spp. 3(10.71) 0 (0) 0 (0) 3(0.96)
E. coli 0 (0) 1 (2.56) 6 (2.43) 7(2.23)
Klebsiella spp. 0(0) 0(0) 5(2.02) 5(1.59)
P. putida 0(0) 0(0) 1 (0.40) 1(0.32)
S. epidermidis 0(0) 0(0) 1(0.40) 1(0.32)
S. lugdunensis 0(0) 0(0) 1(0.40) 1(0.32)
S. agalactiae 0 (0) 0 (0) 3(1.21) 3(0.96)

The frequency of vaginal infections due to C. albicans among all factors detected was statistically significant (p <0.05).

Within a total of three years period, C. albicans was
isolated from 28 (8.92%) of 314 patients admitted to the
hospital's gynecology and obstetrics outpatient clinic. In
addition, the agents of aerobic vaginitis were found in
18 (5.73%), while the agents of bacterial vaginitis were
found in five (1.59%) of the patients. Moreover, C.
albicans was evaluated as the most frequent agent in
vaginal infections with a rate of 8.92%, which was
followed by E. coli (2.23%).

The frequency of vaginal infections due to C. albicans
among all agents detected was statistically significant (p
<0.05).

DISCUSSION

Vaginitis is an important health concern increasing
morbidity (10,11). Most women experience vaginitis at
some point in their lives (6). Neither its etiology nor the

reasons for obtaining variable prevalence data in
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different world regions are entirely clear, but it is
important to know the epidemiology of vaginitis for

preventing the transmission (12).

When the studies conducted in our country are
considered, Kalkanci et al. reported G. vaginalis,
Candida spp., and E. coli as the most frequent pathogens
of vaginitis with the rates of 18.5%, 16.4%, and 10.9%
respectively in their study conducted on 567 women in
2005 (13). Similar to our study, they noted that they also
detected Klebsiella spp, coagulase-negative
Staphylococcus spp, Pseudomonas spp, and S.
agalactiae in some cases. Atmaca et al., in their study
on samples obtained from prostitutes in 1998, observed
that Gardnerella vaginalis (19.4%), Candida spp
(13.9%), and group B Streptococci (13.9%) were the
most common agents (14). In our study, differently from
the data of Kalkanci et al., and Atmaca et al., C. albicans
was found as the dominant agent of vaginitis. Polat et
al., detected C. albicans in 10.14% of 207 patients with
vaginitis in the study conducted in Istanbul in 2012,
which is similar to the rate (8.92%) we detected in our
study (15). Agikgoz et al., analyzed 8050 samples in
their study conducted in 2002 and detected Candida spp.
and G. vaginalis as the most common pathogens with
the rates of 26.8% and 13.8%, respectively (16). Similar
to the study by A¢ikgoz et al., C. albicans was the most

common vaginitis agent in our study.

When the studies from different parts of the world are
examined, aerobic vaginitis was detected in 300 (15.4%)
of 1948 patients who applied with vaginitis complaints
in a study conducted in China between July and
December 2011 (17). Also, it was observed that S.
aureus, E. coli, and E. faecalis species were detected at
a very high rate (99.33%) compared to the rest of the
flora. However, Group B streptococci (0.67%) were
found to be less than these species. In addition, aerobic
vaginitis was observed in 116 (38.67%) of these 300
patients, while aerobic vaginitis was found with
bacterial vaginitis in 101 (54.89%) and with

vulvovaginal candidiasis in 48 (26.09%) of the

remaining 184 patients (17). Moreover, in another study
conducted in China between April 2008 and August
2009, aerobic vaginitis was detected in 156 (23.74%),
and mixed infections were detected in 84 of 657 patients
admitted to the hospital with vaginal symptoms (18). In
32 of these 84 patients, aerobic vaginitis co-existed with
vulvovaginal candidiasis (38.10%); also, bacterial
vaginosis was found in 31 (36.90%), and trichomonal
vaginitis was found in 21 (25%) of the patients (18).
However, in our study, vaginitis due to C. albicans was
more frequent. Razzak Al-Charrakh and Al-Greitty, in
their study investigating the opportunistic bacterial
pathogens of vaginitis, reported S. aureus (18.9%) as the
most frequent pathogen and followed by E. coli (16.2%)
(10). In our study, E. coli was found as the most frequent
bacterial agent of vaginitis. Razzak, Al-Charrakh, and
Al-Greitty also detected K. pneumoniae in 2 and group
B streptococcus in 5 cases, similar to our study.
However, Trichomonas vaginalis is not detected in any
of the patients in this study (10). When the data obtained
from previous studies are evaluated, there are
differences in the distribution and the frequency of the
agents of vaginitis from country to country, even from
region to region. Moreover, it can be seen that the rate

of the agents we have detected is relatively low.

Since the patients included in our study were patients
who were admitted to private hospitals, the limitation of
our study is that the socioeconomic status of our patients
were middle and upper class, and our epidemiological
data reflect patients included in this socioeconomic

class.

In conclusion, according to the retrospective analysis we
performed in our study, it was determined that vaginitis
due to C. albicans is more frequent in our hospital. In
order to prevent sexually transmitted diseases, it is
important to know the epidemiology of vaginitis and
control the distribution of its agents. Knowing the
incidences of the agents of vaginitis that can be found at

different rates in different regions may be useful for
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clinicians to provide a perspective in their approach to

these cases.

Conflict of Interest: None
Support and Acknowledgment: None

Researchers' Contribution Rate Statement:
Concept/Design: o, TC,  MGE, MD;
Analysis/Interpretation: TC; Data Collection: TC;
Writer: MD Critical Review: SE, MD; Supervision:

MD.

Ethics Committe Aproval: Medical Park Fatih Hospital
Ethics Committee, date:26.04.2021, issue number:
2021-1-4.

REFERENCES

1. Parsapure R, Rahimiforushani A, Majlessi F,
Montazeri A, Sadeghi R, Garmarudi G. Impact of
health-promoting educational intervention on
lifestyle (nutrition behaviors, physical activity and
mental health) related to vaginal health among
reproductive-aged women with vaginitis. Iran Red
Crescent Med J. 2016;18(10):e37698.

2. Krauss-Silva L, Almada-Horta A, Alves MB,
Camacho KG, Moreira ME, Braga A. Basic vaginal
pH, bacterial vaginosis and aerobic vaginitis:
prevalence in early pregnancy and risk of
spontaneous preterm delivery, a prospective study in
a low socioeconomic and multiethnic South
American population. BMC Pregnancy Childbirth.
2014;14(1):1-10.

3. Donders GGG, Bellen G, Grinceviciene S, Ruban K,
Vieira-Baptista P. Aerobic vaginitis: no longer a
stranger. Res Microbiol. 2017;168(9-10):845-58.

4. Cengiz A, Cengiz L, Us E. Gebe kadinlarmn vajinal
akintilarindan iiretilen mikroorganizmalarin
dagilim ve antibakteriyellere duyarliliklari. OMU

Tip Dergisi. 2004;21(2):84-9.

5. Kaambo E, Africa C, Chambuso R, Passmore JS.
Vaginal microbiomes associated with aerobic
vaginitis and bacterial vaginosis. Front Public
Health. 2018;6:1-6.

6. Parsapour R, Majlessi F, Rahimiforoushani A,
Sadeghi R. Determination of factors affecting
relapse of vaginitis among reproductive-aged
women: An experimental study. Electron Physician.
2017;9(1):3499-507.

7. Bitew A, Abebaw Y, Bekele D, Mihret A.
prevalence of bacterial vaginosis and associated risk
factors among women complaining of genital tract
mfection. Int J Microbiol. 2017;2017:4919404.

8. Nugent RP, Krohn MA, Hillier SL. Reliability of
diagnosing bacterial vaginosis is improved by a
standardized method of gram stain interpretation. J
Clin Microbiol. 1991;29(2):297-301.

9. Donders G, Van Calsteren K, Bellen G, Reybrouck
R, Van den Bosch T, Riphagen | et al. Predictive
value for preterm birth of abnormal vaginal flora,
bacterial vaginosis and aerobic vaginitis during the
first trimester of
2009;116(10):1315-24.

pregnancy. BJOG.

10.Razzak MS, Al-Charrakh AH, Al-Greitty BH.
Relationship between lactobacilli and opportunistic
bacterial pathogens associated with vaginitis. N Am
J Med Sci. 2011;3(4):185-92.

11. Carr PL, Felsenstein D, Friedman RH. Evaluation
and management of vaginitis. J Gen Intern Med.
1998;13(5):335-46.

12.Kenyon C, Colebunders R, Crucitti T. The global
epidemiology of bacterial vaginosis: a systematic
review. Am J Obstet Gynecol. 2013;209(6):505-23.

13. Kalkanc1 A, Ciftgi B, Biri A, Kustimur S, Giiner H.
Vajinit ontanist almig olgularda vajinal kiiltiir

sonuglarinin  etkenlerine gore dagilimi. Turkiye
Klinikleri J Gynecol Obst. 2005;15(3):137-9.

14. Atmaca S, El¢i S, Giil K, Yayla M. Diyarbakir’daki
hayat kadinlarinda bazi vajinit ve cinsel temas ile

KUTFD | 185



Unlii O et al.
Retrospective Analysis of Vaginitis Agents

KU Tip Fak Derg 2022;24(1):181-186
Doi: 10.24938/kutfd.1069457

bulasan hastalik etkenleri {izerine bir arastirma.
Turkiye Klinikleri J Gynecol Obst. 1998;8(1):27-30.

15. Polat E, Sirekbasan S, Aydin B, Yildirim Z, Bagdath
Y, Cepni I ve ark. istanbul’da hayat kadinlari ile
hastanemizin kadin hastaliklart ve dogum klinigi
hastalarindaki ~ vajinal  kandidiyazin ~ goriilme
sikhigmim 10 yil onceki oranla kiyaslanmasi. Turk
Hij Den Biyol Derg, 2012;69(1):15-20.

16. Agikgdz ZC, Turhan NO, Gamberzade S, Ark E.
Goger S. Vajen kiiltiirlerinin mikrobiyolojik agidan
retrospektif olarak degerlendirilmesi. Mikrobiyol
Bul. 2002;36(1):23-29.

17.Wang ZL, Fu LY, Xiong ZA, QinQ, YU TH, Wu YT
et al. Diagnosis and microecological characteristics
of aerobic vaginitis in outpatients based on
preformed enzymes. Taiwan J Obstet Gynecol.
2016;55(1):40-4.

18.Fan A, Yue Y, Geng N, Zhang H, Wang Y, Xue F.
Aerobic vaginitis and mixed infections: comparison
of clinical and laboratory findings. Arch Gynecol
Obstet. 2013;287(2):329-35.

KUTFD | 186



DOI: 10.24938/kutfd.1073560

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2022;24(1):187-191

Ozgiin Arastirma

Original Article

KOMPLIKE OLMAYAN SELULIT VAKALARINDA FARKLI TEDAVI
SECENEKLERININ DEGERLENDIRILMESI

Evaluation of Different Treatment Options in Non-Complicated Cellulite Cases

Banis ERTUNC !

, Mustafa ARSLAN 2

YSBU Trabzon Kanuni EAH, Enfeksiyon Hastaliklar: ve Klinik Mikrobiyoloji, TRABZON, TURKIYE
2Amasya Universitesi Sabuncuoglu Serefeddin EAH, Enfeksiyon Hastaliklar: klinigi, AMASYA, TURKIYE

07/
Amagc: Ginlik pratigimizde siklikla karsilastigimiz seliilit
vakalarmnda kullanimi 6nerilmekte olan seftriaksonun, yari
omriiniin uzun olmasi nedeni ile kilavuzlarda giinde tek doz
olarak kullanilabilecegi belirtilmekle birlikte zaman zaman
tedavide sorunlar ile karsilasabilmekteyiz. Bu nedenle giinde
tek doz seftriakson tedavisinin etkinliginin diger ajanlarla

karsilastirilarak degerlendirilmesi amaglandi.

Gere¢ ve Yontemler: Calismamiza 2017 - 2019 yillan
arasinda hastanemizde tedavi edilmis ve komplike olmayan 46
seliilit hastas1 dahil edilmistir. Hastalara ait demografik, klinik
ve laboratuvar verileri hasta dosyalarindan elde edildi. Mann-
Whitney U ve Kruskal-Wallis testleri ile veriler
degerlendirildi. p<0.05 olan degerler istatistiksel olarak

anlaml kabul edildi.

Bulgular: Hastalar sefazolin, seftriakson giinde 2 kez ve
seftriakson giinde bir kez alanlar olacak sekilde siras1 ile Grup-
1, Grup-2 ve Grup-3 olarak gruplara ayrildi. Grup-1 ve 2
arasinda klinik cevap ve toplam tedavi siiresi arasinda anlamli
farkliik bulunmamakla birlikte Grup-3’te; Grup-1 ve 2’ye
gore klinik cevap ve tedavi siiresi daha uzun ve istatistiksel

olarak anlamli idi.

Sonug: Seftriaksonun giinde tek doz kullanimi 6nerilmekle
birlikte, sefazolin ve giinde 12 saat ara ile uygulanan
seftriakson tedavileri ile karsilastirildiginda klinik cevabin
daha ge¢ alindig1 goriilmiistiir. Bu hastalarda toplam tedavi
stiresi de daha uzun olmakta idi. Bu nedenle seftriaksonun
tedavi baglangicinda 12 saat ara ile baglanmasinin daha uygun
olacagi goriisiindeyiz.

Anahtar Kelimeler: Seliilit, seftriakson, sefazolin

ABSTRACT
Obijective: Ceftriaxone is recommended for use in cellulite
cases. It is indicated that its half-life is long and that it can be
used as a single dose per day. However, we sometimes
encounter problems in treatment. For this reason, the efficacy
of once-dose ceftriaxone treatment was evaluated by comparing
with other agents.

Material and Methods: In our study, 46 non-complex cellulite
patients treated in our hospital between 2017 and 2019 were
included. Demographic, clinical and laboratory data of the
patients were obtained from the patient files. Data was
evaluated with Mann-Whitney U and Kruskal-Wallis tests.
Values with p<0.05 were considered statistically significant.

Results: The patients were divided into groups as Group-
1, Group-2 and Group-3, respectively, as those who
received cefazolin, ceftriaxone twice a day, and
ceftriaxone once a day. There was no significant
difference in clinical response and total treatment time
between groups 1 and 2. In Group-3; clinical response
and duration of treatment were longer and statistically
significant compared to Groups-1 and 2.

Conclusion: One dose of ceftriaxone was recommended daily,
but when compared with ceftriaxone treatment administered
intermittently for 12 hours a day, the clinical response was later.
The total treatment duration of these patients was also longer.
For this reason, we think that it would be more appropriate to

start ceftriaxone at an interval of 12 hours at the beginning of

the treatment.

Keywords: Cellulitis, ceftriaxone, cefazolin
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GIRIS
Komplike olmayan seliilit, orta siddette piiriilan
olmayan ve sistemik enflamatuar cevap sendromu
kriterlerinden en az ikisi ile birlikte hipotansiyon,
bagisiklik sistemini baskilayan hastalik veya ilag
kullanimi ve klinikte hizli progresyonunun olmamasi
olarak tanimlanmaktadir (1). Yiizeyel cilt katmanlarinin
enfeksiyonu olarak tanimlanan komplike olmamis
seliilit toplumda yaygin olarak goriilmektedir. Bu
enfeksiyonlar ciddi bir morbidite ve mortaliteye neden
olmamakla birlikte 6nemli bir isgiicii kaybina neden
olmaktadir.  Ayrica  altta  yatan  faktorlerin
diizeltilememesi veya tedavideki yetersizliklere bagl
olarak tekrarlayan ataklarla da karsilasilabilinmektedir.
Genel olarak kisa siireli tedaviler 6nerilmekle birlikte bu
hastalarin uygun sekilde yonetilememesinin sonucunda

antibiyotik kullanimi ve isgiicii kayb artacaktir (1).

Bu hastalarda ilk asamada segilecek antibiyotikler
arasinda Sefazolin ve Seftriakson bulunmaktadir.
Seftriakson 12 saat ara ile kullanilmakla birlikte yari
Omriiniin uzun olmasi nedeni ile giinde tek doz olarak da
kullanilabilecegi  belirtilmektedir.  Kilavuz =~ ve
textbook’larda Sefazolin 1 gr 6 saatte bir, Seftriakson 1
gr 12 saatte bir ve 2 gr 24 saatte bir olarak
onerilmektedir (2-4).

Bu kilavuzlarda genel olarak ilk secenek tedavilerin
etkinliklerinin birbirlerine esit olduklar1
vurgulanmaktadir. Pratik uygulamada da hem kullanim
kolaylig1 agisindan hem de klavuz ve textbook Onerisi
olmasi nedeni ile glinde tek dozluk rejimler 6n plana
¢ikmaktadir (2-4). Bununla birlikte farkli doz
seceneklerinin uygulandig1 hastalarda klinik cevabin
alinmasinda sorunlarla da karsilasmaktayiz. Bu nedenle
caligmamizda kilavuzlarda onerilen 3 farkli tedavi

seceneginin etkinliklerinin ve kullanilabilirliklerinin

degerlendirilmesi amaglanmastir.

GEREC VE YONTEM

Calismamiza 2017-2019 yillari arasinda hastanemizde
tedavi edilmis ve komplike olmayan 46 seliilit hastas1
dahil edilmigtir. Seliilit tanist klinik olarak etkilenen
bolgede sinirlart belirgin olmayan eritem, 6dem, 1st
artig1 ve lezyon iizerinde hassasiyet ile konuldu. Cilt alt1
absesi olan vakalar, erizipel, romatolojik hastaliklarin
cilt tutulumu olan hastalar calisma dis1 birakild.
Hastalar komplike olmayan seliilit tanimlamasina uygun
olarak ¢alismaya dahil edildi. Hastalarin yas, cinsiyet,
Diyabetes Mellitus (DM), hipertansiyon, periferik vendz
hastalik Oykiileri, son 12 ay icerisinde ka¢ atak
gecirdikleri, beyaz kiire, C-Reaktif Proteinde (CRP) ve
klinik cevabin degerlendirilmesinde kullanilabilecegini
diisindligiimiiz hiperemide %50 azalma oldugu giin
sayisi ile toplam tedavi siireleri ¢alisma formlarina
kaydedildi. Hastalar almis olduklar1 antibiyotiklere gore
sefazolin 1 gram 6 saatte bir (Grup-1), seftriakson 1
gram 12 saatte bir (Grup-2) ve seftriakson 2 gram 24
saatte bir (Grup-3) olmak tizere 3 gruba ayrildi
Diyabetes Mellitus ve periferik vaskiiler hastaligi olan
selillitli hastalarin klinik takiplerinde hipotansiyon,
klinikte hizli progresyon gibi faktdrlerin olmamast

durumunda ¢alismaya dahil edilmisti.

Bu calisma icin yerel etik kurul onayir (Amasya
Universitesi Rektorliigii Tip Fakiiltesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu, tarih:
02.12.2021, karar no: 159) alind1.

Istatistiksel Analiz

Tim verilerde tanimlayici istatistiksel analiz yapildi.
Olgiimle elde edilen verilerin normal dagilimla
uyumlulugu Kolmogorov-Smirnov testi ile yapildi.
Verilerimizin hepsinin normal dagilima uymamasi
nedeni ile Mann-Whitney U ve Kruskal-Wallis
kullanildi.  Olgiim  ile  elde  edilen  veriler
ortalamatstandart sapma olarak ifade edildi. Sayilarak
elde edilen veriler say1 (%) olarak ifade edildi. p<0.05

istatistiksel olarak anlamli kabul edildi.
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BULGULAR

Calismaya dahil edilen hastalarin 12 (%26.1)’sine
Sefazolin 1 gr 6 saat ara ile (Grup-1), 18 hastaya (%39.1)
Seftriakson 1 gr 12 saat ara ile (Grup-2) ve 16 hastaya
(%34.8) ise Seftriakson 2 gr 24 saat ara ile (Grup-3)
uygulandi. Téim hastalarin 23 (%50)’l erkek olup yas
ortalamalar1 62.149.7 idi. Grup-1°de ki hastalarin yag
ortalamalar1 55.74£13.7; Grup-2’de 66.4+7.8 ve Grup-
3’te ki hastalarda ise 62.0+4.5 olup istatistiksel olarak
anlamli idi (p=0.037). Kirk alt1 hastanin 27 (%58.7)’de
Hipertansiyon (HT); 14 (%30.4)’de Diyabetes Mellitus
(DM) ve 20 (%43.5)’de de Periferik vendz hastalik
(PVH) mevcuttu. Grup-1 ve Grup-3’teki hastalarin
4’iinde (sirast ile %33.3 ve %25) ve Grup-2°deki

hastalarin ise 7 (%38.9)’de son 12 ay igerisinde
tekrarlayan ataklar mevcuttu. Her {i¢ gruptaki hastada da
baglangic beyaz kiire (BK) ve C-Reaktif Protein
(CRP)’de %50 azalmanin oldugu giin sayisi arasinda
belirgin bir fark saptanmadi (p degerleri sirasi ile 0.730
ve 0.147). Grup-3’teki hastlarda komorbid hastalik
olsun veya olmasin hiperemide gerileme ve toplam
ortalama tedavi siireleri daha uzun olup sirasi ile 5.1 ve
8.4 giin idi (p<0.001). Hiperemideki gerileme ve toplam
tedavi siireleri Grup-1°deki hastalarda sirasi ile 2.1 ve
5.2 giin iken; Grup-2’deki hastalarda 2.3 ve 5.4 giin idi
(p degerleri sirast ile 0.296 ve 0.343). Komorbid
hastalig1 olanlar ile olmayan hastalar karsilagtirildiginda
klinik cevap ve toplam tedavi siireleri arasinda belirgin

bir fark bulunmamakta idi.

Tablo 1: Hastalarin ortalama yaslari, 6nceki atak sayilari, DM &ykiileri, ortalamalaboratuvar ve klinik yanit siireleri ile

toplam tedavi siireleri

p
Grup-1 Grup-2 Grup-3 ™
o o X @
n=12 n=18 n=16 - - o N
o o o o
= = = o
O] O] O] )
Ortalama yas 55.7+13.7  66.4+7.8  62.0+4.5 0.037 0.027 0.062 0.225
Onceki atak sayis 4 7 4 0.657
DM byKkiisii 3 5 6 0.739
HT oyKkiisii 5 14 8 0.098
PVH oykiisii 5 9 6 0.756
CRP’de %50 azalma (giin) 3.0+0.1 3.0+0.1 3.3+0.7 0.147
Hiperemide %50 azalma
o 2.1+0.3 2.3+0.8 5.1+1.2 <0.001  0.296 <0.001 <0.001
Klinik cevap siiresi (giin)
Baslangic BK 12.7+0.9 12.9+1.6 13.1+1.5 0.730
Toplam tedavi siiresi 5.2+0.6 5.4+0.8 8.411.5 <0.001 0.343 <0.001 <0.001

DM: Diyabetes mellitus, HT: Hipertansiyon, PVH: Periferik vaskiiler hastalik, CRP: C-Reaktif protein, BK: Beyaz kiire
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TARTISMA

Yirminci ylizyilin son ¢eyreginden itibaren klinik
kullamima girmis olan sefalosporinler B-laktam
antibiyotikler grubunda yer almaktadir (2). Farkh
mikroorganizmalarda direng gelisimleri raporlanmakla
birlikte giliniimiizde en sik kullanilan antibiyotik
gruplarindan birini olusturmakta ve Penisilinler ile
birlikte en sik tercih edildikleri endikasyonlardan biri de
deri ve yumusak doku enfeksiyonlaridir (DYDE).
DYDE tedavisinde oral veya intravenoz olarak 1., I1. ve
I11. kusak sefalosporinler tercih edilebilmektedir (3-5).
Seftriaksonun ciddi olmayan enfeksiyonlarda 1 gram 24
saatte bir olarak onerilmekle birlikte, hayat: tehdit eden
enfeksiyonlarda giinlik toplam dozun bolinmis

dozlarda 4 grama kadar yiikseltilebilmektedir (5,6).

Komplike olmamis seliilit hastalarinda tedavinin
temelini altta yatan nedeninin diizeltilmesi ile birlikte
yatak istirahati, etkilenen extremitenin elevasyonu ve
antibiyotik tedavisi olusturmaktadir (3,5). Seliilit
tedavisinde kilavuz ve textbook onerilerinde ilk segenek
tedaviler arasinda Sefazolin ve Seftriakson bulunmakta
olup, seftriaksonun yarilanma siiresinin uzunluguna
atifta bulunulup giinde tek doz kulalnilabilecegi de ifade
edilmektedir (2-4,7,8). Fakat ilgili kaynaklarin atiflarina
bakildiginda bu yayinlarin 1980°’li yillara kadar uzandigi
goriilmekte ve bu ¢alismalarda esas olarak Sefotaksim
iizerinden elde edilen verilere dayanarak Seftriakson ile
ilgili yorum yapildig1 goriilmektedir (9-11).

Kanita dayali kilavuzlar; kanit diizeyi bakimindan
metaanaliz ve sistematik derlemelerin hemen ardindan
gelmektedir ve bilimsel olarak giivenilirlik diizeylerinin
yliiksek olduklart kabul edilmektedir. Tip bilimlerinde
bir bilginin ortalama degisme siiresinin 3-4 y1l oldugu
disiiniilirse edindigimiz bilgiler hizli bir sekilde
degismektedir. Unutulmamas1 gereken diger bir nokta
da  “dogrularn  mutlak  gercek  olmadigidir”.
Seftriaksonun glinde tek doz 1 gram olarak
kullanilabilecegini ifade eden kaynaklarin atifta

bulunduklart ¢aligmalardan biri olan ve 1985 yilinda

yayimlanmig  olan  Gordin ve  arkadaglarinin

calismasinda Sefazolin ile Seftriakson
kargilagtirtlmistir. Toplam 57 vaka ile yapilmis olan bu
calismada Sefazolin grubunda ki hastalarin ortalama
iyilesme siirelerinin 4 (2-7 giin) giin oldugu, Seftriakson
grubunda ise 4.5 giin (2-9 giin) oldugu belirtilmektedir
(11). Caligmamizda ise giinde tek doz Seftriakson almis
olan hastalardaki klinik cevap siiresinin daha uzun
oldugu, Onerilen tedavi siirelerinin ¢ok daha iizerinde
oldugu goriilmektedir. Akilda tutulmasi gereken diger
bir noktada seliilit tedavisinin &nceki yillarda en az 10
giin olarak uygulaniyor olmasidir. Sonraki yillarda
yapilan calismalarda ise kisa siireli tedavilerin uzun
siireli tedaviler kadar etkin oldugu gosterilmis ve

giiniimiizde seliilit tedavisinde 5 giinliik tedavinin

yeterli oldugu belirtilmektedir (3,4,7).

Hastalarin tedavileri diizenlenirken kilavuz bilgilerinin
yanisira kendi deneyimlemiz ve hastaya ait 6zellikler de
g6z 6niinde bulundurulmalidir. Calismamizda komorbid
hastaliklarin varligindan bagimsiz olarak Seftriakson 2
gr 24 saat ara ile uygulamasinin diger tedavi rejimlerine
gore klinik cevap ve toplam tedavi siirelerinde belirgin
bir sekilde daha uzun oldugu hatta bu siirenin 14 giine
kadar uzayabildigi goriildii. Bu nedenle de gereksiz
sekilde hastanede yatis siirelerinin uzadig1 ve daha uzun
sire  antibiyotik  kullanimina  neden  oldugu

goriilmektedir.

Sonug olarak giinde tek doz Seftriakson uygulamasinin
hem klinik cevabin ge¢ alinmasi hem de toplam tedavi
stiresini uzattig1 goriilmiistiir. Calismamizin sonuglarina
gore 6 saat ara ile Sefazolin veya 12 saat ara ile
Seftriakson kullanimi daha etkin bulunmustur. Bununla
birlikte kapsamli caligmalara gereksinim
duyulmaktadir. Bu nedenlerle tedavinin basinda 24 saat
ara ile Seftriakson kullanimimin klinik basarisizlik ile
sonuglanabilecegi akilda tutulmali ve klinik cevap
alindiktan ~ sonra  ayaktan  tedaviye  geciste

kullanilmasinin daha uygun olacag: goriisiindeyiz.
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ABSTRACT

Hyperthyroidism is a hypermetabolic condition associated
with excessive production of thyroid hormones by the thyroid
gland. Thyroid hormones play an important role in bone and
calcium metabolism. Mild to moderate hypercalcemia due to
hyperthyroidism has been reported in approximately one in
five patients. Hypercalcemia due to hyperthyroidism is
associated with decreased or subnormal parathyroid hormone
levels. The co-occurrence of hyperthyroidism and primary
hyperparathyroidism is rare. However, in patients with
hyperthyroidism, it is necessary to evaluate the parathyroid
glands if hypercalcemia persists after an euthyroid state is
reached.

Here, we report the case of a 30-year-old man with
hypercalcemia who had Graves' disease and primary
hyperparathyroidism and was successfully treated with
combined thyroid and parathyroid surgery.

Keywords: Hyperthyroidism,
hypercalcemia, Graves' disease

hyperparathyroidism,

(074

Hipertiroidizm, tiroid bezi tarafindan asiri tiroid hormonu
uretimi ile olan iliskili hipermetabolik bir durumdur. Tiroid
hormonlarimin  kemik ve kalsiyum metabolizmasi {iizerine
onemli etkileri vardir. Yaklasik bes hastadan birinde
hipertiroidiye bagli hafif ila orta derecede hiperkalsemi
bildirilmistir. Hipertiroidiye sekonder hiperkalsemiye azalmis
ya da subnormal parathormon seviyeleri eslik eder.
Hipertiroidizm ile hiperparatiroidizm birlikteligi nadir olarak
goriilmektedir. Bununla birlikte, hipertiroidi hastalarinda
otiroid duruma ulastiktan sonra hiperkalseminin devam etmesi
durumunda bezlerinin

paratiroid ayrintili ~ olarak

degerlendirilmesi gerekir.

Burada, hiperkalsemisi olan, Graves hastaligi ve primer
hiperparatiroidizm tanist alan, kombine tiroid ve paratiroid
cerrahisi ile basarili bir sekilde tedavi edilen 30 yasinda bir

erkek hasta olgusunu sunuyoruz.

Anahtar Kelimeler: Hipertiroidizm, hiperparatiroidizm,
hiperkalsemi, Graves hastalig:
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INTRODUCTION

Thyroid hormones have effects on the regulation of bone
metabolism. Mild to moderate hypercalcemia due to
hyperthyroidism has been reported in approximately one
in five patients (1). Although patients are usually
asymptomatic, hypercalcemic crisis has been reported in
the literature (1,2). The pathophysiology of
hypercalcemia due to thyrotoxicosis is not fully
understood. Increased calcium (Ca) mobilization from
bone due to high bone turnover and a shortened bone
remodeling cycle, as well as increased sensitivity of
bone to parathyroid hormone (PTH) and increased
catecholamine metabolism, have been demonstrated in
hyperthyroidism  (3-5).  Hypercalcemia due to
hyperthyroidism is associated with decreased or
subnormal PTH levels (6). Thyroid disorders, such as
thyroiditis, thyroid nodules, and thyroid carcinoma may
coexist with parathyroid disorders (7-9). However the
co-occurrence of hyperthyroidism and primary
hyperparathyroidism (PHPT) is rare. Here, we report the
case of a 30-year-old man who had Graves' disease (GD)
and PHPT.

CASE REPORTS

The 30-year-old male patient was admitted to our
hospital with palpitations, heat intolerance, weight loss,
fatigue, tremor, and sweating. He had a blood pressure
of 130/90 mmHg, a heart rate of 102 beats/minute, and
a temperature of 36.6 °C. He had warm and moist skin.
Blood test revealed thyroid stimulating hormone (TSH)
<0.03 pU/L (0.27-4.2), free triiodothyronine (fT3):
14.34 pg/ml (2-4.4), and free thyroxine (fT4): 3.91
pg/ml (1-1.7), anti-thyroid peroxidase (anti-TPO): 229
IU/ml (0-34) and TSH receptor autoantibodies (TRAbs):
0.73 U/L (0-1.75). Serum total Ca corrected for albumin
was 11.05 mg/dl, and inorganic phosphorus (P) was 3.61
mg/dl. His PTH level was slightly elevated at 85.9
pg/ml, and the 25-hydroxyvitamin D level was 31.8

ng/ml. The reference ranges in our hospital were 8.8-

10.4 mg/dl for Ca, 2.5-4.5 mg/dl for P, 12-80 ng/I for
PTH. Urine collected for 24 hours showed Ca excretion
of 428 mg/day. The other laboratory parameters were
within the normal range. Doppler ultrasonography
revealed an enlarged thyroid gland with an
inhomogeneous pattern and increased blood flow.
Scintigraphy demonstrated enlarged thyroid gland.
Because of the increased stimulation and function of the
gland, activity was increased throughout the gland

compared with background (Figure 1).

Figure 1: Technetium-99m (Tc-99m) pertechnetate
thyroid scintigraphy (thyroid scan). Tc-99m shows an
enlarged thyroid gland.
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Figure 2: A lesion of the left lower parathyroid gland
detected by 99mTc sestamibi scintigraphy.
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Members of her family did not have thyroid disease.
Although TRADbs was negative, Graves' disease was
diagnosed based on clinical, ultrasonographic, and
scintigraphic findings, as well as anti-TPO positivity,
lack of family history, and age at diagnosis. In our
hospital, TRAbs measurement included any TSH
receptor antibody measurement (blockers or stimulants).
Therefore, the patient was classified as antibody-
negative Graves' disease, although this is rare. The
patient was treated with propylthiouracil 300 mg/day
and propranolol 20 mg twice daily. The treatment
successfully controlled palpitations, tremors, and
sweating. His thyroid function normalized two months
later. When he became euthyroid, serum Ca level
decreased to 10.8 mg/dl and PTH increased to levels
suggestive of hyperparathyroidism (108 pg/ml).
Scintigraphy of the parathyroid glands was performed
and revealed a parathyroid adenoma (Figure 2). Subtotal
thyroidectomy and parathyroidectomy were performed.
Follow-up examinations showed normalization of serum
Caand PTH.

DISCUSSION

The coexistence of hyperthyroidism and PHPT is rare
(10-15). Arem et al. reported two patients with GD and
PHPT (10). When the patients became euthyroid, their
Ca levels decreased slightly and PTH levels increased.
The patients were successfully treated by
parathyroidectomy and subtotal thyroidectomy.
Shuanzeng Wei et al. reported 21 patients with a history
of GD, who developed parathyroid adenoma. The
diagnosis was based on histology, intraoperative PTH
monitoring, and other clinical features (11). In 11
patients, there was a history of radioactive iodine
therapy GD. The authors emphasized that there may be
an association between GD patients with a history of
RAI and an increased risk of parathyroid adenoma. In
the study by Abboud B et al, the prevalence of

concurrent hyperparathyroidism in patients admitted for

elective hyperthyroid surgery was 13.5% (12). Thirteen
of 96 patients had hyperparathyroidism. None of the
patients had clinical manifestations of hypercalcemia.
Of these 13 patients, 11 had parathyroid adenoma and
two had parathyroid hyperplasia. In this retrospective
study, the authors suggested that this coexistence is not
so rare and that the parathyroid glands should be
examined  before  surgery in  asymptomatic
hypercalcemic ~ patients  with  hyperthyroidism,
especially in the elderly. Another case report reported
hypercalcemia with a normal PTH level of 37 pg/mL
(range, 15-65) in a patient with hyperthyroidism. After
the patient was treated with methimazole and
radioiodine and became euthyroid, serum Ca levels
remained high and PTH increased to abnormal levels
suggestive of hyperparathyroidism (13). Thalhammer M
et al. reported a case of a 53-year-old woman with GD
and hypercalcemia (14). The PTH level was within the
normal range. A parathyroid adenoma was diagnosed by
ultrasound-guided fine-needle aspiration biopsy. Under
treatment with carbimazole, the patient became
euthyroid, a decrease in serum Ca level was observed,
but the PTH level remained within the normal range.
Parathyroidectomy with almost total thyroidectomy was
performed. In our case, PTH increased when the patient
became euthyroid. Thyroid hormone could enhance the
osteoclastic effect of PTH and exacerbate
hypercalcemia, which then leads to relative suppression
of PTH secretion by the abnormal parathyroid tissue
(10). However, the initial normal PTH level is
suggestive of PHPT, because the PTH level would likely
be suppressed if the hypercalcemia were caused by
hyperthyroidism alone (13). In our case, scintigraphy of
the parathyroid glands revealed an adenoma. If
parathyroid scintigraphy is normal, parathyroid
adenomas can be localized preoperatively by
ultrasound-guided fine-needle aspiration biopsy and
immunochemical examination (14). The best treatment

is combined resection of the thyroid and parathyroid
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glands in a single procedure when surgery is required
(15).

In  conclusion, hypercalcemia may occur in
hyperthyroidism and may mask concomitant PHPT.
Thus, if hypercalcemia persists after treatment of
hyperthyroidism with high or unsuppressed PTH levels,
this should indicate PHPT. To avoid repeated surgery
and complications, it is necessary to evaluate

parathyroid disease in hypercalcemic patients with GD.
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COVID-19 iLE ES ZAMANLI ENFEKTIF ENDOKARDIT OLAN BiR GEBE
HASTA: OLGU SUNUMU

A Pregnant Covid-19 Patient with Concomitant Infective Endocarditis: Case Report

Nurten Nur AYDIN 2, Sibel IBA YILMAZ!®', Murat AYDIN!

‘Erzurum Bolge EAH, Enfeksiyon Hastaliklar: ve Klinik Mikrobiyoloji, ERZURUM, TURKIYE

0z

COVID-19 pandemisi halen ciddi bir halk sagligi problemi
olarak etkisini stlirdiirmektedir. Bu salginin gebeligin
immunsupresif durumu nedeni ile gebelerde ve fetiis
iizerindeki etkileri hakkinda endiseler bulunmaktadir. Gebe
COVID-19 hastalarinin yonetimi gebe olmayan hastalar
gibi yapilmalidir; ancak diisiik, erken dogum, preeklampsi
gibi komplikasyonlarda artis goriilebilmektedir. Gebe
COVID-19 hastalar1 enfektif endokardit gibi diger
enfeksiyon hastaliklari ile benzer nonspesifik semptom ve
bulgularla bagvurabilmektedir. Bu nedenle eslik edebilecek
diger enfeksiyon hastaliklarmin aragtirilmasi, tanisinin
gecikmeden konulmasi olabilecek komplikasyonlar:
engelleme agisindan 6nemlidir. Olgumuz ates, halsizlik,
oOkstiriik yakinmas ile acil servise bagvuran COVID-19 ile
enfektif endokardit tanis1 konan gebe bir hasta olup teshisi,

yonetimi ve sonucu bildirilmistir.

Anahtar Kelimeler: Gebe, enfektif endokardit, Covid-19

ABSTRACT

The COVID-19 pandemic still continues to be a serious public
health problem. There are concerns about the effects of this
epidemic on pregnant women and the fetus due to the
immunosuppressive state of pregnancy. The management of
pregnant COVID-19 patients should be like non-pregnant
patients; however, complications such as miscarriage,
premature birth, and preeclampsia may increase. Pregnant
COVID-19 patients may present with nonspecific symptoms
and findings similar to other infectious diseases such as
infective endocarditis. For this reason, it is important to
investigate other accompanying infectious diseases and to
make the diagnosis without delay in order to prevent possible
complications. Our case is a pregnant patient who was
admitted to the emergency department with the complaints of
fever, weakness, cough and diagnosed with COVID-19 and
infective endocarditis, and herein the diagnosis, management

and outcome have been discussed.

Keywords: Pregnant, infective endocarditis, Covid-19
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GIRIS

Pandemi ve halk sagligi krizi olan Coronavirus hastaligi
2019 (COVID-19)’un diger hastaliklarla birlikteligi
giinliik pratikte yayginlagsmakta, 6zellikle belirli hasta
gruplarinda siddeti artmaktadir. Gebelerde yapilan
calismalarda viral solunum yolu patojenleri ile enfekte
olanlarda klinik durumun koétiilesmesi nedeniyle erken
dogum eyleminin gergeklestigi, 61i dogumlarmn oldugu
ve  solunumsal  komplikasyonlarin  gozlendigi
bildirilmistir (1). Ancak tek bagma COVID-19’un
gebeligin sonlandirilmasina yonelik yeterli veri yoktur.
COVID-19 nonspesifik semptom ve bulgular ile
seyredebilir. Hem enfektif endokardit (EE) gibi
kardiyak enfeksiyonlar hem de COVID-19 ates, lisiime
titreme, nefes darlig, yorgunluk, oksiiriik ve miyalji ile
bulgu verebilir (2). Bundan dolay1 COVID-19’da eslik
eden diger enfeksiyon hastaliklariin tan1 konulmasi zor
olabilmekte ve gecikebilmektedir.

Hastalarda COVID-19 tanisinin, eslik edebilecek diger
akut hastaliklarin  diglandigi anlamma gelmedigi
unutulmamalidir. Bu olgu sunumunda, COVID-19 testi
pozitif geldiginde diger enfeksiyon hastaliklar1 igin
yiksek siipheye sahip olan hastalarin mutlaka diger
tanilar agisindan da  degerlendirilmesi  gerektigi

vurgulanmaktadir.

OLGU SUNUMU

Yirmidort yasinda, 18 haftalik gebe hasta yaklasik ti¢
giindiir olan halsizlik, ates ve Oksiiriik yakinmalari ile
acil servise bagvurdu. Ozgecmisinde gebelik disinda
ozellik olmayan hastanin viicut sicakligi: 38.1°C, diger
vital bulgular stabil olup fizik muayenede anormal bulgu
yoktu. Kan ve idrar kiiltiiri gonderilen hastanin
laboratuvar degerlerinde C-reaktif protein (CRP):
31.1mg/L, Platelet:104x10%L, lenfosit:0.55x10%L
saptandi.  Nazo/orofarengeal siirlintii  Orneginden
COVID-19 ger¢ek zamanli polimeraz zincir reaksiyonu
(RT-PCR) gonderilen hasta, sonug ¢ikana kadar izole

edilerek pozitif sonuglanmasi lizerine destek tedavisi

planland1. Takiplerinde sikayetleri devam eden hastanin
laboratuvar degerleri CRP: 240mg/L, Lenfosit:
0.83x10%L, Platelet: 52x10%L, yatismin iigiincii
giiniinde kan kiiltiiriinde Gram (+) kok {iremesi olmasi
tizerine medikal tedavisine teikoplanin 12 mg/kg iv 3
doz yiikleme, 12 mg/kg iv idame eklendi. Ayn1 giin
abortus meydana geldi. Etkeni metisilin direngli
Staphylococcus aureus (MRSA) olan hastanin
transtorasik ekokardiyografisi (TTE) normaldi. Atesi,
teikoplanin altindaki kan kiiltiirlerinde MRSA iiremesi
devam eden hastaya transozefageal ekokardiyografi
(TEE) yapilarak mitral kapakta 0.6x0.6 cm boyutlarinda
vejetasyon saptandi. Hasta modifiye Duke kriterlerine
gore EE olarak degerlendirip tedavisi vankomisin 2x1gr
iv seklinde diizenlendi. Vankomisinin {igiincii giiniinde
yiiz bolgesinde kizariklik ve kan degerlerinde ndtropeni
gelisen hastada ilag allerjisi ve ilaca bagli ndtropeni
disiiniilerek Daptomisine 500 mg iv gegcildi. Atesi
kontrol altina alinan, kan degerleri diizelen hastanin
antibiyotik tedavisinin 13.giiniinde alinan kontrol kan
kiiltiiriinde ireme olmadi. Kontrol TTE ile takip
edilerek medikal antibiyotik tedavisi 6 haftaya
tamamlanan hasta poliklinik kontrolii 6nerilerek taburcu
edildi.

TARTISMA

Bir ¢ok viriisiin gebelik sirasinda anne ve fetiis
tizerindeki bilinen etkileri, COVID-19'un potansiyel
etkisi ve mekanizmasi hakkinda bilgi saglayabilir (3).
Ancak erken gebelik doneminde COVID-19’un olasi
etkisi hakkinda ¢ok az bilimsel kanit vardir. Siddetli
COVID-19 hastaligr gebelik komplikasyonlarina yol
acabilmektedir (4). Yatiginin ligiincii giiniinde spontan
abortus gelisen hastamizda hafif siddette COVID-19
bulgulart olup abortus durumu tek bagina COVID-19 ile
iligkilendirilememistir.

COVID-19’un aritmi, akut koroner sendrom ve venoz
tromboembolizm gibi kardiyovaskiiler
komplikasyonlar1  vurgulayan cesitli yaymlar
bulunmaktadir (5,6). Bununla birlikte, bildirilen az

KUTFD | 198



Aydin NN ve ark.
COVID-19 ve Enfektif Endokardit

KU Tip Fak Derg 2022;24(1):197-201
Doi: 10.24938/kutfd.1063560

sayida EE ve COVID-19 birlikteligi vakasi vardir. Bir
vaka sunumunda septik emboli ile bagvuran hastada EE
ve COVID-19 tanis1 koyulan hasta rapor edilmis (7).
Yaymlanan benzer vaka serilerine ragmen EE ve
COVID-19 arasindaki iliski  bilinememektedir.
Literatiirde COVID-19, gebe ve EE birlikteligi olan
yalnizca bir olguya rastlanmis olup damar igi ilag
kullanim Oykiisii olan gebe hastada S. aureus
bakteriyemisi ve trikiispit kapat endokarditi tespit
edilmis ve gebelik disik ile sonuglanmis (8).
Olgumuzda EE etkeni S. aureus olup literatiirdeki
vakaya benzer olarak diisiik ile sonuglandi, ancak
hastamizda EE igin risk faktorii yoktu.

EE’e neden olan birgok mikroorganizma olup
olgumuzda oldugu gibi S.aureus, EE'e en sik neden
olandir (9). EE siiphesi yiiksek COVID-19 hastalarinda
tanida altin standart goriintiileme olan ekokardiyografi
zorunludur. {1k TTE yapilarak sonugsuz kalan hastalarda
TEE planlanmalidir (10). Olgumuza atesi olmasi ve kan
kiiltiriinde S. aureus iiremesi tizerine EE siiphesi ile
TTE  yapilmig, normal  saptanmistt.  Uygun
antibiyoterapiye ragmen kontrol kan kiiltiiriinde
iremenin devam etmesi {izerine yiiksek siiphe ile TEE
yapilmis ve mitral kapakta 0.6x0.6 cm boyutunda
vejetasyon saptanarak EE tanis1 konulmustu.

EE tedavisinde patojenlere gore Ozellestirilmis uzun
stireli antibiyoterapi gerektirir. MRSA’nin etken oldugu
EE tedavisinde ilk olarak vankomisin tercih edilir (11).
Teikoplanin de EE tedavisinde tercih edilebilmektedir.
Ancak MRSA’nin etken oldugu EE tedavisinde bazi
calismalarda tedavi sirasinda Teikoplanine direng
gelistigi ve tedai basarisizligi gosterilmistir (12,13). Bu
nedenlerle S. aureus 'un neden oldugu EE’lerde oncelikli
olarak Teikoplanin kullanimi 6nerilmemektedir (14).
Olgumuzda kan kiiltiirinde Gram (+) kok iiremesi
bildirildiginde Teikoplanin  verilmis ancak EE
tanimlanmasi iizerine giincel rehberler dogrultusunda ilk
tercih olan Vankomisine gecilmisti. Uygun dozda
verilen teikoplanin tedavisine ragmen kan kiiltiirinde

iremenin devam etmesi tedavi basarisizligi olarak

degerlendirildi. Vankomisin tedavisi sirasinda ilaca
bagli yan etki goriilmesi iizerine MRSA endokarditinde
alternatif tedavi olan daptomisin 10 mg/kg’a gegildi(11).
COVID-19 ve EE artan tromboembolik olay riski ile
iliskilidir. Ancak EE ve COVID-19 birlikteligi olan
hastalarda antikoagiilan kullanimimin klinik zorlugu
bulunmaktadir. COVID-19 tanili hastalarin %20'sinde
vendz tromboembolizm gelistigi yapilan caligmalarda
gosterilmistir  (15). Oysaki EE tanili hastalarda
antikoagiilan kullanimi, morbidite ve mortaliteyi
artirabilir. Yapilan caligmalarda, EE tanili hastalarin
kafa i¢i kanama gelistirme ve hemorajik inme riskinin
yiiksek oldugu bulunmustur (16). Bu nedenle EE ve
COVID-19 hastalarinda antikoagiilan tedavinin risk ve
faydalarinin ~ vaka  bazinda degerlendirilmesi
gerekmektedir. Olgumuzda basvuru aninda
trombositopeni olmasi ve giderek derinlesmesi nedeni
ile antikoagiilan baslanmasi diisiiniilmedi.

Gebelerde birinci ve ikinci trimesterde COVID-19’a
bagh disiik ile ilgili veriler smrhdir. Ozellikle
asemptomatik ve hafif seyirli COVID-19 olan gebeler,
gebelik  komplikasyonlar1 agisindan  diisiik  risk
altindadir(17,18). Gebelikte nadir goriillen EE anne ve
fetiis i¢in ciddibir durum olmakla birlikte semptomlarin
nonspesifik olmasi nedeni ile tan1 gecikebilmektedir.
Agiklanamayan atesi olan ve ifiirimii olan her gebe
mutlaka EE yoniinde taranmalidir (19). Gebede EE’nin
yonetiminde en Onemli konu annenin ve bebegin
yasamini  korumaktir. Yapilan bir caligmada fetal
mortalite %16 oraninda bulunmustur (20). EE'nin hizh
tespiti ve uygun tedavi, hem maternal hem de fetal
mortalite riskinin azaltilmasinda onemlidir (19).
Hastamiz COVID-19 enfeksiyonunu hafif gegirdi ancak
fetal eksitus ile dogum sonuglandi. Bu durum uygun
antibiyotigin gec baslanmasi ve EE tanisinin 7. glinde
konulmasi abortus sebebinin EE’ye bagli oldugunu
diisiindiirmektedir.

Pandemi sirasinda normal uygulamada ¢esitli
sinirlamalar oldugu igin gebe EE hastasinin yonetimi zor

olabilir. COVID-19 tanis1 alan hastalarda tam bir fizik
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muayene yapilmalidir. Nonspesifik semptomlarla
basvurulabilmesi nedeni ile mutlaka diger enfeksiyon
hastaliklar1 akla gelmelidir. Sonug olarak bu vakanin
literatiire katki saglayacagimi ve klinisyenlere bu tiir

vakalara yaklagimlarinda yardime1 olacagint umuyoruz.

Catisma Beyani: Bu ¢alisma sirasinda, herhangi bir ilag,
tibbi alet, gere¢ ve malzeme saglayan ve/veya iireten bir
firma ile herhamgi bir ticari firmadan maddi ve/veya

manevi herhangi bir destek alinmamugtir.
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Case Reports

ULNAR SINIR YARALANMALARINDA STIMULASYON: OLGU SUNUMU

Stimulation in Ulnar Nerve Injuries: Stimulation in Ulnar Nerve Injuries:

A Case Report
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Cocuklarda 6n kol kiriklar1 radius ve/veya ulna saftindaki
herhangi bir kirig1 icerir ve bu yaralanmaya bagli sinir hasar1
meydana gelebilir. Bu olgu sunumu, 6n kol kirigma bagl
gelisen ulnar sinir yaralanmasi olan ¢ocuk hastada uygulanan
monofazik kare dalga akim formunun, sinir iyilesmesi {izerine

etkisini gostermek amactyla yapildi.

On yasinda kiz ¢ocugu, paten kayarken diigme sonucu sag
radius ve ulna kirigma bagl ulnar sinir yaralanmasi sonrast
rehabilitasyon programina alindi. Rehabilitasyon programu altt
hafta boyunca, haftada bes giin, 45’er dakikalik seanslar
seklinde toplam 30 seans uygulandi. Ayrica egzersizler giin
igerisinde her set on tekrar olmak lizere bes set ev programi

olarak verildi.

Rehabilitasyon programi dncesi ve sonrasinda fizik muayene
ve elektronéromiyografi bulgulari karsilastirildiginda denerve
kasa uygulanan elektrik stimiilasyonu ve rehabilitasyon
programinin sinir iyilesme siirecini olumlu yonde etkiledigi

goriildii.

Anahtar Kelimeler: Ulnar sinir hasari, elektrik stimiilasyonu,
rehabilitasyon

ABSTRACT

Forearm fractures in children include any fracture of the radius
and/or ulna shaft, and nerve damage may occur due to this
injury. This case report was made to show the effect of
monophasic square wave current form applied to a pediatric
patient with ulnar nerve injury due to forearm fracture on nerve

healing.

A ten-years old girl was taken into a rehabilitation program for
an ulnar nerve injury due to a fractured right radius and ulna as
a result of a fall while skating. The rehabilitation program was
applied for six weeks, five times a week, in 45-minute sessions
in total, 30 sessions. In addition, the exercises were given as
five sets of home programs, each set ten repetitions, during the
day.

Physical examination and electroneuromyography findings
were compared before and after rehabilitation programs and
it was observed that the electrical stimulation and
rehabilitation program applied to the denervated muscle had

a positive effect on the nerve healing process.

Keywords: Ulnar nerve injury, electrical stimulation,
rehabilitation
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GIRIS
Cocuklarda 6nkol kiriklarinda temel yaralanma
mekanizmasi acik el ayasi lizerine diigmedir. Bu sirada
kuvvetler indirekt yolla 6nkol kemiklerine ulasir ve
yogunlastigi noktada kirik olusur (1). Agik el ayasi
iizerine diisiildiigiinde temel deforme edici gii¢ radius
iizerinden gectiginden, dnce radius takiben ulna kirilir
(2). Distal onkol kiriklari, tiim pediatrik kiriklarin
%30'unu olusturur (3). Cocukluk ¢aginda karsilagilan
kiriklarin tedavisi ve izlenmesi, ileri yaslarda etkilenen
bolgede olusturabilecegi fonksiyonel kayiplar nedeniyle
onem tagimaktadir. Dokuz yasina kadar her bes
¢ocuktan birinde kirik goriilmekte ve bunlarin %40’ 1m
onkol kiriklari olusturmaktadir (4). Bu tip kiriklar
diismeye bagli veya direkt travma sonrasi karsilagilir.
Kirigin en sik goriildiigii mekanlar cocuk oyun alanlari,

en sik izlendigi donem ise kis mevsimidir (4,5).

Onkol kiriklariyla birlikte yumusak doku yaralanmalari,
acik  kiriklar, hematom, ndrolojik problemler,
kompartman sendromu gibi eslik eden ikincil
yaralanmalar olabilir. Bir calismada 119 hastanin
114’inde eslik eden yaralanmalar saptanmistir (6). Bu
olgu sunumunda, paten kayarken diisme sonucu ulna ve
radius kirigmin eslik ettigi ulnar sinir hasar1 olan on
yasindaki kiz g¢ocuguna monofazik kare dalga akim
formu seklinde uygulanan elektrik stimiilasyonu ve
rehabilitasyon  programinin  klinik seyre etkisi

literatiirler esliginde tartisilmistir.

OLGU SUNUMU

On yaginda kiz ¢cocugu, paten kayarken diisme sonucu
sag oOnkolda agri ve sekil bozuklugu sikayetleri ile
Ankara Sehir Hastanesi acil servisine basvurmus.
Oykiisiinden ve Hastane Bilgi Yénetim Sistemi
HICAMP programindan, fizik muayenesinde sag
onkolda deforme goriintim, sislik, palpasyonla

hassasiyet oldugu, radial arter nabzinin alindigi,

norolojik muayenesinin normal oldugu ve ortopedi
boliimii tarafindan degerlendirildigi 6grenildi. iki yonlii
dirsek, on kol, el bilegi grafilerinde sag radius ve ulna
kirig1 tespit edilen olguya acil serviste kapali rediiksiyon

ve Onkola uzun sirkiiler atel uygulanmis (Sekil 1). Atel

alt1 hafta boyunca tam zamanl kullanmis.

Sekil 1: Tedavi 6ncesi olgunun 6n-arka dirsek, on kol

(a); el bilegi, el (b) grafileri

Olgu, yaralanmadan dokuz hafta sonra Ankara Sehir
Hastanesi Fizik Tedavi ve Rehabilitasyon Hastanesi
Travmatik El Poliklinigine basgvurdu. Fizik muayenede
eklem hareket agikligi (EHA) degerleri dirsek
fleksiyonu 90°, el bilegi fleksiyonu 80°, ekstansiyonu
70°, radial deviasyon 10° ve ulnar deviasyon 20° olarak
olgiildii. Sag el 5. parmak proksimal interfalengeal
eklem 25° fleksiyonda ve abduksiyon pozisyonundaydi.
Ayrica 5. parmakta aktif adduksiyon olmadig goriildii.
Elektronéromiyografi (ENMG) tetkiki sonucu; kirik
olan ekstremitede (sag) ulnar sinirin duyu dalinda
parsiyel, motor dalinda fleksor karpi ulnaris kasim
innerve ettikten sonraki seviyesinde total hasar tespit
edildi.
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Kontrastsiz manyetik rezonans sonucunda orta diafizer
kesimde non-deplase fraktiir izlendi. Ulna orta diafizer
kesimde konturda diizensizlik, fraktiire ait kallus dokusu
ve ulnadaki fraktiire sekonder komsu kas planlarinda
heterojen sinyal artislar1 dikkat ¢ekti. On kol orta
kesimde ulnar sinirde, fleksor digitorum superfisialis ve
fleksor digitorum profundus kas lifleri arasindan gectigi
diizeyden itibaren distale kadar kesite dahil
segmentlerde kalinlagma ve sinyal artigi oldugu goriildii.
Travmatik El Polikliniginde rehabilitasyon programina
alman olguya pence el deformite splinti yapildi. Bu
splint 4-5. metakarpofalengeal eklemler fleksiyonda,
interfalengeal eklemler noétralde olacak sekilde
diizenlendi. Olgunun denerve kaslarina monofazik kare
dalga akim formunda elektrik  stimiilasyonu,
proprioseptif noromiiskiiler fasilitasyon egzersizleri,
pasif, aktif-asistif ve aktif eklem hareket agikligi
egzersizleri, el ve el bilegi kaslarma gliclendirme
egzersizleri (thera-band/egzersiz hamuru kullanilarak),
ulnar sinir trasesi boyunca duyu egitimi ve fonksiyonel
kullanim:i destekleyici ergoterapi programi uygulandi

(Sekil 2).

KUTFD | 204



Kapan N ve ark.
Ulnar Sinir Yaralanmalarinda Stimiilasyon

KU Tip Fak Derg 2022;24(1):202-208
Doi: 10.24938/kutfd.980657

Sekil 2: Olgunun rehabilitasyon programi (Denerve kas
stimiilasyonu (a), el ve el bilek gii¢clendirme egzersizleri

(b-f), ergoterapi uygulamalar1 (g-h), pence el deformite
splinti (1))

Olguya uygulanan monofazik kare dalga akim formu;
kare puls akim sekline sahip, kesikli ve tek yonlii bir
akimdi. Bu akim formu denerve kasi stimiile etmek i¢in
tercih edildi. Tedavi bolgesi temizlenerek plak elektrot,
kasin anatomisine uygun olarak kasin origosuna; kalem
elektrot ise kas govdesine yerlestirilerek kontraksiyon
saglandi. Tedavi sirasinda kalem elektrot pamugunun
kurumamasma oOzen gosterilerek nemli kalmasi
saglandi.

Rehabilitasyon programi alt1 hafta boyunca, haftada bes
giin, 45’er dakikalik seanslar seklinde toplam 30 seans
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ayn1 fizyoterapist tarafindan uygulandi. Ayrica
egzersizler giin igerisinde her set on tekrar olmak tiizere
bes set ev programi olarak verildi. Rehabilitasyon
programi sonrast EHA degerleri; dirsek fleksiyonu
100°, el bilegi fleksiyonu 80°, ekstansiyonu 70°, radial
deviasyon 20° ve ulnar deviasyon 30° 6l¢iildii. Hastanin
fizik muayenesinde penge el deformitesinin diizeldigi,
kavrama kuvvetinin arttifi, 5. parmak abduksiyon
pozisyonun azalarak yiiziik parmaga yaklastig1 goriildii.
Tekrarlanan ENMG tetkikinde ulnar sinirde iyilesme
stirecinin hizlanarak hasarin el bilegi distalinde hafif
sekilde kaldigi, onceki sonuca gore ‘Motor Unite
Potansiyel’ degerlerinin arttig1 tespit edildi. Olgu sunu
icin hastanin ailesinden ‘Bilgilendirilmis Goniillii Onam

Formu’ alindu.

TARTISMA

Ulnar sinir dirsek eklemine kadar olan béliimde dal
vermez. Onkolda dirsek eklemi yakinlarinda ayrilan
muskuler dallar fleksor digitorum profundusun ulnar
bolimii ile fleksor karpi ulnarisi innerve eder, dorsal
dallar1 6nkolun distal 1/3' inde ayrilir. Ulnar sinir fleksor
karpi ulnarisin derininden ulnar tarafa dogru gegerek
derin fasyay1 deler ve yiizeyellesirken palmar dallari
abduktor digiti minimi ve fleksor digiti minimi brevisin
arasindan gegerek ulnar arterin derin dali ile metakarpal
kemiklerin {ist bolimii yakininda basparmaga kadar

uzanir (Sekil 3).

Ulnar sinir hipotenar kaslart innerve eder (Sekil 4).
Olguda, ulnar sinirin duyu dalinda parsiyel, motor
dalinda fleksor karpi ulnaris kasmi innerve ettikten
sonraki bir seviyede total hasar mevcuttu. Duyu dalinin
etkilenmesine bagli ulnar sinir dermatomunda his
kusuru oldugu, motor dalinin etkilenmesine bagl elin
ulnar sinir ile innerve olan kaslarinda paralizi oldugu
icin olguya desensitizasyon egitimi ve elektrik

stimiilasyonu uygulandi.

Sekil 3: Ulnar sinirin seyri, motor ve duyusal
innervasyonlar1 (Amerikan Hastanesi Yaymlar1 El

Rehabilitasyon Kitabi, 2013, s:222)

Sekil 4: Ulnar sinir eldeki duyusal inervasyonu (Netter,
Insan Anatomisi Atlasi, Nobel Tip Kitabevi, 2008,
5:476)

Denerve kasin kontraksiyonu normal kasa gore daha
uzun puls siiresi gerektirir. Denerve kasin stimiilasyonu,
periferal sinirlerin yenilenmesini beklerken, atrofinin
onlenmesine ve doku saghiginin korunmasina yardimci
olabilir (7). Literatiirdeki ¢aligmalarda kronik denerve
kaslarda elektrik stimiilasyonun yararlt etkilerinin
oldugundan  bahsedilmektedir. Mokrusch  ve

arkadaglarinin tavsanlar iizerinde yaptiklari ¢alismada
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kronik denerve kaslar iizerinde elektrik stimiilasyonu
uygulamasinin  etkinligini  arastrmislardir (7).
Caligmanin  sonucunda elektrik  stimiilasyonunun
ozellikle atrofinin 6nlenmesinde etkili oldugunu tespit
etmiglerdir. Ratlar iizerinde yapilan bir diger calismada
ise, elektrik stimiillasyonunun kuadriseps kasinin
atrofisini  engelledigi  ancak  reinnervasyonunu
geciktirdigi goriilmiistiir (9). Buna gore denerve kasta
elektrik stimiilasyonu kullanimi hakkinda ortak bir
gorlis yoktur ancak kasta gelisebilecek atrofiyi
engellemesi hususunda goriis bildiren calismalar
mevcuttur. Olguda denerve kaslara uygulanan elektrik
stimiilasyon tedavisinin sinir iyilesmesini olumlu y6nde
etkiledigi, rehabilitasyon programi sonrasi yapilan fizik

muayene ve ENMG ile goézlenmistir (Sekil 5-6).

Sekil 5: Tedavi sonrast olgunun dirsek, 6n kol, el bilegi

on-arka (a-b) ve lateral (c-d) grafileri

. =

A

Sekil 6: Tedavi sonrasi1 olgunun goriiniimii

Literatiirde bu olguyla benzerlik gosteren ve ¢ocuklarda
ulnar sinir yaralanmalar1 tedavisinde monofazik Kkare
dalga akim yontemini degerlendiren c¢aligmalara
rastlanilmamigtir. Olguda elde edilen sonuglar periferik
sinir hasarina yonelik uygulanacak rehabilitasyon
yaklagimlarini olumlu yonde desteklemektedir.

Olguya uygulanan rehabilitasyon programi sonrasi

dirsek, el bilegi, parmak eklem hareket agikliginin
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saglam ekstremiteye yakin oldugu, penge el
deformitesinin diizeldigi, kavrama kuvvetinin arttigi,
yazi yazma, yemek yeme, anahtar kullanma gibi giinliik
yasam aktivitelerinde bagimsizlik diizeyinin arttig1
tespit edildi. Bu kazanimlar sonucunda, sinir hasari
sonras1 denerve kasa uygulanan elektrik stimiilasyonu
ve fizyoterapist esliginde rehabilitasyon programinin,
sinir  iyilesme  siirecini  olumlu  etkileyerek

reinnervasyona katki yaptigini diigtinmekteyiz.

Catisma Beyani: Yazarlarin beyan edecegi herhangi bir
cikar ¢atismast yoktur.

Destek ve Tesekkiir Beyani: Bu c¢alismanin
yuriitilmesinde, klinigini ve tiim imkanlarin1 acan
Ankara Sehir Hastanesi Fizik Tedavi ve Rehabilitasyon
Hastanesi Baghekimi Sayin Prof. Dr. Evren YASAR,
desteklerinden dolay1 Sayin Prof. Dr. Nebahat SEZER
ve Sayin Uzm. Dr. Ayse TURAN basta olmak iizere
Travmatik El Kliniginde gorev alan tiim doktor, asistan,
fizyoterapist ve teknikerine tesekkiirlerimizi sunariz.
Arastirmacilarin - Katki Oran1  Beyani: Yazarlarin

¢aligsmadaki katki oranlart esittir.

Bilgilendirilmis Goniillii Olur/Onam Formu: Alinmistir.
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