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ORIJINAL CALISMA

DEMIR EKSIKLiGi ON TANILI BIREYLERDE HEMOGRAM
PARAMETRELERININ HBA1C iLE iLiSKiSi

Relationship Between Hemogram Parameters and HbAlc in
Individuals with Iron Deficiency

Esin AVCI', Hiiseyin Baran SAK', Ceren DURMAZ', Gil Sude DUMAN?, Ersu DURAN'

OZET

Amag: Demir eksikligi anemisi (DEA) diinyanin birgok bolgesinde ve tilkemizde endemik bir halk saghgi soru-
nudur. Demir eksikligi anemisi tanisi hemogram ve demir diizeylerinin analizi ile konulmaktadir. Son yillarda
hemogramdan elde edilen oranlar birgok hastaligin tanisinda ve izleminde kullaniimaya baslanmistir. Bun-
lardan biri de diyabetes mellitus (DM) tani kriterlerinde yer alan hemoglobin Alc (HbAlc)'dir. Calismamizda
demir eksikligi anemisi tanisi konulmus bireylerin; hemogram sonuglarindan elde edilen parametreler ve
oranlari analiz edilerek HbA1c ile olan iligkileri analiz edilmesi amaglanmistir.

Gereg ve Yontemler: Universite hastanemiz Hematoloji klinigine anemi, bulgulari ile bagvuran ve DEA tanisi
alan 119 bireyin hemogram sonuglari laboratuvar bilgi sisteminden alinmis ve bazi hematolojik oranlar he-
saplanmistir. Sonuglar SPSS 25.0 paket programi ile degerlendirilmistir.

Bulgular: DEA olan bireylerde HbAlc ile I6kosit, notrofil, monosit sayisi, lenfosit yiizdesi, eritrosit dagihm
genisligi ve standart sapmasi (RDW-SD), immatdir granulosit sayisi, monosit lenfosit orani ve nétrofil lenfosit
orani arasinda istatistiksel olarak anlamli iligkiler saptanmistir.

Sonug: Galismamizda demir eksikligi anemisi olan bireylerin, HbAlc diizeyleri ve . RDW-SD arasinda diger
parametrelere gore daha gigli pozitif iliskili saptanmistir. Aneminin derinlesmesi ile HbA1C diizeylerini 6n-
gordirmede hemogram parametre ve oranlarinin takibinin nemli oldugunu ¢alismamiz ortaya koymustur.

Anahtar Kelimeler: Hemogram,; Hemoglobin A1C; Demir Eksikligi Anemisi

ABSTRACT

Objective: Iron deficiency anemia (IDA) is an endemic public health problem in many regions and our
country. The diagnosis of iron deficiency anemia is made by analysing Hemogram and iron levels. In recent
years, the rates obtained from Hemogram have begun to be used in the diagnosis and monitoring of many
diseases. One of these is hemoglobin Alc (HbAlc), included in the diagnostic criteria for diabetes mellitus
(DM). In our study, individuals diagnosed with iron deficiency anemia It was aimed to analyse the parame-
ters and their ratios obtained from the hemogram results and their relationship with HbA1lc.

Material and Methods: The hemogram results of 119 individuals who applied to our university hospital's
hematology clinic with anemia symptoms and were diagnosed with IDA were taken from the laboratory
information system, and some hematological ratios were calculated. The results were evaluated using the
SPSS 25.0 package program.

Results: Statistically significant relationships were detected between HbAlc and leukocyte, neutrophil, mo-
nocyte count, lymphocyte percentage, erythrocyte distribution width and standard deviation (RDW-SD),
immature granulocyte count, monocyte-lymphocyte ratio and neutrophil-lymphocyte ratio in individuals
with IDA.

Conclusion: In our study, HbA1c levels of individuals with iron deficiency anemia were found to be most
strongly positively correlated with RDW-SD, one of the hemogram parameters. Our analysis revealed that
monitoring hemogram parameters and ratios is essential in predicting HbAlc levels as anemia deepens.

Keywords: Hemogram,; Hemoglobin Alc; Iron Deficiency Anemia
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AVCl ve ark.
Anemide hemogram ve HBA1C iligkisi

GIRIS

Diinya Saghk Orgiiti’niin tanimlamasina goére demir
eksikligi anemisi (DEA); hemoglobinin, 15 vyasin
Ustiinde erkekte 13 g/dL altinda, 15 yasin Ustlinde ve
gebe olmayan kadinda 12 g/dL’ in altinda, gebelerde ise
11 g/dUnin altinda olmasidir. Demir eksikligi anemisi
tanisi klinik ve laboratuvar testleri ile konulmaktadir
(1). Demir eksikligi anemisinde ilk azalan ferritin
depolari iken, tedavi ile yine en son diizelen ferritin
diizeyleridir. Hemogramda hemoglobin ve ortalama
eritrosit hacminde (MCV) dusls ve eritrosit dagihm
genisliginde (RDW) artis tipiktir (2).

Glikohemoglobin; glukozun, hemoglobinin amino
grubuna nonenzimatik olarak baglanmis formudur.
HbAlc ise glikohemoglobinler arasinda spesifik
olarak hemoglobinin beta zincirinde N-terminal valin
bolgesine baglanmis formudur. Glikohemoglobinler,
hemoglobin kromatografisinde (HPLC) hemoglobin
A’dan once ayrilarak, Uc¢ kiicik pik olusturan hizh
hemoglobinler arasinda yer alir. Bu fraksiyonda en
buyiik pik olarak yer alan HbA1lc en iyi bilinendir (3,4).
HbA1c'nin baglh oldugu durumlar bulundugu eritrositin
yasam slresi ve glikozun kandaki konsantrasyonudur.
Eritrosit yasam slresi ortalama 120 giin oldugu igin
HbAlc de son 8-12 haftayr gosteren bir degerdir.
Eritrosit yapim hizini artiran DEA gibi klinik durumlar
HbA1lc’'nin duzeylerinde degisikliklere yol agacaktir
(3,4,5).

Demir eksikligi anemisi olan bireylerin, HbAlc
diizeylerinin artisa sebep olduguna dair calismalar
literatirde mevcuttur. Bir diger taraftan da DEA
tedavisinin de HbAlc dizeylerinde artis yaptg
one surulmektedir (4,5). Son yillarda inflamasyonu
gosterdigi 6ne siriilen, hemogram parametrelerinden
elde edilen monosit lenfosit orani (MLO), nétrofil
lenfosit orani (NLO), trombosit lenfosit orani (TLO) gibi
oranlar literattirde sikhkla cahsilmistir (6).

Ancak DEA klinigi sahip kisilerde, bu oranlarin HbAlc
ile olan iliskisi henliz tam olarak aydinlatiimamistir.

Biz de bu amagla demir eksikligi anemisi olan
bireylerde  HbAlc dizeylerini degerlendirerek,
baska bir inflamatuar belirteci olarak kullanilip
kullanilamayacagini ortaya koymayi amacladik.
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Etik kurul onayinin (Karar no: 60116787-020/64497)
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alinmasinin  ardindan  ¢alismamiza  Pamukkale
Universitesi Saglik Uygulama ve Arastirma Hastanesi
polikliniklerine ve servislerine Ekim 2022 ve Nisan
2023 tarihleri arasinda basvuran 119 hasta dahil
edildi. Hastalar ile ilgili detayli bilgilere veri madencilik
prensipleri kullanilarak retrospektif olarak hastane ve
laboratuvar bilgi sistemi (HBS, LBS) lizerinden ulasildi.
Calismaya LBS'den, HbAlc degerleri (mmol/mol
ve ylzde olarak), hemogram sonuglari alinmistir.
Hemogram Mindray BC 6800 (Sangay, Cin)
otoanalizoriinde elektriksel empedans ve optik dansite
ile analiz edilirken, HbAlc ise Tosoh G8 HPLC (Japonya)
cihazinda kromotografik olarak analiz edilmektedir.
Hemogramdan elde ettigimiz monosit, noétrofil, lenfosit
ve trombosit sayilarindan; MLO, NLO ve TLO oranlari
hesaplanmistir.

Ayaktan ya da yatarak hastanemizde takip edilen
HBS'ye demir eksikligi anemisi 6n tanisi girilmis Ekim
2022-Nisan 2023 arasinda gelen tim bireyler ve ayni
anda HbAlc istemi olan ve en az 1 kez hemogram
istenmis kisiler calismamiza dahil edilmistir. Bu tarihler
arasinda gelen ayaktan ve yatarak basvuran demir
eksikligi anemisi tanisi olup HbAlc istemi olmayanlar
ise calismamiza dahil edilmemistir.

Veriler SPSS 25.0 (IBM SPSS Statistics 25 software
(Armonk, NY: IBM Corp.)) paket programiyla analiz
edilmistir. Surekli degiskenler ortalama * standart
sapma, ortanca (25. - 75. yizdelikler), en kiglik ve en
blylik degerler verilmistir. Verilerin normal dagihima
uygunlugunun incelenmesinde Kolmogorov Smirnov
testi kullanilmistir.  Sayisal degiskenler arasindaki
iliskilerin incelenmesinde ise Spearman korelasyon
katsayisi kullaniimigtir. Buna goére r’nin degeri 0-0,19
arasinda iken iliski yok ya da 6nemsenmeyecek diizeyde
distk iliski, 0,2-0,39 arasinda ise zayif (dustk) iliski,
0,40-0,69 arasinda iken orta diizeyde iliski, 0,70-0,89
arasinda kuvvetli (ylksek) iliski ve 0,90-1 ¢ok kuvvetli
iliskiyi belirtmektedir. Tim incelemelerde p<0,05
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Calismamiza 119 bireyin sonuglari dahil edilmistir.
HbAlc mmol/mol olarak seviyesi ve yiizde ifadesi
ile istatistiksel anlamlilk gosteren hemogram
parametrelerinin korelasyon iliskisi tablo 1 de ayrintil
olarak verilmistir. Calismada l6kosit sayisi ile HbAlc
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Tablo 1. HbAlc mmol/mol olarak seviyesi ve ylzde ifadesi ile istatistiksel anlamhlik gésteren hemogram para-

metrelerinin korelasyon tablosu

Lokosit sayisi /mm? r
p
RDW-SD r
p
RDW r
p
NLO r
p
Notrofil ylizdesi r
p
Nétrofil sayisi /mm? r
p
Monosit sayisi /mm? r
p
Lenfosit ylizdesi r
p
IMG ylzdesi r
p
IMG sayisi r
/mm?3 p
r
MLO
p

HbA1lc mmol/mol (% HbAlc)
0,204
0,027*
0,314
0,001*
0,268
0,003*
0,199
0,031*
0,192
0,037*
0,246
0,007*
0,233
0,011*
-0,200
0,030*
0,269
0,003*
0,269
0,003*
0,227
0,014*

RDW (eritrosit dagilim genisligi), RDW-SD (eritrosit dagilim genisligi dagilim araligi), NLO (N6trofil lenfosit orani), IMG: Immatdir granulosit,
MLO (Monosit lenfosit orani) Korelasyon r ile ifade edilirken, *p<0,05 anlamli kabul edilmistir.

arasinda anlamh bir iliski (p=0,02) bulunmusken bu
iliskinin zayif oldugu (r:0,204) gorilmistar. HbAlc ile
MLO arasinda anlamh (p=0,010) ama disuk dizeyde
glcli (r=0,227) bir iliski oldugu gortlmustar. HbAlc ile
RDW arasinda anlamli bir iliski (p=0,003) bulunmusken
bu iliskinin zayif (r=0,268) oldugu gorulmustir. Ayni
zamanda eritrosit dagilim genigliginin standart sapmasi
(RDW-SD) arasinda anlamli biriliski (p=0,001) bulunmus
ancak bu iliskinin zayif (r=0,314) oldugu gorilmastar.

HbA1c ile notrofil lenfosit orani (NLO) arasinda anlamli
bir iliski (p=0,031) bulunmusken bu iligskinin zayif
(r=0,199) oldugu goérilmustir. HbAlc ile notrofil sayisi
arasinda anlamli (p=0,007) ama dusuk diizeyde bir iligki
(r=0,246) bulunmustur. Ayrica HbAlcile nétrofil ylizdesi
arasinda da anlamli (p=0.037) ama dusuk diizeyde bir
iliski (r=0,192) bulunmustur. HbAlc ile monosit sayisi
arasinda da anlamli (p=0,011) ama dusik diizey bir

iliski (r=0,233) bulunmustur. Lenfosit yuzdesi ile HbAlc
arasinda anlamh (p=0,03) ama (r=-0,200) disiik ve
ters yonli bir iliski bulunmustur. immatiir granilosit
(IMG) ile HbA1lc arasinda anlamli (p=0,03) ama dustik
diizeyde (r=0,269) bir iliski bulunmustur. IMG ylzdesi
(IMG%) ile ise yine ayni sekilde anlamli (p=0,03) ve
diistik diizeyde (r=0,269) bir iliski bulunmustur.
Calismamizda baktigimiz  parametrelerden olan
eritrosit sayisi, platelet, ortalama platelet hacmi,
ortalama eritrosit hacmi, ortalama eritrosit hemoglobin
konsantrasyonu, ortalama eritrosit hemoglobini,
hematokrit, eozinofil ve bazofil sayisi ile hesaplanmis
TLO ile HbAlc arasinda istatistiksel bir anlamlilik
saptanmamistir (p>0,05).

TARTISMA
Calismamiz DEA’l bireylerde hemogram parametreleri
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ve parametrelerden elde edilen oranlarin bazilarinin
HbA1c ile istatistiksel olarak anlamli iliskide oldugunu
ortaya koymustur. Veri madenciligi yaptigimiz
calismamizda, HbAlc ile digerleri icinde en gugli iliski
gosteren RDW-SD idi. Benzer olarak Tanburoglu ve
arkadasinin 310 diyabetik hasta ve 328 saglikh kontrol
Uzerinde vyaptgl calismada, Diyabetik grubunun
RDW’sinin, kontrol grubuna gore anlamli derecede
yuksek oldugu ortaya konulmustur. Calismacilar
eritrosit sayisinin dolasimdaki diizeyine bagh degisen
olan RDW’nin inflamasyon go6stergesi oldugunu ve
yuksek HbAlc dizeyleri ile iliski olabilecegini 6ne
sirmastar (7).

Veysel ve ark. yapmis oldugu calismada achk glukozu
ve hemoglobin Alc dizeyleri referans aralik iginde
bulunan ve diyabet hikayesi bulunmayan bireylerde
demir eksikligi anemisinin hemoglobin Alc diizeylerine
etkisi olup olmadigini arastirmis ve demir eksikligi
anemisi, referans araliklarda seyreden hemoglobin Alc
diizeylerini anlamli artis yoniinde etkiledigi sonucuna
varilmistir (5). Benzer bulguyu ¢alismamizda biz de
ortaya koyduk.

Sinha ve ark. yapmis oldugu calismada demir eksikligi
anemisinin HbAlc dizeyleri lizerindeki etkisini analiz
ederek demir eksikligi anemisi tedavisinin HbAlc
dizeylerini etkileyip etkilemedigini arastirmislar ve
DEA tedavisiyle HbAlc dlzeylerinin ve mutlak HbAlc
diizeylerinin arthigl sonucuna varilmistir (8). Bizim
calismamiz retrospektif oldugundan tedavi konusunda
yeterli bilgimizin olmayisi kisithligimizdir. Yine, imdat
ve ark. yapmis olduklari calismada demir eksikligi
anemisi tanisi konulan hastalarda eritrosit indeksleri,
hemogram sonuglari ve etyolojik nedenleriincelemigler
ve DEA olan bireylerde RDW degeri, ortalama degerinin
Gstlinde bulunmustur (9).

Akarsu ve ark. yaptiklari calismada c¢ocukluk vyas
gruplarinda DEA'nin Hb alt tipleri Uzerine etkisini
arastirmiglar ve DEA gibi eritrosit yasam siresini
kisaltan durumlarin HbAlc dizeylerinde vyaniltici
olarak dlsuklige sebep oldugunu saptamislardir
(10). Calismamiz RDW-SD degerinin HbA1C ile pozitif
iliskisini gosterdiginden Saadet ve ark aksi olarak
yasam suresinin bu parametreyi dogrudan etkiledigini
One siriyoruz. Oguz ve ark. yaptiklari galismada
normoglisemik hasta grubunda DEA'nin HbAlc
diizeylerine olan etkisini incelemisler ve DEA olan ve

Bozok Tip Derg 2025;15(2):105-109
Bozok Med J 2025;15(2):105-109

saglikh grup arasinda HbAlc diizeyleriagisindan anlamli
bir fark bulamamislardir. Demir eksikligi anemisinde
eritrosit yagam oraninin degismedigi ve bununla iligkili
olarak HbA1lc diizeylerinin de etkilenmedigi sonucuna
ulasmislardir (11).

inflamatuvar oranlar NLO ve PLO’nun son vyillarda
farkl klinik patolojilerde ve hasta gruplarinda yapilan
¢alismalarda sik tercih edildigini gormekteyiz. Ancak
diger birgok hastalikta oldugu gibi demir eksikligi 6n
tanili hastalarda da yapilan calismalarda elde edilen
sonuglar gorece yetersiz ve tartismaya agiktir.

Bir diger calismada saglikh, prediyabetik ve
diyabetik gruplarda, HbAlc ile NLO ve TLO ile CRP
ve sedimantasyon arasindaki iliski arastirilmis ve
HbAlc ile NLO, TLO ve sedimantasyon arasinda
bir iliski saptanamazken, CRP ile HbAlc degerleri
arasinda iliski saptanmistir (12). Calismamizin bir
diger kisithhgi inflamasyon parametrelerinin ¢alismaya
dahil edilememesiydi. Clnkl bireylerin ¢cogunda bu
test istemi gergeklesmemisti. Ancak bu g¢alismanin
aksine bulgularimiz orta derecede olsa da inflamasyon
oranlariile HbAlc diizeylerini anlamliiliskili bulmustur.
Ozetle calismamizda HbA1lc ile inflamasyon hiicreleri
ve oranlar arasinda anlamli ama disuk dizeyde
korelasyonlar saptanmistir; glicli  bir korelasyon
saptanmamigti.  Veri analizinin  devamliligi  bu
hastalarda ilerleyen donemlerde anemi takiplerinde
etkili olabilecegi calismamizda sunulmustur.

SONUC

Veri madenciligi analizi ile elde ettigimiz veriler; DEA
klinigine sahip bireylerin takibinde farkh belirtegler
ile inflamasyon siireglerinin takip edilebilecegini bize
gostermistir. Laboratuvar verilerinden vyararlanilarak
daha fazla testin hastalik tani ve takibinde daha
kullanish olacagini disinmekteyiz.
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ORIJINAL CALISMA

PARANEOPLASTIK NOROLOJiIK SENDROMLAR: KLiNiK
SPEKTRUM VE OZELLIKLERINiN DEGERLENDIRILMESI

Paraneoplastic Neurological Syndromes: Evaluation of The
Clinical Spectrum and Features

ilkin iYiGUNDOGDU', Zeynep KAYA DOGU', Ugurcan UGUR?, Eda DERLE CiFTCi",
Seda KIBAROGLU?, Berna ALKAN', Miinire KILING', Ufuk CAN", Ulkii Sibel BENLI?

OZET

Amag: Paraneoplastik norolojik sendromlar (PNS) genellikle altta yatan timor tarafindan tetiklenen immiin
yanitlarin aracilik ettigi bir grup sendromu ifade etmekte olup, sinir sisteminde her diizeyi etkileyebilecek
farkli klinik spektrumlari kapsamaktadir. Bu nedenle hastalarda tanida zorluklara neden olmaktadir. Bu ¢a-
lismada PNS ile degerlendirilen hastalarin klinik ve laboraturar 6zelliklerinin ve hasta yonetimlerinin retros-
pektif olarak degerlendirilmesi ve tartigilmasi amaglanmistir.

Gereg ve Yontemler: Bu calismada Baskent Universitesi Hastanesi’'nde 2012-2023 yillari arasinda néroloji
poliklinigi, noroloji servisi yada yogun bakimda izlemi yapilmis PNS ile uyumlu klinik bulgulari olan ve antikor
pozitifligi saptanan hastalarin verisi retrospektif olarak degerlendirilmistir. PNS 6n tanisi olan toplam 342
hasta verisi incelendi. Bireylerin demografik verileri, serum ve beyin omurilik sivisi sonuglari, beyin manye-
tik rezonans gortintiileme tetkik sonuglari, elektroensefalografi ve elektromyografi degerlendirilmeleri, uy-
gulanan tedavi tirleri, taburculuk tedavi yaniti ve takip verileri incelendi. Veriler SPSS programi kullanilarak
analiz edildi.

Bulgular: Dislama kriteri sonrasinda toplam 21 hastanin verisi retrospektif olarak degerlendirildi. Hastalarin
%57.1" i (n=12) erkek cinsiyetindeydi ve yas ortalamalari 69.57 + 11.18 yildi. Hastalarda en sik limbik en-
sefalit (n=6, %28.6) ve hizli progresif serebellar sendrom (n=6, %28.6) saptandi. Anti- amfifizin, CASPR2 ve
Yo antikorlari en sik saptanan antikorlardi. 8 hastada (%38.1) basvuru, tedavi ve takip stresince malignite
izlenmedi. intravendz pulse steroid tedavisi ile intravendz immunglobin tedavisi en sik uygulanan tedavi
yontemleriydi. Takip sureci iginde 5 hastada (%23.8) 6lum gozlendi.

Sonug: PNS nadir gorilen, tanisi zor olan sendromlar olup, siklikla hastaya yanlis tani konulur yada tani
atlanabilir. Hastalarda semptom ve bulgularinin erken taninmasi ve uygun tani ve tedavi planinin zamaninda
belirlenmesi igin farkl merkezden PNS iliskili verilere ihtiyag vardir.

Anahtar Kelimeler: Paraneoplastik Nérolojik Sendrom; Limbik Ensefalit; Onkonéral Antikor;
Serebellar Sendrom

ABSTRACT

Objective: Paraneoplastic neurological syndromes (PNS) refer to a group of syndromes generally mediated
by immune responses triggered by the underlying tumor and cover different clinical spectrums that can
affect every level in the nervous system. Therefore, it causes difficulties in diagnosis for patients. This study
aimed to evaluate and discuss the clinical and laboratory characteristics and patient management of pa-
tients with PNS retrospectively.

Material and Methods: In this study, the data of patients with clinical findings compatible with PNS and
antibody positivity who were followed up in the neurology outpatient clinic, neurology service or intensive
care unit at Baskent University Hospital between 2012 and 2023 were evaluated retrospectively. Totally 342
patients with a preliminary diagnosis of were investigated. Demographic data, serum and cerebrospinal
fluid results, brain magnetic resonance imaging examination results, electroencephalography and elect-
romyography evaluations, types of treatment, treatment response and follow-up data were examined. Data
were analyzed using the SPSS program.

Results: After the exclusion criteria, the data of a total of 21 patients were evaluated. 57.1% (n=12) of
the patients were male and the mean age of the patients was 69.57 + 11.18 years. Limbic encephalitis
(n=6, 28.6%) and rapidly progressive cerebellar syndrome (n=6, 28.6%) were most frequently detected in
patients. Anti-amphiphysin, CASPR2 and Yo antibodies were the most commonly detected antibodies. No
malignancy was observed in 8 patients (38.1%) during admission, treatment and follow-up. Intravenous
pulse steroid therapy and intravenous immunoglobulin therapy were the most frequently applied treatment
methods. Death was observed in 5 patients (23.8%) during the follow-up period.

Conclusion: PNS is a rare syndrome that is difficult to diagnose and the patient is often misdiagnosed or
the diagnosis may be missed. PNS related data from different centers are needed for early recognition of
symptoms and determination of the appropriate diagnosis or treatment plan.

Keywords: Paraneoplastic Neurological Syndrome; Limbic Encephalitis; Onconeural Antibody;
Cerebellar Syndrome
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GIRIS

Paraneoplastik norolojik sendromlar (PNS) genellikle
altta yatan tumor tarafindan tetiklenen immin
yanitlarin aracilik ettigi, metastaz, infeksiyon, iskemi,
metabolik bozukluklar yada kanser tedavi yan etkisi
iliskili olmayan bir grup sendromu ifade eder (1-3).
PNS, merkezi veya periferik sinir sisteminin herhangi bir
seviyesini etkileyebilir (2). PNS nadir gérilmekte olup,
yaklasik insidansi 100.000 kisi-yil basina 0,8-0,89'dur
(4). 'Paraneoplastik’ terimi ilk kez 1949'da ortaya
atilmis olup, uterus neoplazminin metastazlarindan
kaynaklanan multipl kranial ve radikiler néropatileri
olan bir hastanin ayirici tanisini tartismak icin
kullanilmistir ~ (3).  Otoantikorlarin  kesfi ~ PNS
arastirmalarinda bir donim noktasini olusturmustur
(3). 1980'li yillarda over kanseri ve akciger kanseri gibi
kanser hastalarinin serumlarinda art arda antikorlar
kesfedilmeye baslanmis ve 1985 vyilinda Graus ve
ark. , bu vakalardan bazilarinin serumlarinda néron
cekirdeklerini etkileyen farkli bir antikor bulundugunu
tespit etmislerdir (3, 5).

Hastalarda klinik, kognitif bozukluklar ve ensefalitten,
néromuskiler hastaliklar ve periferik sinir hastaliklarina
kadar her diizeyi etkileyebilecek farkh spektrumlari
kapsamakta ve bu hastalarin tanisinda zorluklara neden
olmaktadir (4). Tum PNS'lerin erken tani ve teshisi,
etkili tedavi igin kritik dGneme sahiptir ve sendromlar
nadir oldugundan, yeni onkondral antikorlari ve yeni
sendromlari tanimlamak igin farkli merkezlerden gelen
verileri bir araya toplayabilmek énemlidir. Bu nedenle,
bu calismada PNS ile degerlendirilen hastalarin klinik
ve laboratuvar ozellikleri ile hasta yonetimlerinin
retrospektif olarak degerlendirilmesi ve tartigilmasi
amaglanmistir.

GEREC VE YONTEM

Bu calismada, Baskent Universitesi Hastanesi’nde
2012-2023 yillari arasinda noroloji poliklinigi, néroloji
servisi yada yogun bakimda izlemi yapilmis PNS ile
uyumlu klinik bulgulari olan ve antikor pozitifligi
saptanan 18 yas Ustli hastalarin verisi retrospektif
olarak degerlendirildi. PNS 6n tanisi olan toplam 342
hasta verisi incelendi. Antikor pozitifligi olan ancak
klinigi uygun olmayan hastalar ve antikor sonucu
negatif olarak degerlendirilen hastalar calisma disi
birakildi.
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Merkezimiz serum paraneoplastik antikor paneli anti-
Hu, Yo, CV2/ collapsin response mediator protein
(CRMP) 5, Ma2, Ri, recoverin, SOX, titin, tr/ Delta/Notch-
like epidermal growth factor-related reseptér (DNER),
amfifizin, zic ve glutamic acid decarboxylase 65 (GAD65)
antikor incelemelerini icermekteydi. Limbik ensefalit
on tanisi olan hastalarda ise serumda anti- Alpha-
amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) 1-2, contactin-associated protein-like 2
(CASPR 2), leucine-rich glioma inactivated 1 (LGI-1),
gamma-aminobutyric acid B (GABA B) ve N-methyl-
D-aspartate (NMDA) antikorlari ¢alisiimaktaydi. Beyin
omurilik sivi (BOS) analizinde ise anti-Hu, Yo, Ri ve tr
antikorlari ¢alisilmaktaydi. Bltln antikor incelemeleri
ayni laboratuvar ve teknik kullanilarak sonuglandirildi.
BOS ve serum limbik ensefalit panel incelemelerinde
immunfloresans metodu ve paraneoplastik antikor
serum incelemelerinde immunoblot yontemi kullanildi.
Bu antikorlardan biri pozitif yada zayif pozitif olan
hastalar ¢alismaya dahil edildi.

Paraneoplastik norolojik sendrom tanisi igin Graus
ve ark. tarafindan bildirilen kriterler kullanildi (6).
Hastalarda limbik ensefalit tanisi Gultekin ve ark.

tarafindan bildirilen tani kriterleri dogrultusunda
koyuldu (7).
Hastalarin demografik verileri, rutin serum ve

tam kan tetkikleri, serum ve BOS sonuglari, beyin
manyetik rezonans (MR) goriintlileme tetkik sonuglari,
elektroensefalografi  (EEG) ve elektromyografi
(EMG) degerlendirilmeleri incelendi. BOS
degerlendirilmelerinde protein normal araligi 15-45
mg /dl ve BOS’ta 5/mm3 Ustu hiicre pleositoz olarak
degerlendirildi. Hastalara uygulanan tedavi tirleri,
dozlari ve taburculuk tedavi yaniti ve takip verileri
kaydedildi. Hastalarin malignite agisindan taramalari,
sonuglart ve 6lim oranlari saptandi. Veriler SPSS
paket programi kullanilarak analiz edildi. Kategorik
veriler sayi (%) seklinde, normal dagilima sahip sayisal
veriler ortalama (ort) + standart sapma (SS) seklinde
gosterilirken, normal dagilima sahip olmayan sayisal
veriler medyan (interquartil range (IQR)) olarak
belirtildi. Calisma icin Baskent Universitesi Tip ve Saglik
Bilimleri Arastirma Kurulu tarafindan onay alindi (Proje
no: KA 24/247, Ankara, Turkiye).
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BULGULAR

Dislama kriterleri sonrasi toplam 21 hastanin verisi
retrospektif olarak degerlendirildi. Hastalarin %57,1" i
(n=12) erkek cinsiyetindeydi ve yas ortalamalari 69,57
+ 11,18 yil olarak bulundu. Basvurularinda 7 hastada
(%33,3) sistemik hastalik o6ykisi  yoktu. Sistemik
hastaligi bulunanlarin hastaliklarinin dagihmi Tablo
1./de gosterilmistir.

Hastalarda semptom baslangici ile hastane basvuru
arasi gecen sire medyan 45,00 (IQR: 133) giin olup,
hastalarin ¢ogunlugu (n=10, %47,6) 2-8 hafta icerisinde
basvurmustu. Hastaneye basvuru ile PNS tanisi arasi
gecen slire medyan 10 (IQR: 17) giin olarak saptandi
(Tablo 1.).

Hastalarin bagvuru semptomlari degerlendirildiginde
hastalarensikyirimeglglugi sikayetiile (n=10, %47,6),
takibinde dengesizlik (n=6, %28,6) ve ekstremitelerde
kuvvetsizlik (n=5, %23,8) veya ekstremitelerde kasilma
(n=5,%23,8) sikayeti ile basvurmustu. Hastalarin

Tablo 1. Hastalarin basvuru ve demografik 6zellikleri
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basvuru sikayetlerinin dagilimi Tablo 1. de belirtilmistir.
Hastalarin basvuru degerlendirilmelerinde 4 hastada
(%19,0) nobet saptandi. Muayenelerinde 6 hastada
(%28,6) ataksi, 4 hastada (%19,0) nistagmus, 4 hastada
(%19,0) quadriparezi, 2 hastada (%9,5) paraparezi,
2 hastada (%9,5) bulbar gligstizlik, 2 hastada (%9,5)
hipoestezi, 1 hastada (%4,8) myoklonus ve 1 hastada
(%4,8) oftalmoparezi mevcuttu. Klinik fenotiplerin
dagilimlari incelendiginde hastalarda en sik limbik
ensefalit (LE) (n=6, %28,6) ve hizli progresif serebellar
sendrom (HPSS) (n=6, %28,6) bulunmaktaydi (Tablo 2.).
Hastalarda en sik %19,0 orani (n=4) ile anti- amfifizin
antikorlari mevcuttu. Takibinde en sik anti-CASPR2
antikoru, anti-Yo ve anti-tr antikorlari izlendi.. Dort
hastada birden fazla antikorun es zamanlh pozitifligi
mevcuttu. Hastalarda PNS iligkili saptanan antikorlarin
dagihmi Tablo 2. de sunulmustur.

BOS incelemesi yapilan 16 hastadan 4’Ginde (%19,0)
pleositoz ve 10 hastada (%47,6) protein yiksekligi

Yas, yil, ort £SS

69,57 +11,18

Erkek, n (%)

12 (%57,1)

Sistemik hastalik , n (%)
Hipertansiyon
Diyabetes Mellitus
Hiperlipidemi

Koroner Arter Hastaligi

Kronik Obstruktif Akciger Hastaligi

13 (%61,9)
4 (%19,0)
2 (%9,52)
1 (%4,76)
1 (%4,76)

Hipotiroidi 1(%4,76)
Sistemik Lupus Eritamatozus 1 (%4,76)
Sistemik hastalik bulunmayan 7 (%33,3)
Semptom baslangici — basvuru arasi siire, gtin, medyan (IQR) 45.00 (133)
Basvuru- tani arasi siire, giin, medyan (IQR) 10(17)

Bagvuru semptom, n (%)

Yirime glglugu

Dengesizlik

Kognitif Etkilenim

Konflizyon

Konusma bozuklugu

Ekstremitelerde kuvvetsizlik
Ekstremitelerde uyusukluk-duyu kaybi
Ekstremitelerde kasiima

istemsiz hareket

Cift gérme

10 (%47,6)
6 (%28,6)
3 (%14,3)
1 (%4,8)
4 (%19,0)
5 (%23,8)
1 (%4,8)
5 (%23,8)
2 (%9,5)

2 (%9,5)

Ort: Ortalama, SS: Standart sapma, IQR: interquartile range
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Tablo 2. incelenen hastalarin detayl klinik profili
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Hasta | Cinsiyet | Yas PNS Serum Antikor BOS Antikor BOS BOS Bilinen Yeni Tani Tedavi Olim
no Protein | pleositoz | Malignite Tirl | Malignite Tir

1 E 70 LE LGI-1 LGI-1 Yiksek Pulse steroid+IVig+ PF +

2 E 67 LE CASPR2 NA NA NA Mesane KHAK Pulse steroid +

3 E 78 | LE CASPR2 NA Yiksek + Meme Pulse steroid+IVig +

4 E 68 | LE Anti-Hu NA Yiiksek KHAK Oral steroid +

5 E 75 | LE Anti-sox NA NA NA KHAK Pulse steroid +

6 E 77 LE Anti-zic NA Normal Pulse steroid

7 K 63 HPSS Anti-Yo Anti-Yo Normal Over Pulse steroid+IVIg+oral steroid

8 K 46 HPSS Anti-Yo Anti-Yo Yuksek + Over Pulse steroid+IVIg+oral steroid

9 K 73 HPSS Anti-amfifizin NA Yuksek + KHAK Pulse steroid+IVIg

10 E 50 HPSS Anti-tr NA NA NA HL

11 E 73 HPSS Anti-zic ve sox NA NA NA KHAK Vig

12 K 81 HPSS Anti-zic,sox,hu Anti-Hu Yuksek KHAK

13 K 48 MG CASPR2 NA Normal Oral steroid

14 E 72 MG Anti-titin NA Normal PF+oral steroid

15 K 54 | SPS Anti-amfifizin NA NA NA Pulse steroid+oral steroid

16 E 69 SPS NMDA,LGI-1 NMDA,LGI-1 Yiksek Pulse steroid+oral steroid

17 K 84 MNH Anti-tr,amfifizin | Negatif Normal GIS

18 E 89 MNH Anti-tr Anti-tr Yiiksek Pulse steroid+IVIg

19 K 67 Myelit Anti-CV2 NA Yiiksek + Pulse steroid+IVIg+ PF

20 K 82 Noropati Anti-Yo NA Yuksek HCC Vig

21 E 75 Myoklonus | Anti-amfifizin NA Normal KHAK Pulse steroid+IVIg

K: Kadin, E: Erkek, PNS: Paraneoplastik norolojik sendrom, LE: Limbik ensefalit, HPSS: Hizli progresif serebellar sendrom, MG: Myastenia Gra-
vis, MNH : Motor noron hastaligi, SPS: Stiff man sendromu, NA:Non-applicable, HL : Hodgkin Lenfoma, KHAK: Kuiglk hicreli akciger kanseri,
GIS: Gastrointestinal sistem, HCC: Hepatosellller karsinom, 1VIg: intravendz immunglobin, PF: Plazmaferez

izlendi. BOS’ ta 6 hastada (%28,6) serum ile ayni
antikor pozitifligi saptandi.

Basvuru sirasinda 7 hastada (%33,3) bilinen malignite
mevcuttu. Bunlarin dagilimi Tablo 2." de gosterilmistir.
PNS tanisi takibinde yapilan malignite taramalarinda
7 hastada yeni malignite saptandi. Bu hastalardan 6
hastada bilinen malignite tanisi bulunmamaktaydi
ve PNS tanisi sonrasi arastirmalarda malignite tanisi
almiglardi, 1 hasta ise PNS doneminde bilinen mesane
kanserine sahipti ve arastirmalarda yeni tani kuglik
hicreli akciger kansri (KHAK) tanisi almisti. Toplam
8 hastada (%38,1) basvuru, tedavi ve takip sliresince
malignite izlenmedi. Hastalarin malignite tanilarinin
dagihmlari Tablo 2.de gosterilmistir.

Tani sonrasi 3 hastaya takip yada kontrole gelmemeleri
nedeniyle tedavi uygulanamamisti. Akut tedavi
yontemlerinde en sik birbirini izleyen 5 giin 1000 mg
intravendz pulse steroid tedavisi ve takibinde 5 giin
0,4g/kg intraven6z immunglobin (IVIg) uygulandi (n=4,
%19,0). Taburculukta 3 hastada (%14,3) tedavi ile klinik

bulgularda tam yanit izlenirken 15 hastada (%71,4)
kismi yanit izlendi.

Limbik ensefalit ile izlenen 6 hastanin timi erkek
cinsiyetindeydi. Bu hastalarin 2’sinde bilinen KHAK,
1'inde meme kanseri tanisi bulunurken, 1 hastada
tetkikler sirasinda KHAK tanisi konulmustur. 2 hastada
malignite tetkiklerde saptanmadi. Basvuruda bu
hastalarin 3’U ileri yasta yeni gelisen nobet diger 3
hasta ise hizli ilerleyen kognitif etkilenim nedeniyle
degerlendirilmisti ve hastalarin ¢ogunda semptomlar
subakut seyirliydi. Hastalarin yapilan beyin MR
goruntilemelerinde 2 hastada sol insular korteks ve
temporallobdaintensiteartisiizlenirken diger hastalarin
beyin MR goriintilemelerinde kronik iskemik gliotik
degisiklikler ve yas ile uyumlu serebral atrofi disinda
patolojik bulgular izlenmedi. EEG incelemelerinde 3
hastada paroksismal/epileptiform aktivite goézlendi.
6 hastadan 4’line BOS incelemesi yapilmis olup 3
hastada protein artisi, 1 hastada ise pleositoz saptandi.
Limbik ensefalit ile izlenen 6 hastadan 5'inde takipte
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olim izlendi.

Hizli progresif serebellar sendrom tanisi ile takip
edilen hastalarin % 66,7’si kadin cinsiyetindeydi. Bitiin
hastalar ylirime gigliglu ve dengesizlik sikayeti ile
acil servis yada polikliniklere basvurmustu. Noérolojik
muayenelerinde 6 hastanin timinde ylrlyls ataksisi
bulunmaktaydi. Hastalarin tiimiinde malignite mevcut
olup, yarisinda bilinen yada yeni tani KHAK, 2 hastada
yeni tani over kanseri ve 1 hastada Hodgkin lenfoma
bulunmaktaydi. KHAK olan 2 hastada anti-sox ve
zic antikor birlikteligi izlenirken, over kanseri olan
hastalarda anti-Yo ve Hodgkin lenfoma olan hastada
anti-tr pozitifligi mevcuttu (Tablo 2.).

Stiff person sendromu (SPS) 2 hastada saptandi.
Hastalarda takip sireleri iginde malignite saptanmadi.
Her iki hastada da ekstremitelerde siddetli kasiima, agri
sikayeti mevcuttu. iki hastamizda da 5giin siireyle 1000
mg iv metilprednizolon tedavisini takiben oral idame
metilprednizolon, baklofen ve diazepam tedavileri
uygulanmistr.

Motor noron hastaligi (MNH) 2 hastada saptanmis
olup, 2 hastada da anti-tr pozitifligi mevcuttu.
Hastalardan birinin akciger biyopsisinde
gastrointestinal adenokarsinom infiltasyonu saptandi.
Diger hastada tetkiklerde malignite saptanmadi.
Yapilan EMG incelemelerinde 2 hastada da spinal
gangion proksimalinde yaygin motor unit kaybina
yol acan norojenik degisiklikler mevcuttu. 1 hastaya
5 glin 1000 mg iv metiprednizolon + 5 giin 0,4 gr/kg
IVlg uygulanirken diger hasta kontrollerine gelmemesi
nedeniyle tedavi alamamist.

iki hasta néromuskiiler kavsak hastaligi tanisi ile takip
edilmisti. Bir hasta bulber semptomlar, diger hasta
cift gorme sikayeti ile bagsvurmustu. Bir hastada anti-
titin pozitifligi izlenirken diger hastada anti-CASPR 2
antikoru bulunmaktaydn. iki hastanin izleminde de
malignite saptanmadi ve yapilan toraks bilgisayarli
tomografide timoma bulunmadi.

Hastalarin takip stresi 10-720 giin arasinda degismekte
olup, 14 hastanin (%66,7) farkli nedenlerle siireg icinde
takibi sonlanmistir. Takip siireci icinde toplam 5 hastada
(%23,8) olum izlenmis olup hastalarin hepsi limbik
ensefalit ile takip edilen hastalardir. Bu hastalardan 1
hasta pulmoner emboli nedeni ile kaybedilmis olup,
diger hastalarda hastane disi 6lim izlenmis olmasi
nedeniyle 6lim sebeplerine ulasilamamistir.

Bozok Tip Derg 2025;15(2):110-118
Bozok Med J 2025;15(2):110-118

TARTISMA

Hastalarda PNS tanisi zor olabilir ve hastalarda beyin
metastazl veya karsinomatéz menenjit gibi kanserin
dogrudan tutulumu ile koagllopatinin, tedaviye
baglh norotoksisitenin, metabolik problemlerin veya
enfeksiyonlarin neden oldugu dolayli tutulumlarin
dikkatli bir sekilde diglanmasi gerektirir (8).

Belirtilen insidans milyon kisi yili basina 1,6 ila 8,9
arasinda degismektedir; bu da yetersiz teshis ve
eksik raporlamanin hala 6énemli sorunlar oldugunu
gostermektedir (8). Altta yatan bir malignite ve/veya
klinik sendrom icin yiiksek 6zgullige sahip serolojik
biyobelirteglerin kesfi, bu sendromlarin daha fazla
taninmasina ve daha erken teshis edilmesine vyol
acmistir (1).

Antikorlar, ndrolojik sendromlarin paraneoplastik
kokeninin ve bazi durumlarda spesifik timor tird
varliginin belirtecleri olarak gorev yapar (9). Ancak ¢ok
sayida paraneoplastik antikor tlru tanimlanmis olsa
da, PNS'li hastalarin %50'sinden azinda paraneoplastik
antikorlartespitedilebilir (2). Bunedenle paraneoplastik
antikorlarin negatif saptanmasi PNS tanisini ekarte
edemez (2).

PNS' ler yaklasik 300 kanser hastasinin 1'inde gelisir
ve PNS' li hastalarda malignite insidansi sendroma
bagli olarak %5 ila %60 arasinda degisir (2, 8).
Hastalarda norolojik bozukluk, kanser klinik olarak
belirginlesmeden 6nce gelisebilir ve hastalar sendrom
sonrasi malignite tanisi alabilir (2, 10). Literatiirde
yapilan bir calismada hastalarin %65' inde PNS timor
tespitinden 6nce ortaya ¢ikmistir (11). Calismamizda
5 hasta (%33,3) PNS tanisi nedeniyle arastirilirken
yeni kanser tanisi almis 1 hasta ise bilinen malignite
turtnden ayri ikinci bir kanser tanisi almistir.

PNS hastalarinda her tirli kanser gelisebilir (12).
PNS’ler c¢ogunlukla KHAK olmak (zere, meme,
jinekolojik kanserler, endokrin timdérler ve Hodgkin,
Non- Hodgkin lenfoma gibi bir¢ok kanser tiri ile iliskili
bulunmustur (9, 12, 13). Literatur verileri ile benzer
olarak bizim hasta grubumuzda da KHAK hastalari
cogunlukta saptanmisti.

Hastalarda PNS iliskili belirli bir nérolojik bulgu yoktur
(8). Santral sinir sistemi yada periferik sinir sistemi
hastalarda etkilenebilir (11). Daha 6nce "klasik PNS"
olarak bilinen ve artik "ylksek riskli fenotipler"
olarak tanimlanan spesifik klinik tablolarin siklikla
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paraneoplastik bir etyolojisi vardir. Yiksek riskli
bu fenotipler hastalarda ensefalomyelit, LE, HPSS,
opsoklonus-  myoklonus, sensoriyel néronopati,
gastrointestinal psddoobstriksiyon ve Lambert-
Eaton miyastenik sendromundan olusmaktadir (8).
LE disi ensefalitler, SPS, Morvan Sendromu, izole
myelopati, Myastenia Gravis (MG) ve paraneoplastik
poliradikiilondropatiler ise hastalarda orta riskli fenotip
grubunu olusturmaktadir (10). HPSS ve sensoriyel
noropatiler hastalarda daha sik goriilen sendromlari
olusturmakta ve bunu siklik olarak LE ve paraneoplastik
ensefalomyelitlerizlemektedir (11). Bizim ¢alismamizda
da literatir verilerine benzer olarak hastalarda en sik
HPSS ve LE izlenmistir.

Galismamizda hastalarin yaklasik yarisinda BOS protein
artisi saptanirken, %19’ unda pleositoz izlenmistir.
Hastalarin BOS tetkik sonuglari normal olabilecegi gibi
hastalarin incelemelerinde hafif inflamatuvar 6zellikler,
ihmli hicre ve protein artisi yada oligoklonal bant
pozitifligi saptanabilir (2, 10). BOS glukozu hastalarda
genellikle normal dlzeydedir (10). Otoantikorlar
siklikla BOS’ta pozitif izlenir (10). Bizim hastalarimizda
da BOS’ta antikor incelemesi yapilan 7 hastadan 6’
sinda serum antikoru BOS’ ta da pozitif izlenmisti.
PNS'de farkli norolojik sendromlar ile iliskili cesitli
antikorlar rapor edilmistir (2). Oliviera ve ark.” nin 17
hastalikserisinde ensikanti-Yo saptanirken, onuanti-Hu,
Ma?2 ve titin takip etmektedir (13). Bizim ¢alismamizda
ise en sik anti-amfifizin, anti-Yo ve anti-CASPR2
antikorlari izlendi. CASPR2 antikorlari literatiirde daha
cok erkek hastalarda ve en sik otoimmun ensefalit ve
limbik ensefalit iliskili bildirilmistir (14). Benzer olarak
bizde de 3 hastanin 2’si erkek cinsiyetinde olup, limbik
ensefalit ile takip edilmisti. Anti-amfifizin ilk olarak
SPS olan meme kanserli bir kadin hastada bildirilirken,
ilerleyen donemde limbik ensefalit, serebellar
dejenerasyon ve polinéropati gibi bircok farkh
norolojik tablo ile iliskisi olabildigi rapor edilmistir (15).
Cogunlukla ileri yasta ve her iki cinsiyette de benzer
oranlarda gortlmektedir (15). Hastalarimizda da daha
once bildirilen vakalara benzer olarak anti-amfifizin
cinsiyet farki gozetmeksizin farkli sendromlar (HPSS,
SPS, MNH ve myoklonus) nedeniyle degerlendirilen
hastalarda pozitif izlenmisti.

PNS’nin tedavisinde altta yatan kanserin tedavisi ve
imminoterapiler olmak Uzere iki 6nemli basamak
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bulunmaktadir (1). Hastalarda immiinoterapiye yanit
hastalarda semptom sonrasi tedaviye baglanma zamani
yada mevcut antikor tipine ve klinik sendroma goére
farkhhk gosterebilmektedir (1). Hicre igi antijene karsi
otoantikor positifligi olan hastalar néral hicre ylzey
antijenine karsi pozitifligi bulunanlara gére daha direncli
bir seyre sahiptir (1). Hastalarda IVIg, plazmaferez ve
intraven6z pulse metilprednizolon tedavileri baslica
akut tedavi seceneklerini olusturmakta ve hastalarda
tek yada kombine bigimde tercih edilebilmektedir
(1). idame tedavisi icin siklikla kullaniimasina ragmen,
rituximab ve siklofosfamid gibi ikinci basamak ajanlar,
ozellikle kesin PNS tani kriterlerini karsilayan hastalarda,
hastalik seyrinin erken déneminde kullanilabilir (1).

PNS c¢ogunlukla subakut progresif seyirli olup
hastalarda haftalar ile aylar igerisinde morbiditeye
neden olabilir (2). Ancak relaps, yavas progresyon yada
benign seyir izlenmesi de PNS tanisini dislamaz (2). PNS
bireylerde ciddi sakatlik ve 6lime dahi neden olabilir
(11). Prognoz ve ortalama hayatta kalma malignite
tiiri ve PNS klinigine gore degiskenlik gosterir (10,
13). Bununla birlikte, PNS hastalari ile ilgili veriler
kigik ve oldukga secilmis gruplar, az sayida randomize
calisma, spontan iyilesme raporlari ve tedavinin
yararlarina iliskin yorumlar nedeniyle sinirlidir (10).
Oliviera ve ark” nin PNS hastalarini inceledikleri
calismalarinda hastalarda %59 oraninda 6lim
saptanmistir (13). Bizim c¢alismamizda daha disik
oran mevcut olup, takiplerinde hastalarin %23,8’inde
olum izlenmistir. Literatirde 20 farkli merkezden
verilerin degerlendirildigi farkli bir calismada ise farkl
antikorlara sahip 403 PNS hastasinin 6lim nedenleri
degerlendirilmesinde 109 hastanin PNS, 150 hastanin
timor progresyonu, 59 hastanin diger nedenler ve 85
hastanin bilinmeyen sebeplerle 6ldigi rapor edilmistir
(11). Olim oranlarinin ¢alismalar arasi farklilk
gostermesinin takip sdreleri, takip disi kalan hasta
oranlari ve retrospektif yada prospektif dizayn edilen
¢alismalar nedeniyle olabilecegini diisinmekteyiz.

Limbik ensefalit tanimi ilk kez 1960°da yapilmis olup,
1980 ve 1990’ larda norogoriintileme calismalarindaki
gelismeler ve yeni antikorlarin kesfi ile tani sikhgi
ve kolayhgr artmis ve aslinda sikhginin hafife
alindig1 gosterilmistir (16). Paraneoplastik LE tanisi
semptomlarin kanser iliskili bircok diger durum ile
(ilag yan etkisi, enfeksiyon, toksik ensefalopati) iliskisi



iYIGUNDOGDU ve ark.
Paraneoplastik norolojik sendromlar

olabilmesi nedeniyle zordur (7). KHAK, LE hastalarinda
en sik rastlanan kanser taridir (7, 12). Glltekin ve ark.
50 hastayi degerlendirdikleri calismalarinda hastalarda
en sik %40 oraninda KHAK tespit etmistir (7). Bizim
inceledigimiz LE hastalarimizinda ise %50Q’si bilinen
yada yeni tani KHAK tanisina sahipti. Anti-Hu, anti-Ma2,
CV2/CRMP 5 ve anti-amfifizin LE iliskili baslica hiicre igi
otoantijene karsi gelisen antikorlardir (16). Klasik LE
hastalarinda ¢ogunlukla 3 aydan kisa siirede gelisen
irritabilite, depresyon, ndbetler, hallisinasyonlar ve
kisa donem bellek kayiplari izlenir (8, 16). Giometto ve
ark. calismasinda LE hastalarinin %55,5’inde psikiyatrik
semptomlar ve %48,0'iInda ndbet saptamistir (11).
Glltekin ve ark! nin g¢alismasinda ise hastalarin
¢ogunlugunda bellek sorunlari ve 50 hastanin 25’inde
ndébet izlenmistir (7). Bizim hastalarimizin da literattr
verilerine benzer olarak yarisi nébet, yarisi kognitif
etkilenim nedeniyle basvurmustu. Hastalarin yaklasik
%80’ inde BOS incelemelerinde hafif pleositoz ve
artmis protein dulzeyleri izlenirken, voltaj bagimli
potasyum kanalina (VGKC) karsi antikor pozitifligi
olan hastalarda BOS protein dlzeyleri normal
saptanabilir (16). Bizim c¢alismamizda LE tanisi ile
takip edilen hastalarda 4 hastaya BOS incelemesi
yapilmis olup %75’ inde protein artisi, %25’ inde ise
pleositoz izlenmisti. BOS incelemelerinde inflamatuvar
degisiklikler olsun yada olmasin hastalarin ¢ogunda
tek tarafli asimetrik medial temporal lobda FLAIR ve
T2 agirhkli MR gorintileme sekanslarda intensite
artisi izlenir ve kontrast tutulumu sik izlenen bir bulgu
degildir (16). Cok merkezli bir calismada hastalarin
%57,1" inde yapilan MR gorintilemelerinde limbik
bolge etkilenimi saptanmis (11), Gultekin ve ark.
nin ¢alismasinda ise LE hastalarinin %56’ sinda MR
gorintileme anormallikleri izlenmistir (7). Ancak
bizim calismamizda oran daha disik olup, hastalarin
% 33,3’ Unde MR gorintilemelerinde intensite
degisikligi saptanmistir. EEG degerlendirilmelerinde
paroksismal/epileptiform aktivite degisiklikleri LE
hastalarinin yarisinda izlenmekteydi. Bizim verilerimize
benzer olarak yapilan bir calismada paraneoplastik LE
hastalarinin %54’ inde EEG degisiklikleri saptanmistir
(7).

Hizli progresif serebellar sendrom 6nceleri subakut
serebellar dejenerasyon olarak adlandiriimakta olup,
hastalarda cogunlukla 3 aydan kisa siirede hizliilerleyen
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ve hastayl 6nemli oranda etkileyen serebellar bulgular
ile karakterizedir (8). Yuriliyls ataksisi ilk ve en temel
bulgu olup hastaligin ilerleyen donemlerinde gévde ve
ekstremite etkilenimleri ile nistagmus eklenir (8, 10).
Erken donemde bulgular asimetrik olsa da hastaligin
ilerleyen doénemlerinde simetrik bilateral etkilenim
izlenir (9). Calismamizda da HPSS ile degerlendirdigimiz
hastalarin hepsi ylrime glgligu ve dengesizlik ile
basvurmustu ve hepsinin basvuru aninda norolojik
muayenelerinde ataksisi mevcuttu. Anti-Yo, serebellar
bulgular ile iliskisi olan en tipik antikordur ve siklikla
jinekolojik yada meme kanseri olan kadin hastalarda
saptanir (8). Anti-Yo disinda anti-tr, anti-Hu, anti-
amfifizin ve zic 4 iliskili HPSS vakalari mevcuttur (10,
17). Ulkemizden bildirilen iki HPSS olgusunun birinde
anti-Yo iliskili meme kanseri izlenirken, diger hastada
anti-Hu iliskili KHAK mevcuttur (18). HPSS saptadigimiz
6 olguda literatiir ile benzer antikorlar izlendi. Bizim
hastalarimizda da HPSS ve anti-Yo pozitifligi saptanan 2
kadin hastada arastirmalarinda over kanseri saptandi.
Anti-tr pozitifligi olan erkek hastada ise literatir
ile uyumlu olarak tani aninda Hodgkin Lenfoma
bulunmaktaydi.

Stiff person sendromu hasta grubumuzda oran olarak
daha oOnce bildirilenlerden daha yiksek izlenmis olup,
SPS 2 hastada (%9,5) saptanmistir. Klinik bulgular
gogunlukla aylar icerisinde gelisir (12). Siklikla kalga
ve bacak kaslari etkilenir ve hastalarda agrili kas
kramplari gorilir (12). Hastalarimizda da benzer olarak
bacaklarda kasilma sikayeti mevcuttu ve norolojik
muayene bulgularinda ekstremitelerinde spastisite
izlenmekteydi. Sendrom gogunlukla anti-amfifizin iligkili
meme kanser hastalarinda gorilir. Bir hastamizda
anti-amfifizin antikoru izlenmis ancak arastirmalarinda
malignite saptanmamisti. Farkli olarak Erkoyun ve ark.
ise bildirdikleri 3 SPS tanili hastanin 2 sinde anti-GAD
antikorunu pozitif saptamislardir (18).

Eriskinlerde paraneoplastik opsoklonus-myoklonus
sendromu ¢ogunlukla KHAK, jinekolojik veya meme
kanserleri ile iligkilidir (8, 12). Hastalarda beyin
MR goriuntilemeleri normal saptanir (12). Eriskin
hastalarda siklikla meme veya jinekolojik kanser iliskili
anti-Ri antikor pozitifligi saptaniken, pediatrik vakalarda
antikor pozitifligi bulunmayabilir (12). Bizim hasta
grubumuzda bir hastada izole myoklonus saptanmisti.
Opsoklonus gézlenmemisti ve anti-amfifizin antikoru
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pozitif bulunmustu.

Paraneoplastik MNH daha nadir olup, ¢ok merkezli bir
¢alismada PNS hastalarin %2’ sinde MNH saptanmistir
(11, 17). Subakut siklikla alt motor néron etkilenimi ile
birlikte BOS’ ta ihmh inflamatuvar degisiklikler temel
ozelliklerini olusturur (17). Hastalarin azinda antikor
pozitifligi izlenir (12). Ancak bizim 2 hastamizda da
anti-tr pozitifligi izlenmisti. 1 hastada arastirmalarda
akcigerde gastrointestinal adenokarsinom metastazi
bulunumstu. Ulkemizden de KHAK hastasinda anti-
Hu ve over kanseri hastasinda anti-Yo iliskili vakalar
bildirilmistir (12).

Oliviera ve ark., hasta serisinde 17 hastada 3’Unde
MG saptamis ve bu hastalarin hepsinde anti-titin ve
timoma varligr gozlemistir (13). Anti-CASPR2 iliskili
norolojik sendromlardan birisi de MG'dir ve yapilan
bir sistematik derlemede 38 vaka bildirilmistir (14).
CASPR-2 antikor pozitifligi olan vakalarda mutlaka
timoma varligl da arastiriimalidir. Bizim ¢alismamizda
MG saptanan hastalardan 1’inde CASPR2, diger hastada
anti- titin pozitifligi mevcuttu ve ancak 2 vakamizda da
yapilan tetkiklerde timoma saptanmamisti.
Calismamizin  bazi  kisithhklar bulunmaktadir. ilk
olarak calisma retrospektif dizayn edilmistir. ikincisi
panellerde yer alan otoantikorlar merkezler arasinda
degisken oldugundan, daha o6nce bildirilen serilerle
dogrudan karsilastirma yapmak zordur. Takipte
kaybolan hastalar nedeniyle uzun dénem hasta
verilerinin degerlendirilmesi de kisith olmaktadir.

SONUC

Sonug olarak, PNS hastalarda timor tanisi konulmadan
once ortaya cikabilir. Anti-néronal antikorlar hastaligin
tanisinda 6neme sahiptir. PNS nadir oldugundan tani
zordur ve siklikla hastaya yanlis tani konulur yada tani
atlanabilir. Hastalarda erkentanive tedavisemptomlarin
iyilestiriimesi ve stabilizasyonu hastalarda disabilite
ve Olim gelisimi acgisindan 6nemlidir. Bu nedenle
hekimlerin PNS semptom ve bulgularini iyi tanimasi
ve uygun tani ve tedavi planini zamaninda belirlemesi
acisindan buyik hasta sayili prospektif cok merkezli
calismalara ihtiyag vardir.
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ORIGINAL ARTICLE

EVALUATION OF THYROID DISORDERS IN EFFECTIVELY
TREATED ACROMEGALIC PATIENTS

Etkili Tedavi Edilmis Akromegali Hastalarinda Tiroid Bozuklarinin
Degerlendirilmesi

Abdullatif SIRIN', Osman KOSTEK?, Mumtaz TAKIR?, Mehmet UZUNLULU*

ABSTRACT

Objective: Acromegaly patients often develop goiter and thyroid nodules due to continuous stimulation of
the thyroid follicle by growth hormon (GH) and insulin-like growth factor-1 (IGF-1). Recent studies suggest a
decrease in thyroid disease rates in patients who have been successfully treated. This study aimed to inves-
tigate thyroid disorders in patients who had cured or controlled the disease.

Material and Methods: The patients who were surgically cured or were controlled with at least six months
of somatostatin treatment were included in the study. The patients’ GH levels were less than 1 ng/mL, and
IGF-1 levels within the age sex adjusted normal range were categorized into controlled patients. Sonograp-
hic and biochemical findings of the thyroid gland were recorded.

Results: The study included 33 patients with acromegaly (14 males and 19 females) and 50 volunteers
(14 males and 36 females). The prevalence of goiter was higher in patients with acromegaly compared to
control group (21.2% vs. 6%, respectively; p<0.001). Acromegaly patients had a higher frequency of thyroid
nodules, but nodules larger than 1 cm were similar between the two groups.

Conclusion: Acromegaly patients still have a high multinodular goiter incidence. Well control of disease may
reduce the prevelance of thyroid cancer and risky nodules.

Keywords: Acromegaly; Thyroid Disease,; Thyroid Nodule

OZET

Amag: Tiroid folikiillerinin growth hormon (GH) ve insilin-like growth faktor-1 (IGF-1) araciligiyla stirekli
uyarilmasi akromegali hastalarinda guatr ve tiroid nodiillerinin gelismesine neden olur. Giincel galismalar,
basarih sekilde tedavi edilen hastalarda tiroid hastaligi sikhginin azaldigini ileri stirmektedir. Bu ¢calisma, kar
veya kontrol altina alinmis hastalardaki tiroid bozukluklarini arastirmak igin yapilmistir.

Gereg ve Yontemler: Cerrahi olarak kir saglanan veya en az 6 ay somotostatin tedavisi verilerek kontrol
altina alinmis hastalar calismaya dahil edildi. GH diizeyleri 1ng/mlden duslk ve IGF-1 seviyeleri yasa ve
cinsiyete gore normal aralikta olan hastalar kontrol altina alinmis hastalar olarak kategorize edildi. Tiroid
bezinin sonografik ve biyokimyasal bulgulari kaydedildi.

Bulgular: Calismada 33 akromegali hastasi (14 erkek ve 19 kadin) ve 50 gonilli yer aldi. (14 erkekve 36
kadin). Akromegali hastalarindaki guatr sikligi kontrol grubuna kiyasla daha fazla idi (sirasiyla, %21,2 ve %6,
p<0,001). Akromegali hastalarinda tiroid noduli daha sik gérilmekle beraber 1 cm'den buyik nodil sikhgi
iki grup arasinda benzerdi.

Sonug: Akromegali hastalarinda multinodiler guatr sikhigi halen yiiksektir. Hastaligin tam kontrol altina alin-
masi tiroid kanseri ve riskli nodil sikligini azaltabilir.

Anahtar Kelimeler: Akromegali; Tiroid Hastaliklari; Tiroid Noddilii
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INTRODUCTION

Acromegaly is a rare disease caused by excessive
secretion of growth hormone (GH), typically caused by
a pituitary adenoma (1). The prevalence of acromegaly
is approximately 2.8-3.7/100000 (2). A high GH
level induces the liver to produce excess insulin-like
growth factor-1 (IGF-1), leading to characteristic
clinical manifestations. The slow progression of
symp-toms and signs often causes diagnostic delays.
Long-term exposure to high IGF-1 levels may result
in hypertension, cardiomyopathy, diabetes, and
obstructive sleep apnea (3).

The thyroid gland is the most affected organ in patients
with acromegaly. Although the majo-rity of patients
have normal thyroid function, goiters and thyroid
nodules frequently develop as a result of GH and
IGF-1 stimulation of the thyroid follicle (2). In some
studies, the positi-ve correlation between IGF-1 levels,
thyroid volume (TV), and thyroid nodules has been de-
monstrated (4,5).

Thyroid cancer is the most common malignancy in
acromegalic patients, but it is controversial whether
acromegaly is an independent risk factor for thyroid
cancer. In contrast to earlier research, recent studies
suggest that the rate of thyroid cancer in controlled
acromegaly pati-ents has not risen in comparison to the
general population. This is still a matter of debate (6).
There is insufficient data on changes in the thyroid
gland in patients who were successfully treated. We
conducted this study to examine the condition of
thyroid disease in patients with cured or controlled
disease.

MATERIAL AND METHODS

We conducted a cross-sectional study on following-
up acromegaly patients at Saglik Bakanligi Istanbul
Medeniyet University Goztepe Training and Research
Hospital. The local ethics committee accepted the
study protocol (no:20150127, date:10.12.2015).
The study included 33 patients who were surgically
cured or were controlled with at least six months
of somatostatin treatment. Four active acromegaly
patients were excluded. Fifty healthy volunteers were
included as a control group. The criteria for surgical
cure are defined as having an age-adjusted IGF-1 level
within the normal range and a random GH level below
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1 ng/mL, or a nadir GH level below 0.4 ng/mL on an
oral glucose tolerance test. The controlled patient was
defined as having GH levels less than 1 ng/mL and IGF-
1 levels were not within the age-sex adjusted normal
range. Patients with abnormal GH and IGF-1 levels
were accepted as having an active disease (3).

The thyroid was examined using high-resolution
B-mode ultrasound images obtained with a 7.5 Hz
linear array transducer (EUB 7000 HV; Hitachi, Tokyo,
Japan) in all individuals. The ellipsoid model formula
(length x thickness x width x 0.52) was used to
compute the volume of each tyhroid lobe (7). A goiter
was defined as having a total TV greater than 18 mL in
ma-les and greater than 13 mL in females. The levels of
serum GH, IGF-1, free T4 (fT4), T4, free T3 (fT3), thyroid
stimulating hormone (TSH) , anti-thyroid peroxidase
(anti-TPO), and anti-thyroglobuline (anti-TG) were
measured using chemiluminescent immunometric
assays. (Siemens Healthcare, UK). All the nodules
detected were measured, and their ultrasound charac-
teristics were registered; cervical lymph nodes were
also evaluated. Fine-needle aspiration (FNA) cytology
was done on all nodules bigger than 1 cm in diameter
and on those between 0.5 and 1 cm in diameter if
they had ultrasound features that raised concerns,
according to the American Society of Ultrasonography,
such as microcalcifications, irregular borders, increased
central flow on doppler examination, being taller than
wide diameter, hypoechogenicity, and no halo (8). The
patients' age at the time of diagnosis and follow-up
periods were recorded in the hospital registry system.
All the individuals included in the study were briefed
about the study, and their informed written consent
was obtained.

Statistical Analysis

Categorical variables are presented as a number
(percentage). Quantitative data are presented as
the mean (x standard deviation). For comparison of
categorical variables, use the Chi-squared Test or the
Fisher’s Exact Test. The data were tested for normality
us—-ing the Shapiro-Wilk and Kolmogorov-Smirnov
tests. Student’s t-test was used for normally distributed
nu-meric variables, and the Mann-Whitney U-Test was
used for non-normally distributed data. Correlation
analysis was studied using Spearman's rho test. The
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p<0.05 value was considered statistically significant.

RESULTS

The study included 33 patients with acromegaly (14
males and 19 females, mean age 53 + 10 years) and 50
volunteers (14 males and 36 females, mean age 50 +
15 years). The acromegaly patients were diagnosed at
48.4 +9.2 years of age. All of them had transsphenoidal
surgery for macroadenoma. Seventeen patients were
cured by surgery. Twelve patients were control-led
with long acting somatostatin analogues, and their
treatment was completed. Four patients are still under
somatostatin treatment. The duration of treatment
was 4.6 + 1.8 years. The characteristics of patients and
volunteers are given in Table 1.

In the acromegaly group, two patients had a history of
hypothyroidism. One patient was undergoing iodine
restriction treatment for subclinical hyperthyroidism.
In the control group, three patients had subclinical
hypothyroidism. There was no difference in TSH and

Table 1. Characteristics of patients and volunteers
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fT4 levels between the two groups. Anti-TPO positivity
was found in 33% of acromegaly patients and 26%
of the control group (p = 0.47). The sonographic and
biochemical features of the thyroid gland are presented
in Table 2.

Acromegaly patients had a higher TV than the control
group (14.7327.41 mL vs. 11.13+4.33 mL, P = 0.039).
Males with acromegaly had a slightly larger TV than
females (P = 0.136). The prevalence of goiter was
increased in patients compared to controls (21.2% vs.
6%, respectively; p<0.001). Thyroid nodule incidence
was 42.4% in patients with acromegaly com-pared to
24.0% in the control group (p<0.001). Multinodular
goiter was significantly more frequent in acromegalic
patients (p<0.001) (Figure 1). Nodules larger than 1
cm were found in five volunteers and four acromegaly
patients. All of them underwent a fine needle
aspiration biopsy. One of the patients with acromegaly
had a undermined nodule (Bethesta category 3). She
underwent another fine needle aspiration biopsy.

Acromegaly (n=33) Control (n=50) P value
Age (years) 53+10 5015 0.325
Gender, (male/female) 14/19 14/36 0.178
Age at diagnosis (years) 48.419.2 - -
Treatment duration (years) 4.6%1.8 - -
BMI (kg/m?) 28.6 25.9 0.156
Random GH level (ng/mL) 0.85+1.3 - -
Random IGF-1 level (ng/mL) 256.8 £127.9 - -

Data were presented mean+SD

BMI: Body mass index, GH: Growth hormone, IGF-1: Insuline like growth factor-1, kg:kilogram, m?: square meter, ng: nanogram, mL: mililiter

Table 2. Sonographic and biochemical findings of thyroid gland

Acromegaly (n=33) Control (n=50) P value

Thyroid volume (mL) (mean4SD) 14.7317.41 11.13+4.33 0.039**
Thyroid nodules % (male/female) 42.4% (18.2%/24.2%) 24.0% (6.0%/18.0%) <0.001***

Single 12.1% 16.0% 0.156

Multiple 27.2% 8.0% <0.001

Nodule diameter >1cm 12.1% 10.0% 0.189**
TSH (IU/mL) 1.47+2.6 2.9+3.2 0.061%*
Free T4 (pg/mL) 1.29+0.6 1.54+1.62 0.072%*
Anti-TPO IU/mL 41.3+15.7 36.7+7.2 0.128%**
Anti-TG IU/mL 32.3#9.5 29.3+15.7 0.223%*

**Fisher’s exact test. ***Mann Whitney U test. TSH: Thyroid stimulating hormone, Free T4: Free thyroxine, Anti-TPO: Anti-thyroid peroxidase,

Anti-TG: Anti thyroglobuline, mL: mililiter, SD: standard deviation, IU: international unit, mL: mililiter, pg: picogram
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Figure 1. Prevalence of goiter and nodules in patients with acromegaly and controls.

The second biopsy result was Bethesta category 3.
The patient was taken under clinical follow-up after
obtaining her approval. The other nodules were
benign. None of the nodules smaller than 1 cm
showed ultrasonic proper-ties that raise suspicion of
malignancy.

DISCUSSION

In this study, we assessed 33 controlled acromegaly
patients to evaluate thyroid disorders. We found that
thyroid dysfunction was present at the same frequency
as in volunteers. TV in ac-romegaly was higher than
in volunteers. Acromegaly patients had more thyroid
nodules, while the number of nodules greater than 1
cm was similar.

Acromegaly can directly and indirectly disrupt
the hypothalamic-pituitary-thyroid axis. Thy-roid
hormones are usually normal in acromegaly patients,
while hypothyroidism and hy-perthyroidism might
be present in a small percentage (9). Manavela et al.
found that 2.3% of the patients had hypothyroidism
and 3.5% had hyperthyroidism. The prevalence
of thyroid autoimmunity was 25% in acromegalic
patients, whereas in the control group it was 10%.
They proposed that thyroid autoimmunity may be a
factor in thyroid dysfunction in addition to elevated
IGF-1 levels (10). In our study, hypothyroidism was
present in 6% and hypertyro-idism in 3% of acromegaly
patients. There were no differences between patients
and controls in terms of thyroid autoimmunity.

TSH is an essential hormone for thyroid gland growth.
Thyrocyte sensitivity to TSH may be increased by
growth hormone and IGF-1. Animal studies have

revealed that the thyroid follu-cules contain IGF-1
receptors, and IGF-1 stimulation promotes thyroid
growth (11). It has been shown in many studies that
prolonged exposure of thyroid follicles to high GH
and IGF-1 levels can cause goiter and thyroid nodules.
Expansion of the thyroid gland can manifest as either
diffuse or multinodular (4,12,13).

In a multicenter Italian study involving 258 active
acromegaly patients, TV was higher than the control
group (23.5+16.9 ml vs. 13.9+12.8 ml, p<0.001) (14).
Cankurtaran et al. found multinodular goiter (47.3%)
and diffuse goiter (14.7%) in 123 acromegalic patients
(15). In our study, 9 patients (27.4%) had multinodular
goiter, and 2 patients (2%) had diffuse goiter. A study
of 34 newly diagnosed patients with active acromegaly
followed for 7.3 + 4.1 years showed a reduction of
19.5 + 8.1% in thyroid volume with somatostatine
treatment. The reason we found a lower prevalence
of goiter may be the inclusion of patients with cure or
controlled acromegaly.

According to a meta-analysis, the incidence of thyroid
nodular disease is higher in acromegaly patients (mixed
prevalence = 59.2%, odds ratio [OR] = 6.9, risk ratio =
2.1) than in controls (16). In studies conducted in our
country, thyroid nodules were found in approximately
70% of cases. (17,18). We found that the frequency of
thyroid nodules was 42.4% in controlled acromegalic
patients.

Control of the disease can reduce the number or size
of thyroid nodules. In a study, nodule growth increased
1.01 folds for every unit rise in IGF-1 levels, and active
acromegaly disease raised nodule growth ninefold (19).
Xu et al. found that patients with acromegaly had more
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thyroid nodules than patients with a nonfunctioning
pituitary adenoma. Furthermore, they demonstrated
that the number of vascular and heterogeneous
nodules was reduced in patients with post-treatment
cure (20). After 12 years of following 92 acromegalies,
Dogan et al. observed that the thyroid nodular rate
reduced from 69.5 % to 47.8 % with therapy. Patients
with nodules had a longer disease duration (14.2 £ 6.6
years) compared to those wit-hout nodules (9.4 + 3.4
years, p = 0.043) (20). Kan et al. indicated that TV and
total thyroid nodule volume are significantly reduced
in well-controlled patients. In our study, we found that
the frequency of nodules and the number of nodules
greater than 1 cm are similar compared to controlled
acromegaly patients and volunteers (21).
Cardiovascular and respiratory complications increase
mortality and morbidity. Additionally, cancer may
raise mortality rates. Prior studies demonstrated that
acromegaly increases the risk of colon and thyroid
cancer. Gullu et al. identified malignant disease in 15%
of 105 patients with acromegaly in a study designed
to screen for malignancy. They discovered that thyroid
cancer is the most frequently encountered malignancy
(22). A meta-analysis of 22 studies published in 2014
revealed that acromegalic patients have a higher
incidence of thyroid can-cer, with an odds ratio (OR)
of 7.5 and a relative risk (RR) of 7.2. The prevalence
of thyroid cancer in this population was found to be
4.3% (23).

Numerous studies have revealed that thyroid
cancer prevalence in patients with acromegaly is
not significantly different or only slightly increased
compared with that observed in the gene-ral
population. Some studies have shown that people
with acromegaly have a slightly greater risk of thyroid
cancer compared to the general population. It's unclear
whether there is a hig-her risk of thyroid cancer (6). In
another study involving 313 patients conducted in our
co-untry, the incidence of thyroid cancer was reported
at 6% (24). On the other hand, a retrospective cohort
study conducted in Turkey with 129 patients and 247
controls found no statistically significant disparity in
the occurrence of thyroid cancer between the two
groups (15).

A study conducted on the German Acromegaly Registry
revealed that there was no significant increase in
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the occurrence of thyroid cancer among individuals
with acromegaly compared to the general population
(25). A Brazil study of 106 patients with acromegaly
demonstrated that thyroid cancer occurred in only
four patients (3.8%) (26). It may be thought that there
is no significant difference in the frequency of thyroid
cancer in acromegaly patients due to geographical or
racial reasons. In previous studies, the relatively high
frequency of TC in acromegaly patients may be due to
the fact that the active and controlled patients were
not evaluated separately.

In our study, there was no patient with thyroid cancer.
Three patients are under follow-up due to an atypia
of undetermined significance in a thyroid nodule. In
controlled patients, goiter and thyroid nodules are
still higher than in the control group. The decrease
in thyroid volume and nodule diameter suggests that
the thyroid disorders in acromegalic patients may
be similar to those in normal populations in the long
term. Prospective cohort studies with a large patient
population are needed to reveal long-term changes in
the thyroid gland and possible risk re-ductions.

CONCLUSION

The effective treatment of patients with acromegaly
may reduce thyroid volume, nodule size and volume,
and the risk of thyroid cancer. Thyroid volume and
nodules can differ dramati-cally with regard to the
activity of the disease. Thyroid disorders in acromegalic
patients have reached levels that may not matter when
the disease is well controlled.
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OSTEOPOROSIS IN CHRONIC KIDNEY DISEASE

Kronik Bobrek Hastaliginda Osteoporoz

Duygu FELEK?, Mustafa Asim GEDIKLI?

ABSTRACT

Objective: When determining the treatment modality for bone mineral disorder in hemodialysis patients,
the aim is to create an appropriate treatment approach by considering vascular complications.

Material and Methods: Thirty-three individuals (mean age 72.3616.55 years; 20 females, 13 males) on
hemodialysis for chronic kidney disease were included in the study. Body mass index, calcium, phospho-

Yozgat Bozok Universitesi, rus, parathormone, bone densitometry results were recorded. In addition, the presence of intravascular

Tip Fakaltesi, calcification in the aorta on radiographs taken within the last 6 months was recorded. The relationships
ic Hastaliklari Anabilim Dalr. between these parameters were analyzed. Data were analyzed in SPSS. p< 0.05 was considered statistically
2Sjvas Cumhuriyet Universitesi, significant.

Tip Fakiiltesi, Results: When the Dual-X-ray Absorptiometry (DEXA) scores of 33 individuals with stage 5 Chronic Kidney
i¢ Hastaliklari Anabilim Dalr. Disease (CKD) on hemodialysis were analyzed, the difference between T scores and Parathyroid hormone

(PTH) values was found to be significant (p=0.020). As PTH increases, the risk of osteoporosis also increa-
ses. Osteopenia and osteoporosis were observed less in individuals with high calcium-phosphorus product.
However, the difference between intravascular calcification and calcium-phosphorus product was signifi-
cant (p=0.004). The calcium-phosphorus product was significantly higher in the group with extensive aortic
calcification compared to the other groups. Calcium-containing agents given with osteoporosis treatment
increase cardiovascular mortality in stage-5 chronic kidney disease.

Conclusion: Bone mineral density disorders should be treated in hemodialysis patients without increasing
vascular calcification. In hemodialysis patients with high risk of cardiovascular disease, osteopenic follow-up
can be performed by considering the benefit-harm relationship.

N Keywords: Bone Mineral Density Disorder; Osteoporosis; Hemodialysis; Cardiovascular Mortality
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Mustafa Asim GEDIKLI, Dog. Dr.
(0000-0002-3494-7935)

OZET

Amag: Hemodiyaliz hastalarinda kemik mineral yogunlugunun azalmasi nedeniyle tedavi modalitesini belir-
lerken, vaskiler komplikasyonlari da géz 6niinde bulundurarak uygun tedavi yaklagimini olusturmak amag-
lanmaktadir.

Gereg ve Yontemler: Calismaya kronik bobrek hastaligina bagh hemodiyaliz ile takipli 33 birey (ortalama
yas 72,36+6,55 olup; 20 kadin, 13 erkek) dahil edilmistir. Hastalarin beden kitle indeksleri, kalsiyum, fosfor,
parathormon, kemik dansitometri sonuglari kaydedildi. Ayrica bireylerin son 6 ay icerisinde ¢ekilmis grafile-
rinde aortada damar igi kalsifikasyon varligi kaydedildi. Bu parametreler arasindaki iliskiler incelendi. Veriler
SPSS de analiz edildi. p< 0,05 istatistiksel agidan anlamli kabul edildi.

Bulgular: Evre 5 Kronik Bobrek Hastaligi (KBH) hemodiyalize giren 33 bireyin kemik dansitometri (DEXA) skor-
lari incelendiginde T skorlari ile Parathormon (PTH) degerleri arasindaki farklilik 6nemli bulundu (p=0,020).
PTH arttik¢a osteoporoz riski de artmaktadir. Kalsiyum-fosfor ¢arpimi yiiksek olan bireylerde osteopeni ve
osteoporoz daha az gozlendi. Ancak damar igi kalsifikasyon ile kalsiyum-fosfor carpimi karsilastirildiginda
iletisim: aralarindaki fark anlamli bulundu (p=0,004). Aortada kalsifikasyonun yaygin oldugu grupta kalsiyum-fosfor
Dr. Ogr. U. Duygu FELEK carpiminin diger gruplarla karsilastirildiginda daha anlamli olarak daha yiiksek oldugu gozlendi. Osteoporoz
tedavisi ile verilen kalsiyum igerikli ajanlar Evre-5 kronik bébrek hastaliginda kardiyovaskiler mortaliteyi
artirmaktadir.

Sonug: Hemodiyaliz hastalarinda vaskiler kalsifikasyonu artirmadan kemik mineral dansite bozukluklari te-
davi edilmelidir. Kardiyovaskiler hastalik riski yiksek olan hemodiyaliz hastalarinda fayda zarar iliskisi goze-
tilerek osteopenik takip yapilabilir.

Bozok Universitesi, Tip Fakiiltesi, ic
Hastaliklari Anabilim Dali, Merkez/
Yozgat/Tirkiye.

Gelis tarihi/Received: 08.08.2024

Kabul tarihi/Accepted: 07.03.2025 . ) , . . . . . .
/ ? . Anahtar Kelimeler: Kemik Minerak Dansite Bozuklugu,; Osteoporoz; Hemodiyaliz; Kardiyovaskiiler Mortalite

DOI: 10.16919/bozoktip.1529626

Bozok Tip Derg 2025;15(2):125-131

Bozok Med J 2025;15(2):125-131



126

FELEK et al.
Kidney and osteoporosis

INTRODUCTION

Chronic kidney disease refers to functional and
structural abnormalities that may cause impairment in
renal function for more than 3 months. According to the
Kidney Disease: Improving Global Outcomes (KDIGO)
classification, end-stage renal failure is defined as a
glomerular filtration rate below 15 ml/min/1.73 m2.
In addition to medical treatment, renal replacement
therapies such as hemodialysis and peritoneal dialysis
are applied (1,2).

In chronic kidney disease, damage to the skeletal
system occurs due to bone mineral disorder. Factors
that cause this can be listed as insufficient vitamin D,
bone loss secondary to uremia, electrolyte disorders,
acid-base imbalances, excessive use of phosphate
binders, hyperparathyroidism, hypoparathyroidism,
dialysis-related amyloidosis, heparin use during
dialysis, anemia, inflammation (3).

Osteoporosis is one of the bone mineral disorders
encountered chronic kidney disease. Direct
radiography, computertomography, bone densitometry
and bone biopsy can be used in the diagnosis
of osteoporosis. Bone densitometry is the most
commonly used in clinical practice (4). Bone mineral
density screening is recommended in patients with
Chronic Kidney Disease (CKD) at risk for osteoporosis.
(5,6). Lumbar and vertebral bone density is assessed
by T and Z scores. The T score compares expected bone
mineral density values in young and healthy individuals
of the same sex, whereas the Z score compares bone
mineral density values in individuals of the same age
and sex. The T score is preferred in postmenopausal
women and older men (7).

In treatment, the patient should be informed about
increasing physicalactivity. Vitamin Dshould bereplaced
so that it is above 30 ng/dl. However, vitamin D should
be avoided in the presence of hyperphosphatemia
and hypercalcemia with PTH below 150 pg/ml.
Hypocalcemia should be prevented, phosphorus
should be restricted in the diet and phosphate binders
should be used if necessary. Parathyroid hormone
(PTH) should be kept in the range of 150-300 pg/ml.
Calcimimetics and parathyroidectomy should also be
considered in treatment. If there is no bone fracture in
stage 5 patients, bisphosphanate should not be used.
In patients in whom bisphosphonate is indicated, the

in
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maximum duration of treatment at half dose should be
planned not to exceed 3 years (8-10).

Impaired mineralization caused by chronic kidney
disease can lead to calcium and phosphorus deposits in
the blood vessels. This can lead to atherosclerosis. It is
very difficult to demonstrate atherosclerosis in patients
with chronic kidney disease. Because in most of the
methods used, we are faced with nephrotoxicity due to
radiopaque material. For this reason, various methods
have been developed to demonstrate atherosclerosis
in this patient group, and one of them is calcification of
the calcification level in the abdominal center on direct
radiography. Thus, it is possible to make predictions
about cardiovascular risk (11,12).

MATERIALS AND METHODS

Our study was approved by the Yozgat Bozok University
Clinical Research Ethics Committee on 24.11.2022 with
the protocol code 2017-KAEK-189_2022.11.24_02.
Consent was obtained from the individuals participating
in the study.

Based on KDIGO chronic kidney disease staging,
75 patients who were grouped as Stage 5 with a
Glomerular filtration rate (GFR) below 15 and had been
on hemodialysis for at least 3 months and three times
a week for renal replacement therapies were included
in our study. However, 42 of the 75 patients included
in the study did not have bone densitometry since the
women were under 65 years of age and the men were
under 70 years of age, and were therefore excluded
from the study.

Personal information such as age, gender, race as well
as medical history and medications were recorded.
Height and weight values were measured. Body mass
index was calculated as weight/height?. Calcium (Ca),
phosphorus (P), PTH, vitamin D levels were recorded
from the dialysis input blood of the individuals.
Bone mineral density was measured according to
the standards and measurements from lumbar and
vertebral bones were recorded as T and Z scores. The
presence of intravascular calcification in the aorta on
radiographs taken within the last 6 months was graded
on the basis of deposition indices as absent, minimal,
or extensive (if it covered more than half of the aorta in
the long axis). Comparisons were made with available
computed tomography (CT) images of the individuals
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to confirm that the observational examination
matched. Calcification conditions in the aorta on
previously taken thoracic-abdominal tomographies
were recorded from the radiology reports.

Individuals with acute renal failure, those who have
been on hemodialysis for less than 3 months, individuals
receiving treatment for bone mineral density disorders,
individuals receiving lipid-lowering therapy, individuals
receiving anticoagulant or antiaggregant therapy other
than standard heparin used during hemodialysis,
individuals with a body mass index of 35 kg/m? and
above, and pregnant women were not included in the
study.

Data were analyzed in statistical pacage for social
sciences (SPSS version 20.0 (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version 22.0
Armonk, NY: IBM Corp.)). Categorical measurements
were summarized as number and percentage,
continuous measurements were summarized as
mean and standard deviation (median and min-max
where necessary). Kruskal Wallis test was used to
evaluate the significance of the difference between
the group average in groups that did not show normal
distribution. Analysis of variance and Tukey test were
used to analyze the data. Statistically, p<0.05 was
considered significant

RESULT

The study included 33 individuals who were followed
up with hemodialysis due to chronic kidney disease.
Of these individuals, 13 (39.4%) were male and 20
(60.6%) were female. Minimum age was 64 years and
maximum age was 91 years, mean age was 72.36+6.55
years and median age was 71 years. Bone densitometry
values performed within the indication were recorded
(Table 1).

According to the recorded bone densitometry results,
individuals were divided into three groups: a group

Table 1. General data and mean values of the patients

Bozok Tip Derg 2025;15(2):125-131
Bozok Med J 2025;15(2):125-131

with healthy bone densitometry results without
osteoporosis, osteopenia, or both. When dexa scores
of 33 individuals were analyzed, the difference
between T scores and PTH values was found to be
significant (p<0.05). The average parathormone
level in individuals with osteoporosis was found to
be more than 2 times higher than in individuals with
osteoporosis. As the parathormone value increased,
the risk of osteoporosis increased (p = 0.02). As a result,
the relationship between parathormone level and bone
mineral density is clearly observed. Osteoporosis was
observed more in individuals with low vitamin D levels.
The results show that the protective effect of vitamin
D on bone is also important in this patient group.
Osteopenia and osteoporosis were observed less in
individuals with high calcium-phosphorus product.
Data show the effect of calcium and phosphorus levels
on bone and the necessity of CaxP monitoring for bone
health. Body mass index (BMI) was calculated based
on dry weight. No correlation was found between BMI
and bone mineral density disorders in hemodialyzed
individuals (Table 2).

Individuals were divided into 3 groups according to
their calcification status in the aorta: non-existent,
minimal and obvious. While the number of individuals
without calcification was 14, minimal calcification
was detected in 8 patients and overt calcification was
detected in 11 patients. The product of the patients'
serum calcium and phosphorus values taken before
hemodialysis was calculated. It was observed that
the calcium-phosphorus product was significantly
higher in the group with extensive calcification in the
aorta compared to the other groups (p<0.05). When
the values were compared pairwise, the difference
between non-calcification and diffuse, minimal and
diffuse was found to be significant, while the difference
between non-calcification and minimal group was
found to be insignificant (Table 3).

Age (years)

72.36 +6.55 (64-91)

Gender (male/female)

20 (%60.6) / 13 (%39.4)

Weight —kilogram (kg) 75.71 +14.48
Length—metre (m) 1.64 +£0.94
Body mass index - kg/m2 28.07 £ 4.89
T score (lumbar/femur) -0.29/-2.15
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Table 2. The Relationship of Bone Densitometry Results with Biochemical Markers and Body Mass Indexes in

Hemodialysis Patients

Non osteoporotic and Non osteoporosis | Osteopenia Osteoporosis Result
N (number of individuals) 3 21 9 33
Parathormon 209.00+ 93.95 355.97+ 31.72 713.86+ 40.84 F=4.47
p=0,020
Vitamin D 17.46+7.16 14.95+10.33 10.07+3.84 F=1.29
p=0.307
Calcium-phosphorus product | 20.95+3.49 17.4315.66 18.05+4.89 F=0.57
p=0.569
Body mass index-kg/m? 27.41+3.31 27.71+4.55 29.14+6.28 F=0.28
p=0.755

*p <0.05 significant, (Bone mineral density measurement sites are lumbar vertebrae (1-4) and femur total and femoral neck. The T score was
based on comparison with the younger population, while the Z score was based on comparison with the same age group. T score is more
appropriate for postmenopausal women and both sexes over 65 years of age. T score > -1 is normal; T score -1 to -2.5 osteopenia; T score <

-2.5is considered osteoporosis)

Table 3. The relationship between intravascular calcification levels and serum Ca X P product in hemodialysis

atients

Calcification in the aorta N Calcium-phosphorus product (mg/dl) | Result
Non- 14 15.31+5.00 F=6.70
Minimal 8 16.49 +1.63 p =0.004*
Widespread 11 21.47 £ 4.58

Total 33 17.65 £ 5.00

(p<0.05 significant), mg: milligram, dl: deciliter

DISCUSSION

Bone mineral disorders are a common condition that
increases with age and cause serious deterioration
in quality of life when left untreated. Some chronic
diseases have a higher risk of developing bone mineral
disorders. Chronic kidney disease is one of them.
Comparedtothe normal population, therisk of fracture,
which is both itself and one of the complications of
bone mineral density disorders, was found to be quite
high in stage 5 chronic kidney disease patients (13). In
our study, there were 33 individuals who underwent
bone densitometry in hemodialysis patients with end-
stage renal failure, especially within the indication due
to age. In our study, bone mineral disorder was found
in 90% of hemodialysis patients. This result shows that
chronic kidney disease, especially hemodialysis, should
be considered as a major risk factor for bone mineral
disorders and screening criteria can be established for
individuals undergoing hemodialysis at an early age.
The incidence of osteoporosis may vary in renal
replacement therapy methods. In a study by Aslan et

al. comparing the risk of osteoporosis in hemodialysis
and peritoneal dialysis patients, peritoneal dialysis
was found to be less risky. When deciding on renal
replacement therapy in individuals with additional
risk factors for osteoporosis, peritoneal dialysis may
be considered as an alternative to hemodialysis (14).
Although the risk of osteoporosis increases in the first
period after renal transplantation, transplantation
has been shown to be protective for bone mineral
disease in the long term. In appropriate patients, early
transplantation may be recommended in all aspects
(15,16).

Obesity is known to be protective in osteoporosis (17).
In our study, the mean body massindex of 33 individuals
undergoing hemodialysis was found to be 28.07 + 4.89
kg/m2. Although the mean body mass index was within
the range considered overweight; bone mineral density
disorder was found in 90% of our patients. Our study
shows that the ideal weight in these individuals is not
the same as in individuals with normal renal function;
the protective effect of obesity on osteoporosis is not
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valid in hemodialysis patients.

Limited methods are used to demonstrate coronary
artery calcification in individuals with renal failure.
Because nephrotoxicity develops with the use of
radiopaque material in standard examinations (such
as interventional angiography, CT angiography) and
progression of existing renal impairment is facilitated
(18). For this reason, new noninvasive methods that
would be the least nephrotoxic have been tried to be
developed in patients for many years. In similar studies
by Nallamothu et al. and Raggi et al. the correlation
of angiography results with electron-beam computed
tomography to demonstrate vascular calcification
was examined. They found a statistically significant
correlation between imaging and angiography results
(19,20). In the study conducted by Wilson et al. on
2515 individuals, direct radiography was shown
to be a method that can be used to show vascular
calcification in almost most centers. In the study
by Toussaint et al. it was concluded that abdominal
aorta could be evaluated with lumbar radiography
to show calcification. Calcific deposits in the aorta
were classified and graded on abdominal radiographs
(21,22). In our study, the presence of calcification was
graded from the available radiographs of the patients
and its accuracy was confirmed with the available
computed tomography of the individuals.

Combating hyperphosphatemia in renal failure is very
important. In cases where phosphorus levels exceed
6.5 mg/dl, mortality has been reported to increase
with an increase in calcium. When the calcium
phosphorus product exceeded 70 mg/dl, the risk of
death increased by 34%. The reason for this increase
in mortality is that when the calcium phosphorus
product is 55 mg/dl, calcium phosphorus accumulation
in tissues and vascular structures increases and causes
intravascular calcifications (23,24). Agents used to
prevent hyperphosphatemia may cause hypercalcemia
and increase intravascular calcifications. Similarly, the
aim of treatments used for osteoporosis is to increase
bone mineralization. While osteoporosis is treated as
a result of increased blood calcium with the treatment
given, calcium and phosphorus levels should be closely
monitored in patients with chronic kidney disease in
order not to cause intravascular calcification. Especially
instage 5 hemodialysis patients, the use of high calcium-
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containing treatments should be avoided unless
necessary (25). In the study by Okuno et al. it was aimed
to evaluate whether abdominal aortic calcification is
a reliable method in hemodialysis patients as well as
being reported as a marker of cardiovascular mortality
in the community. A total of 515 hemodialysis patients
with stage 5 renal disease were included in the study.
Abdominal lateral radiography has been found to have
prognostic significance as a cardiovascular indicator in
hemodialysis patients (26).

Similarly, in our study, as the calcium phosphorus
product increased, the presence of intravascular
calcification increased correlatively. The patients with
chronic kidney disease included in the study were in
the risk group who had never received osteoporosis
treatment. Although the majority of the patients were
in the osteopenic group, no correlation was found
between intravascular calcification and bone mineral
density in individuals with osteoporosis. The reason
was thought to be that the deficient mineralization in
the bones was obtained from the blood and was not
present at the level to accumulate in the vein for a
long time. When the bones reach sufficient saturation
with minerals, accumulation occurs in the vessels.
Therefore, it is necessary to compare the intravascular
calcifications of these patients after osteoporosis
treatment with those before.

There are some limitations in our study. The first of
these is that calcifications cannot be shown more
clearly with angiographic CT or interventional CT,
the second is that the patients in our study are not
available for comparison before and after osteoporosis
treatment and the calcifications cannot be followed,
and the third is that individuals do not have bone
densitometric measurements before the development
of osteoporosis.

CONCLUSION

Itisverydifficultandimportanttodiagnose osteoporosis
and manage the treatment process in chronic kidney
disease, especially in hemodialysis patients. Bone
mineral density disorders should be identified before
the development of complications that will affect the
comfort of life of the individual. Establishing a protocol
that takes into account cardiovascular mortality both
during the selection of renal replacement therapy,
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when choosing a more appropriate treatment than
hemodialysis, and when providing post-diagnostic
treatment is a very demanding process. The need for
appropriate treatment protocols for these individuals
is obvious. Bone mineral density disorders should be
treated without affecting cardiovascular mortality
in hemodialysis patients. In order not to increase
cardiovascular mortality, hemodialysis can be followed
by osteopenic patients, taking into account the profit-
loss relationship.
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ORIJINAL CALISMA

COCUKLARDA UROLITIAZIiS TEDAVISI:
EKSTRAKORPOREAL SOK DALGA LITOTRIPSI iLE
RETROGRAD INTRARENAL CERRAHI NE ZAMAN
KOMBINE EDILMELI?

Treatment of Urolithiasis in Children: When to Combine
Extracorporeal Shock Wave Lithotripsy with Retrograde
Intrarenal Surgery?

Gigdem ARSLAN ALICI, Berkay TEKKANAT?, Umut ALICI, Baran TOKAR®

OZET

Amag: Bu calismanin amaci, cocuk hastalarda bobrek tasi tedavisinde yaygin olarak kullanilan ekstrakorpo-
real sok dalga litotripsi (ESWL) yonteminin, retrograd intrarenal cerrahi (RIRC) ile kombine edilmesinin ge-
rekli oldugu durumlari degerlendirmektir.

Gereg ve Yontemler: Ocak 2013 ve Ekim 2020 tarihleri arasinda klinigimize Uriner sistem tas hastaligi ile

iEskisehir Sehir Hastanesi, basvuran olgular retrospektif olarak degerlendirildi. ESWL ve RIRC ile kombine ESWL uygulanan 0-18 yas
Cocuk Uroloji Klinigi, arasi toplam 118 pediatrik hasta ve hastalarin tas bulunduran 165 bobregi calismaya dahil edildi. Olgular
Eskisehir, demografik verileri, tas boyutu, tarafi, yerlesimi, ESWL seans sayisi, tassizlik saglanmasi ve hidronefrozun

takibi agisindan degerlendirildi.

Bulgular: ESWL uygulanan gocuklarin yas ortalamasi 6,51+5,31 yil, RIRC kombine ESWL uygulanan ¢ocuk-
larin yas ortalamasi 6,21+3,17 yildi. Tag boyutu ESWL grubunda ortalama 10,51(+3,32) mm ve RIRC kom-
bine ESWL grubunda 10,16(+3,23) mm idi. Tas sayisi agisindan iki grup arasinda istatistiksel fark saptandi
(p=0,023). Sadece ESWL uygulanan ¢ocuklarda tassizlik orani %83.33, RIRC kombine ESWL uygulanan gocuk-
larda %86.96 olarak saptandi.

Sonug: ESWL'nin tek ve renal pelvis yerlesimli taglarda ilk seansta tassizlik saglama oranlari daha ytiksektir.
RIRC kombine ESWL yéntemi, alt kaliks ve multipl taslar gibi daha zorlu tas gruplarinda etkinlik gostermis
ancak bu durum hastaya daha fazla seans yapilmasini gerektirmektedir. Cocuk olgularda Uriner sistem tas
tedavisinde ESWL planlanirken, 6zellikle tasin yerlesimi, boyutu ve sayisina gére RIRC ile kombine edilmesi

Tip Fakiltesi, gerebilecegi unutulmamalidir.
Cocuk Cerrahi Anabilim Dali,

Turkiye.

2Eskisehir Sehir Hastanesi,

Cocuk Cerrahisi Klinigi,

Eskisehir,

Turkiye.

3Eskisehir Yunus Emre Devlet Hastanesi,
Eskisehir,

Turkiye.

“Eskisehir Osmangazi Universitesi,

Cocuk Uroloji Bilim Dalr, Anahtar Kelimeler: Cocuk, Uriner Sistem Taslari; Ekstrakorporeal Sok Dalga Litotripsi; Retrograd intrarenal
Eskisehir, Cerrahi; Tassizlik Orani
Turkiye.
ABSTRACT
Gigdem ARSLAN ALICI, Dr. Objective: The objective of this study was to evaluate the indications for extracorporeal shock wave lithot-
(0000-0001-9152-9636)  ripsy (ESWL) in combination with retrograde intrarenal surgery (RIRC) in the treatment of kidney stones in
Berkay TEKKANAT, Dr. paediatric patients.
(0000-0003-0590-073X) Material and Methods: A retrospective evaluation was conducted on patients admitted to the clinic with
Umut ALICI, Dr. urinary tract stone disease between January 2013 and October 2020. A total of 118 paediatric patients,
(0000-0002-3250-724X) aged between 0 and 18 years, who underwent ESWL in combination with ESWL and RIRS, and 165 kidneys
Baran TOKAR, Dr. of patients with stones, were included in the study. The patients were evaluated in terms of demographic

data, stone size, side, location, number of ESWL sessions and stone-free status.

Results: The mean age of the children who underwent ESWL was 6.51+5.31 years, while the mean age
of those who underwent RIRS combined with ESWL was 6.21+3.17 years. The mean stone size was 10.51
(£3.32) mm in the ESWL group and 10.16 (£3.23) mm in the RIRS combined ESWL group. A statistically sig-
nificant difference was observed between the two groups in terms of the number of stones (p=0.023). The
stone-free rate was 83.33% in children who underwent ESWL alone and 86.96% in children who underwent
RIRC combined ESWL.

Conclusion: It can be concluded that ESWL has a higher success rate in achieving stone-free status in the
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Turkiye. first session for single stones and stones located in the renal pelvis. The RIRS combined ESWL method has
demonstrated efficacy in more challenging stone groups, such as those located in the lower calyx and in

Gelis tarihi/Received: 13.08.2024 multiple stones, although this requires a greater number of sessions. In planning ESWL as a treatment for

Kabul tarihi/Accepted: 13.12.2024 urinary tract stones in paediatric patients, it is important to consider that it may need to be combined with

DOI: 10.16919/bozoktip.1532712 RIRC, particularly in cases where the location, size and number of stones are significant.
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GIRIS

Ust Uriner sistem taslar pediatrik olgularda nadir
goraltir. Ancak son yillarda prevalansi giderek
artmaktadir (1,2). Pediatrik hastalarda Uriner sistem
taslari yaklasik %2 prevalansa sahiptir (3). Bununla
birlikte, pediatrik olgularda insidans 6zellikle
gelismekte olan ve gelismis llkelerde sirasiyla %5-15 ve
%1-5'tir (4). Nefrolitiazisin cerrahi tedavisinde birgok
yontem tercih edilebilir. Bu yontemler ekstrakorporeal
sok dalga litotripsi (ESWL), retrograd intrarenal
cerrahi (RIRC), perkitan nefrolitotomi (PNL), acik veya
laparoskopik tas cerrahisidir. Glnimizde minimal
invaziv yontemlerin gelismesi ile ESWL, RIRC, PNL
oncelikli olarak tercih edilir hale gelmistir. Bu yontemler
arasinda ESWL cerrahi yontemlere gore daha az
invazivdir (5,6). Kilavuzlar da pediatrik olgularda, uygun
taslara ESWL uygulanmasini endoskopik prosedirlerle
birlikte tedavide ilk secenek olarak oOnermektedir
(7,8). Ancak ESWL'nin bazi dezavantajlari da vardir.
ilk seansta basari orani disiik olmasi ve cocuklarin
yarisindan fazlasinin ek seanslara ihtiya¢c duymasi bu
dezavantajlarin en o6nemlileridir (9,10). Bu nedenle
ESWL diger yontemlerle kombine edilebilir. Bu
calismaninamaci, Bugalismaninamaci, cocuk hastalarda
bobrek tasi tedavisinde ESWL ve RIRC tekniklerinin
kombine edilme endikasyonlarini degerlendirmektir.

MATERYAL VE METOD

Hastanemiz Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulunun No0:2021-43 sayili onayl sonrasinda,
Ocak 2013 ile Ekim 2020 tarihleri arasinda bdbrek
ve proksimal Ureter tasi tanisi alip ESWL veya RIRC
kombine ESWL yapilan 118 cocuk hasta (165 bobrek)
retrospektif olarak degerlendirildi. Dlstk fonksiyonlu
bobrekler en uzun gapi >2,0 cm olan taglar, kanama
diyatezi bulunan olgular, ek (Ureteral patolojileri
ve kompleks taslari olan ¢ocuklar ile ESWL ve RIRC
teknikleri disinda tas kirma teknigi uygulanmis olgular
cahisma disinda birakildi. Tium c¢ocuklarin ameliyat
oncesi idrar tahlili, idrar kaltiirl, serum biyokimyasi,
koagulasyon testleri yapildi. Gorilintileme ydntemi
olarak tim ¢ocuklarda direk karin grafisi ¢ekildi. Renal
ultrasonografi (USG) ve/veya gerektiginde kontrastsiz
bilgisayarli tomografide (BT) gorintileme yontemi
olarak kullanildi. Tas uzunlugu igin USG Olgimi veya
diiz karin grafisi veya BT'de tasin dlglilen en uzun gapi
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kullanildi.  USG ve BT’de tas capinin yani sira tasin
tarafi, yerlesim yeri ve rezidi tas varhigi degerlendirildi.
Olgular kullanilan tekniklere gére 2 gruba ayrildi. Sadece
ESWL uygulanan olgular Grup 1 (n = 72 (%61); 92 renal
Unite (%55,75)) ve RIRC kombine ESWL uygulanan
olgular Grup 2 (n = 46 (%39); 73 renal Unite(%44,25))
olarak degerlendirildi. Perkitan nefrolitotomi, acik
veya laparoskopik tas cerrahisi uygulanan hastalar
¢alisma disinda birakildi.

Diz karin grafisinde floroskopide gorilebilecek
opasiteye sahip, gorintileme yontemlerinde 2cm
ve daha kiguk tas izlenen, USG ve/veya BT'de tasa
bagh akut obstriiksiyon bulgulari izlenmeyen ve
18 ay Ustlndeki hastalarda ESWL ile baslanmasina
karar verildi. Hastalara genel anestezi uygulandiktan
sonra  elektrohidrolik  sok  dalgali litotriptor
(PCK,Ankara,Turkiye) ile litotripsi uygulandi. Tasin yerini
belirlemek ve fragmantasyonu izlemek igin floroskopi
kullanildi. Verilen sok dalgasi 13-14 kV'ta basladi ve
maksimum glg seviyesi olan 20 kV'a kadar artirildi.
Seans basina verilen maksimum sok sayisi 5000-5500
atimdi. ESWL seansi, gorlinlr tas tespit edilmediginde
veya gorunir tas kalintilar kigik pargalar oldugunda
veya istenen sayida sok verildiginde durduruldu.
Hastalar ESWL seansindan 2 hafta sonra tassizlik
durumunu degerlendirmek icin driner USG ile
degerlendirildi. >4 mm fragman varliginda veya ilk
seansta basarisizlik durumunda diger ESWL seanslari
uygulandi. Her ESWL seansi en az 2 hafta araliklarda
uygulandi. Ug seanstan sonra, ESWL basarisizligi
durumunda hastalara diger tas tedavi yontemleri
onerildi. ESWL, yardimci bir prosediire gerek kalmadan
en fazla ¢ seans sonrasinda tagsizlik durumuna
ulastiginda veya klinik olarak 6nemsiz <4 mm rezidiel
fragmanlarla sonuglandiginda basarili kabul edildi.
RIRC ile kombine ESWL teknigi uygulanan hasta
grubunda, genel anestezi altinda litotomi pozisyonunda
semirijit 4,5 Fr Ureterorenoskop (URS)(Richard Wolf,
Germany) ile pelvikalisiyel sisteme ilerlendi. Oncelikle
0,038 hidrofilik kilavuz tel yerlestirildi. URS ile Ust
Griner sisteme ulasilamadiginda, proksimal Ureterde
yerlesimli tasa ulasilamadiginda, proksimal Greter veya
ulasilabilen pelvikalisiyel sistem tasi lazer litotripsi
esnasinda alt pole yer degistirdigi icin ulasilamadiginda
olgulara JJ stent yerlestirildi. JJ stent takildiktan 2 hafta
sonraolgularaESWLuygulandi. ESWLseansindan 2 hafta
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sonra USG ile tas boyutu degerlendirildi. Tasin
boyunda yeterli kiicilme saglanmadiysa ESWL tekrar
uygulandi. 2 hafta sonra USG ile tekrar degerlendirilen
olgulara, tas boyutunda vyeterli kiiglilme olmamasi
halinde ve fragmante tas parcalarinin >4 mm olmasi
halinde JJ stent gekilmesi ve RIRC planlandi. Takilan JJ
stentler renal pelviste en fazla 2 ay sire ile birakildi.
Tim olgularda genel anestezi altinda semirijit veya
fleksibl URS ile pelvikalisiyel sisteme ilerlendi. Tas
tamamen kirilana veya drene olabilecek boyuta kadar
kiiclltilene kadar, uygun gic ve frekansta, 365 u lazer
probu (Accu Max, Boston, ABD) kullanilarak Holmiyum
lazer litotripsi (30 W, Sphinx) ile litotripsi yapildi. Odem,
enklave tasa bagli hasar siphesi ve olasi fragmante
tasin olusturabilecegi obstriksiyon agisindan islem
sonrasl JJ stent yerlestirildi. Stent bir ay igerisinde
cikarildi.

Her iki gruptaki cocuklar en az bir yil boyunca dizenli
araliklarla degerlendirildi. Takip, USG veya diz karin
grafisi ile yapildi. Dz karin grafisi veya USG'de <4 mm
tas goriilen cocuklar tassiz kabul edildi. Cocuklarin takip
araliklari klinik durumlari ve goriintiileme bulgularina
gore belirlendi. Diz karin grafisinde ve/veya USG'de
tas gorilmeyen ve <4 mm tas saptanan cocuklar
Ug aylik araliklarla 1 yil takip edildi. Klinigi olmayan
olgularin takip araliklari acilarak takibine devam edildi.
Bu c¢alismada, >4 mm rezidiel fragmanlar tedavi
basarisizligi olarak kabul edildi.

Yas, cinsiyet, tas yerlesimi, tas boyutu, gerekli seans
sayisi ve tassizlik oranlari 2 grup arasinda karsilastirildi.
Sirekli veriler ortalama * standart sapma olarak verildi.
Kategorik veriler ylzde (%) olarak verildi.Verilerin
normal dagilima uygunlugunu arastirmak i¢in Shapiro
Wilk's testi kullanildi. Normal dagilima sahip gruplarin
karsilastirilmasinda, lg¢ veya daha fazla grup bulunan
vakalar icin tek yonli varyans analizi (one-way ANOVA)
kullanildi.  Olusturulan c¢apraz tablolarin analizinde
Pearson Ki-Kare ve Fischer kesin Ki-Kare analizleri
kullanildi. IBM SPSS Statistics 21.0 (IBM Corp. 2012
yilinda yayinlandi. Windows igin IBM SPSS Statistics,
Sirim 21.0. Armonk, NY: IBM Corp.). istatistiksel
anlamhlik i¢in p<0,05 degeri kriter olarak kabul edildi.

BULGULAR
Sadece ESWL vyapilan c¢ocuklarin yas ortalamasi
6,5115,31 yildi. RIRC ile kombine ESWL uygulanan
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cocuklarin yas ortalamasi 6,21+3,17 yildi. Gruplar
arasinda yas acisindan istatistiksel fark saptanmadi
(p=0,791). Cocuklarin 58’i erkek 60’1 kizdi. ESWL ile
tedavi edilen Urolitiyazis hastalarinin 1,12:1 oranla
agirhkli olarak erkek olarak bulundu. Ancak, RIRC
kombine ESWL ile tedavi edilen Urolitiyazis hastalari
1,3:1 oraniyla agirlikh olarak kadindi. Her iki grupta
baskin cinsiyet farkh olsa bile, iki grup arasinda
istatistiksel olarak anlamh bir fark yoktu (p = 0,426).
Tasla ilgili parametreler Tablo 1'de listelendi. Tas
boyutu ve tarafi degerlendirildiginde iki grup arasinda
istatiksel fark saptanmadi. Tas yerlesimi ve tas sayisi
acisindan istatiksel anlamli olmasa da bazi farkliliklar
gorulmektedir (Tablo 1). RIRC ile kombine ESWL
olgularinda seans sayisianlamli 6l¢lide yiiksek saptandi.
Sadece ESWL uygulanan ¢ocuklarda, seanslardan sonra
tasizlenmeyen hasta oran1 %58,33'tlir (42/72). Rezidiel
fragmanlari <4 mm olan cocuklar dahil edildiginde,
tagsizhk orani %83,33 (60/72)'tur. RIRC kombine
ESWL uygulanan cocuklarda seanslar sonrasinda tas
izlenmeyen hasta orani %56,52 (26/46)'dir. Reziduel
fragmanlari <4 mm olan gocuklar dahil edildiginde,
tassizlik orani %86,96 (40/46)'dir. Hem ESWL hem de
RIRC kombine ESWL gruplarinda seanslar sonrasinda
elde edilen tassizlik oranlari Tablo 2'de verildi.
ESWLUnin ilk seanslarda tassizlik saglama orani daha
ylksek saptanirken, ek seans gerektiren olgularda RIRC
ile kombine tedavinin tassizlik basarisinin daha yiiksek
yiksek oldugu saptandi.

Calismamizda, tas boyutu ile ESWL seans sayisi arasinda
anlaml bir iliski saptandi. Tek seans ESWL <15 mm
taglarda %95,52 basari gostermektedir. 10 mm'den
bliylk taslarda daha fazla ESWL seansi gerektigi
saptandi (Tablo 3). Gruplar arasinda tas boyutu
acisindan istatiksel olarak anlamli fark bulunmadi
(p=0,336). Her iki yontemin de tassizhigl saglamak icin
basarili yéntemler oldugu saptandi (p<0,001).

TARTISMA

Cocuk yas grubunda tas hastaliginin tedavisinde,
teknolojideki gelismelerle birlikte minimal invaziv
prosedirler olan ESWL, PNL ve RIRC oncelikle tercih
edilmektedir (11,12). Tedavide kullanilacak yontemin
belirlenmesinde etkili bircok faktér bulunmaktadir. Bu
faktorlerden baslicalari tas sayisi, boyutu, yerlesim yeri,
tas bilesimi ve idrar yollarinin anatomisidir (13-15).

134



135

ARSLAN ALICI ve ark.

Bozok Tip Derg 2025;15(2):132-138

Cocuklarda ESWL kombine RIRC ne zaman? Bozok Med J 2025;15(2)1132-138
Tablo 1. Tag parametreleri
ESWLn (%) RIRC kombine ESWL n (%) p degeri
Tas tarafi 0,710%
Sag 43 (46,73) 32(43,83)
Sol 49 (53,26) 41 (56,16)
Tas yerlesimi 0,060*
Ust kaliks 3(3,26) 4(5,47)
Orta kaliks 21(22,82) 14 (19,17)
Alt kaliks 27 (29,34) 28(38,35)
Renal pelvis 33(35,87) 16 (21,91)
Proksimal treter 8(8,69) 11 (15,06)
Tas sayis 0,023*
Bir 54 (75) 26 (56,52)
iki 16 (22,22) 13 (28,26)
Multip! 2(2,78) 7(15,21)
ESWL RIRS kombine ESWL p degeri
Ortalama +SD Ortalama +SD
Medyan(Q1-Q3) Medyan (Q1-Q3)
Tas lcimii (mm) 10,51 + 3,32 10,16 + 3,23 0,498**
10,67(8,19-12,96) 10,83 (8,02 - 13,21)
Seans sayisi 1,25+0,52 1,56 +0,77 <0,001***
1,28 (0,89 - 1,63) 1,72 (1,05 - 2,29)

ESWL: Ekstrakorporeal sok dalga litotripsi, RIRC:
Whitney U TestD testleri uygulandi.

Tablo 2. Yerlesim yerine gore tagsizlik saglanma oranlari

Retrograd intrarenal cerrahi, p: *Pearson Chi-Square Test, **Independent Samples t Test, mm: milimetre, SD: standart deviasyon ***Mann

Renal pelvis yerlesimli taglar ESWL(n=46) n (%) RIRC kombine ESWL (n=20) n (%) p degeri
0,482*
Tassizhk saglanan
1. Seans 29(63,05) 10(50,00)
2. Seans 8(17,40) 6(30,00)
3. Seans 2(4,34) 2(10,00)
Tassizlik saglanmayan 7(15,21) 2(10,00)
Alt kaliks taglar ESWL(n=19) RIRS kombine ESWL (n=19) p degeri
n (%) n (%) 0,891*
Tassizlik saglanan
1. Seans 15(78,94) 10(52,63)
2. Seans 0(0) 3(15,79)
3. Seans 0(0) 3(15,79)
Tassizlik saglanmayan 4(21,06) 3(15,79)
Tum taglar ESWL(n=72) RIRS kombine ESWL(n=46) p degeri
n (%) n (%) 0,116*
Tassizlik saglanan
1. Seans 49(68,05) 24(52,18)
2. Seans 8(11,11) 11(23,92)
3.Seans 3(4,17) 5(10,86)
Tassizlik saglanmayan 12(16,67) 6(13,04)

ESWL: Ekstrakorporeal sok dalga litotripsi, RIRC: Retrograd intrarenal cerrahi, p:* Pearson Exact Chi-Square testi uyguland.
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Tablo 3. Tas boyutu 6l¢iimiine gore ESWL seans sayisi dagilimi
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Seanslar p degeri
Tas 6lgimi (mm) 1.seans n (%) 2.seans n (%) 3.seans n (%) Total n (%)
5-9,99 24 (35,82) 5(27,78) 0(0,0) 29 (31,52)
10-14,99 40 (59,70) 12 (66,67) 4(57,14) 56 (60,87) 0,004
15-20 3(4,48) 1(5,55) 3 (42,86) 7(7,61)
Total 67 (100,0) 18 (100,0) 7 (100,0) 92 (100,0)

n: tag sayisi, p: * Pearson Exact Chi-Square testi uygulandi, mm: milimetre

Ancak bazi durumlarda bu teknikler tek basina yeterli
olmayabilir ve diger tekniklerle desteklenmeleri
gerekebilir. ESWL direncli taslarda, RIRC basari orani
yuksek, komplikasyon orani diistik glivenli bir tekniktir
(16). Bu galismada da minimal invazif tekniklerden
ESWL tekniginin RIRC ile kombine edilmesini gerektiren
faktorleri degerlendirdik.

Literatlirde, pediatrik hastalarda ESWL'nin basarisini
etkileyen en o6nemli faktdr tas boyutu yas olarak
degerlendirilmektedir (17). Ozellikle 10 mm’den kiigiik
taslarda ESWL en basarili ve ilk 6nerilen tekniktir (18).
Elsobky ve arkadaslari <10 mm taslar igin %91 tassizlik
oranina karsihk 210 mm taslar icin %75 tassizlik orani
bildirmistir (19). Bu ¢alismada yas tassizlik basarisinda
iki grup arasinda karistirici bir faktor degildi. Bununla
birlikte 10 mm'den blylk taslarda ya daha fazla
ESWL seansi gerektigi ya da RIRC ile kombine edilerek
istenen tassizliga ulasilabildigini saptadik. Bu nedenle
tas boyutu tas tedavisinde yontemi belirleyen énemli
kriterlerden biridir. ESWL ile 20 mm’nin altinda tiim
taslara mudahale edilebilir ancak tas boyutu 10
mm’nin Gzerine ¢iktikca RIRC ile desteklenebilecegi
akilda bulundurulmalidir.

Tas sayisi islem basarisini etkileyen bir diger faktordir.
Tas yukind yalniz en bilylk tasin baydkluga degil
bébrekte bulunan bitin taslar olusturmaktadir (20).
Abdel-Khalek M ve ark. tek tasi olan hastalarda tassizlik
durumunun ESWLl'de multipl taslara gore 1,9 kat daha
fazla oldugunu bildirmistir (21). Azili ve ark. RIRC'de
benzer sekilde tag sayisi arttikca komplikasyon riskinin
arthigini ve tagsizlik basarisinin distigini bildirmistir
(22). Bu c¢ahsmada, tas yika arthkca ESWLde
uygulanan seans sayisinin arttigl, hatta basariya
ulasmak icin hastalarda RIRC’'in birlikte kullaniimasi
gerektigi goruldi. Bu da bize multipl taslarda, tedavide
tek yontem yerine gerekli hastalarda tas durumunun
yeniden degerlendirilip tekniklerin kombine edilmesi

gerektigini gosterdi.

Uriner sistem taslarinin bdbrek ve treterdeki yerlesimi
tas tedavisinde basariyi etkileyen bir diger faktérdir.
Literattrde bir calismada 3 aylik ESWL sonrasi bébrek
taslarindakibasarioranlari: Pelvis %89 ve alt kaliks %71,1
olarak bildirilmistir. (23). ESWLde alt pol taslar tedavi
basarisi agisindan en disik basariya sahip yerlesimdir
(21). Lingeman ve ark. yaptigi 2927 alt kaliks tasini
degerlendirdikleri bir meta-analiz ¢calismasinda <10mm,
10-20mm, >20 mm caplarindaki taslarin ESWL basari
oranlari sirasiyla %74, %56 ve %33 olarak bildirilmistir
(24). Singh ve ark. orta buyuklukteki alt pol taslarinda
RIRC’In ESWLye gore daha basarili oldugu gostermistir
(25). Bizim ¢alismamizda da ESWL grubunda alt kaliks
taslarinda basari oraninda belirgin diusik basari orani
saptandi. Ancak RIRC ile kombine edilen grupta da alt
pol taslarinda basari sansi diger lokalizasyonlara goére
diisiktt. Bu da kullanilan teknikten bagimsiz olarak
alt pol taslarinin zorlu oldugunu gostermektedir.
Ancak gruplar karsilastinldiginda alt pol taslarinda
ESWL ile kombine RIRC yapilan grupta tas basarisinin
arthgr gorildi. Ozellikle fleksibl enstrimanlarin alt
pol taslarinin tedavi basarisinda buyik roli oldugu
soylenebilir.

Tas kirma yontemlerinin basari oranlari
degerlendirilirken  kullanilan  'tassizhk'  kavrami
calismalara gore farklilik gosterebilmektedir. Klinik
bulgu olmaksizin 4 mm'ye kadar tas varhg ile hic
tas yoklugu arasinda tassizlik olarak kabul edilen
¢alismalar mevcuttur (26-28). ESWL, tas boyutu <20
mm olan pediatrik UGrolitiyazis hastalari igin tercih
edilen bir tedavi yontemidir ve ESWL sonrasi tassizlik
orani %57-92 arasinda degismektedir (29). Literatlr
ile uyumlu olarak bizim c¢alismamizda da tassizlik
basarilari tim gruplarda %80’in lzerinde saptandi.
Bu basariyl saglamak icin ozellikle ESWL direngli, 10
mm’den biyuk, multipl ve alt kaliks taslarinda RIRC’In
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tedaviye dahil edilmesi dnerilebilir.

Bu galismanin hasta sayisi ve retrospektif bir ¢alisma
olmasindan dolayi kisithlklari bulunmaktadir. Teknoloji
bagimli yontemler olmasindan dolayi ESWL ve RIRC'In
basarilarinin daha saglkl degerlendirilebilmesi icin
genis serilerle yapilmis calismalara ihtiyac vardir.

SONUC

Uriner sistem taslarinin tedavisinde nihai amacin
tasl temizlemekten ©6nce bobregi korumak oldugu
unutulmamalidir. Bu nedenle uygun olan hastalarda
daha az invaziv olmasi nedeniyle ESWL 6ncelikli olarak
disunulebilir. Ancak ESWL planlanirken, 6zellikle tasin
yerlesimi, boyutu ve tas sayisina gore RIRC ile kombine
edilmesi gerebilecegi unutulmamalidir.
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ORIGINAL ARTICLE

CLINICAL OUTCOMES OF 100% GLISTENING FREE
INTRAOCULAR LENS IMPLANTATION

%100 Glistening Free Goz i¢i Lens implantasyonu Sonuglarimiz
Hasan Ali BAYHAN', Kocer Furkan DURUKAN?, Seray ASLAN BAYHAN?, Eyup ERKAN'

ABSTRACT
Objective: The purpose of this study is to investigate the outcomes of ENOVA GF3 intraocular lens (I0OL)
implantation.
Material and Methods: In this retrospective study, we evaluated the clinical results of patients who un-
derwent phacoemulsification surgery with implantation of ENOVA GF3, a hydrophobic acrylic IOL, in Yozgat

"Yozgat Bozok Universitesi, Bozok University Health Practice and Research Center ophthalmology clinic. A total of 320 eyes of 292 pa-

Tip Fakiltesi, tients were included in the study with all procedures performed by the same surgeon. The postoperative
G6z Hastaliklari Anabilim Dal, follow-up examinations were conducted on the 1st and 7th postoperative days and at the 1st, 3 rd, 6 th
Merkez, and 12 th months. In these visits, we examined uncorrected and corrected distance visual acuity, as well as
Yozgat. visual acuity. Photographs of the anterior segment were taken after pupil dilation, glistening, and posterior
*Sarikaya Devlet Hastanesi, capsule opacification (PCO) formations were noted and postoperative auto-refractometer values were used
Goz Hastaliklari Klinigi, for determining deviations from the target refraction. The patients underwent contrast sensitivity tests in
Sarikaya, the post-operative 6th month. All patients’ quality of life was determined with the National Eye Institute-Vi-
Yozgat. sual Function Questionnaire after surgery (NEI VFQ 25).

Results: In the 282 eyes (88%) the mean incision size was 2.20 mm and in 38 eyes (12%) it was 2.80 mm.
In terms of intraoperative complications, intraoperative floppy iris (IFIS) occurred in 3 patients (0.01%) and
posterior capsule rupture (PCR) occurred in 1 patient (0.003%). Evaluations conducted at 6 and 12 months
showed no glistening, PCO, or any other complications. The deviation from the target refraction was 0.06 +
0.71 and the mean corrected visual acuity was 0.98 + 20 at the 12-month evaluation after IOL implantation.
Conclusion: The ENOVA GF3 IOL exhibited a safe profile in terms of intraoperative complications, postope-
rative fibrin reaction, deviation from target refraction, posterior capsule opacification (PCO), and glistening.
Considering both short- and long-term outcomes, ENOVA GF3 appears to be a reliable option for clinical
application.

Hasan Ali BAYHAN, Prof. Dr.
(0000-0002-3364-6890)
Koger Furkan DURUKAN, Op. Dr.
(0000-0001-8103-7435)
Seray ASLAN BAYHAN, Prof. Dr.
(0000-0001-8514-9450) ('jZET
Eyiip ERKAN, Dr. Ogr. U.

Keywords: ENOVA GF3; Glistening; Hydrophobic Lens; Cataract

Amag: Bu ¢alismanin amaci ENOVA GF3 goz ici lens implantasyonunun klinik sonuglarini aragtirmaktir.

(0000-0003-3037-3724) Gereg ve Yontemler: Bu retrospektif calismada, Yozgat Bozok Universitesi Saglik Uygulama ve Arastirma
Merkezi goz kliniginde fakoemiilsifikasyon uygulanan ve hidrofobik akrilik bir géz ici lens (GiL) olan ENOVA
GF3 implante edilen hastalarin sonuglari degerlendirildi. Calismaya tamami ayni cerrah tarafindan opere
edilen, 292 hastanin 320 gozi dahil edildi. Ameliyat sonrasi takip muayeneleri ameliyat sonrasi 1. ve 7. glin-
lerde ve 1., 3., 6. ve 12. aylarda yapildi. Bu muayenelerde diizeltiimemis uzak gorme keskinligi, dizeltilmis
uzak gorme keskinligi, duzeltiimemis ve diizeltilmis yakin gérme keskinligi incelendi. Pupil dilatasyonundan
sonra 6n segmentin fotograflari gekildi, glistening ve arka kapsiil kesafeti (AKK) olusumlari not edildi. Hedef
refraksiyondan sapmalar hastalarin postoperatif otorefraktometre degerlerine bakilarak belirlendi. Hasta-

iletisim: lara kontrast duyarhlik testleri uygulandi. Hastalarin cerrahi sonrasi yasam kaliteleri Ulusal G6z Enstituisu
Prof. Dr. Hasan Ali BAYHAN Gorme Fonksiyonlari Olgegi (NEI VFQ 25) anketi ile belirlendi.

Bozok Universitesi, Tip Fakilltesi, Goz Bulgular: Calismaya dahil ed?len 282 goziin (%88) ortalama kesi boyutu 2,20 mm, 38 gozlin (%12) ortalama
Hastaliklari Anabilim Dali, Merkez/ kesi boyutu ise 2,80 mm idi. Intraoperatif komplikasyonlar, 3 hastada (%0,01), gevsek iris (IFIS) ve 1 hastada

(%0,003) arka kapsul riiptird idi. 6. ve 12. aydaki degerlendirmelerde glistening, AKK veya baska herhangi
bir komplikasyon gorilmedi. ENOVA GF3 implantasyonundan sonraki 12 aylik degerlendirmede hedef ref-
raksiyon sapma degerleri 0,06 + 0,71 ve ortalama diizeltiimis gérme keskinligi 0,98 + 20 idi.

Sonug: ENOVA GF3 GiL, intraoperatif komplikasyonlar ve postoperatif fibrin reaksiyonu, hedef refraksiyon-
dan sapma, AKK ve glistening agisindan givenilir bir lenstir. ENOVA GF3’lin kisa ve uzun dénem sonuglari
incelendiginde, klinik pratikte tercih edilebilecegini distinmekteyiz.
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INTRODUCTION

Phacoemulsification cataract surgery is the most widely
used treatment modality in the cataract surgery.
While phacoemulsification allows the emulsification
of the patient’s lens through small incisions with
ultrasonic power, it also allows the implantation
of foldable intraocular lenses (IOLs) via this small
incision. Currently, with advanced lens technologies,
phacoemulsification surgeries can also be applied as
refractive surgery (1).

A wide variety of materials are used in the production
of intraocular lenses. Some of these materials are
polymethylmethacrylate (PMMA), silicone, hydrophilic
and hydrophobic acrylics. PMMA, the first artificial IOL
material, is resistant to environmental changes and the
aging process. Silicone 10Ls, with their elastic structure,
allow for smaller incisions, and their hydrophobic
nature enhances capsular biocompatibility, reducing
the risk of posterior capsular opacification (PCO).
However, because silicone reacts with oils, certain
complications may occur after vitreoretinal surgery (2).
Acrylic I0OLs, which have a high refractive index, are the
thinnest 10L material, offering high biocompatibility,
reduced capsular fibrosis, and good centralization.
They can be either hydrophilic or hydrophobic.
Hydrophilic 10Ls do not damage the endothelium
and are easy to fold and unfold due to their water
content (3). On the contrary, because hydrophobic
I0Ls have less water content and are more rigid, they
are resistant to folding and allow slower and more
controlled openings. As the hydrophilic surface allows
the proliferation and migration of lens epithelial cells,
posterior capsule opacification rates are high. To
prevent PCO, hydrophobic IOLs were produced but they
are vulnerable to surface microtrauma. The biggest
disadvantages of hydrophobic I0Ls are dysphotopsia
and glistening formations (2-5).

Glistening are small water-filled vacuoles forming in
the 0L material. It is believed that they are formed
as a result of water getting into the microchannels in
the IOL material and forming small inclusions. Their
dimensions may vary between 1-30 um. They are visible
as bright spots on slit biomicroscope examination (6-8).
I0Ls composed of different materials have different
water contents. Hydrophobic acrylic, silicone, and
PMMA [OLs have lower water content, whereas
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hydrophilic acrylic IOLs have higher water content
(6,7). Even though glistening is most frequently
detected in hydrophobic acrylic IOL materials, PMMA,
silicone, and hydrophilic acrylic materials may also
produce glistening (8-10). The exact mechanism of
glistening development has not been fully elucidated.
Two different theories have been proposed (11). The
first theory is based on the changing water absorption
rates of the polymers in the I0L material resulting
from temperature changes. According to this theory,
glistening is caused by the water absorption of the
IOL material due to environmental temperature
changes. The second theory suggests that the
changes in the osmolarity of the environment inside
the eye cause water flow into the I0OL material under
isothermal conditions (6,12). AcrySof IOL is one of
the most commonly used IOLs with a hydrophobic
acrylic structure. It has been reported to produce
approximately 55% glistening despite such frequent
use (12). These glistening have been reported to have
little effect on image quality but can create difficulties,
especially in driving (13).

This study evaluates the results obtained with
ENOVA GF3, a 100% glistening-free new-generation
hydrophobic monofocal IOL.

MATERIALS AND METHODS

In this retrospective study, we examined the outcomes
of patients who underwent phacoemulsification and
implantation an ENOVA GF3 (VSY Biotechnology GmbH,
Germany) hydrophobic acrylic intraocular lens (I0OL) at
the ophthalmology clinic of Yozgat Bozok University
Research Hospital.

The study was conducted in accordance with the
Declaration of Helsinki ethical principles and was
conducted with the approval of the local ethics
committee. Ethical approval was taken from Yozgat
Bozok University Clinical Research Ethics Committee
with number 2017-KAEK-189 2023.04.28 3. Patients
were informed about the study and signed a consent
form.

Exclusion criteria included patients with prior eye
surgeries in the eye undergoing phacoemulsification,
those with ocular conditions other than cataracts,
and those with systemic diseases that could affect
vision. Preoperative evaluations included assessments
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of uncorrected and corrected visual acuity, detailed
fundus examinations, and biometry with an optical
device (Lenstar LS 900, Haag-Streit AG, Koniz,
Switzerland). IOL power was calculated using the SRK/T
and Barrett’s universal formulas.

All surgeries were done by the same surgeon. In all
patients, the pupils were dilated with 1% cyclopentolate
hydrochloride (Cycloplegin 1%), phenylephrine HCI
(Mydfrin 2.5%) and tropicamide (Tropamide 1%).
Anesthesia of the cornea and conjunctiva was achieved
with a drop of proparacaine (Alcaine 0.5%).

The surgeries were carried out with the standard
phacoemulsification method. The clear corneal
incision was performed with 2.2 mm at 90 degrees.
Afterwards, side accesses were made. After the anterior
chamber was created first with dispersive viscoelastic
(Protectalon 3.0%) and then with cohesive viscoelastic
(Protectalon 1.4%), capsulorhexis was applied.
Following hydrodissection, phacoemulsification of
the nucleus was performed with the “stop and chop”
method by Centurion (Alcon Laboratories, Fort Worth,
TX, USA) and cortex was cleaned using bimanual
irrigation aspiration. After cohesive viscoelastic
(Protectalon 1.4%) was injected into the capsular
sac, the IOL was implanted through the available
incision with an injector system. Again, the viscoelastic
materials were cleaned by irrigation aspiration. The
wound sites were inflated with stromal hydration.
Surgery was finalized with intracameral cefuroxime in
the anterior chamber.

Technically, ENOVA GF3 is a one-piece hydrophobic
acrylic foldable lens with C haptic, haptic angle 0
degrees, optical diameter 6.00 mm, total diameter
13 mm and A constant 118.0. ENOVA GF3 is the first
intraocular lens with hydrophobic acrylic structure
that does not require prior hydration and is the first
non-glistening lens to be stored dry. With a Tg of -2.0
degrees, ENOVA GF3 offers controlled and soft opening
at room temperature. It requires no prior heating or
other special conditions.

Intraoperative complications that occurred during
cataract surgery such as disruption of continuity of
the capsulorhexis, posterior capsule rupture, zonular
dialysis, corneal scleral suturing were recorded and
removed from the study.

Postoperative follow-up assessments were conducted
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ondays1land7,andat1, 3, 6, and 12 months. During
these visits, uncorrected and corrected distance visual
acuity were measured according to Snellen's chart, and
near visual acuity was evaluated. Anterior segment
photographs were taken (TOPCON IMAGEnet i-base),
and the presence of glistening and PCO were recorded.
Glistening was assessed by slit-lamp biomicroscopy;
light scattering and/or microvacuole presence
indicated glistening formation. Anterior segment
photographs were taken for further analyze (14).
Patients’ target refractions were determined according
to SRK-T and Barrett Universal Il formula and deviations
from the target refraction were identified by looking
at autorefractometer values in postoperative follow-
up. The contrast sensitivity tests were performed at 4
different frequencies with and without glare (VECTOR
VISION CSV-1000HGT, Ohio, USA).

All patients’ vision defects and quality of lifes
were measured with the The National Institute of
Ophthalmology Visual Function Questionnaire (NEI
VFQ 25) questionnaire after 6th months of cataract
surgery (15). NEI VFQ 25 measures self-reported vision
quality and symptoms and consists of 12 subscales
score between 0-100. Higher scores are related to
better visual functions (16).

Statistical Analysis

SPSS package program for Windows (IBM Corp.
Released 2020. 1BM SPSS Statistics for Windows, Version
27.0. Armonk, NY: IBM Corp) was used to analyze the
data. Descriptive statistics were presented as mean
+ standard deviations for numeric and frequencies
and percentages for categorical variables. Normality
was tested with Kolmogrov Smirnov and p<0.05 was
selected for statistical significance level. The chi-square
test was used to compare categorical variables, and
one-way variance and repeated measures ANOVA
tests were used in three-group comparisons and in the
analysis of repeated measurements.

RESULTS

A total of 320 eyes of 292 patients were included in
the study. The characteristics of the patients are shown
in Table-1. Characteristics of the surgery are shown in
Table-2. In 320 eyes, the mean incision size was 2.20
mm in 282 eyes (88%) and 2.80 mm in 38 eyes (12%).

141



BAYHAN et al.
Implantation glistening intraocular lens

Regarding intraoperative complications, intraoperative
floppy iris (IFIS) occurred in 3 (0.01%) and posterior
capsule rupture (PCR) in 1 (0.003%) of 320 eyes. At
the 12-month follow-up, there was no evidence of
glistening formation, asymptomatic posterior capsular
opacification (not requiring Nd:YAG laser treatment), or
other complications. Glistening assessment conducted
with anterior segment photography was shown in
Figure 1. Results of the NEI VFQ-25 questionnaire
applied to the patients are shown in Table 3.

No complications occurred intraoperatively during lens
opening or implantation. There were no postoperative
complications such as intraocular pressure elevation
or fibrin reaction in the anterior chamber in the early
postoperative period. Additionally, no capsular fibrosis
was observed at any follow-up visit.

Table 4 showed the visual acuities, spherical equivalent
values, deviation from target refraction, glistening, and

Table 1. Characteristics of the Individuals
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PCOformationand contrastsensitivity of theindividuals.
There was a statistically significant difference between
the corrected and uncorrected visual acuities recorded
preoperatively and postoperatively at 6 and 12 months
(p<0.01).

DISCUSSION

The purpose of this retrospective study is to analyze
the relationship between ENOVA GF3 hydrophobic
monofocal intraocular lens (IOL) and glistening, and
PCO formation following phacoemulsification surgery
and to analyze the reliability of ENOVA GF3 IOL. In the
literature, although there are studies that examine
the relationship between various hydrophobic 10Ls
and glistening, there is no study that examines the
relationship between ENOVA GF3 intraocular lens and
glistening and PCO (9).

Changes in temperature, disturbances in osmotic and

PARAMETER VALUE
Patient/Eye (n) 292/320
Age (years) (X £SD) 66.86 +9.33

Gender

Female n (%)

141 (44%)

Male n (%) 179 (56%)
Eye, n (%)

Right 165 (51.5%)

Left 155 (48.5%)
Mean CDVA (X £ SD)

Decimal 0.19+0.15
Mean UDVA (X + SD)

Decimal 0.26+0.16
Mean LT (um) (X £ SD) 4.33+0.39
Mean AL (um) (X + SD) 23.43+0.81
Intraocular lens power, D 21.63+1.87
Corneal Astigmatism, D 0.82+0.60

SD: standard deviation, CDVA: Corrected distance visual acuity, UDVA: Uncorrected distance visual acuity, LT: Lens thickness, AL: Axial length.

Table 2. Surgery Parameters

PARAMETER X+SD
Effective PHACO Time (sec) 4.29+2.98
Total Surgery Time (min) 11.43 £3.55
Volume of Liquid Used (mL) 75.91+26.52
Final Incision Size (mm) 2.2740.19

SD: standard deviation, sec: second, min: minute, mL: mililiter, mm: milimeter.
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Figure 1. Anterior Chamber Phoograph of ENOVA Intraocular Lens

Anterior chamber photograph of ENOVA IOL at post-operative 6th months

Table 3. Visual Function Questionnaire (VFQ-25) survey results

water balance changes in environmental factors some
main causes of glistening formations (17-19). And also,
production of 10Ls by casting molding, control of the
polymerization process may contribute to glistening
formation (11).

The polymers used in the production of intraocular
lenses (IOLs) contain various components, including
different monomers, chromophores, and cross-linking
agents. Within the polymer network, microvacuoles
may be present depending on the structure of the
materials. Under experimental conditions, in the

Subscale Average + SD Range
NEI-VFQ-25
GH: General health 55.84+11.30 18-83
GV: General eyesight 65.15+14.81 5-85
EP: Eye pain 60.40+£20.65 25-100
NA: Near activities 78.41+21.20 4-100
DA: Distance activities 82.35+25.31 8-100
Eyesight-related
ESF: Social function 87.12+19.54 17-100
EMH: Mental health 65.35+23.54 0-100
ERR: Role restrictions 70.12+22.85 0-100
ED: Dependency 78.06%26.49 6-100
D: Driving 89.55+17.23 42-100
RV: Color vision 94.14+15.21 0-100
PV: Peripheral vision 82.32+22.1 25-100
TS: Total score 77.53£17.42 13.42-97.73
SD: standard deviation, NEI-VFQ: National Eye Institute-Visual Function Questionnaire

same |OL, glistening reappears in identical positions
when microvacuoles proliferate in the voids within
the polymer, representing their original locations.
Thus, material design plays a key role in determining
glistening formation with phenyl groups are
predominantly favored in I0L formulations due to
their high refractive index. However, these groups are
generally bulky, providing suitable cavities within the
microvacuoles for water accumulation and subsequent
glistening formation. For instance, the high glistening
in AcrySof 10Ls can be attributed to the significant
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Table 4. Postoperative values of visual acuity, refraction and contrast parameters

Parameters 1st Week 1st Month 3rd Month 6th Month 12th Month
X +SD X+SD X+SD X +SD X+SD

UDVA

Decimal 0.44+0.29 0.73+0.42 0.87+0.29 0.89+0.34 0.92+0.54

CDVA

Decimal 0.73£0.30 0.89+0.21 0.89+0.27 0.91+0.31 0.98+0.20

UNVA

Decimal 3.02+2.14 3.13%2.1 3.19+1.88 3.22%1.73 2.98+1.09

DCNVA 4.70+1.77 4.92+1.51 4.98+1.66 5.02+1.44 5.05+1.88

Decimal

CNVA 1.0940.35 1.07+0.42 1.06x0.21 1.08+0.16 1.09+0.44

Decimal

Required near add power* (D) 2.33+0.82 2.40+0.77 2.41+0.88 2.42+0.72 2.45+0.92

SE Refraction (D) -0.28+0.70 -0.22+0.80 -0.17+0.73 -0.18+0.66 -0.15£0.55

Deviation from Target Refraction | 0.14+0.64 0.5+0.6 0.06+0.59 0.0710.62 0,06+ 0,71

Contrast Sensitivity (Log Units)

With Glare

3 cpd 1.54+0.18 1.5540.17 1.52+0.22

6 cpd 1.940.21 1.97+0.23 1.95+0.44

12 cpd 1.760.27 1.75%0.22 1.74+0.33

18 cpd 1.21+0.29 1.23+0.27 1.21+0.45

Without Glare

3 cpd 1.61+0.18 1.62+0.19 1.62+0.26

6 cpd 1.860.16 1.88+0.21 1.87+0.33

12 cpd 1.54+0.28 1.55+0.19 1.55+0.48

18 cpd 1.12+0.23 1.1040.29 1.11+0.30
SD: standard deviation, UDVA: Uncorrected distance visual acuity, CDVA: Corrected distance visual acuity, UNVA: Uncorrected near visua

acuity, DCNVA: Distance-corrected near visual acuity, CNVA: Corrected near visual acuity.

amount of phenyl groups present in PEA and PEMA.
In contrast, the Enova GF3 formulation has reduced
phenyl group content, replacing it with a hydrophilic
monomer, HEA, and optimizing cross-linker
concentration. If the polymer is placed in warm water
and then the temperature is reduced, the water within
the polymer becomes supersaturated. Excess water
accumulates in the voids within the polymer network,
leading to glistening formation. However, if the
polymer is placed in water below its glass transition
temperature (Tg), no glistening is observed. Thus, it is
likely that in-vivo glistening may occur when the lens
experiences minor temperature fluctuations in the
aqueous environment. With a Tg of -2°C, ENOVA GF3 is
considered a soft copolymer

It has been shown that disruption of the blood-

aqueous barrier and intraocular inflammatory factors
are some reasons of glistening formation (21). It was
demonstrated in the literature that diabetic patients
have more glistening formation than non-diabetic ones
(11). It was reported that the common occurrence of
disruption of the blood-aqueous barrier in patients with
diabetes mellitus might lead to an increased incidence
of glistening formation (21). Furthermore, there is an
association between glaucoma and glistening, and this
association is likely to be due to the impairment of the
blood-aqueous barrier by topical antiglaucomatous
drops (12). Additionally, both uveitis and inflammation
in post-operative period cause glistening by disrupting
the blood-aqueous barrier (18, 22). In the literature,
a positive correlation between high IOL power and
glistening formation has been suggested. This may be
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because the optical component of the high diopter IOL
is thicker and its content is denser (23).

There are some studies evaluated the association
between glistening and visual performance. Despite
the various results presented in these studies, it was
found that glistening had no significantimpact on visual
performance in the majority of these studies (12, 23-
26). Additionally, reduced contrast sensitivity and color
sensitivity are the most common findings in patients
with impaired visual performance. The number, size,
and distribution of glistenings are important factors
influencing vision. Studies have indicated a higher
quantity of glistenings in eyes with reduced visual
performance; however, it should be noted that there is
no objective classification for glistening staging (27-29).
The literature includes studies examining glistening
formation in IOLs. In a study by Colin et al., which
analyzed glistening formation following hydrophobic
Acrysof implantation in 111 eyes, glistenings were
observed in 86.5% of the individuals (30). In another
study by Auffarth et al., which evaluated glistening
formation in Alcon and HOYA IOLs, a follow-up period
of 2 years showed an 88% incidence of glistening in
Alcon I0OLs and a 25% incidence in HOYA IOLs (31).
In our study, however, no glistening formation was
observed during the 6-month follow-up period after
ENOVA GF3 I0L implantation.

Satisfaction rates following cataract surgery are closely
related to the outcomes associated with the implanted
intraocular lens (IOL) (32). One of the primary cause
of dissatisfaction post-surgery is deviation from the
expected refractive outcome. In IOL implantation, the
goal is to minimize refractive deviation by utilizing
optical biometry devices and formulas suited to the
patient. In our study, the deviation from the target
refraction reached its lowest values at 3 and 6 months
postoperatively, recorded as 0.06 D and 0.07 D,
respectively, with a deviation of 0.14 D observed on
the first postoperative day. In a study by Simon et al.,
which analyzed 1,275 phacoemulsification surgeries, it
was similarly reported that deviation from the target
refraction was influenced by the type of lens used,
with an average deviation of 0.1 D (33).

For individuals implanted with the ENOVA I0L,
contrast sensitivity under photopic conditions ranged
from 1.21 to 1.97, while contrast sensitivity under
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mesopic conditions varied between 1.10 and 1.88.
These findings closely align with those reported by
Pomerance et al. for average contrast values among
individuals aged 50-75 (34). Given the similarities
between our results and findings in the literature, the
ENOVA GF3 IOL can be considered a reliable choice
in terms of refractive target deviation and contrast
sensitivity, making it a recommendable option for
clinical practice. The most important condition that
reduces visual acuity after uncomplicated cataract
surgery is PCO. Another cause of decreased visual
acuity and quality is I0OL opacification, which is more
common in hydrophilic lenses. Especially, it is seen
after pars plana vitrectomy and after gas injection (35).
PCO is caused by the proliferation of epithelial cells
in the capsule that grow into the space between the
IOL and the posterior capsule (36). The material and
design of the lens should be intended to prevent the
formation of PCO. Hydrophobic lenses have a lower
rate of PCO formation than hydrophilic lenses (37).
According to our study, only 0.003% of individuals
who were implanted with hydrophobic IOLs developed
PCO. In a 2017 meta-analysis conducted by Zhao et al.
in which the risks of PCO formation were evaluated
between hydrophilic and hydrophobic lenses, it was
stated that hydrophobic lenses had a lower Nd:YAG
laser capsulotomy rate and subjective PCO rates were
also lower (36). In the study conducted by Aufarth et
al. in which two different hydrophobic acrylic lenses
were compared with respect to PCO and glistening,
it was observed that 31% PCO developed in Alcon IOL
and 25% PCO developed in HOYA IOL in the 3-year
follow-up of the lenses (31). When these results are
taken into consideration, it can be concluded that
although our duration of follow-up was short, the
development of PCO was much lower and ENOVA GF3
IOL may be as safe as the current lenses in terms of
PCO development.

NEI-VFQ-25 is a scale consisting of 25 questions that
evaluates the difficulties in daily life due to visual
symptoms and quality of life. In a study, Lin et al
compared aspherical and spherical Alcon I0Ls’ clinical
outcomes after 3 months of implantation. Our NEI VFQ
25 results after cataract surgery showed similarity to
Alcon aspherical (AcrySof IQ SN60OWF) and better than
spherical 10L (AcrySof SA60AT). Alcon aspherical 10L’s
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ocular pain and peripheral vision scores were higher
and social function scores were lower than ENOVA. But
we couldn’t compare the baseline characteristics of
patients because we couldn’t assess NEI VFQ 25 before
phacoemulsification surgery (16).

Our study has various strengths and limitations.
Strengths of our study include the high number
of patients and eyes and being the first study to
evaluate the results of ENOVA GF3 IOL implantation.
Nevertheless, the limitations of our study are the
short follow-up period due to the occurrence of PCO
and glistening formation in some cases more than 6
months and the fact that the visual function, which
we assessed with a questionnaire, was not evaluated
in the preoperative period. We recommend using
longer follow-up durations in further studies to analyze
glistening and posterior capsule opacification (PCO)
formation.

Taking all this information into consideration, the
ENOVA GF3 IOL demonstrates a similar efficacy
as other commercially available 10Ls with proven
efficacy regarding the development of common
phacoemulsification surgery complications such as
glare and PCO, postoperative visual function, and
deviation from target refraction. PCO development is
less common in hydrophobic 10Ls, whereas glistening
development is more common in hydrophilic 10Ls.
Although ENOVA GF3 IOL has the advantages of
hydrophobic lenses, it has been emphasized that the
development of glistening is minimized and the results
of our study confirm this. Thanks to its low deviation
from the target refraction, low risk of postoperative
complications and minimal glistening, ENOVA GF3 I10L
is safe and can be used in surgical practice.

CONCLUSION

ENOVA GF3 IOL was tested in terms of visual acuity,
refraction, glistening and postoperative complications
in this study and showed low deviation from the target
refraction, minimal postoperative complications and
glistening. According to our results, ENOVA GF3 IOL
hydrophobic IOL demonstrates a similar or higher level
of efficacy than other commercially available IOLs.
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ORIJINAL CALISMA

MEME KANSERi CERRAHiISINDE EREKTOR SPINA
PLAN BLOGUNUN AKUT VE KRONiK AGRIYA ETKiSi:
RETROSPEKTIF CALISMA

The Effect of Erector Spina Plan Block on Acute and Chronic Pain
in Breast Cancer Surgery: A Retrospective Study

Ersin SONMEZ?, Isin GUNES?, Mustafa GOK?, Aliye ESMAOGLU?

OZET

Amag: Bu ¢alismada meme kanseri cerrahisinde erektor spina plan blogunun post-operatif analjezik tike-
timi, agri skorlari, hasta memnuniyeti ve cerrahi sonrasi persistan agri Gizerine olan etkisini arastirmaktir.
Gereg ve Yontemler: Etik kurul onayi alindiktan sonra Eyliil 2018-Aralik 2019 tarihleri arasinda elektif meme
kanseri gegiren hastalar retrospektif olarak incelendi. Dislanma kriterleri uygulandiktan sonra kalan 40 hasta
calismaya alindi. Hastalar Erektor Spina Plan Blogu (ESPB) grubu (n=20) ve kontrol grubu (n=20) olarak ikiye
ayrildi. Hastalarin postoperatif morfin tiiketim miktari kaydedildi. Viztiel Analog Skala (VAS) kullanilarak de-
gerlendirilen agri skorlari degerlendirildi. Taburculuk sonrasi 3. ve 6. aydaki kronik néropatik agri insidansi
kaydedildi.

Bulgular: Postoperatif ilk 24 saatteki morfin tiketimi tiim 6lgim zamanlarinda ESPB grubunda kontrol gru-
bundan daha dusuktl (p<0,05). VASstatik skorlari 24. saat harig¢ tim 6lgiim zamanlarinda ESPB grubun-
da kontrol grubundan daha diistkti (p<0,05). VASdinamik skorlari 12. ve 18. Saat harig gruplar arasinda
benzerdi (p>0,05). Ek analjezik tiketimi EPSB grubunda kontrol grubundan daha diistiktt (p<0,05). Hasta
memnuniyeti ESPB grubunda istatistiksel olarak daha yuksekti (p<0,05). Bulanti-kusma insidansi arasinda
gruplar arasinda farkhilik yoktu (p>0,05). Meme kanseri sonrasi persistan agri (MKCPA), 3. ve 6. ayda sirasiyla
%23 ve %8 bulundu ve iki grup arasinda anlami bir fark yoktu (p>0,05). Agrisi olan tim hastalarda néropatik
komponent 6n planda distnilmedi (LANSS<12).

Sonug: ESPB ile daha disuk sistemik opioid tiiketimi ve VAS skorlarinin gézlemlenmesi, postoperatif mul-
timodal analjezinin bir pargasi olarak ESBP’nin etkin bir sekilde kullanilabilecegini géstermektedir. MKCPA
insidansinin benzer olmasi, uzun vadeli dénemde ESBP’nin etkisiz olabilecegini disindirmektedir.

Anahtar Kelimeler: Akut Postoperatif Agri; Sinir Blogu; Meme Cerrahisi; Opioid Analjezikler;
Kronik Postoperatif Agri

ABSTRACT

Objective: In this study, it was aimed to evaluate effects of erector spinae plane block on postoperative
analgesic consumption, pain scores, patient satisfaction and chronic pain after breast cancer surgery.
Material and Methods: After ethic approval, we retrospectively reviewed patients who underwent elective
breast cancer surgery between September 2018-December 2019. 40 patients were included to the study af-
ter exclusion criterias. Patients were divided into Erector Spina Bifida Block (ESPB) group (n=20) and control
group (n=20). We recorded postoperative morphine consumption . The pain assessed by Visual Analog Scale
(VAS) score. Chronic and neuropathic pain incidence were assessed at 3 and 6 months.

Results: The morphine consumption within postoperative 24 hours was significantly higher in ESPB group
than controls (p<0.05). VASstatic scores were lower in ESPB group than control except 24. hour (p<0.05).
VASdynamic scores were comparable between groups except 12. and 18. hours (p>0.05). The additional
analgesic consumption was significantly lower in ESPB group than controls (p<0.05). The patient satisfaction
was higher in ESPB group when compared to controls (p<0.05). There was no significant difference inciden-
ce of nausea-vomiting (p>0.05). The persistent pain after breast cancer surgery (PPBCS) was found to be
23% and 8% on months 3 and 6, respectively, indicating no significant difference between groups (p>0.05).
Neuropathic component was not considered in patients with pain (LANSS<12).

Conclusion: Lower systemic opioid consumption and VAS scores with ESPB suggests that ESBP can be effec-
tively used as part of postoperative multimodal analgesia However, similar incidence of PPBCS suggests that
ESPB may be ineffective in long term.

Keywords: Acute Postoperative Pain; Nerve Block; Breast Surgery; Opioid Analgesics;
Chronic Postoperative Pain
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GIRIS

Kadinlarda en sik gorllen kanser tipi olan meme
kanserinin temel tedavisi cerrahidir (1). Memenin
yogun ve karmasik innervasyonu nedeniyle orta veya
yuksek siddette postoperatif agri meydana gelmektedir
(2,3). Agrinin yetersiz yonetimi, hasta memnuniyetinin
azalmasina ve kronik agriya yol agabilir (4). Bu nedenle
postoperatif agrinin tedavisi ciddiyetle ele alinmalidir.
Meme kanseri cerrahisinde multimodal analjezinin
bir parcasi olarak rejyonel tekniklerin kullaniimasi,
etkin analjezi saglamanin yani sira opioid tiketimini
ve dolayisiyla opioid yan etkilerini azaltmaya yardimci
olabilir (5,6). Torakal paravertebral blok (TPVB) analjezik
etkinligiiyi bilinen en etkili tekniklerden birisidir. Ancak,
derin bir blok olmasi ve uygulanmasinin deneyim
gerektirmesi, ayrica plevra, noraksiyel ve vaskiler
yapilara yakinhg nedeniyle pnémotoraks, kanama
ve total spinal anestezi gibi ciddi komplikasyonlara
yol acabilmesi, kullanimini kisitlayan en 6nemli
faktorlerdendir (7,8). Ultrasonun rejyonel anestezi
pratiginde kendine yer bulmasiyla kolay uygulanabilir,
komplikasyonlar agisindan daha givenli olan yeni
teknikler literatlire girmistir (9). Erektor spina plan
blogu (ESPB), ilk kez torasik néropatik ve postoperatif
agnida tanimlanmistir. Torakal 4. vertebra (T4) ile
erektdr spina kaslari arasina verilen lokal anestezigin
kraniokaudal yonde yayildigi ve paravertebral alana
gectigi gosterilmistir (10). Bu nedenle TVPB’ye goére
uygulanmasi daha kolay ve glvenli bir alternatif
olmustur.

Bu galismanin amaci ESPB’ nin meme kanseri cerrahisi
sonrasl postoperatif opioid tiiketim miktari ile akut ve
kronik agri izerine olan etkisinin arastirilmasidir.

GEREC VE YONTEMLER

Bu calismada, Erciyes Universitesi Klinik Arastirmalar
Etik Kurulu onayr (26.02.2020 tarih-2020/134 sayih
karar) alindiktan sonra, Eylil 2018 ile Aralik 2019
tarihleri arasinda meme kanseri cerrahisi geciren
hastanin dosyalari retrospektif olarak incelendi.
Hastalardan rutin preoperatif degerlendirmenin bir
pargasi olarak genel anestezi ve rejyonel tekniklere dair
onam alinmistir. ESPB disinda baska bir rejyonel teknik
kullanilan, hasta kontrolll analjezi (HKA) uygulanmayan
ve kayitlarinda eksiklik olan hastalar degerlendirmeye
alinmamuistir.
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Hastalarda akut agri Vizuel Analog Skala (VAS) ile
degerlendirilmistir. istirahat halindeki (VASstatik) ve
cerrahi tarafta kol abduksiyonuyla (VASdinamik) agri
skorlari dosyalardan elde edilmistir.

Grup Kontrol: Vaka sonunda tim hastalara 0,05 mg/kg
morfin, 1 gr parasetamol intravenoz (iv) uygulanmistir.
Serviste hastalar 1 mg morfin bolus ve 10 dk kilit siiresi
HKA ile takip edilmistir. VASstatik>3 iken veya hastanin
talebi oldugunda hastaya 50 mg deksketoprofen iv
uygulanmistr.

Grup ESPB: indiiksiyon 6ncesi tim hastalarda ESPB,
T4 vertebra seviyesinden 25 ml %0,25 bupivakain
ile gerceklestirilmistir. Vaka sonunda tim hastalara
0,05 mg/kg morfin, 1 gr parasetamol intravenoz
uygulanmistir. Serviste hastalar 1 mg morfin bolus ve
10 dk kilit stresi HKA ile takip edilmistir. VASstatik>3
iken veya hastanin talebi oldugunda hastaya 50 mg
deksketoprofen iv uygulanmistir.

Hastalarin dosyasindan 3. ve 6. aya ait agr verileri
degerlendirildi. Herhangi bir agrisi olan hastalar
kaydedildi. VAS>3 olan hastalarda meme kanseri
cerrahisi sonrasi persistan agrinin (MKCPA) oldugu
kabul edildi. hastalarin agr vasfini degerlendirmek
icin Leeds Assessment of Neuropathic Symptoms and
Signs (LANSS) skorlamasi kullanildi. LANSS>12 olan
hastalarda noéropatik agri dustnaldi.

Veriler IBM SPSS v25 (IBM Corp., Armonk, New York,
ABD) istatistik paket programinda degerlendirildi.
Tanimlayici istatistikler birim sayisi (n), yluzde (%),
ortalamatstandart sapma (x+-ss), ortanca (M),
25.ylizdelik (Q1), 75.yuzdelik (Q3) degerleri olarak
verildi. Sayisal degiskenlere ait verilerin normal
dagihmi Shapiro-Wilk normallik testi ve Q-Q grafikleri
ile degerlendirildi. Varyanslarin homojenligi Levene
testi ile degerlendirildi. Normal dagilima uyan sayisal
degiskenler icin parametrik testlerden bagimsiz
degiskenlerde t testi, normal dagilima uymayan sayisal
degiskenlerde ise non-parametrik testlerden Mann
Whitney U testi kullanildi. Kategorik degiskenler Ki-kare
veya Fisher exact yontemi ile karsilastirildi. Gruplarin
hemodinamik verileri ve morfin tiiketiminin zamana
gore karsilastiriilmasinda genel dogrusal modellerden
tekrarli 6l¢ciimlerde iki yonll varyans analizi kullanildi.
iki yoénli varyans analizi sonucu fark bulunmasi
durumunda ana etki karsilastrmalari  Bonferroni
dizeltmeli ¢oklu karsilastirma testi ile degerlendirildi.
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P<0,05 degeri istatistiksel olarak 6nemli kabul edildi.

BULGULAR

Calisma gruplarinin yas, viicut kitle indeksi (VKi),
American Society of Anesthesiologists (ASA) sinifi,
cerrahitipi,ameliyatve derlenme linitesinde kaligstiresi,
intraoperatif fentanil tiuketimi arasinda istatistiksel
olarak bir fark yoktur. Ek analjezik kullanimi ESPB
grubunda istatistiksel olarak daha dusuktir (Tablo 1).
ESPB yapilan hastalarda postoperatif morfin tiketim
miktarlari kontrol grubuna gore istatistiksel olarak
anlamh dustk bulunmustur (Tablo 2).

VASStatik degerleri 24. saat hari¢ diger oOlgim
zamanlarinda ESPB grubunda kontrol grubuna

Bozok Tip Derg 2025;15(2):148-154
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gore istatistiksel olarak daha duaslktir (Sekil 1A).
Postoperatif 12. ve 18. saat VASdinamik degerleri
istatistiksel olarak ESBP grubunda kontrol grubuna
gore daha dusiktir. VASdinamik degerleri arasinda
diger Olcim zamanlarinda istatistiksel olarak bir fark
yoktur (Sekil 1B).

3. ve 6. ay sonunda herhangi bir agri tarifleyen ve
meme kanseri cerrahisi sonrasi persistan agrisi
(VAS>3) olan hasta sayisi iki grup arasinda istatistiksel
olarak benzerdi (Tablo 3). Her iki grupta da agrisi olan
hastalarin tamaminin LANSS skoru 12 ve altinda olup
noropatik agri gozlenmemistir.

Hasta memnuniyeti gruplara gore istatistiksel olarak
farkhihk gostermektedir. Koti, orta ve iyi memnuniyet

Tablo 1. Hastalarin Perioperatif Tanimlayici Ozelliklerinin Karsilastiriimasi

Gruplar Test istatistikleri

ESPB Kontrol
Degiskenler n=20 n=20 Test Deger p degeri
Yas (yil), 47,9+11 50,2+8,6 t=0,730 0,470
VKi (kg/m?), 26,88+2,67 25,57+1,89 t=1,769 0,085
ASA, n(%)
ASA-| 13 (65) 8(40) x*=2,506 0,113
ASA-II 7 (35) 12 (60)
Cerrahi Tipi, n(%)
MKC+SLNBx 5 (25) 4(22,2)
Mastektomi+SLNBx 12 (60) 12 (61,1) x'=0,254 0881
MR Mastektomi+ALND 3(15) 4(16,7)
Stre (dakika), 142,6+13,28 142,1+14,41 t=0,114 0,910
Derlenme Unitesinde Kalis Siiresi (dakika), 38,815,8 40,116,0 t=0,728 0,471
intraoperatif Fentanil Tiiketimi (ug) M (Q,-Q) 50 (6,3-75) 63 (50-100) z=1,113 0,289
Ek Analjezik kullanimi (Deksketoprofen-mg) M (Q,-Q,) | 0 (0-50) 75 (0-100) 2=2,218 0,038

x: Aritmetik ortalama, ss: Standart sapma, t: Bagimsiz iki 6rneklem t testi, x2: Ki-kare testi, M: Medyan; Q1: Birinci ceyreklik deger; Q3: Uciincii
ceyreklik deger, z: Mann-Whitney U testi, VKi: Viicut Kitle indeksi, MKC: Meme koruyucu cerrahi, MR: Modifiye radikal, SLNBx: Sentinel lenf
nodu érneklemesi, kg/m?2: kilogram/metrekare, ASA: Amerikan Anestezi Uzmanlari Dernegi

Tablo 2. Postoperatif Morfin Tiiketiminin Karsilagtirilmasi

Zaman Etkisi: F=9,467; p=0,001, ESPB: Erektor Spina Plan Blogu

Gruplar Test istatistikleri

ESPB Kontrol
Olgtim Zamani | (n=20) (n=20) F p

s 55
2.saat . 4,26 + 3,21 12,43 + 5,22 35,456 <0,001
6.saat_ 7,01 + 3,66 16,56 + 4,78 50,300 <0,001
12.saat, 9,03 t 4,36 19,77 t 4,91 53,442 <0,001
18.saat . 10,18 + 4,87 21,67 + 4,81 56,178 <0,001
24.saat__ . 11,32 + 5,29 23,81 + 4,71 61,944 <0,001

*Tekrarli Olgimlerde ki Yonlu Varyans Analizi, Model Istatistikleri: Grup Etkisi: F=57,732; p<0,001; Zaman Etkisi: F=176,157; p<0,001; GrupX-
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Olglim Zamanlan B Olgum Zamanlan
. . 7p<0.05 . i *n<0.05
Sekil 1. VASstatik(A) ve VASdinamik(B) Degerleri
Tablo 3. Kronik Agriya iliskin Verilerin Karsilastiriimasi
Gruplar Test istatistikleri
Aylar ESPB Kontrol Test Degeri p degeri
Degiskenler n=20 n=20
3. Ay Herhangi bir agrisi olan hasta, n(%)
Var (%33) 5(25) 8 (40) x*=1,026 0,311
Yok (%67) 15 (75) 12 (60)
VAS23 agrisi olan hasta, n(%) X?=3,243 0,231
Var (%8) 0(0) 3(15)
Yok (%92) 20 (100) 17 (85)
6. Ay Herhangi bir agrisi olan hasta, n(%) x?=0,902 0,342
Var (%48) 8 (40) 11 (55)
Yok (%52) 12 (60) 9 (45)
VAS23 agrisi olan hasta, n(%) x*=1,290 0,451
Var (%23) 3(15) 6 (30)
Yok (%57) 17 (85) 14 (70)
X2: Ki-kare testi, ESPB: Erektor Spina Plan Blogu, VAS: Vizuel Analog Skala
dizeyi gruplarda benzer dagilim gostermekte iken ve hasta memnuniyetinde iyilesme, non-opioid

mikemmel memnuniyet diizeyine sahip hastalarin
sayisi ESPB grubunda istatistiksel olarak yuksektir.
Bulanti ve kusma goriilme sikliginda iki grup arasinda
istatistiksel bir fark yoktur (Tablo 4).

TARTISMA

Bu c¢alismada meme kanseri cerrahisi geciren
hastalarda ESPB’nin ilk 24 saatteki morfin tiketimini
azalttig gosterilmistir. Ayni zamanda akut agri skorlari

analjezik tlketiminde azalma gozlemlenmistir. Ancak
kronik agriya iliskin bulgularda bir fark izlenmemistir.

Paravertebral blok, meme cerrahisinde uzun yillar
boyunca anestezi ve analjezi amaciyla kullanilmistir.
Ciddi komplikasyon riski ve uygulamasinin deneyim
gerektirmesi nedeniyle daha glivenli alternatif arayisi
vardir. Ultrasonografi esliginde serratus anterior plan
blogu (SAPB) ve pektoral bloklar kullanilabilmekte
fakat interkostal sinirlerin anterior kutanoz dallarini
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Tablo 4. Gruplar Arasinda Hasta Memnuniyeti, Bulanti ve Kusmanin Karsilastiriimasi

Gruplar Test Istatistikleri
ESPB Kontrol
(n=20) (n=20) X p degeri
n(%) n(%)
Hasta Memnuniyeti
Kotu 0(0,0) 5(25)
Orta 1(5) 3(15) 11,650 0,009
lyi 7 (35) 9 (45)
Miikemmel 12 (60)? 3 (15)°
Bulanti
Var 5(25) 8 (40) 1,026 0,510
Yok 15 (75) 12 (60)
Kusma
Var 3(15) 5 (75) 0,625 0,695
Yok 17 (85) 15 (25)

X2: Ki-kare testi, a ve b Ust simgeleri gruplar arasi farklihgi gostermektedir, ESPB: Erektor Spina Plan Blogu

etkilememektedir (3). Ayni zamanda pektoral bloklarin
uygulama alaninin cerrahi sahaya yakin olmasi doku
odemi ve elektrokoterin etkinliginin azalmasina yol
acabilmektedir (11).

Periparavertebral blok olarak tanimlanan ESPB, spinal
sinirlerin tim dallarini etkileyerek tiim hemitoraksta
analjezi saglayabilmesi ve transvers proges Uzerine
uygulamanin plevra ve vaskiler yapilara uzak olmasiyla
paravertebral bloga glivenli bir alternatif olusturdugu
bildirilmistir. Erektor spina kas plani sadece spinal
sinirlerin dorsal ramusunu icerdiginden dolay! blogun
on ve yan toraks duvarinda nasil analjezi sagladigi
tartisma konusu olusturmustur. Blogun tanimlandigl
ilk olgu serisinde kadavraya uygulanan kontrast madde
ve metilen mavisi igeren sollisyon kostotransvers
foramenin boyanmasina yol agmistir. Boylece dorsal ve
ventral ramusun baslangi¢ noktalarinda bloke edilmesi
etki mekanizmasi olarak 6ne sirilmustir (10). Kadavra
ve canli gonilli enjeksiyonlarini iceren 29 calismanin
incelendigi sistematik derlemede tim enjeksiyonlar
ortalama 9 spinal seviyede erektdr spina kas planinda
dagilmistir. Fakat tim hemitoraksta analjezi saglamak
icin gerekli olan interkostal, epidural veya paravertebral
alana yayilim ise enjeksiyonlarin yaklasik yarisinda

gorilmisttr. Duyusal degerlendirmenin bildirdigi
¢alismalarda da paravertebral alana yayillima benzer
oranlarda duyusal kayip oranlari bildirilmistir (12).
ESPB’nin analjezik etkisi ile etki mekanizmasi arasindaki
bu farkin lokal anestezigin sistemik emilimine bagli
olabilecegi ileri sirGlmustir (13-15).

Erektor spina plan blogunun meme cerrahisinde opioid
tiketimi azaltmada ve agri skorlarini iyilestirmede
sistemik analjeziye Ustlin oldugu bulunmustur. Ayni
zamanda paravertebral blokla esdeger bir analjezi
saglamaktadir (16). Bizim c¢alismamizda da tim
olgciim zamanlarinda morfin tiiketimi kontrol grubuna
kiyasla daha disiik bulunmustur. Istirahat agri
skorlari (VASstatik) kontrol grubuna goére klinik olarak
anlamli azalmasina ragmen, kol abdiksiyonu ile olan
agnidaki azalma (VASdinamik) bazi zaman dilimlerinde
istatiksel anlama ulassa bile tim zamanlarda klinik
anlama ulasamamistir. Bu sonug hareketle meydana
gelen fasyal gerilme nedeniyle olusan agrinin brakial
pleksusa ait sinirlerle taginmasi ve ESPB’nin bu sinirleri
etkilememesi nedeniyle olabilir (17).

Cerrahi ve analjezik tedavideki kaydedilen ilerlemelere
ragmen, hastalarin bir kisminda akut postoperatif agri,
iyilesme siresinin 6tesinde (23 ay) devam ederek
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kronik agriya donusmektedir. Cerrahi insizyonla
baglayan, cerrahinin  blylklGglne bagh olarak
degisen doku ve sinir hasarina bagh olarak ortaya
cikan nosiseptif sinyaller periferik ve santral
sensitizasyona yol agmaktadir. Ayni  zamanda
analjezi amach kullanilan narkotik ajanlarda noronal
dokuda gen ekspresyonunda degisiklige bagl opioid
iliskili hiperaljeziye sebep olmaktadir. Bitlin bunlar
maladaptif bir noroplastisiteyle sonuglanmakta akut
agrinin kronik agriya gegcisini kolaylastirmaktadir (18).
Psikososyal destek, anestezik ve cerrahi tekniklerin
modifiye edilmesi, preemptif analjezi, gabapentinoid,
antidepresan ve lokal anestezik kullanimi, rejyonel
anestezi ve analjezi kronik agri olusumunu belli oranda
azaltabilir. Rejyonel teknikler kronik agriyi, nosiseptif
sinyalleri modiile ederek ve néroplastisiteyi onleyerek
azaltmaktadir (19).

Meme kanseri cerrahisi sonrasi persistan agri
(MKCPA) literatlirdeki farkli tanimlamalar goz onlne
alindiginda hastalarin %10-60"in1 etkilemektedir (20).
Yilda gerceklesen meme kanseri cerrahisi sayisi goz
online alindiginda, kronik agri yasam kalitesini ve
fonksiyonel kapasiteyi etkileyen énemli bir sorundur
(21,22). MKCPA gelisimi icin depresyon, anksiyete, agri
felaketlestirme, siddetli akut postoperatif agri, geng
yas, aksiller lenf nodu diseksiyonu, interkostobrakial
sinir hasari, adjuvan terapiler gibi risk faktorleri
vardir (23-25). Meme kanseri cerrahisinde akut
postoperatif agri lzerinde etkinligi bilinen bloklarin
kronik agriyi dnlemedeki etkinligi de bu nedenle 6nem
kazanmaktadir.

Cassai ve ark., mastektomi veya lumpektomi yapilan
hastalarda Pektoral blok (PECS) Il blogunun akut agrida
etkili oldugu kadar 3. aydaki kronik agri insidansinda
(%14,9’e karsin %31,8) etkili oldugunu buldular (26). 6,
9 ve 12. aylarda ise anlamli bir fark gézlemlemediler.
PECS Il blogunun postoperatif akut agriya etkilerini
plaseboyla kiyaslayan Versyck ve ark., calisma sonrasi
yayinladiklari raporda 2. yilda hastalarin yaklasik %
40'Inda MKCPA tespit ettiler ve iki grup arasinda bu
insidans benzerdi (27,28). SAPB’nin modifiye radikal
mastektomi (MRM) ve aksiller lenf nodu diseksiyonu
(ALNDx) geciren hastalarda akut agrida etkili olmasina
ragmen 1. ve 6. ayda kronik agri ve yasam kalitesi
Uzerinde etkili degildi (29). Lumpektomi ve sentinel
lenf nodu diseksiyonu (SLNBx) geciren hastalarda

Bozok Tip Derg 2025;15(2):148-154
Bozok Med J 2025;15(2):148-154

PECS Il ve ESPB’nin 3. ayda kronik agri insidansini
kontrol grubuna goére anlamli azalttgl tespit edildi
(30). Calismalar arasindaki farkli sonuglar cerrahi
rezeksiyonun genisligine (lumpektomi, mastektomi,
MRM), lenf nodu eksizyonunun kapsamina (SLNBx
veya ALNDXx), cerrahi teknige (interkostobrakial sinirin
korunmasi vb.) bagl olabilir. Ayni zamanda PECS ve
SAPB’nin memenin medialini ilgilendiren cerrahilerde
yetersiz  kalabilmesi veya ESPB’nin paravertebral
alana gegisteki degiskenligi, calismalarda dermatomal
yayiimin degerlendirilmedigi g6z 6nine alindiginda
kronik agriya iliskin sonuclari etkileyebilir.

Bizim calismamizda kronik agri 3. ve 6. ayda
degerlendirildi ve gruplar arasinda kronik agn
insidansinda bir fark yoktu. Noéropatik agri LANSS
ile degerlendirildi ve her iki grupta da noropatik agri
gozlemlenmedi. Calismamizda birden ¢ok cerrahi
tipinin olmasi, 6zellikle MRM ve ALNDx vakalarinda
ESPB’nin brakial pleksus dallari ve aksillayr yetersiz
kapsamasi gibi sebepler kronik agri insidansinin benzer
olmasina yol agmis olabilir (31).

Calismamizin bazi kisitliliklari mevcuttu. Retrospektif
tek merkezli bir ¢alisma olmasi nedeniyle sonuglari
genele uyarlamak zor olabilir. Ayni zamanda hastalarin
preoperatif agri ve duygudurum ve blok sonrasi
dermatomal tutulumun degerlendiriimemesi de bir
kisithhktr.

SONUC

ESPB meme kanseri cerrahisi sonrasi multimodal
analjezi protokollinin bir pargasi olarak postoperatif
opioid tiiketiminive agri skorlarini azaltmaktadir. Kronik
agri lizerine anlamli bir etkisi tespit edilememistir. Daha
genis hasta grubuyla ¢alismalara ihtiyag vardir.
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ORIGINAL ARTICLE

INVESTIGATION OF ANTIBIOTIC RESISTANCE RATES OF
BACTERIA CAUSING URINARY SYSTEM INFECTION

Uriner Sistem Enfeksiyon Etkeni Bakterilerin Antibiyotik Direng
Oranlarinin Arastirilmasi

Fatih Mehmet AKILLI", Beste AKILLI?, Bilgehan ERGAN?

ABSTRACT

Objective: Urinary tract infection (UTI) is a prevalent health concern globally. The objective of this study was
to evaluate the frequencies of pathogens associated with UTI and their antimicrobial susceptibility patterns,
as well as extended-spectrum beta-lactamase (ESBL) rates.

Material and Methods: Urine culture results between January 2023 and December 2023 were examined
retrospectively. Additionally, variables such as age, sex, and medical department were documented. The
study included patients aged 18 years or above with pathogenic bacterial growth in their urine cultures.
The identification of bacteria and their antibiotic susceptibility was conducted using conventional methods
or the VITEK2-Compact system.

Results: Of 3135 urine samples considered to be causative agents were evaluated. 2495 Escherichia coli,
404 Klebsiella spp., 117 Proteus mirabilis, 57 Pseudomonas spp., 19 Acinetobacter spp., and 43 other en-
terobacterales members were detected. ESBL positivity rates were found to be for E. coli 14.9% and for
Klebsiella spp. 23.2%. Resistance rates of hospital-acquired infection agents were found to be significantly
higher than community-acquired. More than 90% susceptibility to carbapenems and aminoglycosides has
been detected.

Conclusion: It is beneficial to be aware of the evolution of antibiotic resistance over time, particularly when
embarking on empirical therapy. The elevated level of quinolone resistance in hospital-acquired infections
can be attributed to its utilisation for a multitude of indications, including pneumonia, gastroenteritis, and
urinary tract infections. Our findings indicate that ciprofloxacin, trimethoprim-sulfamethoxazole, and am-
picillin are unsuitable for the empirical treatment of UTIs, while nitrofurantoin and fosfomycin represent
rational options. We believe that these data will shed light on empirical treatments in our hospital.

Keywords: Antibiotics; Escherichia Coli; Urinary Tract infections; Esbl; Klebsiella Spp.

OZET

Amag: idrar yolu enfeksiyonu (IYE) yaygin kiiresel bir saglik sorunudur. Bu calismada amacimiz, hastane
kokenli ve toplum kokenli Gropatojenlerin sikliklarini ve antimikrobiyal duyarlilik paternlerinin yani sira ge-
nislemis spektrumlu beta-laktamaz (GSBL) oranlarini arastirmaktir.

Gereg ve Yontemler: Ocak 2023 ve Aralik 2023 tarihleri arasindaki hastalara ait idrar kiltir sonuglari retros-
pektif olarak incelenmistir. Yas, cinsiyet ve drnegin génderildigi bolim arastiriimistir. Calismaya, idrar kiltir-
lerinde Ureyen ve etken olarak degerlendirilen 18 yas ve Uzeri hastalara ait kiltir sonuglari dahil edilmistir.
Bakterilerin tanimlanmasi ve antibiyotik duyarhliklari geleneksel yéntemler ve VITEK2-Compact sistemi kul-
lanilarak gergeklestirilmistir.

Bulgular: Etken kabul edilen 3135 Gram negatif Giropatojen irdelenmistir. 2495 Escherichia coli, 404 Kleb-
siella spp., 117 Proteus mirabilis, 57 Pseudomonas spp., 19 Acinetobacter spp. ve 43 diger enterobacterales
Uyeleri tespit edilmistir. GSBL pozitiflik oranlari E. coli igin %14,9 ve Klebsiella spp. igin %23,2 olarak bulun-
mustur. Hastane kokenli enfeksiyon etkenlerinin direng oranlari toplum kdkenlilere gore anlamli derecede
yuksek bulunmustur. Karbapenemlere ve aminoglikozidlere karsi %90'dan fazla duyarllik tespit edilmistir.
Sonug: Hastane kaynakli enfeksiyonlarda yiiksek kinolon direnci seviyesi, pndmoni, gastroenterit ve idrar
yolu enfeksiyonlari dahil olmak tzere ¢ok sayida endikasyonda kullaniimasina baglanabilir. Bulgularimiz,
siprofloksasin, trimetoprim-siilfametoksazol ve ampisilinin iYE'lerin ampirik tedavisi icin uygun olmadigini,
nitrofurantoin ve fosfomisinin ise rasyonel segcenekler oldugunu gostermektedir. Bu verilerin hastanemizde-
ki IYE ampirik tedavilerine isik tutacagina inaniyoruz.

Anahtar Kelimeler: Antibiyotikler; Escherichia Coli; idrar Yolu Enfeksiyonlari; Gsbl; Klebsiella Spp.
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INTRODUCTION

One of the most common bacterial infections is urinary
tract infection (UTI). There are an estimated about
200 million cases documented globally each year
(1). In over 95% of cases of urinary tract infection, a
monobacterial infection is observed, with a higher
prevalence in females except during the first three
months of life (2). The presentation of UTI can range
from a relatively mild form, such as cystitis, to a more
severe and potentially life-threatening condition like
urosepsis (3). Additionally, the spectrum of pathogens
responsible for UTI can vary significantly, particularly
depending on geographical location. It is of paramount
importance to select an appropriate antibiotic that is
efficacious against the causative organism to treat UTI
(4).

Developing bacterial resistance mechanisms also
presents a challenge to the treatment of these
infections. One of the crucial benchmarks in the
stewardship of antimicrobial resistance is the
implementation of a treatment policy in accordance
with the findings of antibiotic susceptibility tests (5).
As a consequence, inadequate treatment is delivered,
the requirement for empirical treatment modifications
arises and hospitalisation periods are extended.
Furthermore, the necessity for empirical treatments
increases costs, while morbidity and mortality rates
also rise (6).

While urinary tract infections (UTIs) are typically
caused by a single bacterium, other common and
isolated bacteria may also be involved. These include E.
coli, Klebsiella spp., Pseudomonas spp., Proteus spp.,
Enterobacter spp., enterococci and staphylococci (7).
The inappropriate and/or improper utilisation
of antibiotics renders the treatment of UTIs an
increasingly challenging endeavour (8). Frequently,
antibiotics are initiated empirically, yet this approach
may not be as effective as previously thought. The
primary challenge in achieving successful empiric
UTI therapy is the emergence of antibiotic-resistant
bacteria. This resistance can be intrinsic, acquired
or clinical. The prevalence of antibiotic-resistant
bacteria is likely to be exacerbated by factors such
as poor patient compliance and the utilisation of an
inappropriate diagnostic approach. In order to select
an appropriate antibiotic regimen, it is essential to
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implement a resistance surveillance programme. The
European urology guideline states that antibiotics with
resistance above certain rates are not suitable for use
in empirical treatment (9,10).

There are limited number of studies on antibiotic
susceptibilities of urinary tract infectious agents in
the region where our hospital is located. The aim of
this study was to determine the distribution of Gram-
negative microorganisms, causative bacteria and
antibiotic resistance rates of community-acquired (CA)
and hospital-acquired (HA) UTIs by retrospectively
analysing urine culture results.

MATERIAL AND METHODS

The study was conducted in the Ankara province,
which is a metropolitan city located in the capital of
Turkey. The hospital is a tertiary-level training and
research facility with a bed capacity of 625. It serves a
population of approximately 1 million, with an annual
average of 250,000 emergency admissions. Urine
specimens sent to the microbiology laboratory of
Sincan Training and Research Hospital between January
2023 and December 2023 from a range of wards, out
patient clinics and intensive care units with evidence of
pathogenic bacteria growth were included in the study.
The culture results were analyse using the laboratory
information system. The inclusion criteria were as
follows: the subject must have been at least 18 years
of age, the urine cultures must have been performed in
the laboratory, and there must have been pathogenic
growth in the culture results. Patients with culture
requests but no growth, and those with growth but
for whom typing could not be performed for example,
due to the presence of fungal or other anaerobic
bacterial growths (anaerobic culture is not conducted)
or polymicrobial growths—were excluded from the
study. In instances of recurrent growths, the result of
the initial sample was taken into consideration. The
antibiotic susceptibility results of the microorganisms
were categorised according to gender, age, outpatient
and inpatient status. The susceptibility rates of
the antibiotics (amikacin, ampicillin, amoxicillin/
clavulanicacid, ceftriaxone, ceftazidime, ciprofloxacin,
fosfomycin, gentamicin, meropenem, ertapenem,
nitrofurantoin, piperacillin/tazobactam, trimethoprim/
sulfamethoxazole) (Bioanalyse, Turkey) were recorded.
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Developing in the community or occur within the first
48 hours of hospitalization are defined as community-
acquired UTIs (11). A quantitative analysis of the
urine samples was conducted on both blood agar and
eosin methylene blue (EMB) agar media, employing
a sterile inoculation loop. The samples were then
incubated in an aerobic environment at 37°C for a
duration of 24 hours. Samples with bacterial growth of
10%fu/ml and above; Identification of lower numbers
of microorganisms thought to be causative and
antibiotic susceptibility tests were performed, taking
into account characteristics such as the number of
breeding colonies, the number of species, the presence
of leukocytes in the urine sample, and the clinical
condition of the patient (12). Isolated bacteria Gram
staining, catalase test, oxidase test, carbohydrate and
citrate use. Bacterial typing and susceptibility testing
were conducted using conventional disc diffusion and
an automated VITEK 2 Compact system (bioMerieux,
Marcy-I'Etoile, France). The results of the antibiotic
susceptibility tests were evaluated in accordance with
the recommendations of the European Committee
on Antimicrobial Susceptibility Testing (EUCAST). The
production of extended-spectrum beta-lactamases
(ESBL) was determined through the utilisation of a
double disk synergy test and the Vitek2 automated
system (13). The study was approved by Ankara
Bilkent City Hospital (Decision no. - TABED 1-24-
574). The study was conducted in accordance with
the 1964 Declaration of Helsinki and its subsequent
amendments or similar ethical standards.

Statistical Analysis
The data were analysed statistically using IBM SPSS
Statistics 25 (IBM Corp. Released 2017. IBM SPSS
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Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.). The data were expressed as numbers and
percentages in accordance with the Fisher exact test.
In the analysis of the results, the Fisher exact test and
the chi-square test were employed, and values with
a p-value of less than 0.05 were considered to be
statistically significant.

RESULTS

In our study, 3,135 urine samples, determined to be the
causative agent and sent to our laboratory from various
outpatient clinics and services, and for which antibiotic
susceptibility tests were performed, were evaluated.
Of the total number of samples studied, 77.9% (2,442)
were from female patients and 22.1% (693) were from
male patients. The median age was found to be 43.1
+ 16.3 (range: 0-95) years. A total of 2,869 (91.5%) of
the urinary tract infections were determined to be CA,
while 266 (8.5%) were determined to be HA. A single
bacterium was isolated in all samples. The distribution
of the factors according to clinics and at the bacterial
level is shown in Table 1. It has been demonstrated that
there is a statistically significant increase in resistance
to all antibiotics except meropenem, ertapenem,
amikacin and gentamicin in HAls compared to CAls.
Antibiotic susceptibility rates of Enterobacterales
species in CA and HAIs are shown in Table 2. ESBL
positivity rates were found to be 14.9% and 23.2% for
E.coli and Klebsiella spp, respectively.

DISCUSSION

UTIs are among the top infections that occur both
in the hospital and in the community (14). The
importance of these infections is increasing due to high
recurrence rates and increasing antibiotic resistance in

Table 1. Distribution of bacteria causing urinary system infections according to clinics and distribution of bacteria

caused by CA-HA

Clinics N Bacteria CA-UTI (N=2869) HA-UTI (N=266)
Urology 1040 E.coli 2381(%82.9) 114
Gynecological Diseases 703 Klebsiella spp. 308(%10.7) 96
Pediatry 490 Proteus spp. 99(%3.4) 18
Internal Medicines 478 Pseudomonas spp. 32(%1.1) 25
Urgent 105 Acinetobacter spp. 13(%0.4) 6

ICU 122 Others enterobacterales 36(%1.2) 7
Others 197

ICU:Intensive care units CA:Community acquired HA:Hospital acquired UTI:Urinary tract infection
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Table 2. Antibiotic susceptibility rates of Enterobacterales species (%)

Antibiotics CA Infection Susceptibility (%)  HA Infection Susceptibility (%) Total Susceptibility (%) p
Ampicillin %34.1 %8.2 %31,5 <0.001
0, 0, 0,
AMC %57.1 %11.2 %52.5 <0.001
Ceftazidime %74.2 %28.5 %69.6 <0.001
Ceftriaxone %73.8 %25.8 %69 <0.001
Nitrofurantoin (for E.coli) %98.4 %73.6 %95.9 <0.001
Fosfomycin (for E. coli) %97.1 %14.3 %88.8 <0.001
Ciprofloxacin %82 %36 %77.4 <0.001
Amikasin %99.2 %74.3 %96.7 <0.001
.. 0,
Gentamicin %94 %64.9 %91.8 <0.001
TMP-SXT %74.1 %38.3 %70.5 <0.001
0 0,
26 %61.9 %53.9 %61 <0.001
Meropenem %99.4 %89.8 %98.4 <0.001
Ertapenem %96.4 %86.4 %95.4 <0.001

AMC:Amoxicillin-clavulanate; TZP:Piperacillin-tazobactam; TMP-SXT:Trimethoprim-sulfamethoxazole

isolated bacteria (15). The gold standard method
in the diagnosis of UTI is culture (16). Culture and
antibiogram procedures complete at least two days,
which leads to the application of empirical treatment.
To ensure the appropriate selection of antibiotics for
empirical treatment, it is essential that each region and
each centre conducts regular monitoring of the agent
distribution and antibiotic resistance status (17). The
most common cause of CAand HA UTlIs in all age groups
is Gram-negative bacteria, and the most frequently
isolated agent is E.coli (50-90%), followed by Klebsiella
pneumoniae. In a study, four-year urinary system
infection agents were analyzed and Enterobacterales
species were detected in 73.7% of urine cultures with
bacterial growth. The most frequently isolated agent
was E. coli (55.6%), while the second most frequently
isolated agent was identified as K. pneumoniae
(14.2%) (18). Similarly, in our study, Enterobacterales
species were isolated as the causative agent from the
majority of the samples. Of these, 82.9% were E.coli
and 10.7% were Klebsiella spp. While the rate of E. coli
is decreasing in HAls, the rate of Klebsiella spp. has
increased.

In a study, CAls were detected E. coli (58.2%), Klebsiella
spp. (10.8%) and E. faecalis (6.7%); In HAI, E. coli (47%),
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E. faecalis (9.4%), P. aeruginosa (6.6%) were detected
(19). When the distribution of bacteria causing UTIs was
examined in other studies investigating the prevalence
of HAls, the first place was; E. coli and Enterococcus
faecium (20,21).

In our study, the HAl agent ranking was made for Gram
negatives, and results similar to the literature were
found. This shows that although resistance rates may
change over the years, there is no significant change in
the bacterial species that cause HAls.

In our study, general antibiotic resistance rates of
Enterobacterales strains were found as ampicillin
31.5%, AMC 52.5%, ceftriaxone 69%, TMP-SXT
70.5%, ciprofloxacin 77.4%, aminoglycoside >90%
and carbapenem >95%. E. coli, the most common
causative agent of UTls, was 3% for fosfomycin and 2%
for nitrofrontain. In a study evaluating E. coli isolates
grown in urine culture, these rates were found to be
4% for fosfomycin and 4% for nitrofurantoin, which
is compatible with our study (22). In addition, in our
study, it was found that antibiotic susceptibilities of
Enterobacterales species were lower in HAls compared
to CAls. The existence of susceptibility limit values for
in uncomplicated urinary tract infections for fosfomycin
should be taken into consideration when using it in
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empirical treatment.

In a study conducted with enteric bacteria grown in
urine cultures, resistance to amikacin, gentamicin,
and imipenem was not reported. In a study
revealing antibiotic resistance rates in ESBL-positive
Enterobacterales isolates, the resistance rate was
found to be 0.3% for imipenem and 3.5% for amikacin
(12,23). In our study, the antibiotics with the lowest
resistance rates in Enterobacterales species were
ertapenem (5%), meropenem (2%), amikacin (3%) and
gentamicin (8%).

The results of our study indicate that the prevalence
of antibiotic resistance among the bacteria commonly
associated with UTls is relatively high. A review of the
literature reveals that studies have reported results
that are consistent with our findings in the context
of E. coli bacteria (5,7,12). In conclusion, there is
overwhelming evidence that the implementation
of antimicrobial stewardship programmes in our
country, which have been in place for approximately
20 vyears, is of significant benefit and should be
expanded. However, individual reports have indicated
discrepancies in regional antibiotic susceptibility
rates. It is recommended that clinicians consider both
international guidelines and local antibiotic resistance
rates, particularly when making decisions regarding
the empirical treatment of urinary tract infections.
There sults of our study indicate that ciprofloxacin,
co-trimoxazole, and ampicillin are not recommended
for the empirical treatment of UTls. Conversely, there
is evidence that indicates that nitrofurantoin and
fosfomycin are effective pharmaceutical agents that
warrant further consideration.

It appears that, in addition to the elevated resistance
rates observed in relation to frequently prescribed
drugs in outpatient settings, increased resistance rates
have also been documented in relation to antibiotics
such as piperacillin-tazobactam, carbapenem and
aminoglycoside group antibiotics employed in inpatient
settings (24,25). This illustrates the significance of
adaptingthe course of treatmentin accordance with the
results of the culture test. Quinolone resistance rates
in HA infectious agents were found to be significantly
higher than CA ones (24-26). This is due to the use
of quinolones for many reasons such as pneumonia,
gastroenteritis, and urinary tract infections.

Bozok Tip Derg 2025;15(2):155-161
Bozok Med J 2025;15(2):155-161

The increasing prevalence of extended-spectrum beta-
lactamases (ESBLs) represents a further challenge in
the management of urinary tractinfections (UTls). A
study conducted in our country revealed that ESBL
positivity was 50.5% in HA UTIs caused by E. coli
and 38.2% in CA UTIs (27). A review of the literature
reveals considerable variation in the rates of resistance
observed in different regions of the world. One such
study, conducted at multiple centres in China, reported
a 37.2% ESBL positivity rate, which is comparable to
our own findings (28). The rising prevalence of ESBLs
represents a significant concern in the management of
UTls. The discrepancy in ESBL rates has been linked to
numerous factors (28). For instance, the inappropriate
utilisation of antibiotics and their accumulation in
wastewater may be associated with anthropogenic
influences, such as agricultural and livestock practices.
Prolonged exposure to antibiotics among inpatients
may also have contributed to the observed high
resistance rates.

In our study, the resistance rate of cephalosporins was
found to be approximately 30%. Our country isincluded
in The Central Asian and European Surveillance of
Antimicrobial Resistance network (CESAR) and provides
regular data. Antimicrobial resistance surveillance in
Europe 2023 according to 2021 data Third-generation
cephalosporin (cefotaxime, ceftriaxone, ceftazidime)
resistance rates about 50% (29). Another studied show
that resistance was detected against the antibiotics
cefixime (38.2%), ceftriaxone (34.2%), ceftazidime
(32.3%), and cefepime (29.6%) (30).

The limitations of our study are as follows: 1. The
study is retrospective in nature. 2. The study is single-
centred. 3. The study does not include anaerobes in
bacterial classes. 4. The study lack ssusceptibility
results for fungal infections.

CONCLUSION

It is very important to reveal the change in antibiotic
resistance over time, especially when starting empirical
treatment. We believe that these results will shed light
on empirical treatments.
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ORIGINAL ARTICLE

IDENTIFICATION OF PROGNOSTIC MARKERS IN
PATIENTS WITH ACUTE DECOMPENSATED HEART
FAILURE

eve

Akut Dekompanse Kalp Yetersizligi Olan Hastalarda Prognostik
Belirteglerin Tanimlanmasi

Adem KOKSAL?', Ibrahim CALTEKIN', Mehmet Seyfettin SARIBAS', Mesut TOMAKIN?, Ali AYGUN'

ABSTRACT

Objective: This study aims to evaluate the effectiveness of prognostic markers in predicting 90-day mortality
in patients admitted to the hospital with a diagnosis of acute decompensated heart failure (ADHF).
Material and Methods: This retrospective study analyzed data from 559 ADHF patients admitted between
01.05.2023 and 01.09.2024. Age, sex, laboratory parameters, and 90-day mortality data were collected,
and independent variables affecting mortality were evaluated via logistic regression and receiver operating
characteristic (ROC) analysis.

Results: Age, blood urea nitrogen, albumin, and lactate levels were identified as independent predictors

'Ordu Universitesi,
Tip Fakdiltesi,
Acil Tip Anabilim Dali,

o, of 90-day mortality. The blood urea nitrogen level demonstrated the highest area under the curve (AUC =
Turkiye. 0.673) for a cutoff value of 30.9 mg/dL. A significant increase in mortality risk was observed for patients with
*Turhal Devlet Hastanesi, lactate levels >1.45 mmol/L.

Acil Tip Klinigi, Conclusion: Age, blood urea nitrogen, albumin, and lactate levels are strong prognostic markers for 90-day
Tokat, mortality in patients with ADHF. These findings may contribute to early risk stratification and the develop-
Turkiye. ment of personalized treatment strategies.

Keywords: Albumin; BUN; Heart Failure; Lactate; Mortality; Age

OZET
Amag: Bu calismada akut dekompanse kalp yetmezligi (ADKY) tanisiyla hastaneye yatirilan hastalarda 90
guinlik mortaliteyi 6ngérmede prognostik belirteglerin etkinligi degerlendirildi.

Adem KOKSAL, Dr. Ogr. U. Gereg ve Yontemler: Bu retrospektif calismada 01.05.2023 ile 01.09.2024 tarihleri arasinda hastaneye yatiri-
(0000-0001-8451-7397)  |an 559 ADHF hastasinin verileri analiz edildi. Yas, cinsiyet, laboratuvar parametreleri ve 90 giinlik mortalite
ibrahim CALTEKIN, Dr. verileri toplandi ve mortaliteyi etkileyen bagimsiz degiskenler lojistik regresyon ve alici isletim karakteristigi

(ROC) analizi ile degerlendirildi.

Bulgular: Yas, kan Ure azotu, albimin ve laktat diizeyleri 90 glinlik mortalitenin bagimsiz belirleyicileri ola-
rak tanimlandi. Kan Ure nitrojen diizeyi, 30,9 mg/dL kesme degeri igin en ylksek egri altinda kalan alani
(AUC = 0,673) gdstermistir. Laktat diizeyi >1,45 mmol/L olan hastalarda mortalite riskinde anlamli bir artis
gozlenmistir.

Sonug: Yas, kan ire azotu, albimin ve laktat diizeyleri ADHF hastalarinda 90 glinlik mortalite igin gigli
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INTRODUCTION

Heart failure (HF) is a major public health issue
worldwide associated with high mortality and
morbidity rates. In the United States, it has been
reported that 10-51% of patients hospitalized with
HF require intensive care, and 10.6% of these patients
die (1). Acute decompensated heart failure (ADHF)
is characterized by the sudden onset or progressive
worsening of HF symptoms and requires urgent medical
intervention (2). ADHF accounts for approximately
70% of acute heart failure syndromes and is among
the leading causes of hospitalization, healthcare costs,
morbidity, and mortality. According to the literature,
the annual mortality rate in patients with ADHF ranges
between 20% and 30% (3,4).

Identifying appropriate treatment strategies for ADHF
patients is crucial for improving care and reducing
morbidity, mortality, and healthcare costs (5). Various
biomarkers and risk stratification tools have been
investigated to predict the prognosis of HF patients
(6-9). Predicting mortality at the time of admission
allows for the identification of high-risk patients,
facilitates personalized treatment options, reduces
costs, and improves patient prognosis (10). Therefore,
this study aims to identify risk factors for 90-day
mortality in hospitalized ADHF patients, enabling the
early recognition of high-risk individuals and a more
accurate prognosis estimation.

MATERIALS AND METHODS

This study was conducted retrospectively in a tertiary
hospital and included patients aged 18 years and
older admitted to the emergency department (ED)
with a diagnosis of ADHF between 01.05.2023 and
01.09.2024. Approval was obtained from the local
clinical research and ethics committee (Decision No:
2025/10). All procedures in this study were conducted
in accordance with the ethical principles and guidelines
outlined in the Declaration of Helsinki.

Patients presenting to Ordu University Research
Hospital between 01.05.2023 and 01.09.2024 with a
known diagnosis of HF and ADHF symptoms (dyspnea,
orthopnea, or body swelling) who were evaluated by a
cardiology specialist and subsequently admitted with
an ADHF diagnosis were included in the study.
Patients under 18 years of age, pregnant women, those

Bozok Tip Derg 2025;15(2):162-168
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newly diagnosed with HF at the time of ED admission,
those with a history of malignancy, those receiving
renal replacement therapy, those with incomplete data
in the data recording form, and those diagnosed with
acute coronary syndrome, myocarditis, or pulmonary
embolism in addition to ADHF were excluded from the
study.

Demographic data, such as age and sex, as well as
laboratory parameters, including white blood cell count
(WBC), hemoglobin, red blood cell count (RBC), platelet
count, neutrophil count, eosinophil count, glucose,
blood urea nitrogen (BUN), creatinine, glomerular
filtration rate (GFR), alanine aminotransferase (ALT),
aspartate aminotransferase (AST), sodium, potassium,
chloride, albumin, and lactate, along with 90-day
mortality status, were recorded in the data collection
form. The data were obtained from the hospital's
automated system. Inflammatory indices were
calculated from the collected data:
Neutrophil-to-lymphocyte ratio (NLR) = neutrophil
count/lymphocyte count

Platelet-to-lymphocyte ratio (PLR) = Platelet count/
lymphocyte count

Systemic immune-inflammation index (Sll) = neutrophil
count x platelet count/lymphocyte count

Statistical Analysis

Statistical analyses were performed via the IBM®
SPSS® Statistics v.26 (IBM Corp. Released 2019. IBM
SPSS Statistics for Windows, Version 26.0. Armonk,
NY: IBM Corp.) software package. Descriptive statistics
are presented as the means * standard deviations,
medians (25th and 75th percentiles), frequencies,
and percentages (%). The normality of the variable
distributions was assessed via histograms, the
Kolmogorov-Smirnov test, and skewness—kurtosis
parameters. Quantitative variables were compared
via the independent samples t test or Mann—-Whitney
U test, depending on the assumption of normality,
whereas categorical variables were compared via the
chi-square test.

To investigate the independent effects of variables on
90-day mortality, univariate and multivariate logistic
regression analyses were performed, and odds ratios
(ORs) were calculated. Variables that were found to be
statistically significant (p < 0.05) in predicting 90-day
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mortality in the univariate logistic regression analysis
were included in the multivariate logistic regression
analysis to assess their independent effects. The
diagnostic performance of variables identified as
independent predictors of 90-day mortality via
multivariate logistic regression analysis was evaluated
via the receiver operating characteristic (ROC) curve
and area under the curve (AUC) with a 95% confidence
interval (Cl). The cutoff values were determined via
the Youden index. A p value <0.05 was considered to
indicate statistical significance.

RESULTS

The mean age of the 559 patients included in the
study was determined, with 45.08% (n=252) being
male. 90-day mortality occurred in 40.43% (n=226)
of the patients. No significant relationship was found
between 90-day mortality and sex, while the mean
age of deceased patients was significantly greater
(p<0.001).

The mean WBC and neutrophil counts were greater in
deceased patients than in survivors, but this difference
was not statistically significant (p=0.299 and p=0.095). A
statistically significant relationship was found between
90-day mortality and the NLR, RBC count, and platelet
count (p=0.015, p=0.001, p=0.028, respectively).
The median BUN, creatinine and lactate levels were
significantly greater in the deceased patient group than
in the survivor group (p<0.001), whereas the median
lymphocyte, GFR, chloride, and albumin levels were
significantly lower (p values: 0.014, <0.001, 0.018,
and <0.001, respectively). The relationships among
demographic characteristics, laboratory findings, and
90-day mortality are presented in Table 1.

To evaluate the independent effects of variables on
90-day mortality, univariate and multivariate logistic
regression analyses were performed. Accordingly,
age (OR: 1.036, p<0.001), BUN (OR: 1.023, p<0.001),
albumin (OR: 0.573, p=0.001), and lactate (OR: 1.444,
p<0.001) were identified as independent predictors
of 90-day mortality in multivariate analysis. Details
regarding the logistic regression analysis are provided
in Table 2.

ROC analysis was performed on the independent
predictors of 90-day mortality identified in the logistic
regression analysis. Accordingly, BUN demonstrated
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the best predictive performance (AUC: 0.673,
p<0.001), followed by age (AUC: 0.623, p<0.001). The
highest sensitivity was observed with an age of 75.7%,
whereas the highest specificity was observed with a
BUN level of 71.8%. The ROC analysis graph is shown
in Figure 1, and the performance characteristics of the
variables in predicting 90-day mortality are provided in
Table 3.

DISCUSSION

In the present study, age, BUN, albumin, and lactate
levels measured at the time of ED admission were
identified asindependent predictors of 90-day mortality
in ADHF patients. The BUN level had the highest AUC
(0.673) for the prediction of 90-day mortality, with
a cutoff value of 30.9 mg/dL. Age demonstrated the
highest sensitivity (75.7%) at a cutoff value of 71.5
years.

A significant proportion of patients admitted with
a diagnosis of ADHF are aged 75 years or older (11).
Studies have shown that advanced age is associated
with increased comorbid conditions, physical and
cognitive impairment, and decreased self-care capacity.
Owing to these risk factors, ADHF is associated with
increased mortality rates in elderly patients (12,13).
Lombardi et al. demonstrated that advanced age is an
independent predictor of both in-hospital and long-
term mortality in patients with acute HF (14). Similarly,
Jacob et al. identified advanced age (275 years) as an
independent predictor of short-term mortality (15).
Consistent with these findings, the present study also
revealed that advanced age independently predicts
mortality in ADHF patients. In the ROC analysis, an
age cutoff of >70.5 years was the second strongest
predictor of 90-day mortality after BUN.

HF is frequently associated with impaired renal
function. Studies have reported that impaired renal
function can predict mortality in HF patients (6). BUN
is a metabolic byproduct synthesized in the liver and
serves as an indicator of the balance between urea
production and renal excretion (16). Reduced renal
perfusion leads to elevated BUN levels. In HF, decreased
cardiac output results in renal hypoperfusion,
activating neurohormonal mechanisms, including the
renal sympathetic nervous system and the renin—
angiotensin—aldosterone system, leading to increased
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Table 1. Relationships with 90-day mortality and patient demographic characteristics and clinical and laboratory
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findings.
90-Day Mortality
Alive (n=333) Deceased (n=226) p values

Sex; n (%)

Male 154 (61.1%) 98 (38.9%) 0.501
Female 179 (58.3%) 128 (41.7%)

Age (year) 72(63-82) 78(72-85) <0.001
WABC count (cells/mm?3) 7.93(6.3-10.12) 7.6(6.05-10.65) 0.676
RBC count 4.20 (3.78-4.74) 4.01(3.55-4.50) 0.015
Hemoglobin (mg/dL) 11.80 (10.20-13.40) 11.40(9.90-13.00) 0.177
Neutrophil count (cells/mm?) 5.5(3.95-7.4) 5.47(4.1-7.85) 0.401
Lymphocyte count (cells/pl) 1.46(0.95-2.09) 1.3(0.86-1.8) 0.014
Platelet count (cells/mm?) 235(184-309) 212(165-282) 0.003
NLR 3.67(2.28-6.31) 4.28(2.74-7.83) 0.004
PLR 153.89(107.45-258.22) 171.75(111.67-265.15) 0.376
Sl 871.33(514.1-1550.74) 899.75(562.5-1789.91) 0.230
Glucose (mg/dI) 127(104-185) 135(107-171.5) 0.888
BUN (mg/dL) 22.4(16.4-32.6) 32.6(22-51.5) <0.001
Creatinine (1U/L) 1.01(0.81-1.37) 1.28(0.9-1.7) <0.001
GFR 64(46.94-87) 50(38-71.98) <0.001
Sodium 139(136-141) 138(135-141) 0.141
Potassium 4.4(4.04-4.82) 4.41(4-4.9) 0.646
Chloride 101(98.9-104) 101(97-103) 0.018
ALT 18(12-26) 17(11-28) 0.310
AST 21(16-30) 22(14-31.5) 0.712
Albumin 3.7(3.3-4.1) 3.4(3.1-3.8) <0.001
Lactate 1.6(1.2-2.1) 1.8(1.3-2.3) <0.001

The values are presented as the means * SDs, medians (25th and 75th quartiles), or n (%). ALT: alanine aminotransferase, AST: aspartate ami-
notransferase, BUN: blood urea nitrogen, GFR: glomerular filtration rate, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio,

SlI:, RBC: red blood cell, WBC: white blood cell.

urea reabsorption and elevated BUN levels (17). Jujo
et al. reported that high BUN levels were associated
with increased cardiovascular mortality rates in acute
HF patients. Furthermore, in their multivariate logistic
regression analysis, high BUN levels were identified
as independent predictors of mortality (18). Similarly,
Cauthen et al. reported that elevated BUN levels
were associated with increased long-term mortality
in HF patients (17). Additionally, an analysis of Acute
Decompensated Heart Failure National Registry
(ADHERE) data identified BUN >37 mg/dL as one of the
most important predictors of mortality (19). Consistent
with the literature, the present study revealed that
high BUN levels were independent predictors of 90-

day mortality in ADHF patients, with the highest
AUC (0.673) in the ROC analysis. Moreover, BUN is a
stronger predictor of adverse outcomes than both the
GFR and creatinine level are (16-18).

Tissue hypoperfusion due to decreased cardiac output
in ADHF leads to impaired tissue oxygenation and
subsequently elevated lactate levels. Additionally,
activation of the neurohormonal system and increased
oxygen demand further contribute to lactate elevation
(3,20). Several studies have demonstrated an
association between increased lactate levels and poor
outcomes in patients with acute HF (21-23). Kawase
et al. identified lactate as an independent predictor
of short-term mortality in ADHF patients admitted to
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Table 2. Logistic regression analysis for predicting 90-day mortality.

Model 1 Model 2

Parameters OR (%95 CI) p value OR (%95 CI) p value
Age 1.038(1.022-1.054) <0.001 1.036(1.018-1.054) <0.001
RBC 0.795(0.636-0.994) 0.044 1.038(0.8-1.346) 0.782
Lymhocyte 0.872(0.743-1.024) 0.094 * *

Platelet 0.997(0.995-0.999) 0.002 0.998(0.996-1) 0.091
NLR 1.03(1.004-1.056) 0.026 1.017(0.995-1.039) 0.132
BUN 1.029(1.019-1.039) <0.001 1.023(1.011-1.036) <0.001
Creatinine 0.997(0.954-1.042) 0.883 * *

GFR 0.984(0.978-0.991) <0.001 1.001(0.992-1.011) 0.782
Chloride 0.957(0.926-0.99) 0.011 0.997(0.947-1.049) 0.910
Albumin 0.494(0.365-0.669) <0.001 0.573(0.409-0.802) 0.001
Lactate 1.36(1.169-1.582) <0.001 1.444(1.217-1.713) <0.001

*Not applicable because these variables were not statistically significant in the univariate logistic regression analysis. Model 1: unadjusted
model Model 2: Each marker was adjusted for other variables. BUN: blood urea nitrogen, Cl: confidence interval, GFR: glomerular filtration
rate, NLR: neutrophil-lymphocyte ratio, OR: odds ratio, PLR: platelet—-lymphocyte ratio, RBC: red blood cell.

Table 3. Cutoff Points and Performance Characteristics of Variables in Predicting 90-Day Mortality

Parameters AUC (95% Cl) Cutoff Sensitivity Specificity +LR -LR p values

Age 0.623(0.576-0.669) 71.5 0.757 0.486 1.47 0.50 <0.001
BUN 0.673(0.628-0.719) 30.9 0.549 0.718 1.95 0.63 <0.001
Albumin 0.609(0.562-0.656) 3.45 0.509 0.667 1.53 0.74 <0.001
Lactate 0.587(0.539-0.635) 1.45 0.735 0.426 1.28 0.62 <0.001

AUC: Areas under the curve, BUN: Blood urea nitrogen, Cl: Confidence interval, GFR: Glomeruler filtration rate, LR: Likehood ratio, NLR: Neut-
rophil-lymphocyt ratio, PLR: Platelet to lymphocyte ratio, RBC: Red blood cells.

the intensive care unit. They reported an AUC of
0.071 for a lactate cutoff of >3.2 mmol/L (24).
Similarly, Zymlinski et al. reported that elevated blood
lactate levels measured at hospital admission were
predictive of all-cause mortality, even in the absence
of peripheral hypoperfusion in acute HF patients
(22). In the present study, a serum lactate cutoff of
>1.45 mmol/L was used to predict 90-day mortality.
Furthermore, consistent with the literature, lactate
was an independent predictor of mortality according to
the multivariate logistic regression analysis. Compared
with that in the study by Kawase et al., the lactate
cutoff value was lower (>3.2 vs. >1.45 mmol/L). This
difference may be attributed to the fact that the study
by Kawase et al. was conducted on a more severely ill
patient population admitted to the intensive care unit,
whereas the present study included hospitalized ADHF
patients (24).

Hypoalbuminemia

is commonly observed in HF

patients. The underlying causes of hypoalbuminemia
in HF patients include malnutrition, hemodilution,
increased metabolic activity, proteinuria, and
inflammatory mechanisms (1,25). Hypoalbuminemia
has been associated with poor prognosis in ADHF
patients (26). Uthamalingam et al. investigated the
relationship between albumin levels and mortality
in ADHF patients and reported that albumin
levels <3.4 g/dL were associated with increased
1-year mortality (25). In another study, Karki et al.
reported that hypoalbuminemia was associated with
prolonged hospital stays and increased mortality in
patients hospitalized for HF (27). A study conducted
on patients admitted with acute HF revealed that
those with albumin levels <3.4 g/dL had higher in-
hospital mortality rates, and logistic regression
analysis confirmed that hypoalbuminemia was an
independent predictor of in-hospital mortality in acute
HF patients (28). In the present study, the serum ALB
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concentration was identified as an independent
predictor of 90-day mortality in ADHF patients.
According to the ROC analysis, the serum ALB
concentration  demonstrated good  predictive
performance for mortality, with an AUC of 0.609 at a
cutoff value of <3.45 g/dL.

This study has several limitations. First, owing to its
retrospective design, data collection may be subject
to limitations in terms of accuracy and completeness.
Second, as the study was conducted at a single center,
the generalizability of the findings may be restricted.
Therefore, multicenter studies with larger and more
diverse patient populations are needed to validate
these results and enhance their applicability to broader
clinical settings. Finally, the study was conducted
within a specific time frame and included a particular
patient population; further studies with larger datasets
are necessary.

CONCLUSION

This study highlights the prognostic significance of age
and blood urea nitrogen, albumin, and lactate levels
in predicting 90-day mortality in patients with acute
decompensated heart failure and highlights the clinical
relevance of these parameters. The findings contribute
significantly to optimizing treatment strategies,
improving patient outcomes, and reducing healthcare
costs through the early identification of high-risk
patients. However, to increase the clinical applicability
of these parameters and validate them in broader
patient populations, multicenter and prospective
studies are needed.
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ORIGINAL ARTICLE

Al MODELS FOR ACCURATE BACTERIAL PNEUMONIA
DIAGNOSIS IN CHEST X-RAY IMAGES

Akciger Rontgeni Goriintiilerinde Dogru Bakteriyel Pnémoni
Teshisi icin Yapay Zeka Modelleri

Cihan AYDIN', Hafize KIZILKAYA?, Muhammet Emin SAHIN?, Hasan ULUTAS?

ABSTRACT

Objective: This study aims to contribute to this gap by evaluating the performance of various deep learning
models, including a proposed Convolutional Neural Networks (CNN) model, ResNet50, and EfficientNetBO,
for the detection of bacterial pneumonia from chest X-rays.

Material and Methods: This study investigates the use of artificial intelligence (Al) in detecting pneumonia
from chest X-ray (CXR) images using deep learning techniques, specifically CNN, ResNet50, and Efficient-
NetBO.

Results: A created novel dataset consisting of 1228 images of bacterial pneumonia and 1228 images of
non-pneumonia cases, is used for model training and evaluation. X-ray images obtained from Yozgat Bozok
Medical Faculty are classified by a specialist physician and supplemented with additional images from a
publicly available dataset to eliminate class imbalance. Three deep learning models are implemented and
evaluated in terms of accuracy, precision, recall, and F1-score. All models achieved an accuracy of 97%,
with high performance in detecting both pneumonia and non-pneumonia cases. The Proposed CNN model
showed precision and recall values of 1.00 and 0.94 for non-pneumonia and 0.95 and 1.00 for pneumonia
detection, respectively. EfficientNetBO and ResNet50 demonstrated similar robust performance.
Conclusion: The results indicate that Al-based models can offer reliable and accurate pneumonia detecti-
on, supporting clinical decision-making processes and acting as a valuable second opinion for physicians.
These findings highlight the potential of Al in enhancing diagnostic accuracy and efficiency, particularly in
resource-limited healthcare settings. Further validation with larger datasets and clinical trials is necessary
to confirm the generalizability of these models for widespread clinical use.

Keywords: Deep Learning; Neural Networks; Pneumonia; Classification; Mass Chest X-Ray

OZET

Amag: Bu calisma, akciger rontgeninden bakteriyel pnédmoninin saptanmasi igin 6nerilen Evrisimsel Sinir
Aglari (CNN) modeli ResNet50 ve EfficientNetBO dahil olmak tizere gesitli derin 6§renme modellerinin per-
formansini degerlendirerek bu bosluga katkida bulunmayr amaglamaktadir.

Gereg ve Yontemler: Bu calisma, 6zellikle CNN, ResNet50 ve EfficientNetBO olmak Uzere derin 6grenme
tekniklerini kullanarak akciger rontgeni goriintilerinden pnémoniyi tespit etmede yapay zekanin kullanimini
arastiriyor.

Bulgular: Model egitimi ve degerlendirmesi icin 1228 bakteriyel pndmoni gorintisi ve 1228 pnémoni ol-
mayan vaka goriintlistinden olusan olusturulmus yeni bir veri seti kullanildi. Yozgat Bozok Tip Fakiltesi'nden
alinan réntgen goriintileri, uzman hekim tarafindan siniflandirilip, sinif dengesizligini ortadan kaldirmak
amaciyla kamuya agik bir veri setinden alinan ek gériintiilerle desteklendi. Ug derin 6grenme modeli uygu-
landi ve dogruluk, kesinlik, geri gagirma ve F1 puani agisindan degerlendirildi. Tim modeller hem pnémoni
hem de pnémoni disi vakalarin tespitinde yiiksek performansla %97'lik bir dogruluga ulasti. Onerilen CNN
modeli, pnémoni disi igin sirasiyla 1,00 ve 0,94 ve pnomoni tespiti i¢in 0,95 ve 1,00 hassasiyet ve geri ¢agir-
ma degerleri gosterdi. EfficientNetBO ve ResNet50 benzer giiglii performans sergiledi.

Sonug: Sonuglar, yapay zeka tabanli modellerin glvenilir ve dogru pndmoni tespiti sunabilecegini, klinik
karar verme sireglerini destekleyebilecegini ve hekimler igin degerli bir ikinci gorus olarak hareket edebile-
cegini gosteriyor. Bu bulgular, yapay zekanin 6zellikle kaynaklarin sinirli oldugu saglik hizmetlerinde teshis
dogrulugunu ve verimliligini artirma potansiyelini vurgulamaktadir. Bu modellerin yaygin klinik kullanima
yonelik genellestirilebilirligini dogrulamak icin daha blyuk veri kiimeleri ve klinik ¢calismalarla daha fazla
dogrulama yapilmasi gerekmektedir.

Anahtar Kelimeler: Derin O§renme; Yapay Sinir Aglari; Pnémoni; Siniflandirma; Akciger Grafisi
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INTRODUCTION

Pneumoniais afatal disease caused by the inflammation
of the lung parenchyma (1). Bacteria, viruses, and less
commonly fungi are the pathogenic microorganisms
that cause lung inflammation. Pneumonia can cause
fatal disease through a dysregulated inflammatory
response and activated hypercoagulation (2). These
pathological responses to infections have the potential
to lead to multiple organ dysfunction syndrome
(MODS) (3). As a result of these pathophysiological
processes, pneumonia is a potentially fatal disease.
Globally, causes of death are categorized into
communicable and non-communicable diseases (4).
According to the World Health Organization (WHO),
lower respiratory tract infections were the fifth
leading cause of death in 2021. The same report also
listed COVID-19 as the second leading cause of death.
Fatal COVID-19 infections often lead to death due to
severe sepsis, which is caused by lower respiratory
tract infections (5). These findings underscore the
importance of addressing lower respiratory tract
infections as a leading cause of death, especially given
that COVID-19, which is also a lower respiratory tract
infection, was a major contributor to mortality during
the pandemic. However, with the pandemic's decline,
pneumonia and other lower respiratory tract infections
remain critical causes of death worldwide.
Additionally, death in low-income countries presents
crucial findings. Lower tract respiratory infections were
reported to be 1st death cause (4). One more aspect
to address is that lower tract respiratory infections
are one of the communicable diseases. Preventing
the transmission could have a key role in managing
infections to reduce mortality.

The diagnosis of infection is the first and essential
step in preventing transmission. Chest radiography
plays a key role in diagnosing pneumonia, with the
primary options being chest X-ray (CXR) and computed
tomography (CT) scans (6). Although CT scans provide
more detailed chest images, chest X-rays remain
critical due to their accessibility and affordability. CXR
is a widely used and common imaging modality for
identifying pneumonia. It is important to note that
lower respiratory tract infections are the leading cause
of death in low-income countries, where access to CT
scanning facilities is often limited. In these regions, CXR

Bozok Tip Derg 2025;15(2):169-177
Bozok Med J 2025;15(2):169-177

continues to be a crucial tool for early detection and
diagnosis of pneumonia.

While many studies focus on the use of artificial
intelligence (Al) for detecting COVID-19 pneumonia,
fewer studies have explored Al-based approaches
for detecting bacterial pneumonia (6-10). Khan et al
propose aframework utilizing deep explainable artificial
intelligence (XAl) techniques for the classification
of COVID-19 from chest X-ray (CXR) images (7). The
authors emphasize the importance of explainability
in Al models for medical applications, aiming to make
the decision-making process more transparent to
clinicians. Kufel et al. submitted an overview of various
Al techniques, particularly deep learning, that have
been used to detect COVID-19-related changes in chest
X-rays (8).

The authors discuss the performance, limitations,
and potential of Al in the clinical setting, while also
identifying the challenges such as data quality, model
generalization, and the need for large, diverse datasets
to train robust Al systems. Gupta et al. focused on using
neural architecture search (NAS) to optimize deep
learning models for pneumonia diagnosis from chest
X-ray images (9). NAS is a technique for automating the
design of neural network architectures, allowing for
the discovery of more efficient and effective models
for medical image classification.

This study aims to contribute to this gap by evaluating
the performance of various deep learning models,
including a proposed Convolutional Neural Network
(CNN) model, ResNet50, and EfficientNetBO, for the
detection of bacterial pneumonia from chest X-rays.
We investigate the potential of Al to support clinicians
in diagnosing pneumonia and enhancing the accuracy
and efficiency of the diagnostic process. The findings
from this study could provide valuable insights into
improving Al-based diagnostic systems in clinical
settings.

MATERIAL AND METHOD

This study was approved by the local ethics
committee (Date:18.09.2024, approval number:
2024-GOKAEK-248_18.09.2024_147). This  single-

center retrospective study was conducted in a tertiary
referral center. The chest X-ray (CXR) images of
patients visiting internal medicine and pulmonology
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outpatient clinics were collected from the hospital’s
database. The CXR images were retrieved from the
hospital system, ensuring that only anonymized data
were used to maintain patient confidentiality.

The identification of pneumonia was performed by a
physician, who provided manual annotations of the
images based on clinical findings and radiological
evaluation. In addition, Al-based software was used to
assist in the detection of pneumonia. For the artificial
intelligence technique, a deep learning approach was
employed, using CNNs for image classification. The
proposed CNN model was trained on the CXR dataset,
with both pneumonia and non-pneumonia cases. The
accuracy of the Al-based detection system in identifying
pneumonia was evaluated by comparing the model's
predictions against the physician's annotations. This
approach aimsto assess the potential of Alin supporting
clinical decision-making processes, providing a second
layer of diagnostic verification to ensure high detection
accuracy in pneumonia diagnosis.

The original dataset consists of 106 images of Bacterial
Pneumonia and 1,228 images of No_Pneumonia.
To address class imbalance, additional Bacterial
Pneumonia images from a publicly available dataset
are incorporated into the original dataset (11). A
specialist clinician carefully reviewed these images
before inclusion to ensure data accuracy and quality.
Deep learning is a sophisticated subset of machine
learning that leverages multiple layers of nonlinear
computing to extract and transform intricate features
from data. Unlike traditional machine learning models
that rely on handcrafted feature engineering, deep
learning algorithms autonomously learn hierarchical
representations of data through an iterative process.
Each successive layer in a deep learning architecture
takes the output of the previous layer as input,
allowing the model to progressively capture higher-
level abstractions and gain a deeper understanding
of complex patterns and relationships within the data
(12).

Convolutional Neural Networks represent the most
commonly used architecture in deep learning,
particularly in the domain of image and video
processing. CNNs consist of two main components
and have gained widespread adoption due to their
remarkable capabilities. In a CNN, the neurons in the
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initial layer are responsible for extracting features
from the input data, while the subsequent layers
combine these extracted features to form higher-
level representations (13). The success of CNNs can
be attributed to their hierarchical feature extraction
capability, enabling them to effectively capture
intricate patterns and structures in the data at various
levels of abstraction.

EfficientNetBO is a convolutional neural network
model that balances accuracy and efficiency by
employing a compound scaling approach, where
depth, width, and resolution are systematically scaled.
This architecture is part of the EfficientNet family,
known for achieving state-of-the-art performance
on various image classification benchmarks while
maintaining computational efficiency. The foundation
of EfficientNetBO lies in its use of Mobile Inverted
Bottleneck Convolution (MBConv) blocks and the
Swish activation function, optimizing both speed and
accuracy (14).

ResNet50, on the other hand, is a 50-layer deep
convolutional neural network architecture that
introduced the concept of residual learning. The
residual blocks in ResNet50 address the problem of
vanishing gradients, enabling the training of deeper
networks by bypassing the direct mapping of inputs
to outputs through shortcut connections. ResNet50
has been widely adopted in image processing tasks for
its robustness and simplicity (15). Both architectures
are frequently used in medical image analysis due to
their pre-trained weights on large-scale datasets such
as ImageNet, allowing for transfer learning to enhance
performance in domain-specific tasks.

In this study, we propose a convolutional neural
network architecture designed to effectively classify
images into two categories. As outlined in Table 1,
the model consists of several key layers that work
together to extract hierarchical features from input
images. The input image is first passed through a
series of convolutional layers, each followed by batch
normalization and spatial dropout, aimed at enhancing
training stability and reducing overfitting.
Cross-validation techniques are commonly used in
machine learning to evaluate and validate model
performance (16). One frequently used method is
5-fold cross-validation, where the dataset is split into

171



AYDIN et al.

Al models bacterial pneumonia diagnosis

Bozok Tip Derg 2025;15(2):169-177

Bozok Med J 2025;15(2):169-177

Table 1. Architecture details of the proposed Convolutional Neural Networks (CNN)

Layer No Layer Type Output Shape Number of Parameters
1 Input (224, 224, 3) 0
2 Conv2D (224, 224, 32) 896
3 BatchNormalization (224, 224, 32) 128
4 SpatialDropout2D (224, 224, 32) 0
5 MaxPooling2D (112, 112, 32) 0
6 Conv2D (112, 112, 64) 18,496
7 BatchNormalization (112, 112, 64) 256
8 SpatialDropout2D (112, 112, 64) 0
9 MaxPooling2D (56, 56, 64) 0
10 Conv2D (56, 56, 128) 73,856
11 BatchNormalization (56, 56, 128) 512
12 MaxPooling2D (28, 28, 128) 0
13 Conv2D (28, 28, 256) 295,168
14 BatchNormalization (28, 28, 256) 1,024
15 GlobalAveragePooling2D (256) 0
16 Dense (512) 131,584
17 Dropout (512) 0
18 Dense (Output Layer) (2) 1,026
* Trainable Parameters: 522,946
¢ Non-trainable Parameters: 0
e Total: 522,946

five approximately equal-sized subsets or folds. In this
approach, the model is trained using four of the folds
and validated on the remaining fold. This process is
repeated five times, each time with a different fold
serving as the validation set. The performance metrics
from each fold are then averaged to estimate the
model's overall performance. 5-fold cross-validation
helps reduce the risk of overfitting and provides a more
reliable assessment of the model’s ability to generalize
to unseen data.

Evaluation metrics are crucial for assessing the
performance of machinelearningalgorithms, especially
in deep learning models. These metrics help determine
how well a model generalizes to new, unseen data.
Various evaluation criteria are available, and using
multiple metrics provides a more comprehensive view
of model performance, as a model might excel in one
metric but underperform in another. Classification
estimates rely on four key values: True Positive (TP)
when a model correctly predicts the positive class,
False Positive (FP) for incorrect positive predictions,
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True Negative (TN) for correct negative predictions, and
False Negative (FN) for incorrect negative predictions
(17,18).

Accuracy=(TN+TP)/(TN+TP+FN+FP)

Recall=TP/(TP+FN)

Precision=TP/(TP+FP)

F1-Score =2x (Precision x Recall)/(Precision+Recall)

RESULTS

This study analyzes three different models for
pneumonia detection in chest X-ray images: a custom
CNN, ResNet50, and EfficientNetBO. The models are
trained and evaluated using a 5-fold cross-validation
approach to ensure robust performance assessment.
The dataset used includes images categorized into
Bacterial Pneumonia and No Pneumonia, with
the Bacterial Pneumonia class verified by expert
clinicians before being added to the dataset. Various
performance metrics are used to evaluate and
compare the models, including accuracy, precision,
recall, and F1 score. This section details the steps taken
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to prepare the dataset, train the models, and assess
their effectiveness in classifying pneumonia from chest
X-ray images. The experiments were conducted on
a system with the following specifications: 32 GB of
memory, Intel(R) Corei7 CPUs 12700F operating at 2.10
GHz, and an NVIDIA GeForce RTX 3090 Tl graphics card.
The system runs Windows 10 Pro, and the machine
learning tasks are carried out using Python 3 in Jupyter
Notebook. This configuration provided the necessary
computational power for training and evaluating the
deep learning models used in this study.

The classification reports and confusion matrix
given in Table 2 for the 5-fold cross-validation of the
three models—Proposed CNN, EfficientNetBO, and
ResNet50—demonstrate the effectiveness of each
model in detecting pneumonia from chest X-ray
images. The accuracy for all three models is 0.97,
indicating high performance across all folds.

e Proposed CNN: The model achieves an accuracy
of 97%, with precision, recall, and Fl-score of 0.97
for both classes (0: No Pneumonia, 1: Bacterial
Pneumonia). The high recall and precision for class 1
(Bacterial Pneumonia) highlight its effectiveness in
identifying pneumonia cases.

o EfficientNetBO: The performance is very similar to
the Proposed CNN model, with an accuracy of 97%.
Precision and recall are slightly lower for the "No
Pneumonia" class (0) compared to the Proposed CNN
model, but the overall F1-score remains consistent at
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0.97 for both classes, indicating reliable classification
performance.

e ResNet50: This model also shows an accuracy of 97%,
with the precision, recall, and Fl-scores all nearing
0.97. Precision and recall for both classes are slightly
lower than the other two models but still exhibit a
strong balance in performance across both classes.
The graph given in Figure 2 (a) illustrates the accuracy
trends for each model over multiple epochs. All models
show a steady increase in accuracy, stabilizing around
97% at the end of training, confirming the models'
strong ability to generalize well to the test data.

Figure 2 (b) represents the models' loss over time
during training. The loss values for all models decrease
consistently, with EfficientNetBO and ResNet50 showing
slightly lower loss values toward the end, indicating
efficient training. The CNN model demonstrated a
strong performance during the training process, with a
rapid decline in validation loss, particularly in the initial
epochs. While the difference between validation loss
and training loss is slightly more pronounced compared
to the other models, this indicates that the model is
effectively utilizing its learning capacity and adapting
to the data across different epochs. The fluctuations
observed in the validation loss suggest that the model
is attempting to generalize over different features
of the data during training. Additionally, the rapid
decrease in validation loss at the beginning highlights
the model's ability to quickly learn and adapt. Given

Figure 1. An example of dataset a) No_Pneumonia, b) Bacterial Pneumonia

Table 2. Classification reports and confusion matrix

Precision | Recall Fl-score | Precision | Recall | Fl-score TN FP FN TP
Model Accuracy
(0) (0) (0) (1) (1) (1)
Proposed CNN 0.97 1.00 0.94 0.97 0.95 1.00 0.97 231 14 1 245
EfficientNetBO 0.97 1.00 0.94 0.97 0.94 1.00 0.97 237 8 5 241
ResNet50 0.97 0.98 0.97 0.97 0.97 0.98 0.97 230 15 1 245

CNN: convolutional neural networks
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Figure 2. Accuracy and Loss graph of models

its simpler architecture compared to ResNet50 and
EfficientNetBO, the CNN model stands out as a practical
solution for scenarios where computational efficiency
is critical. From an accuracy perspective, the CNN model
also performs well, with validation accuracy quickly
reaching around 95% and maintaining a trend similar
to training accuracy. However, slight fluctuations in
validation accuracy in later epochs indicate a moderate
level of instability compared to the other models. On
the other hand, ResNet50 and EfficientNetBO achieve
validation accuracies above 95%, offering both higher
precision and stability. ResNet50, in particular, excels in
both accuracy and loss reduction, while EfficientNetBO
closely follows with comparable performance. The
CNN model delivers acceptable accuracy and loss
performance with lower computational requirements,
making it a viable option for applications where
efficiency is a priority. However, for studies demanding
the highest accuracy and stability, ResNet50 and
EfficientNetBO emerge as more robust choices.

The ROC curves givenin Figure 3 demonstrate the trade-
off between true positive rate and false positive rate.
All models show a high area under the curve (AUC),
suggesting excellent discriminative ability between the

two classes.ResNet50 (AUC = 1.00): ResNet50 achieves
a perfect AUC score of 1.00, indicating excellent
classification capability with no compromise between
sensitivity and specificity. This highlights ResNet50 as
the most reliable model for this task. EfficientNetBO
(AUC = 0.98): With an AUC of 0.98, EfficientNetBO0 also
demonstrates high classification performance. While
slightly below ResNet50, it remains an excellent choice
with a strong balance of true positive and false positive
rates. CNN (AUC = 0.97): The CNN model achieves an
AUC of 0.97, showcasing robust performance. Though
slightly behind the other two models, its results are
still highly competitive, particularly given its simpler
architecture. ResNet50 stands out with perfect AUC,
making it the top-performing model. EfficientNetBO
and CNN also provide strong and reliable results, with
CNN being a computationally lighter alternative for
less resource-intensive scenarios.

The Grad-CAM visualizations shown in Figure 4
effectively illustrate the regions within the X-ray images
that the model focuses on for its predictions. In the
first image (a), the heatmap highlights concentrated
activation around the lung regions, particularly in
areas that may indicate abnormalities, suggesting
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the model is successfully identifying critical features.
Similarly, the second image (b) shows widespread
activation across the lungs, with notable focus near the
ribcage and diaphragm, reflecting the model's effort to
generalize its attention across the image. In the third
image (Fold 2), the heatmap reveals precise activations
in specific regions of the lungs, emphasizing potential
abnormal areas and demonstrating the model's ability
to narrow its focus to relevant features. Overall, these
visualizations confirm that the model is attending to
clinically significant regions, enhancing interpretability
and reinforcing its reliability in decision-making.

DISCUSSION

This study aimed to evaluate the effectiveness of
artificial intelligence (Al)-based systems, specifically
convolutional neural networks (CNNs), in detecting
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pneumonia from chest X-ray (CXR) images. The study
leveraged a dataset of 2,456 images, including both
bacterial pneumonia and non-pneumonia cases, which
were annotated by a physician and supplemented with
additional images from a publicly available dataset. By
utilizing deep learning approaches like CNN, ResNet50,
and EfficientNetBO, we explored how these models
could assist in pneumonia detection, particularly in
a clinical decision-making context. The performance
of all models—Proposed CNN, EfficientNetBO, and
ResNet50—was evaluated using standard classification
metrics, including accuracy, precision, recall, and F1-
score.Allmodelsachievedanimpressiveoverallaccuracy
of 97%, with each demonstrating strong performance
in both the detection of bacterial pneumonia and non-
pneumonia cases. For example, the Proposed CNN
model achieved a precision of 1.00 and recall of 0.94

a) b) c)
Figure 4. Grad-CAM visualizations of proposed CNN
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for the non-pneumonia class, and a precision of 0.95
and recall of 1.00 for pneumonia detection. Similarly,
EfficientNetBO and ResNet50 showed slightly varied
results, but their performance remained robust, with
high F1 scores across both classes. These findings
suggest that the proposed Al-based systems are
capable of providing accurate pneumonia detection,
even in the presence of class imbalance (where non-
pneumonia cases are more numerous). The use of a
multi-model comparison, including well-established
architectures like ResNet50 and EfficientNetBO, allowed
us to understand how different deep learning models
perform in medical image classification tasks. All
three models demonstrated high precision and recall,
ensuring reliable identification of both pneumonia
and non-pneumonia cases. Moreover, the use of Al
systems can serve as a valuable tool for clinicians,
offering an additional layer of diagnostic verification.
While Al cannot replace the expertise of healthcare
professionals, it can assist in reducing diagnostic errors
and enhance the efficiency of the clinical workflow,
especially in environments with limited access to
radiology specialists.

CONCLUSION

In this study, we demonstrated that deep learning-
based models, particularly CNN, EfficientNetBO, and
ResNet50, are effective in the detection of pneumonia
from chest X-ray images. The models provided high
accuracy, precision, and recall, making them suitable
candidates for supporting clinical decision-making in
pneumonia diagnosis. The results of this study suggest
that Al can enhance diagnostic capabilities, offering
reliableand accurate second opinionsin clinical settings.
The integration of Al in medical image analysis holds
significant potential for improving the accuracy and
efficiency of diagnoses, particularly in under-resourced
healthcare settings. However, further validation with
larger datasets and clinical trials is necessary to confirm
the robustness and generalizability of these models in
real-world scenarios. Future work could also explore
the integration of Al systems with other diagnostic
tools to create comprehensive, multi-modal decision
support systems.
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ORIGINAL ARTICLE

ASSESSING THE POTENTIAL OF HYPOXIA-TARGETING
AGENTS AS GSTP1 INHIBITORS IN OVERCOMING
CANCER DRUG RESISTANCE

Kanser ilag Direncini Asmada Hipoksi Hedefli Ajanlarin GSTP1
inhibitérleri Olarak Potansiyellerinin Degerlendirilmesi

Mehmet OZCAN?, Mujgan ERCAN?

ABSTRACT

Objective: The persistent challenge of drug resistance in cancer therapy is closely linked to the detoxificati-
on activity of glutathione S-transferase P1 (GSTP1). This study aims to assess the potential of hypoxia-targe-
ting agents as GSTP1 inhibitors to address drug resistance mechanisms in cancer.

Material and Methods: Molecular docking simulations were performed using the crystal structure of GSTP1
(PDB ID: 2GSS). Eight hypoxia-targeting agents were tested, including BAY 87-2243, Vadimezan, SLC-0111,
Acriflavine, PX-478, Evofosfamide, Bevacizumab, and the reference GSTP1 inhibitor ethacrynic acid. Binding
affinities were calculated using AutoDock Vina, and interaction profiles were visualized with Discovery Stu-
dio.

Results: Among the tested compounds, BAY 87-2243 exhibited the highest binding affinity to GSTP1 with a
binding energy of -9.1 kcal/mol, surpassing ethacrynic acid (-6.7 kcal/mol). Vadimezan (-7.9 kcal/mol) and
SLC-0111 (-7.2 kcal/mol) also demonstrated strong inhibitory potential. Key interactions included hydrogen
bonds with residues GLN A:51 and ARG A:13 and hydrophobic interactions with PHE A:8. Other compounds
displayed lower binding affinities, ranging from -6.6 to -5.7 kcal/mol.

Conclusion: Hypoxia-targeting agents, particularly BAY 87-2243, Vadimezan, and SLC-0111, show promising
GSTP1 inhibition potential, offering dual functionality to modulate tumor hypoxia and counteract drug re-
sistance. These findings warrant further in vitro and in vivo studies to explore their clinical application in
cancer therapy.

Keywords: Hypoxia; GSTP1; Drug Resistance; Molecular Docking

OZET

Amag: Kanser tedavisinde ilag direncinin kalici zorlugu, glutatyon S-transferaz P1 (GSTP1) enziminin detok-
sifikasyon aktivitesi ile yakindan iliskilidir. Bu ¢alisma, kanser tedavisinde ilag direnci mekanizmalarini he-
deflemek amaciyla hipoksi odakli ajanlarin GSTP1 inhibitorleri olarak potansiyelini degerlendirmeyi amag-
lamaktadir.

Gereg ve Yontemler: Molekdler yerlestirme similasyonlari, GSTP1'in kristal yapisi (PDB ID: 2GSS) kullani-
larak gerceklestirildi. BAY 87-2243, Vadimezan, SLC-0111, Akflavin, PX-478, Evofosfamid, Bevacizumab ve
referans GSTP1 inhibitori olan etakrinik asit dahil olmak tizere sekiz hipoksi odakli ajan test edildi. Baglanma
afiniteleri AutoDock Vina kullanilarak hesaplandi ve etkilesim profilleri Discovery Studio ile gorsellestirildi.
Bulgular: Test edilen bilesikler arasinda BAY 87-2243, -9,1 kcal/mol baglanma enerjisi ile GSTP1'e en yiiksek
baglanma afinitesini gosterdi ve etakrinik asiti (-6,7 kcal/mol) geride birakti. Vadimezan (-7,9 kcal/mol) ve
SLC-0111 (-7,2 kcal/mol) de giiglii inhibitor potansiyeli sergiledi. Onemli etkilesimler arasinda GLN A:51 ve
ARG A:13 kalintilari ile hidrojen baglari ve PHE A:8 ile hidrofobik etkilesimler yer aldi. Diger bilesikler, -6,6 ile
-5,7 kcal/mol arasinda degisen daha diistik baglanma afiniteleri gosterdi.

Sonug: Hipoksi odakli ajanlar, 6zellikle BAY 87-2243, Vadimezan ve SLC-0111, GSTP1 inhibisyon potansiyeli
gostererek tumor hipoksisini modiile etme ve ilag direncini azaltmada cift islevli bir yaklasim sunmaktadir.
Bu bulgular, kanser tedavisinde klinik uygulamalarini kesfetmek igin ileri in vitro ve in vivo ¢alismalarin ya-
pilmasini gerektirmektedir.

Anahtar Kelimeler: Hipoksi; GSTP1; ilag Direnci; Molekiiler Yerlestirme
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INTRODUCTION

The persistent challenge of drug resistance in cancer
therapy remains one of the most significant barriers
to effective treatment. Among various mechanisms
contributing to this resistance, the detoxification
of chemotherapeutic agents by enzymes such as
glutathione S-transferase P1 (GSTP1) has been
extensively studied. GSTP1, a member of the
glutathione S-transferase family, plays a crucial role
in cellular defense against oxidative stress and toxic
xenobiotics. By conjugating reduced glutathione
to electrophilic compounds, GSTP1 facilitates the
detoxification process, reducing the efficacy of many
anti-cancer drugs (1, 2). Thus, targeting GSTP1 holds
promise for overcoming drug resistance and enhancing
therapeutic outcomes in cancer treatment.

Recent advances in cancer research have emphasized
the importance of hypoxia as a central feature of the
tumor microenvironment. Hypoxic conditions not
only drive tumor progression but also contribute to
resistance against conventional treatments, including
chemotherapy and radiotherapy (3, 4). To address
these challenges, researchers have explored hypoxia-
targeting therapeutics as a novel strategy for cancer
therapy. Compounds such as BAY 87-2243, Vadimezan,
SLC-0111, Evofosfamide, PX-478, Acriflavine, and
Bevacizumab have emerged as potential candidates for
modulating the hypoxic tumor microenvironment (5-
9). While these agents' primary mechanisms of action
are well-documented, their possible interactions
with GSTP1 remain an area of scientific curiosity and
speculation.

BAY 87-2243 and Vadimezan are known for disrupting
hypoxia pathways, but their potential roles in drug
resistance mechanisms remain unclear (8, 10, 11).
Similarly, SLC-0111, a carbonic anhydrase IX (CAIX)
inhibitor, shows promise in targeting the acidic
tumor microenvironment, yet its indirect effects on
detoxification enzymes warrant further investigation
(7, 12). Evofosfamide, a hypoxia-activated prodrug,
demonstrates selective cytotoxicity under hypoxic
conditions, raising questions about its impact on
oxidative stress responses. Acriflavine and PX-478,
both exhibiting antitumor activity through hypoxia-
related mechanisms, underscore the importance of
exploring their broader implications in resistance
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pathways (7). Bevacizumab, an anti-angiogenic agent
targeting vascular endothelial growth factor (VEGF), is
widely used in cancer therapy, but its role in hypoxia-
driven resistance processes remains an important yet
underexplored area (9). Investigating the interactions
of these hypoxia-targeting agents with GSTP1, an
enzyme prominently linked to drug-resistant cancer,
could provide a foundation for overcoming and better
understanding the mechanisms of drug resistance.
The intricate relationship between hypoxia, drug
resistance, and GSTP1 remains a largely underexplored
area in cancer research. While hypoxia-targeting
compounds have demonstrated therapeutic efficacy in
various preclinical and clinical settings, their potential
to modulate GSTP1 activity indirectly has yet to be fully
investigated. Understanding these interactions could
pave the way for novel approaches to overcoming
drug resistance and enhancing cancer therapies. In
this study, molecular docking was utilized to analyze
the binding affinities and interactions of hypoxia-
targeting agents with GSTP1. Compounds such as BAY
87-2243, Vadimezan, and SLC-0111 emerged with
promising GSTP1 inhibitor potential, surpassing the
binding efficiency of ethacrynic acid, a known GSTP1
inhibitor. These findings suggest that hypoxia-targeting
agents may play a dual role, influencing the tumor
microenvironment and modulating key resistance
pathways, offering valuable insights for future
therapeutic strategies.

MATERIALS AND METHODS

The molecular structures of the selected compounds,
along with the GSTP1 inhibitor ethacrynic acid, were
obtained from the PubChem database (13). The
compounds included BAY 87-2243 (PubChem CID:
67377767), Vadimezan (CID: 123964), SLC-0111 (CID:
310360), Acriflavine (CID: 6842), Bevacizumab (CID:
24801581), PX-478 (CID: 11234795), Evofosfamide
(CID: 11984561), and Ethacrynic Acid (CID: 3278).
Prior to molecular docking, energy minimization was
conducted using Avogadro software to optimize the
conformations of the compounds, ensuring their
suitability for the docking process (14).

The crystal structure of Glutathione S-transferase P1
(GSTP1) was retrieved from the Protein Data Bank
(PDB) with the ID 2GSS. This structure has a resolution
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of 1.9 A and R-factor and R-free values of 0.209 and
0.229, respectively (15). For docking preparation, water
molecules and other non-protein components were
removed, hydrogen atoms were added, and Gasteiger
charges were applied to the protein to ensure accurate
docking results. The active site of GSTP1 was identified
by examining the binding pocket of ethacrynic acid,
a known GSTP1 inhibitor. The active site coordinates
were defined as x = 9.07595, y = 1.00542, and z =
26.9067. A cubic grid of 15 A x 15 A x 15 A was centered
around this region to facilitate the docking simulations.
Docking was carried out using AutoDock Vina (version
1.2.5), applying the Lamarckian Genetic Algorithm
with default settings to calculate the binding affinities
of each ligand (16, 17).

After the docking analysis, the molecular interactions
between GSTP1 and the compounds were examined
in detail. Visualization and thorough analysis of these
interactions were performed using Discovery Studio
software. The focus was on identifying hydrogen bonds,
hydrophobic interactions, and other significant binding
interactions, which offered valuable insights into
the molecular dynamics and binding characteristics
between GSTP1 and the various compounds.

Energy minimization of the compounds was performed
using Avogadro, which applies the default MMFF94
force field to optimize molecular geometries,
ensuring stable conformations before docking. This
process includes default statistical methods to assess
the stability and energy profiles of the minimized
structures. Docking analyses were conducted using
AutoDock Vina, which uses its default Lamarckian
Genetic Algorithm to compute binding affinities
based on energy and geometric complementarity. The
docking process also incorporated default statistical
methods to evaluate the reliability and significance
of the calculated binding affinities. Visualization of
the docking results was done using Discovery Studio,
which provides default features for assessing binding
affinities and interaction frequencies. This software
allows for the identification of key interactions, such
as hydrogen bonds and hydrophobic contacts, while
applying default statistical analyses to gain insights into
the distribution and significance of these interactions.
This study was approved by the Non-Interventional
Research Ethics Committee of Afyonkarahisar Health
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Sciences University (Meeting No: 2025/2, Date:

07.02.2025).

RESULTS

The binding energies of the compounds and
ethacrynic acid to GSTP1 are presented in Table
1. Among the compounds tested, BAY 87-2243
showed the strongest binding affinity with a binding

Table 1. Binding energies of the compounds and ethac-
rynic acid to GSTP1

Compounds

Molecular structure Binding energy
(kcal/mol)

9.1

BAY 87-2243
_}(‘“ =
Y
© z’\iz<
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N
lete >

H
o

o}
l o '
o

Vadimezan -7.9

SLC-0111 7.2

Ethacrynic acid -6.7

Acriflavine -6.6

Bevacizumab -6.3

PX-478 -6.0

Evofosfamide 5.7
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energy of -9.1 kcal/mol, followed by Vadimezan at -7.9
kcal/mol and SLC-0111 at -7.2 kcal/mol. Ethacrynic
acid, a known GSTP1 inhibitor, demonstrated a binding
energy of -6.7 kcal/mol. Other compounds, including
Acriflavine, Bevacizumab, PX-478, and Evofosfamide,
exhibited progressively weaker binding affinities, with
binding energies ranging from -6.6 to -5.7 kcal/mol.
These results suggest that BAY 87-2243, Vadimezan,
and SLC-0111 may have significant potential as GSTP1
inhibitors, surpassing the binding affinity of ethacrynic
acid.

The molecular docking results display the binding
interactions of various compounds with a target
protein's active site, arranged in separate panels
(Figure 1). The protein's secondary structure is
depicted as brown ribbons, while the ligand molecules
are highlighted in green stick representations for
clarity. The compounds analyzed include BAY 87-2243,
Vadimezan, SLC-0111, and Ethacrynic acid in the top
row, alongside Acriflavine, Bevacizumab, PX-478, and
Evofosfamide in the bottom row. Each ligand exhibits
a distinct binding pose, aligning within the protein's
binding pocket through molecular interactions such as
hydrogen bonds, hydrophobic interactions, and other
molecular forces. Ethacrynic acid, used as a reference
inhibitor, demonstrates its specific positioning and
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interaction profile, serving as a comparison point for
the other ligands. These results provide insights into
the structural compatibility and potential inhibitory
strength of each compound, contributing to a deeper
understanding of their binding efficacy.

The interaction diagrams showcase the detailed
molecular interactions of top hits compounds (BAY 87-
2243, vadimezan, SLC-0111) and reference compounds
(ethacrynic acid) with the active site of GSTP1 (Figure
2). Each compound forms specific bonds, including
conventional hydrogen bonds, van der Waals forces,
pi-anion, alkyl, and pi-sigma interactions, as indicated
by color-coded lines. BAY 87-2243 establishes multiple
hydrogen bonds with residues like GLN A:51 and
ARG A:13, while also exhibiting alkyl and pi-anion
interactions with residues such as PHE A:8 and VALA:35.
Vadimezan shows prominent pi-anion interactions with
TYR A:108 and PHE A:8, alongside hydrogen bonds
with ARG A:13 and TYR A:7, suggesting a balanced
interaction network. SLC-0111 interacts extensively via
hydrogen bonds with residues like ARG A:13, GLN A:51,
and TYR A:108, while maintaining pi-anion interactions
with PHE A:8. Finally, Ethacrynic acid displays multiple
hydrogen bonds with residues such as TYR A:108 and
ARG A:13, in addition to van der Waals interactions
with surrounding residues. These results highlight

<y
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Acriflavine =4 Bevacizumab

» g
\"‘

]

~

* ;rofosfanﬂde é

Figure 1. The arrangement of compounds (BAY 87-2243, vadimezan, SLC-0111 and

ethac}ynic acid) within the

active site of GSTP1 (Glutathione S-transferase P1). The GSTP1 protein is illustrated in brown, with the compound

structures displayed in green.
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Figure 2. 2D Interaction diagrams of top hits (BAY 87-2243, vadimezan and SLC-0111) and reference compound
(ethacrynic acid) with GSTP1 (Glutathione S-transferase P1). The amino acid residues involved in the interactions
include Arginine (ARG), Asparagine (ASN), Cysteine (CYS), Glutamine (GLN), Glycine (GLY), Isoleucine (ILE), Leuci-
ne (LEU), Phenylalanine (PHE), Proline (PRO), Tyrosine (TYR), Tryptophan (TRP), and Valine (VAL).

each compound's unique binding characteristics and
interaction strengths, emphasizing their potential to
engage effectively with GSTP1's active site.

DISCUSSION

The findings of this study shed light on the potential
dual functionality of hypoxia-targeting agents, not
only as modulators of the tumor microenvironment
but also as inhibitors of GSTP1, a pivotal enzyme in
drug resistance mechanisms. GSTP1 has long been
recognized for its role in detoxifying chemotherapeutic
agents and reducing their efficacy (1, 2, 18-20). In this
study, compounds such as BAY 87-2243, Vadimezan,
and SLC-0111 demonstrated stronger binding affinities

to GSTP1 compared to the

reference

inhibitor,

ethacrynic acid. These results suggest that targeting
hypoxia-associated pathways
address resistance mechanisms mediated by GSTP1.

Therole of GSTP1incancertherapyhasbeen extensively
documented, with the enzyme often highlighted as a
key player in cellular defense against oxidative stress
and xenobiotics (1, 2). Ethacrynic acid, a well-known

could

inadvertently

GSTP1 inhibitor, has been investigated in previous
studies for its potential to combat drug resistance;
however, its clinical application is still limited due to
side effects. (21) . Compared to ethacrynic acid, BAY
87-2243 demonstrated a markedly higher binding
affinity in this study, forming multiple hydrogen bonds
and pi-anion interactions with key residues in the
GSTP1 active site. These findings are consistent with
the emerging literature emphasizing the need for
more selective GSTP1 inhibitors with dual-targeting

potential.

The interplay between hypoxia and drug resistance
has been a growing focus in cancer research (22, 23).
Hypoxia induces profound changes in tumor biology,
including increased oxidative stress, activation of
detoxification enzymes like GSTP1, and promotion of
resistance to conventional therapies (20, 24) . BAY 87-
2243, previously reported to inhibit hypoxia-inducible
factor (HIF) activity and improve radiation response
(8), demonstrated the strongest GSTP1 inhibition in
this study. This suggests that the compound could act
as a dual-function agent, targeting both the hypoxic
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environment and detoxification pathways, which could
significantly enhance therapeutic outcomes.
Vadimezan, another hypoxia-targeting agent, also
showed promising GSTP1 inhibitory potential in this
study. Known for its vascular disrupting properties
(6) , Vadimezan was previously thought to exert
its antitumor effects primarily through vascular
collapse. However, our results suggest that its
interaction with GSTP1 could represent an additional
mechanism of action. By forming hydrogen bonds
and pi-anion interactions with residues such as TYR
A:108 (25), Vadimezan could reduce GSTP1-mediated
detoxification of chemotherapeutics, a concept not
widely explored in the literature.

SLC-0111, a CAIX inhibitor targeting acidic tumor
microenvironments, emerged as another strong GSTP1
interactor in this study. Carbonic anhydrase inhibitors
like SLC-0111 have been shown to disrupt pH regulation
in tumors, sensitizing them to chemotherapy (5).
The observed GSTP1 inhibition by SLC-0111 suggests
a potential synergistic mechanism, where both
tumor acidification and detoxification pathways are
simultaneously disrupted. This aligns with findings from
Mokhtari et al. (12), who advocated for combination
therapies targeting multiple resistance pathways. Such
dual functionality could make SLC-0111 an attractive
candidate for further preclinical investigation.

Combination therapy strategies often seek to
exploit vulnerabilities in tumor biology while
mitigating resistance mechanisms. This study’s

findings complement prior research advocating for
the integration of hypoxia-targeting agents with
conventional chemotherapeutics (7). Evofosfamide, a
hypoxia-activated prodrug, was previously noted for
its selective cytotoxicity under low-oxygen conditions
but demonstrated weaker GSTP1 binding affinity in
this analysis. Despite this, Evofosfamide’s hypoxia
activation may still contribute to overcoming GSTP1-
related resistance when used in combination with
stronger inhibitors like BAY 87-2243. Such strategies
highlight the importance of designing multidimensional
therapeutic regimens that address both the tumor
microenvironment and intrinsic resistance pathways.

Molecular docking has become an indispensable tool
in modern drug discovery, particularly in identifying
and optimizing enzyme inhibitors. This computational
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approach enables screening potential drug candidates
before costly and time-intensive in vitro and in vivo
experiments (26, 27). In the context of GSTP1 inhibition,
docking studies provide valuable insights into the
binding interactions of hypoxia-targeting agents,
facilitating the rational design of novel therapeutics.
Recent molecular docking studies have identified
promising GSTP1 inhibitors with improved selectivity
and binding efficiency (28-30). By comparing our
findings with these studies, we highlight the potential
of hypoxia-targeting compounds as dual-function
agents, reinforcing their relevance in overcoming
drug resistance. Integrating molecular docking with
experimental validation will further strengthen the
translational value of this research.

While this study provides compelling evidence of
GSTP1 inhibition by hypoxia-targeting therapeutics,
several limitations warrant consideration. The findings
are based on molecular docking simulations, which,
while robust, require validation through in vitro and
in vivo experiments to confirm enzyme inhibition and
downstream effects on cancer cells (31). Additionally,
the impact of these compounds on non-target
tissues and their potential systemic toxicity must be
thoroughly evaluated. Future research should explore
the pharmacokinetics and pharmacodynamics of these
agents in preclinical models, as well as their efficacy in
overcoming resistance in various cancer types.

The integration of hypoxia-targeting therapeutics with
GSTP1 inhibition represents a promising avenue for
addressing the persistent challenge of drug resistance
in cancer therapy. Expanding this line of research to
include high-throughput screening of other hypoxia-
targeting agents may yield additional candidates with
superior binding properties and therapeutic potential.
Ultimately, the development of dual-function
compounds tailored to individual tumor profiles could
pave the way for personalized cancer treatments with
enhanced efficacy and reduced resistance.

CONCLUSION

This study underscores the potential of hypoxia-
targeting agents such as BAY 87-2243, Vadimezan, and
SLC-0111 as dual-function inhibitors that target the
hypoxic tumor microenvironment while simultaneously
inhibiting GSTP1-mediated detoxification pathways. By
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demonstrating higher binding affinities than ethacrynic
acid, these compounds offer novel opportunities to
address both tumor hypoxia and drug resistance, two
critical barriers in cancer therapy. Future preclinical
and clinical studies should focus on validating these
findings and exploring the therapeutic potential of
combining hypoxia-targeting agents with existing
chemotherapeutics to improve patient outcomes.
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ORIGINAL ARTICLE

OCULAR TRAUMA PATIENTS ADMITTED TO A TERTIARY
EMERGENCY DEPARTMENT: RETROSPECTIVE STUDY

Ugiincii Basamak Acil Servise Kabul Edilen Okiiler Travma
Hastalari: Retrospektif Calisma

Meliha FINDIK', Ramazan KIYAK', Bahadir CAGLAR?, Suha SERIN’

ABSTRACT

Objective: This study aimed to retrospectively evaluate the demographic characteristics, causes of trauma,
types of trauma, examination findings, and posttraumatic visual status of patients with ocular trauma ad-
mitted to the Emergency Department of Balikesir University Hospital.

Material and Methods: The study retrospectively reviewed the file records of 402 ocular trauma patients

"Balikesir Universitesi, admitted to Balikesir University Hospital between January 1, 2020, and December 31, 2023, including me-

Tip Fakiltesi, chanism, type, anatomical localization, associated injuries, examination findings, and visual status. Visual
Acil Tip Anabilim Dal, status was classified based on the clinical evaluation performed following ophthalmology consultation.

Balikesir, Results: The mean age of the patients was 44.10+20.64 years, and 75.12% were male. The most common
Turkiye. settings of trauma were gardening/agricultural work (30.10%), home accidents (20.15%), and work acci-

dents (11.19%). The most common type of trauma was blunt trauma (66.20%), followed by penetrating
injuries and occupational accidents. Visual impairment (blurred vision/diminished vision) and vision loss
were most commonly observed in isolated eye trauma and blunt trauma.

Conclusion: Eye traumas are frequently caused by preventable causes, and gardening and agricultural acti-
vities are important risk factors, especially in rural areas.

Keywords: Ocular Injuries; Emergency Department; Visual Loss

OZET

Amag: Bu calismanin amaci, Balikesir Universitesi Hastanesi Acil Servisi'ne bagvuran géz travmali hastalarin
demografik 6zelliklerini, travma nedenlerini, travma tirlerini, muayene bulgularini ve travma sonrasi gelisen
gérme durumlarini retrospektif olarak degerlendirmektir.

Gereg ve Yontemler: Calisma, 1 Ocak 2020- 31 Aralik 2023 tarihleri arasinda Balikesir Universitesi Hastane-
si'ne basvuran 402 g6z travmali hastanin dosya kayitlarinin retrospektif olarak incelenmesiyle gergeklesti-
rildi. Travmanin mekanizmasi, tuirli, anatomik lokalizasyonu, eslik eden yaralanmalar, muayene bulgulari ve
gérme durumu analiz edildi. Gérme durumu, oftalmoloji konsultasyonunu takiben yapilan klinik degerlen-
dirmeye gore siniflandirildi.

Bulgular: Hastalarin yas ortalamasi 44,10420,64 olup, %75,12’si erkekti. Travmalarin en sik meydana geldigi
ortamlar bahge-tarim isleri (%30,10), ev kazalari (%20,15) ve is kazalari (%11,19) idi. En yaygin travma turi
kint travmalar (%66,20) olup, bunu penetran yaralanmalar ve is kazalari izledi. Gérme bozuklugu (bulanik
gbrme/gdrmede azalma) ve gérme kaybi en sik olarak izole g6z travmasi ve kiint travmalarda gozlendi. Gor-
me kaybina en ¢ok neden olan muayene bulgulari ise kornea perforasyonu, total hifema ve korneaskleral
perforasyondu.

Sonug: Goz travmalari siklikla 6nlenebilir nedenlere bagli gelismekte olup, 6zellikle kirsal bolgelerde bahge
ve tarim faaliyetleri dnemli bir risk faktéridur.
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INTRODUCTION

Ocular trauma is a significant public health problem
worldwide and a leading cause of preventable
monocular vision loss (1,2). Eye trauma is an
important cause of visual impairment, accounting for
approximately 3% of emergency departmentvisits (3,4).
According to the World Health Organization (WHO)
Prevention of Blindness Programme, it is estimated
that approximately 55 million people experience
ocular trauma or disability each year. Approximately
19 million of these cases involve unilateral blindness,
2.3 million involve bilateral reduced visual acuity, and
1.6 million involve blindness due to traumatic causes
requiring hospitalization (5).

The prevalence of eye trauma among patients
admitted to emergency departments is relatively high.
The most common causes of eye injuries among these
patients include foreign objects in or near the eye,
motor vehicle accidents, falls, and domestic accidents.
Studies have shown that young adult males and elderly
individuals are at higher risk (3,5—7). The main types
of eye trauma include orbital fractures and open globe
injuries, which can lead to severe visual loss (8,9).
Timely and accurately evaluating ocular trauma in
emergency departments is crucial for early diagnosis
and effective treatment. However, since ocular traumas
often occur with other associated injuries, they may
sometimes be overlooked in emergency departments,
resulting in delays in diagnosis and intervention. This
can lead to permanent visual impairment and other
serious consequences (9,10).

In conclusion, adopting a multidisciplinary approach
in emergency departments is crucial for effectively
managingoculartrauma.Strengtheningthecoordination
and cooperation between ophthalmologists and other
related specialties is essential for the early diagnosis
of trauma cases, determining appropriate intervention
methods, and minimizing long-term complications.
Therefore, increasing the training of emergency service
teams on ocular trauma and establishing effective
interdisciplinary communication mechanisms will
significantly contribute to preserving visual functions
and improving patients' quality of life.

MATERIALS AND METHODS
This retrospective study was conducted among
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patients from the Balikesir University Medical Faculty
Emergency Department from January 1, 2020, to
December 2023.

The study analyzed data from the hospital's automation
system and patient records. This included various
information such as the date of admission, age, gender,
type of eye complaints (monocular or bilateral), type
and mechanism of trauma, any concomitant injuries,
the diagnosis made in the emergency department,
whether an orbital Computed Tomography (CT)
scan was performed, whether a consultation was
conducted with the Ophthalmology department, and
the discharge status of the patients.

Inthis study, we considered demographiccharacteristics
such as age and gender, trauma mechanisms, types of
trauma, injury localization, associated injuries, and
hospitalization status as independent variables. The
dependent variable was visual impairment and loss
due to trauma.

The patients’ demographic and clinical admission
data were obtained retrospectively from the hospital
data processing service. Records of 582 patients were
reviewed; 180 patients with no ocular trauma or
missing data were excluded. A total of 402 patients
were included in the study.

Mechanisms of trauma were categorized as gardening
and agricultural activities, home accidents, falls,
occupational accidents, assault, trafficaccidents, sports
injuries, animal injuries, and gunshot wounds. Types
of traumas were categorized as blunt, penetrating,
piercing-cutting instrument, chemical, thermal trauma,
and presence of foreign bodies.

Localization of the trauma (right, left, or bilateral),
concomitant traumas (head trauma, multitrauma, etc.),
need for consultation, ocular examination findings,
and patient outcomes (discharge, ward admission,
intensive care unit admission, referral, and refusal of
treatment) were evaluated in detail.

Visual status was evaluated jointly by emergency
physicians and ophthalmologists based on bedside
gross visual assessments performed during emergency
department consultations. In cases where standard
visual acuity measurement (e.g., Snellen chart) was not
feasible, alternative clinical assessments were used,
including the patient's ability to count fingers, detect
hand motion, perceive light, or respond to bright light
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exposure. Based on these evaluations and intraocular
findings, patients were categorized as having normal
vision, reduced vision, permanent vision loss, transient
vision loss, or unassessable vision.

Data was analyzed using SPSS 26.0 (IBM Corp. Released
2019. IBM SPSS Statistics for Windows, Version 26.0.
Armonk, NY: IBM Corp.). Continuous variables are
presented as means, standard deviations, minima,
and maxima, while categorical variables are shown as
counts and percentages.

This study was conducted according to the principles
outlined in the Declaration of Helsinki. Due to the
study's retrospective nature, written informed consent
was waived. Institution: Balikesir University Health
Sciences Non-Interventional Ethics Committee Date:
25.06.2024 Approval no: 2024/97.

RESULTS

The mean age of the 402 patients included in the study
was 44.10+20.64 years, and 38.06% were between
36 and 59 years. Of all patients, 75.12% (n=302) were
male, and 24.88% (n=100) were female. According to
the localization of the trauma, 50.25% of the injuries
were isolated in the left eye (n=202), 45.02% were
isolated in the right eye (n=181), and 4.73% were
bilateral (n=19). Orbital CT was used in 73.13% (n=294)
of patients, and 92.79% (n=373) were referred to the
ophthalmology department. Regarding hospitalization
status, 63.93% (n=257) of the patients were discharged,
28.86% (n=116) were hospitalized in the ward, 1.99%
(n=8) were followed up in the ICU due to multitrauma/
traffic accident, 2.99% (n=12) were referred to an
advanced center and 2.24% (n=9) refused treatment.
The most common cause of trauma was gardening- an
agricultural environment and work (30.10%; n=121)
due to the impact of wood and tree branches. This
was followed by home environment accidents due to
glass, bottle caps, iron, and wire (20.15%; n=81), falls
(11.19%; n=45), occupational accidents (9.20%; n=37),
battery (7.46%; n=30), and motor vehicle accidents
(6.21%; n=25). Less common causes of trauma
included animal-related injuries (4.97%; n=20), sports
accidents (2.24%; n=9), and gunshot wounds (1.24%;
n=5) (Table 1). A statistically significant association was
found between the trauma mechanism and the visual
outcome (p<0.05).
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Blunt trauma (66.20%; n=266) was the most common
type. This was followed by occupational accidents
(7.70%; n=31), traffic accidents (6.50%; n=26), and
intraocular foreign body injuries (6.50%; n=26).
Penetrating injuries (6.70%; n=27) and penetrating
sharp injuries (4.70%; n=19) were less common.

In visual function evaluations, 49.25% (n=198) had
normal vision, 36.07% (n=145) had blurred vision
or decreased vision, 12.19% (n=49) had visual loss,
0.75% (n=3) had transient visual loss, and 1.74%
(n=7) were intubated and could not be evaluated. The
most common causes of vision loss (12.19%; n=49),
decreased vision, and blurred vision (36.07%; n=145)
were isolated eye trauma and blunt trauma. Most of
the patients had isolated eye trauma (74.90%; n=301).
When organ and system injuries accompanying ocular
trauma were analyzed, the most common causes were
head trauma (15.7%; n=66) and multitrauma (8.00%;
n=32) (Table 2). A statistically significant association
was found between the presence of concomitant
injuries and the visual outcome (p<0.05).

Although subconjunctival hemorrhage and periorbital
ecchymosis/hematoma were the most common
ocular examination findings after injury, hyphema
and epithelial defect were the most common findings
causing visual impairment (decreased/blurred vision).
Corneal perforation, total hyphema, and corneascleral
perforation were the most common findings causing
visual loss (Figure 1).

DISCUSSION

Traumatic eye injuries are one of the most common
causes of preventable visual impairment and blindness
worldwide. These injuries can occur due to many
causes, including accidents, sports injuries, workplace
accidents, and daily activities. The frequency and
mechanism of injury also vary according to geography,
demographics, and age groups (8,11). Eye traumas
cause serious social and psychological problems in
individuals and, as a result, can have permanent
consequences that negatively affect quality of life.
However, many of these injuries can be prevented by
identifying risk factors, increasing social awareness,
and taking protective measures, especially in specific
environments such as the home, workplace, and
school (12,13).
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Table 1. Distribution of demographic and clinical characteristics of patients according to place of trauma

| Farm | Home | Fall | Work | Assault | Motor Vehicle Crash | Animal-Caused | Sports | Gunshot | Other | Total N (%)
Gender
Female 32 18 18 1 7 3 9 0 0 12 100
(24.88%)
Male 89 63 27 | 36 23 22 11 9 5 17 302
(75.12%)
Age(Years)
1-17 6 14 5 2 3 2 0 3 0 9 44
(10.95%)
18-35 15 25 7 14 8 10 3 5 3 10 100
(24.88)
36-59 47 33 11 16 13 8 13 1 2 9 153
(38.06%)
260 53 9 22 |5 6 5 4 0 0 1 105
(26.12%)
Affected Eye
Left 64 44 22 20 15 7 10 5 1 14 202
(50.25%)
Right 56 36 19 12 14 11 10 4 4 15 181
(45.02%)
Bilateral 1 1 4 5 1 7 0 0 0 0 19
(4.73%)
Orbital CT 86 56 38 | 25 28 25 17 4 5 10 294
(73.13%)
Consultation 116 77 37 33 29 22 18 7 5 29 373
(92.79%)
Patient Outcome
Discharged 78 52 26 22 23 12 15 8 0 21 257
(63.93%)
Hospitalization | 41 24 13 | 15 6 3 5 0 5 4 116
(28.86%)
ICU 0 1 1 0 0 6 0 0 0 0 8
(1.99%)
Transfer 1 2 4 0 0 3 0 0 0 2 12
(2.99%)
Treatment|1 2 1 0 1 1 0 1 0 2 9
Refused (2.24%)
Total 121 81 45 37 30 25 20 9 5 29 402
(100%)
CU: Intensive Care Unit; CT: Computed Tomography
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Table 2. Vision examination findings according to the type of trauma and concomitant trauma

Normal Blurred Vision/Reduced Vision | Vision Loss | Temporary | Unevaluable | Total
Vision Loss N (%)
Type Of Trauma
Blunt Injury 128 104 28 3 3 266
(66.20%)
Work Accident 20 6 5 0 0 31
(7.70%)
Penetrating Injury 8 7 12 0 0 27
(6.70%)
Traffic Accident 15 5 2 0 4 26
(6.50%)
Intraocular Foreign Body 13 12 1 0 0 26
(6.50%)
Penetrating And Sharp Instrument Injury | 10 8 1 0 0 19
(4.70%)
Chemical Injury 4 2 0 0 0 6
(1.50%)
Thermal Injury 0 1 0 0 0 1
(0.20%)
P Value (Chi-Square) P<0.001"
Concomitant Trauma
Isolated Eye Trauma 136 122 39 3 1 301
(74.90%)
Head Trauma 42 12 7 0 0 66
(15.7%)
Multitrauma 17 11 1 0 3 32
(8.00%)
Extremity Trauma 2 0 2 0 1 5
(1.20%)
Chest Trauma 1 0 0 0 0 1
(0.20%)
P Value (Chi-Square) p<0.001"
Total 198(49.25%) | 145(36.07%) 49(12.19%) | 3(0.75%) 7(1.74%) 402
(100%)

*Chi-square test, p<0.05 considered sign

ficant.
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Vision Examination
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Figure 1: Vision examination findings

Balikesir University Hospital, where our study was
conducted, provides tertiary emergency health
services in its region and serves as the referral center
for eye trauma in Balikesir province. This situation
causes the trauma cases admitted to the hospital to
vary in mechanism and type.

Research conducted by Li et al. regarding global ocular
injuries found that the occurrence was more prevalent
among males across all age categories, with injuries
often observed in the younger and middle-aged groups
(25-49 years) (12). In our study, the most common
age group was 36-59 years (38.06%), followed by
18-35 years (24.88%). The high incidence of trauma
is explained by the fact that men are more likely to
be involved in risky working environments, traffic,
renovation work, and sports activities. In our study,
72.12% of the patients admitted with eye injuries were
males, similar to the literature (1,10-13).

May et al. reported that the most common causes
of serious eye injuries were home accidents, work
accidents, accidents on the street, and sports injuries,
respectively (14). He et al. reported that the most
common cause of eye trauma was falls; however,
the mechanism, localization, and severity of trauma
varied according to age, gender, and ethnicity (15).

m vision loss

temporary vision loss H total

In our study, the most common settings of trauma
were gardening/agricultural work (30.10%), home
accidents (20.15%), and workplace accidents (11.19%).
In addition, in our study, it was observed that patients
who were consulted for trauma and underwent CT
scans for the presence of foreign bodies/fractures
were most frequently injured during gardening and
agricultural work. In alignment with our study, Shrestha
et al. identified gardening and agricultural work as the
predominant cause of injury, particularly involving
materials like branches and wood. This finding reflects
the specific characteristics of the region where their
research took place, contrasting with numerous studies
conducted in Western countries (16). These findings
suggest that rural characteristics and socioeconomic
conditions may be determinants among the factors
affecting the mechanism of eye trauma.

When the etiologic distribution of traumas in our study
was analyzed, blunt traumas were the most common,
followed by occupational accidents, penetrating
injuries, and traffic accidents, respectively. This
situation has been reported similarly in many previous
studies (8,12). The majority of cases with visual loss
were observed to have isolated eye trauma. It is known
that blunt trauma can cause severe damage to deep



FINDIK et al.
Ocular injuries

structures such as the retina and lens, leading to
complications such as traumatic retinopathy and
traumatic cataracts, which may result in visual loss
(16). Similarly, in penetrating injuries, disruption of
the integrity of the eye and complications such as
endophthalmitis and retinal detachment can lead to
permanent visual loss (17). In addition, it has been
found that anatomical and functional outcomes in
open-eye injuries with orbital fracture are pretty poor,
and especially the presence of retinal detachment is
an important marker for unfavorable prognosis (18).
All these data suggest that not only the etiologic
distribution but also the clinical outcomes of the types
of trauma should be taken into consideration.

This study's single-centered and retrospective design
limitsthe generalization of findings tolarger populations
or different geographical regions. Additionally, it is
possible that some clinical parameters (Such as visual
acuity at the time of trauma, duration of symptoms,
and pre-traumatic eye health status) were recorded
incompletely or inadequately due to the nature of
retrospective data collection.

The treatment approach for eye injuries is influenced
by various factors, including the mechanism of injury,
the presence of associated conditions, and the duration
since the injury occurred. Simple injuries are typically
treated with conservative methods, whereas more
complex cases may necessitate surgical intervention
and a multidisciplinary approach. Kaplan et al. reported
that 41.7% of patients were found to have corneal and
extracorneal foreign bodies, with 81.1% of cases being
discharged after treatment (19). In our study, 63.93%
of patients were discharged following diagnosis
and treatment, while 28.86% required admission to
relevant departments for surgical intervention.

Alpay et al. reported that in the Western Black Sea
Region, trauma related to wooden objects was
the most common cause of injury in rural areas.
Conversely, work-related injuries were most prevalent
among males aged 30-50. Furthermore, corneal-
scleral lacerations were identified as the most severe
ocular injuries, impacting both initial and final visual
acuity (20). In our study, the predominant cause
of trauma was injuries incurred during agricultural
activities. This prevalence can be linked to insufficient
protective equipment and a lack of awareness in rural
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communities. When considering vision loss, it was
found that penetrating injuries were correlated with a
greater severity of vision impairment.

Dogan et al. reported that the most prevalent causes
of eyelid injuries include sharp object injuries (33%),
blunt trauma (30%), falls (22%), and traffic accidents
(15%). Furthermore, foreign bodies were found at
the wound site in 11.1% of cases, and concomitant
canalicular lacerations were observed in 22.2% of
instances (20 lower eyelids and 10 upper eyelids). A
range of additional ocular findings was noted, including
conjunctival lacerations (17%), open globe injuries
(10.3%), corneal epithelial defects (7.4%), vitreous
hemorrhage (6.6%), hyphema (4.4%), and retinal
detachment (3.7%) (21). Our study similarly observed
concomitant orbito-ocular pathologies in several cases,
particularly in penetrating injuries associated with
more severe intraocular complications. These findings
underscore the importance of not only considering the
etiological distribution of injuries but also evaluating
the clinical outcomes of various types of trauma.
Additionally, the lack of long-term follow-up data limits
our ability to assess late post-traumatic complications
and determine final visual outcomes.

CONCLUSION

Ocular traumas globally are primarily caused by
preventable factors, highlighting the necessity for
effective prevention strategies and enhanced public
awareness. Promoting the use of personal protective
equipment, enhancing educational initiatives, and
establishing prompt diagnosis and intervention
protocols, particularly in high-risk activities, will play a
crucial role in reducing vision loss due to trauma. Our
findings can inform public health policies that should
be implemented locally and nationally.
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ORIGINAL ARTICLE

IS MYOMA SIZE IMPORTANT IN CAESAREAN
MYOMECTOMY OPERATION?

Sezaryen Myomektomi Operasyonunda Myom Boyutu
Onemli midir?

Ferhat CETIN', Ilkan KAYAR?, Ozer BIRGE®

ABSTRACT

Objective: The purpose of this study was to examine the impact of myoma size on intraoperative and posto-
perative clinical results among caesarean section (CS) patients who underwent myomectomy.

Material and Methods: The results of 34 cases who had caesarean myomectomy were analysed retrospe-
ctively. Patients' demographic, clinical, and pathological data was analysed in two categories based on the
size of their myomas: those less than 5 cm, those 5 cm and greater than 5 cm. The study analysed many
factors including maternal age, gravida, parity, history of abortions, gestational age at delivery, birth weight
of the infant, duration of the operation, features of the myoma, pre- and post-operative haemoglobin levels,
requirement for blood transfusion, and pathology results.

Results: Our study involved performing myomectomy operation concurrently with caesarean delivery in 17
pregnant patients with myomas measuring less than 5 cm and in 17 pregnant patients with myomas me-
asuring greater than 5 cm. The most prevalent kind was corpus localised (79.4%), the most pathologically
normal leiomyoma nodule (82.4%), and the most uncommon one was cellular leiomyoma (2.99%). Subsero-
sal myoma was the most common kind, accounting for 64.7% of cases. There were no statistical differences
seen between the two groups in terms of age, gestational age, infant weight at delivery, pre- and post-o-
perative haemorrhage, requirement for blood transfusion, myoma location, myoma type, and pathological
examination. Upon analysing all clinical data, a statistically significant difference was detected between the
two groups when evaluating the operation duration of individuals with myomas measuring under 5 cm and
those with myomas measuring 5 cm or greater (45.4749.94 vs 52.88+11.09) (p=0.048).

Conclusion: In proficient medical facilities, the practice of conducting myomectomy during caesarean de-
livery, irrespective of the size of the myoma, may be regarded as a secure and efficient method in selected
patients. It is important to acknowledge that the duration of the operation may be extended as the size of
the myoma grows.

Keywords: Caesarean Section; Caesarean Myomectomy,; Myoma Uteri; Myoma Size; Operation Time

OZET

Amag: Sezaryen operasyonu sirasinda myomektomi yapilan olgularda myom boyutlarinin intraoperatif ve
postoperatif klinik sonuglar tizerine etkisinin arastiriimasi amaglandi.

Gereg ve Yontemler: Sezaryen myomektomi yapilan 34 olgunun sonuglari retrospektif olarak incelendi. Has-
talarin demografik, klinik ve patolojik verileri olgular myom boyutuna gére 5 cm alti ve 5 cm ve Gstl olarak iki
grup olarak incelendi. Anne yasi, gravida, parite, abortus, dogumdaki gebelik haftasi, bebek dogum kilosu,
operasyon siresi, myom Ozellikleri, operasyon éncesi ve sonrasi hemoglobin degerleri, transflizyon ihtiyaci,
patoloji sonuglari karsilastirildi.

Bulgular: Calismamizda myom boyutlari 5 cm alti 17 gebe hastaya ve 5 cm ve Ustii olarak 17 gebe hastaya se-
zaryen esnasinda myomektomi operasyonu ayni anda uygulandi. En sik korpus yerlesimli (%79,4), patolojik
olarak en sik normal leiomyoma nodiilli (%82,4) en az ise selliler leiomyoma (%2,99) izlendi. En stk myoma
cesidi ise %64,7 oraninda subserozal yerlesimli olarak goruldu. iki grup arasinda yas, gebelik haftasi, dogum-
da bebek kilosu, operasyon oncesi ve sonrasi kanama, transflizyon ihtiyaci, myom yerlesimi, myom cesidi ve
patolojik inceleme agisindan istatistiksel olarak farklilik saptanmadi. Tum klinik veriler incelendiginde ise 5
cm alti ve 5 cm ve st iki grup operasyon siresi agisindan degerlendirildiginde iki grup arasinda istatistiksel
olarak anlamli farklilik izlendi (45,47+9,94 vs 52,88+11,09) (p=0,048).

Sonug: Tecribeli kliniklerde, sezaryen sirasinda myom boyutundan bagimsiz olarak myomektomi yapiimasi
secilmis hastalarda glvenli ve etkin bir yontem olarak kabul edilebilir. Operasyon siiresinin myom boyutu
artbkga uzayabilecegi unutulmamalidir. Uygun yerlesimli myomlarda sezaryen sirasinda myomektomi yapil-
masi maternal morbidite ve mortaliye arirmamaktadir.

Anahtar Kelimeler: Sezaryen Dogum; Sezaryen Myomektomi; Myoma Uteri; Myom Boyutu;
Operasyon Siiresi
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INTRODUCTION

Leiomyomas, which are also diagnosed as fibroids, are
the most prevalent benign gynaecological tumours
among women of reproductive age (1). Leiomyomas
are smooth muscle cell-derived monoclonal tumoral
formations (2). Typically, they manifest without
apparent symptoms and are identified through routine
gynaecological examinations (3).

Myoma incidence during pregnancy ranges from 3
to 10% (3). During pregnancy, hormonal changes
and increased blood flow to the uterus cause these
hormone-sensitive benign tumours to become larger.
These lesions, which are typically asymptomatic, result
in pelvic painasaconsequence of degenerationinduced
by estrogenic alterations in the body during pregnancy.
Additionally, they may result in complications during
pregnancy. Specifically, they can induce complications
such as threatening miscarriage, preterm delivery,
ectopic pregnancy, premature membrane rupture,
placental abruption, placental location abnormalities,
antenatal haemorrhage, and, in rare cases, high blood
pressure during pregnancy (4).

Pregnancies at an advanced age are on the rise at
present. Furthermore, concerning birth, itis regrettable
to report that the incidence of operative births
(caesarean sections) continues to rise on a daily basis.
In underdeveloped countries, the caesarean section
(CS) rates are around 6%, in developed countries
27.2%, and when looking at the world average, it is
approximately 18.6%; however, these rates continue
to increase (5).

As the incidence of myoma rises with age and the
number of pregnancies in older women grows, there is
a corresponding increase in the number of pregnancies
identified with myoma and associated problems. Hence,
itis important to diagnose and treat complications that
may arise as a result of myoma during a caesarean birth
(5, 6). The incidence of complications associated with
myomas is rising as a result of an increasing number
of births at advanced maternal age and the higher
rates of caesarean deliveries. Clinicians continue
to be concerned about performing myomectomy,
particularly after caesarean birth, due to the increased
problems that may ensue. Myomectomy, particularly
when done during caesarean birth, can lead to
serious complications including heightened bleeding,
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uterine atony, and infertility due to the need for a
hysterectomy. Due to these many factors, it is not
advisable to do a myomectomy as routine procedure
during a caesarean delivery. Myomectomy is not
suggested during caesarean birth if it is suspected to
create serious complications, particularly if it is located
in the lower portion of the uterus or the posterior wall
(7,8,9).

We know that there is 3-4 times increase in uterine
blood flow due to physiological changes that occur
during pregnancy. Consequently, it is established that
there is a physiological enhancement in the blood
supply to the fetus and placenta within the uterus, as
well as an increase in blood flow to the myoma. During
caesarean sections and myomectomy surgeries, a lack
of clinical knowledge and ineffective control of bleeding
might lead to a higher demand for blood and blood
product transfusions in around 20-25% of cases. This
might resultin anincrease in serious complications, and
which might lead to severe problems such as infertility
due to hysterectomy. It is important to remember that
including myomectomy during caesarean delivery has
serious potential complications owing to physiological
and pathological alterations. Therefore, it is advisable
to only do this procedure in carefully chosen patients,
after acquiring the required expertise and taking
appropriate precautions (10, 11).

Recent literature indicates that myomectomy
performed during caesarean section is a secure
surgical procedure for specific patient populations in
medical facilities with clinical expertise. This procedure
has been found to yield positive results in subsequent
pregnancies by reducing complications, the need
for additional surgeries, and associated risks. Based
on the findings of these studies, it is concluded that
myomectomy operation can be performed during
caesarean delivery, particularly for patients who meet
the acceptable criteria (12-15).

Our study examined the clinical and pathological
characteristics of patients who had a myomectomy
during caesarean delivery. We identified and discussed
the potential complications that can occur during
or after the procedure, based on existing literature.
Additionally, we aimed to analyse the impact of myoma
sizes on the clinical results.
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MATERIAL AND METHOD

The scope of our study encompasses pregnant
women who have been diagnosed with myoma uteri
and have applied to the same clinic from November
2017 to 2023. After obtaining authorization from the
local ethics council (dated 18.04.2025 and numbered
4/10), a retrospective examination was conducted
on the files of pregnant patients who were above 34
weeks and underwent caesarean section for various
reasons, as well as those who received myomectomy
simultaneously. The study comprised 34 cases, which
were categorised into two groups based on the size of
the myoma: cases with a size below 5 cm and cases
with a size of 5 cm and greater. The study comprised
cases that had myomectomy during caesarean
section. Myomas detected incidentally were operated
on during planned cesarean section under normal
elective conditions and in cases with appropriate
emergency cesarean section indications. Patients who
experienced bleeding during pregnancy, patients who
were diagnosed with placenta adhesion and placement
problems, patients who had previously undergone
myomectomy, patients with a history of gynaecological
surgery in the pelvic region, patients who declined to
participate in the study, patients with pre-eclampsia
or eclampsia, patients with Hellp syndrome, patients
with acute fatty liver disorder during pregnancy, cases
of immune thrombocytopenic purpura, patients who
had serious comorbidities, cases of premature delivery
before 28 weeks' gestation, and cases with coagulation
problems or the use of anti-coagulant medication
were not included in the study. The patient files
were reviewed to evaluate various factors including
maternal age, previous pregnancy history, gestational
week, preoperative and postoperative haemoglobin
levels, baby weight at birth, operation time, location
of the myoma nodule, pathological diagnosis, type
according to location, whether blood transfusion was
performed, history of postoperative complications,
and the sizes and locations of the removed myomas
during caesarean section.

The caesarean section and simultaneous myomectomy
procedure were carried out by the same proficient
surgical team. All caesarean section surgeries were
conducted through a lower uterine segment incision
at a single centre with expertise with postpartum
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haemorrhage and access to blood and blood supplies.
If the myomectomy was performed simultaneously, the
serosal incision and/or caesarean section was operated
on and removed from the incision line if it was close
to the incision line. All patients received an oxytocin
infusion and a methylergonovine injection as part of
their routine care to promote uterine contractions
during and after a normal caesarean birth.

The excised myoma nodules were assessed by proficient
pathologists within the same clinic. The largest
diameter measured in the pathological examination
was analysed as the myoma size. All pathology reports
evaluated yielded no indication of cancer.

The statistical analysis of the study's findings was
conducted using the SPSS v22.0 (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.) programme. During the
evaluation of the study data, descriptive statistical
methods such as the Mean and Standard deviation
were employed. Additionally, the Mann Whitney U test
was utilised to compare quantitative data and assess
the differences in normally distributed parameters
between two groups. The Wilcoxon test was employed
to compare variables within the same group. The Chi-
Square test and Fisher's Exact test were employed
to compare qualitative data. The significance was
assessed at a level of p<0.05.

RESULTS

Our study included 34 cases who had myomectomy
during caesarean birth. In 17 cases, the diameter of
the excised myoma was a smaller than 5cm, whereas
in the remaining 17, it was 5cm or greater. The
patients' ages varied from 25 to 45 years, with an
average of 33.62+4.80. Pregnancy weeks range from
28 to 40 weeks, with an average of 37.50 + 2.15 weeks.
Preoperative Hgb values range from 11 to 14.9, with an
average of 11.64 + 2.97. Postoperative Hgb levels range
from 10 to 13.6, with an average of 10.51+3.21. Baby
weightsrange from 1330to 4000 grams, with an average
of 2983.5 + 665.01 grams. Operation times range from
35 to 70 minutes, with an average of 49.18 + 11.03
minutes. Myoma locations were corpus in 27 (79.4%)
cases, fundusin 6 (17.6%) cases, and cellular leiomyoma
in 1 (2.9%) case. When the pathological distribution is
analysed, it is shown that Degenerate Leiomyoma is
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found in 5 (14.7%) cases, Leiomyoma in 28 (82.4%)
cases, and Cellular Leiomyoma in 1 (2.9%) case. No
blood transfusions were administered in any of the
cases, and no postoperative fever was detected.
Myoma type was intramural in 10 (29.4%) of the cases,
intramural/subserous in 1 (2.9%), pedular in 1 (2.9%),
and subserous in 22 (Table 1).

There is no statistically significant difference in gravida,
parity, and abortion rates based on myoma diameter
(p>0.05). There is no statistically significant difference
in myoma locations based on myoma diameter,
pathological diagnostic type, or myoma uteri kinds
(p>0.05) (Table 2).

There is no statistically significant difference in average
age, weeks of pregnancy, or weight of the baby at
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birth based on myoma diameter (p>0.05). There is a
statistically significant difference between operation
times based on myoma diameter (p <0.05). The group
with larger myoma diameters had a longer operation
time. There is no statistically significant difference
between preoperative and postoperative Hgb levels
based on myoma diameter (p>0.05). In the group with
a myoma diameter smaller than 5 c¢cm, the reduction
in postoperative Hgb levels compared to preoperative
Hgb levels was not statistically significant (p>0.05). In
the group with a myoma diameter of 5 or greater, the
reduction in postoperative Hgb levels compared to
preoperative Hgb levels was not statistically significant
(p>0.05) (Table 3).

Table 1. Clinical and demographic characteristics of the cases.

Min-Max Mean+SD
Age 25-45 33.62+4.80
Week of Pregnancy 28-40 37.50+2.15
Preop Hgb 11-14.9 11.64+2.97
Postop Hgb 10-13.6 10.51+3.21
Baby Weight (gr) 1330-4000 2983.5+665.01
Operation time (min) 35-70 49.18+11.03
n %
1 14 41.2
Gravida 2 4 11.8
>3 16 47
0 14 41.2
Parity 1 6 17.6
>2 14 41.2
Abortion 0 B 6>
21 7 35
Myoma Location Corpus 27 79.4
Fundus 6 17.6
Isthmus 1 2.9
Pathology Degenerate Leiomyoma 5 14.7
Leiomyoma 28 82.4
Cellular Leiomyoma 1 2.9
Blood Transfusion Not 34 100
Postoperative fever Not 34 100
Myoma Type Intramural 10 29.4
Intramural/Subserous 1 2.9
Pedunculated 1 2.9
Subserous 22 64.7

Preop: preoperative, Postop: postoperative, Hgb: hemoglobin, gr: gram, min: minimum, max: maximum, SD: standard deviation, min: minute
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Table 2. Evaluation of clinical characteristics of cases according to myoma diameter.

Myoma Size< 5cm Myoma Size2 5cm
P-value
n; % n; %
1 8;47.1 6;35.1
2 3;17.6 1;5.9
Gravida 30.515
3 3;17.6 5;29.4
>4 3;17.6 5;29.4
0 8;47.1 6;25.3
Parity 1 3;17.6 3;17.6 20.751
>2 6;35.3 8;47.1
Not 6;66.7 7,63.6
Abortion ’0.156
Yes 3;33.3 4;36.4
Myoma location Corpus 13;76.5 15; 88.2 20.656
Fundus 4;23.5 2;11.8
Pathology Degenerate Leiomyoma 3;17.6 3;27.6 21.000
Leiomyoma 14;82.4 14;82.4
Myoma type Intramural 4;23.5 6; 35.3 30.452
Subserous 13;76.5 11;64.7
Fisher’s Exact test, 3Ki-Kare-test
Table 3. Characteristics of myomas in pregnant women who underwent cesarean section.
Myoma size< 5cm Myoma size2 5cm
P-value
MeantSD MeantSD
Age 33.5344.66 33.7145.07 '0.917
Week of pregnancy 37.47+1.51 37.53+2.69 10.938
Baby weight (gr) 2872.06+612.05 3095.0+715.04 10.336
Operation time (min) 45.47+9.94 52.88+11.09 10.048*
Pre-op Hgb 11.70+3.08 11.59+2.95 10.915
Post-op Hgb 10.94+2.91 10.07+3.52 10.441
Pre-op/ Post-op Hgb 40.404 40.179

"Mann Whitney U test, * Wilcoxon test, ¥*p<°.%, Preop: preoperative, Postop: postoperative, Hgh: hemoglobin, gr: gram, min: minimum,

max: maximum, SD: standard deviation

DISCUSSION

Our study analysed clinical, pathological, preoperative,
and postoperative data from patients who received
myomectomy during caesarean section. The cases
who had myomectomy during caesarean section were
divided into two groups based on myoma size: less
than 5 cmand 5 cm or above. There was no statistically
significant difference between the two groups
when comparing age, gestational week, infant birth
weight, uterine location of myomas, myoma kinds,
pathological examination results, and preoperative
and postoperative haemoglobin levels. However, it
was discovered that the operation time in cases with

myomas greater than 5 cm was statistically significant
longer than in cases with myomas smaller than 5
cm (p=0.048). It demonstrates that the increases in
myoma size between the two groups is unrelated to
the increase in morbidity; the only difference is the
increased operating time.

Gynaecological pathologies, particularly myoma, have
become more common after surgical delivery in recent
years as the number of advanced-age pregnancies
and caesarean deliveries has increased worldwide.
For all of these reasons, it is stated that performing a
myomectomy operation during caesarean delivery has
a positive effect on subsequent pregnancies and the
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patient's quality of life, the possibility of myoma re-
developing is very low, and the risk of complications
related to the operation is low (16, 17). However, it
should be noted that myomectomy performed during
caesarean delivery can result in serious morbidities
such as postpartum bleeding and hysterectomy,
including loss of fertility, so it is best to perform this
procedure in effective centres with clinical experience
and adequate blood and blood product replacement
services. During our study, we did not administer any
blood or blood products to 34 patients who underwent
myomectomy during caesarean section. Furthermore,
we did not observe any pathological findings that
would lead to increased morbidity in the postoperative
period, such as high fever or similar, in any of our
patients' clinical vital signs.

Recently, it has been revealed that caesarean
myomectomy is safe. Caesarean myomectomy is now
widely regarded as an effective and safe procedure,
particularly when performed by expert gynaecologists.
Thus, the chance of repeat myomectomy surgery,
the risks associated with repeat anaesthesia, and the
expense are all decreased. Furthermore, the increased
risk of pregnancy complications caused by mucosal-
located myomas is reduced, and women's quality
of life improves as a result of increased fertility after
myomectomy and a decrease in clinical symptoms such
as myoma-related pelvic pain and vaginal bleeding
(18).

A study of 111 cases in which myomectomy was
performed during caesarean section found that
hysterectomy was never performed. Furthermore,
there were no significant differences observed in terms
of operationtime, hospital stay,amount ofbleeding, and
rates of serious complications between the two groups
(Those with myomectomy and those without). Caution
is advised specifically while removing intramural deep-
seated myomas, however it has been confirmed that
myomectomy is generally safe regardless of the size
and location of the myoma (12). None of the cases
in our analysis required hysterectomy or any other
surgical intervention to prevent bleeding, which is
consistent with the results of all the cases that received
myomectomy during caesarean delivery. There were
no complications during or after the operation.
Furthermore, it is worth noting that the majority of our
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cases exhibited myoma sizes of 5 cm or smaller and
were located subserosally within the uterine corpus.
As a result, the level of bleeding experienced was
minimal, obviating the necessity for blood transfusion.
Consequently, our incidence rates of fever and similar
complications were lower in comparison to the existing
body of literature (19).

When examining the literature, it is evident that
myoma sizes play a crucial role in determining
clinical and pathological results, as well as potential
complications, in cases where caesarean myomectomy
is performed. This highlights the significance of myoma
sizes in all obstetric or gynaecological scenarios
requiring myomectomy. However, we may conclude
that there is no obvious cut-off value for myoma
sizes. Upon reviewing the conducted studies, it was
found that performing myomectomy during caesarean
section is safe, regardless of the number, size, and
location of myomas. This conclusion was based on a
study that included cases with myoma sizes of 5 cm
and above, where no complications were observed.
Another study found no significant variation in the
reduction of haemoglobin levels, length of hospital
stays, and duration of surgery among patients with
myomas larger than 5 cm who underwent caesarean
myomectomy. The size and location of the myoma did
not affect the feasibility of performing myomectomy
(20).

A meta-analysis of 2301 cases was conducted,
comparing cases with and without myomectomy
after caesarean delivery. The average haemoglobin
reduction in the caesarean myomectomy group was
0.25 mg/dL greater (95% [Cl]: 0.06-0.45), and the
requirement for blood transfusion was increased
[OR]: 1.41; 95% [Cl]: 0.96-2.07 (21). However, another
retrospective cohort study published in 2019 reported
no difference in average Hb decrease or blood
transfusion rate between patients who received CS
myomectomy and those who underwent CS alone
(19). In our study, when we examined the cases who
underwent myomectomy during caesarean section
as below 5 cm and 5 cm and above, there was no
difference between the two groups in terms of myoma
location, pathological examination, myoma types, and
amount of bleeding, and the operation time was only
statistically significantly longer in cases with myomas
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of 5 cm and above. However, no increased bleeding,
blood and blood product replacement, wound
infection, or similar complication rates were found in
any case related to the longer duration.

It is believed that myomectomy conducted after a
caesarean delivery takes longer, regardless of the size
of the myoma. It is stated that the difference in average
operation times is statistically significant (22-24).
Another study indicated that when myomectomy was
performed during a caesarean section, the operation
time was statistically significantly longer in the groups
who had intramural and subserosal myomectomy than
in the groups who did not (25).

A comparative analysis was conducted between
21 pregnant patients diagnosed with myoma uteri
measuring above 5 cm and 68 pregnant patients with
myoma uteri measuring under 5 cm. The analysis
focused on evaluating the clinical, pathological, and
complications following myomectomy performed
during caesarean section. The operation time was found
to be 13.1 minutes longer in the over 5 cm group, but
it was stated that there was no statistically significant
difference in terms of operation time between the
two groups. In addition, the study reported that the
duration of hospitalisation was 0.6 days longer in the
group with myomectomy greaterthan 5 cm, but thiswas
not statistically significant (26). Our study reveals that
the average operation time was 7.41 minutes longer
on average (52.88+11.09 compared to 45.4749.94) in
the group where myomectomy was performed over
5 cm, and this difference was statistically significant
(p=0.048).

When myoma uteri is identified, particularly in
gynaecology, despite the progress made in medical and
surgical treatments, hysterectomy is still the preferred
option over fertility-sparing surgery. Upon reviewing
the literature, particularly regarding abdominal
myomectomy operations, it has been reported that
there is a transition to hysterectomy in % 2cases
due to bleeding and similar serious complications,
especially due to inadequate haemostasis. Despite
retrospective studies indicating a 0% rate of serious
complications, such as loss of fertility or hysterectomy,
after caesarean myomectomy, clinicians continue to
avoid this procedure due to concerns about potential
risks (19, 27, 28). In this study, we did not develop any
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potentially serious complications in all myomectomy
cases in which 5 cm below or above 5 cm were removed
in the CS. Furthermore, we did not have any cases in
which a hysterectomy was conducted in a manner that
would result in a loss of fertility.

When examining the studies overall, a comparison
was made between the operation times in cases
with and without myomectomy during caesarean
section. It was noted that the operation times were
generally longer, ranging from 5 to 15 minutes, in the
myomectomy group. It is stated that this difference
in operation times is of no importance, because it
has been stated that the group without myomectomy
may need a second operation later, which causes an
increase in surgical and anaesthesia complications and
an increase in cost (10, 29). In our study, myomectomy
was conducted in all cases. In our study, myomectomy
was conducted in all cases, and when these cases were
reviewed in terms of myoma size, we can conclude
that it is important since it is the first clinical study to
indicate that the operation duration may rise as the
myoma size grows.

The primary concern during a myomectomy operation
performed during a caesarean section is the occurrence
of post-myomectomy haemorrhage. Consequently,
healthcare professionals universally refrain from
doing myomectomy operations during caesarean
sections. In reality, the contractility of the uterus is
the most important predictor of the risk of bleeding
in myomectomy surgery during caesarean section,
both in gynaecological and especially in obstetric
cases. Furthermore, it is important to acknowledge
the physiological thrombogenic condition that occurs
during pregnancy. This condition involves an elevation
in coagulation factors that promote clotting, as well as
an increase in the contractile capacity of the pregnant
uterus. These physiological changes effectively prevent
bleeding, despite the increased blood flow in the
pregnant uterus. Upon completion of data analysis, a
caesarean myomectomy operation may be advised in
specific cases, conducted by skilled medical facilities
and an experienced surgical team, while considering
all protective and risky variables associated with
pregnancy.

Our study has some limitations. The most important
limitations of our study include its retrospective
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nature, limited number of participants, absence of a
control group comprising individuals diagnosed with
myoma during caesarean section but not subjected to
myomectomy, and the absence of long-term clinical
monitoring and data on subsequent pregnancies.
Furthermore, a relative decrease in morbidity may
have been detected due to myoma location, size, and
number, as well as clinical heterogeneity, and each
case could not be examined individually in terms of
potential complications. The fact that all our cases
underwent myomectomy during caesarean section and
the absence of a control group that did not do so may
actually reduce the risk of bias, because in selected
cases, the removal of single, millimetrically small and
pedunculated or serosal myomas could have resulted
in similar selection bias, as well as reducing morbidity.
Moreover, the expertise of our centre in this field may
have reduced the risk of complications.

Nevertheless, However, after the caesarean
myomectomy operation performed in a single
experienced centre by the same surgical team
experienced in terms of postpartum bleeding, the fact
that our clinical results support myomectomy during
caesarean section, in line with the literature, can be
seen as the most important strength. Furthermore, our
study's strength is underscored when we consider the
possibility that all myomas identified during caesarean
section were removed without differentiation of their
localised area, type, and size, and that if not eliminated,
a subsequent operation may be necessary.

CONCLUSION

Performing a myomectomy during a caesarean section
does not result in serious morbidity or mortality. There
is a lengthening of the surgical procedure's duration,
particularly in cases with large-sized myomas.
However, this does not result in serious postoperative
complications. Myomectomy operations can be
successfully carried out during caesarean sections in
skilled medical facilities.
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ORIGINAL ARTICLE

EVALUATION OF THE LEVELS OF ANXIETY AND SELF-
ESTEEM EXPERIENCED BY EMERGENCY SERVICE
PERSONNEL AT THE BEGINNING AND END OF THEIR

SHIFT

Acil Servis Calisanlarinda Vardiya Baslangicinda ve Bitisinde
Olan Anksiyete ve Benlik Saygisinin Degerlendirilmesi
Meral YILDIRIM', Tuba SAFAK?, Gulsah CIKRIKCI ISIK?, Yunsur CEVIK'

ABSTRACT

Objective: This study aimed to evaluate changes in anxiety and self-esteem among emergency department
(ED) staff at the beginning and end of their shifts.

Material and Methods: A cross-sectional study was conducted at a tertiary hospital's ED in between Sep-
tember 2022-March 2023.Participants, including all ED staff with more than 6 months of experience, comp-
leted the State-Trait Anxiety Inventory (STAI), Rosenberg's Self-Esteem Scale (RSES), and the Self-Esteem Ra-
ting Scale-Short Form (SERS-SF) at start and end of their shifts.Data were analyzed with comparisons made
using paired t-tests and Wilcoxon tests for dependent groups and independent t-tests and Mann-Whitney
U tests for independent groups.Correlations between STAI-2 and SERS-SF scores were examined using Spe-
arman's correlation test.

Results: Mean STAI-2 score was 4018, indicating moderate trait anxiety, while STAI-1 scores at shift start
averaged 39+11 in 108 participants.Self-esteem scores, measured by SERS-SF (median 108) and RSES (me-
dian 3), were high.No significant changes in anxiety or self-esteem scores were observed.A weak negative
correlation was found between STAI-2 and SERS-SF scores (r = -0.484, p < 0.001), but no correlation existed
between STAI-2 and RSES.

Conclusion: ED staff experienced moderate levels of anxiety, which remained stable throughout their shifts.
High self-esteem among participants may contribute to stable anxiety levels.

Keywords: Anxiety; Emergency; Self-Esteem

OZET

Amag: Bu calismada acil servis (AS) galisanlarinin vardiyalarinin basinda ve sonunda anksiyete ve benlik
saygilarindaki degisikliklerin degerlendirilmesi amaglandi.

Gereg ve Yontemler: Eylil 2022-Mart 2023 tarihleri arasinda lgiinci basamak bir hastanenin acil servisin-
de yapilan kesitsel bu galismada 6 aydan fazla deneyimi olan tim acil servis personeli dahil olmak tzere
katiimcilar, vardiyalarinin basinda ve sonunda Durumsal-Surekli Kaygi Envanteri (STAI), Rosenberg Benlik
Saygisi Olgegi (RSES) ve Benlik Saygisi Derecelendirme Olgegi-Kisa Formu'nu (SERS-SF) doldurdular. Veriler,
bagimli gruplar icin eslestirilmis t-testleri ve Wilcoxon testleri, bagimsiz gruplar igin ise bagimsiz t-testleri
ve Mann-Whitney U testleri kullanilarak yapilan karsilastirmalarla analiz edildi. STAI-2 ve SERS-SF puanlari
arasindaki korelasyonlar Spearman korelasyon testi kullanilarak incelendi.

Bulgular: Ortalama STAI-2 puani 4018 olup, orta dizeyde surekli kaygiy1 gosterirken, vardiya baslangicinda
STAI-1 puani 108 katilimcida ortalama 39+11 idi. SERS-SF (ortanca 108) ve RSES (ortanca 3) ile dlglilen 6z
saygl puanlari yliksekti. Kaygi veya benlik saygisi puanlarinda anlamh bir degisiklik gézlenmedi. STAI-2 ve
SERS-SF puanlari arasinda zayif bir negatif korelasyon bulundu (r = -0,484, p < 0,001), ancak STAI-2 ve RSES
arasinda bir korelasyon yoktu.

Sonug: Acil servis personelinin, vardiyalari boyunca sabit kalan orta diizeyde kaygi yasadigi gorilmustir.
Katihmcilar arasindaki yiiksek benlik saygi, stabil kaygi diizeylerinde katkisi oldugu dustnilmektedir.

Anahtar Kelimeler: Anksiyete; Acil Servis; Benlik Saygisi
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INTRODUCTION

Emergency departments (ED) are the most chaotic
departments of hospitals. The necessity for immediate
medical attention, coupled with the congestion that
characterizes emergency departments, can precipitate
a highly stressful environment for healthcare
professionals. Furthermore, the frequent occurrence
of traumatic events and deaths, coupled with the
elevated prevalence of violence against healthcare
workers in emergency departments, may serve as
significant contributing factors to the development
of anxiety and stress. Consequently, these adverse
factors may have an impact on the physical and mental
wellbeing of ED staff (1).

Stress is the most significant risk factor for depressive
disorders, sleep disorders, substance abuse, and
anxiety. The term 'anxiety' is defined in the updated
literature as a high level of worry that is not
accompanied by an objective danger. Anxiety can be
classified into two categories: state anxiety and trait
anxiety. State anxiety manifests when an individual
encounters a dangerous and undesirable situation.
In contrast, trait anxiety occurs independently or
disproportionately from any objective reason and is
characterized by a pervasive sense of worry or tension,
which is associated with increased activity of the
autonomic nervous system (2).

Work-related stress is a significant contributing factor
to the development of anxiety disorders. Although
anxiety is a necessary reflex for survival, it has the
potential to negatively impact quality of life when it
is excessive. Several studies have demonstrated that
ED staff exhibit higher levels of anxiety than other
healthcare providers. This is thought to be due to
several factors, including working in shifts, irregular
sleep habits and excessive workload (3). This may
result in burnout and the dismissal of staff. One factor
that protects an individual from burnout is self-esteem.
Job dissatisfaction and low motivation can lead to a
decrease in self-esteem (4, 5).

The objective of this study was to evaluate changes
in anxiety and self-esteem among ED staff before and
after shifts.

MATERIALS AND METHODS
This was a cross-sectional study conducted in an
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emergency department of a tertiary hospital with
approximately one thousand daily admissions in the
capital, between September 2022 and March 2023.
Local ethics committee approval was obtained from
Ethic Committee of Kegiéren Training and Research
Hospital at 26/02/2020.

Staff who had worked in the ED for more than 6 months
in any role (doctor, nurse, security, medical secretary,
etc.) were included in the study. Written informed
consent was obtained from all participants. The State-
Trait Anxiety Inventory (STAI), Rosenberg's Self-Esteem
Scale (RSES) and the Self-Esteem Rating Scale-Short
Form (SERS-SF) were administered to all participants
at the beginning and end of their ED shift to assess
anxiety and self-esteem. Demographic data and test
scores were recorded on study forms. Participants who
did not answer all questions on the forms or who did
not attend before or after their shift were excluded.
The State-Trait Anxiety Inventory (STAI) was first
developed by Spielberger et al in 1970, revised in 1983
and translated into Turkish by Oner and Le Compte in
1985. This scale has two subscales, the first part (STAI-
1) measures the current level of anxiety (state) and the
second part (STAI-2) assesses the relatively stable state
of anxiety (trait). Each section consists of 20 questions
answered on a 4-point Likert scale, so the total score
of the STAI subscales can vary from 20 to 80. Average
scores generally range from 36 to 41, with scores of
20-37 indicating no or low anxiety, 38-44 moderate
anxiety, and 45-80 high anxiety (6, 7).

The Rosenberg’s Self-Esteem Scale (RSES) was
developed by Rosenberg in 1965 and its Turkish
adaptation was made by Cuhadaroglu in 1986. It
consists of ten sentences (the first 5 in a positive way,
the last 5 in a negative way) using a 4-point Likert
scale. High scores indicate high level of self-esteem
and test group participants in three as high, medium
and low level of self-esteem in the end (8). We coded
the participants as 3, 2 and 1 for high, medium and low
levels of self-esteem respectively.

The The Self Esteem Rating Scale-Short Form (SERS-
SF) was first developed by Nugent and Thomas in
1993, and Lecomte et al. shortened it to 10 negative
and 10 positive items, using a 7-point Likert scale (9).
Thus, the original scores vary between (-10 to -70)
for negative self-esteem and (+10 to +70) for positive
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self-esteem. In our study, to facilitate interpretation,
a formulation was used: [(70 + total score in negative
phrases) + (total score in positive phrases)], so our
scores could be between 10 - 130, with higher scores
indicating high levels of self-esteem.

Data were interpreted using SPSS 22.0 (Chicago, IL,
USA). After analysing the distribution of normality with
the Shapiro-Wilk test, normally distributed data were
presented as mean * standard deviation (SD) and non-
normally distributed data were presented as median
and interquartile range (IQR)25-75. Comparisons
between independent groups were made using the
Independent Sample t test for parametric variables
and the Mann-Whitney U test for non-parametric
variables. Comparisons between dependent groups
were made using paired sample t-test for parametric
variables and Wilcoxon test for non-parametric
variables. Correlation between STAI-2 and SERS-SF was
analysed by Spearman correlation test. P<0.05 was
considered statistically significant for all tests.

RESULTS

The study included a total of 108 participants, of whom
23 were doctors, 33 were nurses and 52 were other
ED staff. Fifty-seven of the participants were female
and the mean age of the participants was 378 years.
General characteristics of the participants are shown

Table 1. General features of the participants
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in Table 1.

The participants' anxiety and self-esteem were
assessed using different scales. The mean STAI-2 score
was 4018, which means that the current anxiety level
of the participants was at the moderate level. At the
beginning of the shift, the mean STAI-1 score, which
shows the current level of anxiety, was 39+11, which
was similar to the STAI-2 score. In terms of self-esteem,
the SERS-SF score was 108 (IQR 25-75%: 98 - 115.75)
and the RSES score was 3 (IQR 25-75%: 3-3), indicating
that their self-esteem was healthy and at a good level.
We assessed these scores at the end of the shift and
there was no difference in anxiety levels and self-
esteem scores between the beginning and end of the
shift (Table 2).

We also evaluated the anxiety and self-esteem scores
according to a number of variables. Firstly, there was
no difference in these scores between males and
females; also, in the within-group comparisons, there
was no difference between the scores at the beginning
and end of the shift for either females or males. We
divided the participants into two groups according
to their role in the ED. Emergency physicians, junior
doctors and nurses made up the first group, and other
duties made up the second group. Anxiety and self-
esteem scores were similar between the groups. The
only difference between the groups was in the RSES

N=108

Age (mean £ SD) 3748
Gender (n)

Female 57

Male 51
Duty (n)

ED specialist 7

ED resident 16

Nurse 23

Medical secretary 22

Security 13

Cleaning staff 7

Servant 10
Time period on duty (n)

6 month — 5 years 39

5-10years 37

>10 years 32

Abbreviations: SD: Standart Deviation, ED: Emergency department
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score of the healthcare workers, which decreased
at the end of the shift. We also analysed the scores
according to the length of time they had worked in the
ED, dividing the participants into two groups: those
who had worked in the ED for less than 5 years and
those who had worked in the ED for more than 5 years.
Again, there was no difference between the groups
according to length of time in the ED. In between group
comparisons, the SERS-SF score at the end of the shift
was increased in participants who had worked >5 years
in the ED. (Table 3).

We analysed the correlation between anxiety and self-
esteem scores. There was a weak negative correlation
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between STAI-2 and SERS-SF scores of the participants
(p=<0.001 and r= -484). There was no correlation
between the STAI-2 and the RSES.

DISCUSSION

In this study, in which anxiety and self-esteem were
assessed in emergency service staff at the beginning
and end of their shift in the ED, the results showed
that there was no significant difference in participants'
anxiety levels and self-esteem scores between the
beginning and end of their shift. On the other hand,
staff anxiety scores were generally at a moderate level
and didn't differ according to participants' gender, role

Table 2. Anxiety and self-esteem scores of the participants at the beginning and end of the shift.

N=108 General score Beginning of the shift End of the shift P value
STAI-2* 40.3+8.3

STAI-1** 39.4+10.7 39.3+9.7 0.86
SERS-SF 108 (IQR 98 - 115.75) 110 (IQR 97 — 118) 0.12
RSES 3(laR3-3) 3(IQR3-3) 0.22

*STAI-2 shows general anxiety level of the patient. **STAI-1 shows momentary anxiety level of the patient Abbreviations: STAI: State Trait
Anxiety Inventory, SERS-SF: Self-esteem Rating Scale Short Form, RSES: Rosenberg Self-esteem Scale

Table 3. Anxiety and self-esteem scores of the participants according to variables

STAI-2 STAI-1 SERS-SF RSES
General | Beginning End of P1 Beginning End of P1 Beginning End of P1
score of the shift | the shift | (in group*) | of the shift | the shift | (in group*) | of the shift | the shift | (in group*)
Gender
Female 4147 39+10 39+10 0.839 106 (IQR 107 (IQR | 0.422 3(IQR3-3) | 3(IQR 0.48
98-112) 96-116) 3-3)
Male 4049 40412 40£10 0.971 111 (IQR 113 (IQR | 0.181 3(IQR3-3) | 3(IQR 0.317
98-116) 98-118) 2-3)
P2 (between groups**) | 0.053 0.182 0.785 0.155 0.092 0.866 0.706
Duty
Health staff 397 3911 3911 0.550 108 (IQR 111 (IQR | 0.053 3(IQR3-3) | 3(IQR 0.034
98-114) 98-117) 2.25-3)
Other staff 4249 40£10 40£9 0.777 109 (IQR 109 (IQR | 0.930 3(IQR3-3) | 3(IQR 1.0
98-118) 96-120) 3-3)
P2 (between groups) 0.116 0.388 0.05 0.389 0.944 0.228 0.862
Tenure
<5 years 398 39411 37+10 0.284 106 (IQR 107 (IQR | 0.338 3(IQR3-3) | 3(IQR 1.0
97-112) 97-113) 2-3)
>5 years 4148 40411 4149 0.665 109 (IQR 112 (IQR | 0.01 3(IQR3-3) | 3(IQR 0.134
98-117) 97-121) 3-3)
P2 (between groups) 0.618 0.727 0.907 0.332 0.058 0.335 0.809

*In group comparisons analyzed the difference between scores of the beginning and end of the shift, in that particular group. **Between
group comparisons analyzed the difference between the scores according to gender, duty and seniority on duty of the groups. Abbreviations:
STAI: State Trait Anxiety Inventory, SERS-SF: Self-esteem Rating Scale Short Form, RSES: Rosenberg Self-esteem Scale, P: p value, IQR: Inter
Quartile Range
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or tenure.

Anxiety is a state of worry, fear or apprehension
that individuals often experience in response to
threatening or stressful situations. These feelings can
be a normal part of everyday life and are usually a
temporary reaction. However, when anxiety becomes
severe and persistent, it is considered a psychiatric
disorder that affects the individual's quality of life (10).
In emergency services, which are among the most
demanding and intensive areas of health care, factors
such as uncertainty, heavy workloads and night shifts
are situations that increase anxiety levels in workers
(1). In a study by Sonmez et al, emergency physicians
were found to have low to moderate levels of anxiety
and high levels of occupational burnout (11). In a
study conducted in China, anxiety was found in 62% of
night shift nurses, and factors influencing the level of
anxiety were identified as busyness during night shifts,
food intake during shift work, working > 40 h/week
during shift work, and sleep quality before and after
night shifts (12). Although there was no difference in
state anxiety levels before and after shifts, the trait
anxiety scores of the staff were at a moderate level, in
accordance with the literature.

Self-esteem is a psychological state that expresses
an individual's self-worth and respect. It determines
how valuable and important a person feels about
themselves, their own competence and how they see
themselves in general (13). High self-esteem is known
to make positive contributions in many areas, such
as self-efficacy, positive emotionality and attachment
security (14). Studies have also demonstrated that
self-esteem is an important regulator of anxiety and
emotion regulation (15). A study from India showed
that health workers with low self-esteem were almost
three times more likely to experience high stress, and
those who were stressed were more than three times
more likely to experience burnout (16). In our study,
the participants' high self-esteem may have protected
them from experiencing higher levels of anxiety.

The limitations of the study can be summarised as
follows: The study only measured levels of anxiety and
self-esteem at the beginning and end of the shift. This
may not reflect daily variability and long-term trends.
The study was conducted in a single centre and has
limited generalisability. Each of the scales used has its
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own limitations. The simultaneous scoring of the two
parts of the STAI, separating state and trait anxiety, may
not reflect complex anxiety states in sufficient detail.
The fact that the RSES and SERS-SF only measure self-
esteem with specific statements may not capture all
aspects of participants' self-esteem.

CONCLUSIONS

The present study evaluated anxiety and self-esteem
among emergency service personnel. The findings
indicated that the participants exhibited moderate
anxiety levels, which remained consistent throughout
the shift and were not influenced by gender, duty, or
seniority. Conversely, the self-esteem scores were
notably high, suggesting that this may serve as a
protective factor for anxiety regulation.
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ORIGINAL ARTICLE

EXPLORING THE IMPACT OF ARTHROSCOPIC SURGERY
ON SLEEP QUALITY AND CLINICAL RECOVERY IN
CHRONIC LATERAL EPICONDYLITIS PATIENTS

Kronik Lateral Epikondilit Hastalarinda Artroskopik Cerrahinin
Uyku Kalitesi ve Klinik iyilesme Uzerindeki Etkisinin Arastiriimasi

Mehmet Okan ATAHAN?, Fatih GOLGELIOGLU?, Mustafa YALIN3, Aydogan ASKIN?,
Goker YURDAKUL?, Alper OZER®

ABSTRACT

Objective: The purpose of the current study was to investigate the postoperative pattern of sleep quality
and to evaluate the correlation between sleep quality and clinical scores in patients following arthroscopic
surgery for chronic persistent lateral epicondylitis (ASCPLE).

Material and Methods: The current study included consecutive patients seeking lateral epicondylitis (LE)
treatment at four orthopaedic outpatient clinics between 2020 and 2022 who failed to improve with con-
servative treatments and consented to ASCPLE. The current study evaluated patient demographics, the
Pittsburgh Sleep Quality Index (PSQl), and patient-rated outcomes measures (PROMs) like the Disability
of the Arm, Shoulder, and Hand (DASH) score and the Patient-rated Tennis Elbow Evaluation (PRTEE) score
before and after ASCPLE surgery, with follow-up assessments at three weeks, three months, and six months.
Results: The study involved 28 patients aged 32-47 years. Statistically significant decreases were observed in
the PSQI and DASH values at postoperative 3rd week, 3rd month, and 6th month compared to preoperative
values (p<0.05). The PRTEE scoring showed a decrease in postoperative period and an increase in postope-
rative 6th month, albeit statistically lower than preoperative period. The present investigation revealed a
significant correlation between preoperative PSQIl scores and DASH and PRTEE scores, with a correlation of
71.9% and 67.3%, respectively.

Conclusion: ASCPLE significantly improves sleep quality and reduces clinical scores up to six months posto-
peratively, but caution is needed due to the potential risk of symptom recurrence and deteriorating sleep
quality over time.

Keywords: Elbow Tendinopathy; Sleep Quality; Arthroscopic Surgery

OZET

Amag: Bu calismanin amaci kronik persistan lateral epikondilit (ASCPLE) nedeniyle artroskopik cerrahi uygu-
lanan hastalarda ameliyat sonrasi uyku kalitesi paternini aragtirmak ve uyku kalitesi ile klinik skorlar arasin-
daki korelasyonu degerlendirmektir.

Gereg ve Yontemler: Bu ¢alismaya 2020-2022 yillari arasinda doért ortopedi polikliniginde lateral epikondilit
(LE) tedavisi goren, konservatif tedavilerle iyilesme saglanamayan ve ASCPLE'ye onay veren ardisik hastalar
dahil edildi. Bu ¢alismada, ASCPLE ameliyati 6ncesinde ve sonrasinda hasta demografisi, Pittsburgh Uyku
Kalitesi indeksi (PSQI) ve Kol, Omuz ve El Engelliligi (DASH) skoru ve Hasta Tarafindan Degerlendirilen Tenisgi
Dirsegi Degerlendirmesi (PRTEE) skoru gibi hasta tarafindan degerlendirilen sonug 6lgtimleri (PROM'lar) lg
hafta, Ug ay ve alti aylik takip degerlendirmeleriyle degerlendirilmistir.

Bulgular: Calismaya yaslari 32-47 arasinda degisen 28 hasta dahil edildi. Postoperatif 3. hafta, 3. ay ve 6.
ayda PSQl ve DASH degerlerinde preoperatif degerlere gore istatistiksel olarak anlamli dususler gozlendi
(p<0,05). PRTEE skorlamasinda ameliyat dncesi doneme gore istatistiksel olarak daha distk olmakla birlikte
ameliyat sonrasi donemde azalma, ameliyat sonrasi 6. ayda ise artig goriildi. Bu arastirma, ameliyat dncesi
PSQl skorlari ile DASH ve PRTEE skorlari arasinda sirasiyla %71,9 ve %67,3'liik bir korelasyon ile anlamli bir
iliski oldugunu ortaya koymustur.

Sonug: ASCPLE, ameliyat sonrasi alti aya kadar uyku kalitesini dnemli 6lgiide iyilestirmekte ve klinik skorlari
azaltmaktadir, ancak semptomlarin niiksetmesi ve zaman iginde uyku kalitesinin bozulmasi riski nedeniyle
dikkatli olunmasi gerekmektedir.

Anahtar Kelimeler: Dirsek Tendinopatisi; Uyku Kalitesi; Artroskopik Cerrahi
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INTRODUCTION

Lateral epicondylitis (LE), also referred to as tennis
elbow, is a prevalent orthopaedic ailment that impacts
approximately 1% to 3% of the overall population. It
primarily affects individuals over the age of 40, with an
equal distribution between genders (1,2). The available
literature suggests that a significant proportion of LE
cases, ranging from 70% to 90%, exhibit a clinical path
characterised by either spontaneous remission or a
positive response to conservative treatment strategies.
These strategies often include rest, the administration
of non-steroidal anti-inflammatory medicines, the use
of orthotic devices, physical therapy interventions,
and the application of injections (3). LE is a condition
that arises due to the presence of overload, repetitive
microtrauma, and degenerative alterations on the
extensor carpi radialis brevis (ECRB) tendon. In cases
where conservative care is not deemed effective,
both arthroscopic and open surgeries are frequently
considered as possible treatment options (4). The
necessity of surgical treatment remains debatable and
lacks a widely accepted consensus. However, surgical
treatment, particularly using arthroscopic methods, is
often beneficial for those experiencing prolonged and
debilitating pain, even over six months of nonoperative
therapy (5). Arthroscopic approaches offer advantages
such as improved visualisation of intraarticular
structures, shorter rehabilitation time, and reduced
postoperative morbidity (6).

Sleep disruption is a commonly reported issue among
people who have chronic pain (7-9). The relationship
between persistent pain and sleep problems is
reciprocal (10). Specifically, chronic pain may result
in disruptions to sleep patterns, whereas those
experiencing persistent insomnia are susceptible to
developing chronic pain (8). Limited research exists on
the association between chronic persistent LE and sleep
quality (11). Nevertheless, a dearth of research exists
in the scholarly literature regarding the investigation of
alterations in sleep quality after arthroscopic surgery
for chronic persistent lateral epicondylitis (ASCPLE).
Hence, the current study aimed to investigate the
potential enhancement of sleep quality and clinical
outcomes in patients following ASCPLE. The hypothesis
is that ASCPLE significantly improves sleep quality and
reduces clinical scores up to six months postoperatively.
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MATERIALS AND METHODS

Through clinical consultations and retrospective data
analysis, an observational research was conducted. The
current study reviewed the clinical records of patients
who underwent ASCPLE at four orthopaedic outpatient
departments between 2020 and 2022. The current
study received approval from the ethics committee of
the Firat University Faculty of the Medicine (Approval
Date: 27/09/2023, Approval Number: 2023/13-44).
All patients provided the written informed consent
form under with the ethical guidelines set forth
by the hospital's committee. Patients who sought
treatment for LE at two orthopaedic outpatient clinic
between 2020 and 2022, attempted conservative
treatments such as rest, splinting, and local injection
therapy (steroid) without improvement, and
consented to ASCPLE were included in the study.
The exclusion criteria for the current study were as
follows: individuals who had undergone prior surgical
intervention in the elbow region for any reason; those
who had not received conservative treatments (such
as rest, splinting, and local injections) for LE for a
minimum of 6 months; individuals with inflammatory
disease in the elbow region; those with diabetes, sleep
apnea syndrome, or restless leg syndrome; individuals
with autoimmune disease; patients using medications
for neuropathic pain; and patients using medications
for narcolepsy. Patient demographics, the Pittsburgh
Sleep Quality Index (PSQl), the patient-rated outcomes
measures (PROMs) such as the Disability of the Arm,
Shoulder, and Hand (DASH) score, and a Patient-rated
Tennis Elbow Evaluation (PRTEE) score were collected
prior to surgery. The participants were instructed to
come back for a follow-up assessment on the PSQl,
DASH, and PRTEE three weeks, three months, and six
months after undergoing ASCPLE.

The PSQl is a validated instrument used for the
evaluation of sleep quality (12). The assessment
consists of a series of 19 questions that the patient
answers, which are categorised into seven distinct
sections: sleep quality, sleep onset latency, sleep
duration, habitual sleep efficiency, presence of sleep
disorders, use of sleep medicine, and daily functional
impairment. Each part is assigned a numerical ranking
ranging from O to 3, where a score of 0 indicates the
absence of any disruption and a score of 3 indicates the
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lowest quality of sleep. The cumulative total of these
seven sections determines the comprehensive PSQl
score, whereby a higher score indicates worse sleep
quality. A cumulative number over 5 indicates a state
of sleep deprivation. There are five supplementary
inquiries that pertain to the assessment of the patient's
partner or roommate, which have no impact on the
overall outcome.

The Patient-Rated Tennis Elbow Evaluation Scale
(PRTEE) was used to assess levels of forearm discomfort
and impairment in individuals diagnosed with LE.
The scale is comprised of two distinct components,
namely pain (consisting of five items) and functional
activities (consisting of ten items). Each item is
assigned a numerical value ranging from 0, indicating
the absence of pain or difficulty in task performance,
to 10, representing the most severe pain or complete
inability to do the activity. The cumulative score is
derived from the combination of the scores from both
components (13,14).

The DASH is classified as a PROM because it solicits an
individual's subjective evaluation of their recuperation
following an upper-extremity injury (15). The injured
individual is required to assess their condition by
completing a 30-item questionnaire that measures
their pain level and ability to perform various tasks. The
International Classification of Functioning, Disability,
and Health Framework (ICF) includes seven questions
that assess pain intensity, falling under the category
of body function and structure (16). Additionally,
there are 23 items that evaluate an individual's ability
to engage in different activities, categorised under
Activity/Participation in the ICF.

All surgical procedures were conducted with general
anaesthesia while the patient was positioned in the
lateral decubitus posture. The surgical procedures
were conducted by orthopaedic specialists who
possessed a minimum of 5 years of expertise in
the field and had sufficient experience in elbow
arthroscopy. The elbow joint was filled with 15 ml
of saline solution, resulting in the displacement of
the brachial artery and median nerve in an anterior
direction. Typically, two conventional arthroscopic
portals were used. The proximal anteromedial portal
is situated at a distance of roughly 2cm proximal and
2cm anterior to the medial epicondyle. Similarly,
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the proximal lateral portal is located around 2cm
proximal and 2cm anterior to the lateral epicondyle
in the region sometimes referred to as the 'soft spot'.
The diagnostic arthroscopy is conducted via the
medial viewing portal prior to establishing the lateral
operating portal, using the 30 scope. This facilitates the
visualisation of the anterior section of the elbow and
enables a comprehensive assessment of the lateral
tissues, particularly the ECRB tendon. A mechanical
shaver with a diameter of 4.5 mm is introduced into
the cannula, and the process is started. The distal
excision of the radio-capitellar capsular complex
was performed up to the standard annular ligament.
Subsequently, an assessment of the radio-capitellar
joint was conducted in both flexion and extension to
verify the absence of any further impingement. The
ECRB tendon's origin is located outside the joint and
necessitates visualisation throughout the surgery.
The ECRB tendon inside the joint capsule was excised
using a shaver. Subsequently, the region situated
immediately inferior to the superior capitellum is
excised, a location that is in close proximity to the ECRB
tendon. The resection procedure is terminated upon
the visual identification of the extensor carpi radialis
longus (ECRL) fibres. The decortication of the lateral
epicondyle was not performed. A soft, thick dressing
was put on the portals after they were stitched up. The
patients were instructed to wear a splint for a duration
of 2-3 days. They were advised to initiate elbow range
of motion (ROM) exercises after the removal of the
splint, and the ends of the sutures were then removed
after a period of two weeks.

The statistical analyses in the current study were
conducted using IBM SPSS Statistics 22 (IBM Corp.
Released 2013. IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp) software. The
normality of the parameters was assessed using the
Shapiro-Wilks test. Descriptive statistical methods,
such as mean, standard deviation, and frequency, were
employed alongside the Friedman test to compare
parameters that did not exhibit a normal distribution
across different periods. The Wilcoxon sign test was
utilised to identify the specific period that contributed
tothe observed differences. Spearman'srho correlation
analysis was employed to examine the associations
between non-normally distributed parameters. The
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significance level was set at p<0.05.

RESULTS

The study included 28 patients, with ages ranging from
32 to 47 years. Of these patients, 15 (53.6%) were
males and 13 (46.4%) were females. The mean age of
the patients was 39.82+4.79 years. Patients' return to
work was 36.2+8.6 days. The conservative follow-up
period for the patients ranged from 8 to 12 months,
with an average of 10.04£1.07 months and a median
of 10 months (Table 1).

Statistically significant differences were observed in
PSQl levels between preoperative, postoperative 3rd
week, postoperative 3rd month, and postoperative
6th month (p<0.05). Statistically significant decreases
were observed in the PSQI values at the postoperative
3rd week, 3rd month, and 6th month compared to
preoperative values (p<0.05), based on pairwise
comparisons. There was a statistically significant
decrease in PSQI values at the 3rd month after surgery
and a statistically significant increase in PSQI values at
the 6th month after surgery, compared to the 3rd week
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after surgery (p1:0.040; p2:0.041; p<0.05). There was
a statistically significant increase in PSQl values at the
6th month postoperative compared to the 3rd month
postoperative (p:0.001; p<0.05) (Table 2) (Figure 1).
The analysis of DASH scores during the preoperative
and postoperative periods revealed a decrease in
scores after surgery, similar to the scoring of PSQl.
However, unlike PSQI, there was no significant increase
in DASH values observed in the sixth month after
surgery (Table 3; Figure 1).

The analysis of PRTEE scoring revealed similar changes
to the PSQI values. There was a significant decrease
in the postoperative period and a significant increase
in the postoperative 6th month, although the latter
remained statistically lower than the preoperative
period (Table 4; Figure 1).

Upon analysing the correlation between the three
scores during the preoperative period, the present
investigation revealed a significant association between
preoperative PSQl scores and DASH and PRTEE scores,
with a correlation of 71.9% and 67.3%, respectively
(Table 5; Figure 1).

Table 1. Data on demographic characteristics of the patients

Min-Max Mean+SD
Age (year) 32-47 39.82+4.79
Return to work (day) 26-50 36.2+8.6
Conservative Follow-up time (month) 8-12 10.04+1.07 (10)
Gender n,%
Male | 15 53.6
Female 13 46.4

Min: Minimum; Max: Maximum; SD: Standart Deviation.

Table 2. Analysing the changes in PSQI levels of patients over time

PsQl Min-Max Mean1SD (Median)
Preop 6-10 8.11+1.03 (8)
Postop 3.Weeks 4-7 5.32+0.72 (5)
Postop 3.Months 4-6 4.96+0.64 (5)
Postop 6.Months 4-7 5.68+0.77 (6)
pt 0.001*
Preop-Postop 3.Weeks p? 0.001*
Preop-Postop 3.Months p? 0.002*
Preop-Postop 6.Months p? 0.001*
Postop 3.Weeks-3.Months p? 0.040*
Postop 3.Weeks-6.Months p? 0.041*
Postop 3.Months-6.Months p? 0.001*

pl: Friedman Test, p2: Wilcoxon Sign Test, *p<0.05, Min: Minimum; Max: Maximum; SD: Standart Deviation; Preop: Preoperative; Postop:

Postoperative; PSQI: Pittsburg Sleep Quality Index.
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Figure 1. Changes in PSQI, DASH, and PRTEE scores at preoperative and postoperative time points (3 weeks, 3

months, and 6 months), along with correlations among their preoperative values.

Table 3. Investigation of the changes in DASH scores of patients over time

DASH Min-Max MeanSD (Median)
Preop 60-90 77.07+6.83 (76.5)
Postop 3.Weeks 30-55 45+7.02 (45)
Postop 3.Months 34-55 44.5+5.97 (45)
Postop 6.Months 35-50 44+4.71 (45)
p 0.001*
Preop-Postop 3.Weeks p? 0.001*
Preop-Postop 3.Months p? 0.003*
Preop-Postop 6.Months p? 0.001*
Postop 3.Weeks-3.Months p? 0.572
Postop 3.Weeks-6.Months p? 0.204
Postop 3.Months-6.Months p? 0.349

pl: Friedman Test, p2: Wilcoxon Sign Test, ¥*p<0.05, Min: Minimum; Max: Maximum; SD: Standart Deviation; Preop: Preoperative; Postop:

Postoperative; DASH: Disabilities of the Arm, Shoulder and Hand.

DISCUSSION

The current study addresses a significant gap in the
literature by examining the potential enhancement
of sleep quality in patients following ASCPLE. The
primary result of the current study was that patients
who underwent ASCPLE experienced significant
improvements in sleep quality at both the third week
and the third month, as indicated by the analysis of
PSQl values. Moreover, significant improvements were
observed in the clinical outcomes of patients during

the third week and third month when PROMs (DASH
and PRTEE) were assessed. Upon evaluating all three
scores in the current study, it was noted that the
highest scores were achieved at the third month.

The authors suggested that the increase in nighttime
painlevelsisduetotheincreased levels of inflammatory
cytokines associated with inflammation around
tendon degenerative conditions (17,18). Inflammation
is an important factor in LE, which is characterised by
degeneration of the ECRB tendon (19). It is possible
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Table 4. Analysis of time-to-change in patients' PRTEE scores

PRTEE Min-Max MeanSD (Median)
Preop 65-85 75.54+4.78 (75)
Postop 3.Weeks 35-55 43.93+5.33 (45)
Postop 3.Months 35-50 41.96+4.38 (40)
Postop 6.Months 35-55 46.25+4.84 (45)
p* 0.001*
Preop-Postop 3.Weeks p? 0.001*
Preop-Postop 3.Months p? 0.003*
Preop-Postop 6.Months p? 0.001*
Postop 3.Weeks-3.Months p? 0.022*
Postop 3.Weeks-6.Months p? 0.027*
Postop 3.Months-6.Months p? 0.002*

pl: Friedman Test, p2: Wilcoxon Sign Test, *p<0.05, Min: Minimum; Max: Maximum; SD: Standart Deviation; Preop: Preoperative; Postop:

Postoperative; PRTEE: Patient-Rated Tennis Elbow Evaluation.

Table 5. Evaluation of the correlation between PSQI, DASH and PRTEE preop values

Preop Psal DASH
DASH r 0.719 1.000
p 0.001*

PRTEE r 0.673 0.864

p 0.001* 0.001*

Spearman Rho Correlation Analysis; r: Correlation coefficient; p: Statistical significance level; *p<0.05. Preop: Preoperative; PSQI: Pittsburg
Sleep Quality Index; DASH: Disabilities of the Arm, Shoulder and Hand; PRTEE: Patient-Rated Tennis Elbow Evaluation.

that the presence of inflammatory cytokines in such
cases contributes to the pathophysiology of pain,
especially during the night when repair processes
and inflammatory responses may become more
prominent without the distractions of daily activities.
Therefore, while lateral epicondylitis is expected to
affect sleep quality, this effect may be eliminated due
to the removal of inflammatory degenerated tissues by
arthroscopic surgery. In addition, when addressing the
relationship between arthroscopic surgery for chronic
persistent LE and sleep quality improvement, it is
important to emphasise a few key considerations. The
minimally invasive nature of this procedure may favour
faster recovery times, allowing patients to return to
their normal sleep patterns sooner.

Saglam et al. conducted a study on chronic LE patients
to assess their sleep quality (11). The findings revealed
that 71.7% of the participants (n=33) had PSQl scores
>5, indicating poor sleep quality. In a similar manner,
all 28 patients in the present study had PSQIl scores >5,
indicating poor sleep quality during the preoperative
period. Consistent with the present study, three

previous studies on rotator cuff rupture (RCR) have
examined the PSQl and have shown a statistically
significant improvement in mean PSQI scores at the
6-month postoperative mark compared to preoperative
levels (20-22). One study observed a significant
improvement in PSQIl scores that persisted for 12
months after RCR (6.6%3.6 to 4.2+3.3, P =0.006) (23).
Another study reported a significant improvement in
PSQl scores that lasted for more than 24 months after
RCR (11.6+4.4 to 5.5+4.0; P <0.05) (22). In the current
study, we observed a different pattern compared to
the aforementioned studies. Specifically, we found
that sleep quality improved progressively until the
third month.

According to Herquelot et al., LE is more common
among people who work with heavy lifting or repetitive
movements (24). One of the most notable findings
of this study was the statistically significant increase
in the PSQI scores at the 6th month postoperative
compared to the 3rd month postoperative. Initially,
patients experienced an improvement in sleep
quality, as evidenced by the lowering of PSQI scores
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from preoperative levels through the third month
after surgery. This trend reflects the typical recovery
trajectory where symptoms of pain and discomfort
are mitigated, thereby allowing better sleep. However,
this improvement plateaued and was followed by
a worsening in sleep quality by the sixth month.
Considering that the average return to work time of
the patients in the current study was 36.2+8.6 days,
this reversal can be attributed to several factors. As
patients start to resume their usual activities, including
returning to work, the exertion associated with these
tasks can lead to a resurgence of pain and discomfort,
particularly in jobs involving repetitive motions or
heavy lifting. It is crucial to consider these risks when
advising patients post-operatively, particularly when
setting realistic timescales for return to work and
managing expectations regarding sleep quality.

Clark et al. prospectively assessed the post-surgical
outcomes of patients who underwent ASCPLE or
open releases of the common extensor tendon (5).
They utilised scoring systems including DASH, visual
analogue scale (VAS) pain, and the PRTEE score.
There were no statistically significant differences
between the two techniques across all grading
systems. In the current study, a control group was not
included for the purpose of comparing clinical scores.
Additionally, no alternative surgical treatment apart
from arthroscopic surgery was considered. We believe
that this represents a limitation of the current study.
However, it is important to note that both groups
demonstrated improvement in pain and function from
the preoperative to postoperative evaluation in the
study of Clark et al., which is in line with the current
study (5). The utilisation of arthroscopic techniques in
the management of LE, in addition to percutaneous
and open techniques, has demonstrated favourable
surgical outcomes in terms of pain reduction, functional
improvement, resumption of normal activities, and
restoration of grip strength after surgery. Nevertheless,
arthroscopic intervention offers distinct advantages
over the other two approaches (percutaneous and
open techniques) due to its superior ability to visualise
the entirety of intra-articular structures (1,2). Despite
the prolonged learning process associated with the
arthroscopic approach, an in-depth examination of
the three surgical methods found that complications
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following surgery, including total or partial nerve
damage and elbow joint instability, were comparable
between the three approaches (25). No instances
of nerve injury or elbow instability were seen in any
patients who had ASCPLE in the current study. In the
first year after the surgical procedure, revision ASCPLE
was conducted on four individuals. We are now
engaged in the assessment of the clinical outcomes of
patients who have had revision ASCPLE.

The study conducted by Babagi et al. reported the
mean DASH and PRTEE scores during the preoperative
period as 24.46+1.46 and 55.53+11.16, respectively
(26). In the current study, the average DASH and PRTEE
scores during the preoperative period were found to be
77.07+6.83 and 75.54+4.78, respectively. These values
were notably higher compared to the existing literature
(1). Out of the total sample size of 28 individuals, 22
participants reported being involved in physically
demanding occupations, while the remaining 6
individuals specifically characterised their employment
as including recurrent microtrauma. It is hypothesised
that elevated preoperative values may contribute to a
higher level of postoperative satisfaction. However, it
should be noted that the current study did not assess
satisfaction directly. Additionally, it is emphasised that
careful patient selection is crucial in this particular
patient population. Behazin et al. reported high DASH
and PRTEE scores in the preoperative period, which
aligns with the current study findings (27). In contrast
to the present study, Behazin et al. reported a decline
in clinical improvement and scores beyond the 6th
month (27). In the current study, the PRTEE values
at the 6th month were lower than the preoperative
period but showed an increase compared to the 3rd
month. When analysing the DASH scores, it was found
that the clinical improvement plateaued at the 6th
month. Patients who underwent ASPCLE experienced
notable satisfaction until the 6th month. However,
clinical complaints resurfaced after this time period.
The majority of patients in this series experienced
rapid recovery of movement, performance, and
daily activities. They also reported a similar rate of
early returns to their original employment and other
activities. The potential consequences may arise from
patients resuming physically demanding work in order
to sustain themselves and the impact of prevailing
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socioeconomic conditions.

The current study found a substantial correlation
between preoperative PSQl scores and DASH and PRTEE
scores, with values of 71.9% and 67.3%, respectively
(Figure 1). The existing body of literature does not
include any studies investigating the impact of LE on
sleep quality. Furthermore, our search did not provide
any papers that explore the potential relationship
between PSQI values and DASH or PRTEE scores. The
DASH and PRTEE measurements, which are found as
LE-spesific PROMS exhibit a strong correlation with
the PSQI (28). This indicates that the PSQl is a reliable
indicator of sleep quality in individuals suffering from
chronic persistent LE.

The data presented in the current study is subject to
limitations, as is common with retrospective chart
review studies. The data were not collected in a
standardised manner using a prospective approach.
Furthermore, the current study was designed as a
multicenter study. Variability in surgical techniques
and follow-up procedures among clinicians poses a
risk to consistency. The investigation included a limited
number of patients, and a power analysis was not
conducted prior to the commencement of the study to
identify the optimal sample size. Moreover, although
patients were asked about any existing sleep disorders
upon admission, no sleep polysomnography screening
was performed before collecting the data. The absence
of a control group in the present study precluded
the comparison of clinical Furthermore,
arthroscopic surgery was the only surgical treatment
option that was taken into account. However, the
scales used in the current study were selected
based on their frequent usage in the literature when
analysing PROMs and sleep quality indexes (28,29).
Therefore, these scales were chosen for use in the
present study. Another limitation of the study is that
it was not possible to clearly determine whether the
improvement in sleep and pain scores in the early
period was due to the surgical procedure or to the fact
that the patients were kept away from their work. The
major strength of the current study lies in addressing
an important gap in the literature by examining the
potential improvement of sleep quality in patients after
ASCPLE. Furthermore, the PSQl demonstrates a robust
association with the DASH and PRTEE, which are widely

scores.
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used PROMs in individuals with LE. This highlights the
PSQl's efficacy as a reliable tool for evaluating sleep
quality in LE patients.

CONCLUSION

In conclusion, ASCPLE significantly improves sleep
quality and reduces clinical scores up to six months
postoperatively. However, initial improvements in
sleep quality and some clinical scores showed a decline
at six months postoperatively, suggesting the potential
for recurrence of symptoms over time. The DASH and
PRTEE, two specific PROMs for LE, show a significant
correlation with the PSQI. This suggests that the PSQl
is a dependable measure of sleep quality in individuals
with chronic persistent LE.
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ORIGINAL ARTICLE

BIBLIOMETRIC ANALYSIS OF ALGOLOGY THESES IN
TURKIYE: RESEARCH TRENDS AND PUBLICATION

OUTCOMES

Tiirkiye'deki Algoloji Tezlerinin Bibliyometrik Analizi: Arastirma
Egilimleri ve Yayin Sonuglari

Ufuk TURAN', Ela ERTEN?

ABSTRACT

Objective: Algology is an evolving subspecialty within anesthesiology, neurology, and physical medicine
and rehabilitation. Specialty theses are crucial for medical education and scientific progress. However, no
systematic evaluation has been conducted on the distribution, thematic focus, or publication status of algo-
logy-related theses in Turkiye. This study aims to perform a bibliometric analysis of such theses, examining
their distribution across disciplines, research trends, publication rates, and academic impact.

Material and Methods: This retrospective study utilized data from the National Thesis Center of Turkiye.
Theses in anesthesiology, neurology, and physical medicine and rehabilitation were reviewed to identify
those related to algology. Extracted data included thesis titles, research topics, study designs, advisor titles,
institutional affiliations, publication status, and citation data. Descriptive statistics and comparative analyses
were employed to assess differences across disciplines.

Results: Of 10505 specialty theses, 331 (3.2%) were related to algology. Neurology contributed the hig-
hest proportion (6.8%), followed by anesthesiology (2.3%) and physical medicine and rehabilitation (1.5%).
Neurology focused on headache disorders (86.3%), anesthesiology on interventional techniques (20.3%),
and physical medicine and rehabilitation on peripheral nerve blocks (24.3%). The overall publication rate
was 34.1%, with significant differences across disciplines (p = 0.048). Neurology had the highest publication
rate in SCI/SCI-E journals (60.3%).

Conclusion: This is the first comprehensive bibliometric analysis of algology-related theses in Tiirkiye. Fin-
dings highlight differences in research focus, publication rates, and methodologies, emphasizing the need
for enhanced interdisciplinary collaboration and institutional support in pain medicine research.

Keywords: Pain Management; Bibliometrics; Academic Dissertation; Anesthesiology; Neurology;
Physical and Rehabilitation Medicine

OZET

Amag: Algoloji, anesteziyoloji, néroloji ve fiziksel tip ve rehabilitasyon alanlarinda gelismekte olan bir alt
dal olup, tipta uzmanlik tezleri egitim ve bilimsel ilerleme agisindan énemli bir bilesendir. Ancak, Turkiye'de
algoloji ile ilgili tezlerin dagilimi, tematik odaklari veya yayimlanma durumu Gzerine sistematik bir degerlen-
dirme yapilmamistir. Bu ¢alisma, algoloji ile ilgili tezlerin disiplinler arasi dagilimini, aragtirma egilimlerini,
yayimlanma oranlarini ve akademik etkisini incelemeyi amaglamaktadir.

Gereg ve Yontemler: Bu retrospektif kesitsel galisma, Turkiye'nin Ulusal Tez Merkezi verilerinden elde edilen
verilerle yapilmigtir. Anesteziyoloji, noroloji ve fiziksel tip ve rehabilitasyon alanlarindaki tezler incelenmis ve
algoloji ile ilgili olanlar belirlenmistir. Cikarilan parametreler arasinda tez basliklari, arastirma konulari, ¢a-
lisma tasarimlari, danisman unvanlari, kurumsal baglantilar, yayimlanma durumu ve atif verileri yer almak-
tadir. Disiplinler arasindaki farkliliklari degerlendirmek igin betimsel istatistikler ve karsilagtirmali analizler
kullanilmistir.

Bulgular: Toplam 10505 uzmanlik tezinden 331’i (%3,2) algoloji ile ilgiliydi. En ylksek oran norolojiye ait
olup (%6,8), ardindan anesteziyoloji (%2,3) ve fiziksel tip ve rehabilitasyon (%1,5) gelmektedir. Noroloji tez-
leri genellikle bas agrisi bozukluklarina (%86,3), anesteziyoloji interdisipliner tekniklere (%20,3), fiziksel tip
ve rehabilitasyon ise periferik sinir bloklarina (%24,3) odaklanmistir. Toplam yayimlanma orani %34,1 olup,
disiplinler arasi farkhliklar istatistiksel olarak anlamhdir (p = 0,048).

Sonug: Bu ¢alisma, Tiirkiye’deki algoloji ile ilgili uzmanlik tezlerinin kapsamli ilk bibliyometrik analizidir. Bul-
gular, arastirma odaklari, yayimlanma oranlari ve yontemsel farkhliklari vurgulamakta ve agri tibbi arastir-
malarinin akademik goruntrltguni artirmaya yonelik daha fazla disiplinler arasi is birligi ve kurumsal destek
gerekliligini ortaya koymaktadir.

Anahtar Kelimeler: Agri Yonetimi; Bibliyometri; Akademik Tez; Anesteziyoloji; Noroloji;
Fizik Ve Rehabilitasyon Tibbi
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INTRODUCTION

Algology, also known as (interventional) pain medicine,
is @ dynamic and multidisciplinary branch of medical
science that focuses on understanding, diagnosing,
and treating chronic pain. In Turkiye and numerous
European countries, this field initially emerged as a
subspecialty of anesthesiology and reanimation, but
is now also recognized as a subspecialty of neurology
and physical medicine and rehabilitation (1,2). The
first algology department in Turkiye was established
in 1991 under the Department of Anesthesiology and
Reanimation at Istanbul Faculty of Medicine (1,2).
Medical specialty training is a structured process
designedtoequipgraduateswiththeoreticalknowledge
and practical skills in a specific field. According to
the Regulation on Specialty Training in Medicine and
Dentistry in Tlrkiye, completion of a specialty thesis is
a mandatory requirement for obtaining specialization
in a primary discipline. However, while subspecialty
training does not necessitate thesis completion,
specialty theses in anesthesiology and reanimation,
neurology, and physical medicine and rehabilitation
frequently address topics related to algology.
Although algology has gained increased popularity, no
study has yet reviewed the range and quality of medical
theses related to this field. These theses constitute
valuable academic resources that reflect the evolution
of pain medicine and its integration into various
specialties. Scientific publishing is fundamental to
academic advancement (3). Typically, medical doctors
commence their academic careers through their
specialty theses (4). A comprehensive bibliometric
analysis of these theses can offer insights into research
trends, methodological approaches, and implications
for pain medicine practice in Turkey.

This study endeavors to address the existing gap by
systematically analyzing theses related to algology

archived at National Thesis Center. Through a
comprehensive evaluation of research topics,
methodological approaches, and their clinical

relevance, this study aimed to elucidate the evolution
of algology in Turkiye. By critically assessing the
contributions and limitations of these theses, this
study seeks to provide valuable insights that will guide
future academic research and clinical advancements
in pain medicine, addressing both its scientific and
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practical challenges.

MATERIALS AND METHODS

This study analyzed the distribution of specialty theses
related to algology across three primary disciplines:
anesthesiology and reanimation, neurology, and
physical medicine and rehabilitation. A retrospective
cross-sectional analysis was conducted to determine
the proportion of algology-related theses in each
specialty. The study was initiated after obtaining
approval from the local ethics committee (registration
date and number: 07.01.2025-2025/18).

Data were sourced from National Thesis Center
by inputting the specialty field, thesis type, and
year into the search interface (https://tez.yok.gov.
tr/UlusalTezMerkezi/tarama.jsp). Data  collection
occurred in January 2025, and only completed theses
available up to this date were included in the analysis.
These theses were identified through a systematic
review of their titles, abstracts, keywords, and full
texts when accessible. The inclusion criteria comprised
all theses explicitly related to algology, whereas those
deemed irrelevant were excluded. Medical specialty
theses directly related to the field of algology were
included in the study if they contained the following
keywords in the title, abstract, keyword section, or
full text: algology, radiofrequency, neuromodulation,
cancer pain management, chronic pain, radiculary
pain, headache, migraine, trigeminal neuralgia, joint
injections, regenerative therapies, and entrapment
syndromes. For each identified thesis, additional
parameters were recorded, including the year of
completion, the institution where the thesis was
conducted, the academic title of the advisor, study
design and temporal characteristics, and whether the
thesis had been published. If published, further details
regarding journal indexing status and the number of
citations were documented.

The publication status of these theses was ascertained
through a comprehensive search of multiple databases,
including PubMed (https://pubmed.ncbi.nim.nih.gov),
Health Sciences University Library and Documentation
Center Database  (https://kutuphane.sbu.edu.tr/
vetisbt), Turkish Academic Network and Information
CenterTurkish Database (ULAKBIM) (https://trdizin.gov.
tr), and Google Scholar (https://scholar.google.com).
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The indexation data of the scientific journals were
also documented, encompassing journals indexed in
the Scientific Citation Index/Scientific Citation Index-
Expanded (SCI/SCI-E), Emerging Sources Citation Index
(ESCI) and ULAKBIM, as well as those not indexed in
SCI/SCI-E, ESCI, and ULAKBIM.

Statistical analyses were conducted using SPSS
software version 27.0.1.0 (IBM Corp., Armonk NY,
USA). Continuous variables were summarized as
median, minimum, and maximum values, contingent
upon the data distribution. Categorical variables are
presented as frequencies (n) and percentages (%).
For comparisons among three groups, Kruskal-Wallis
test was used for non-normally distributed variables.
Comparative analyses between two independent
groups were conducted utilizing the Mann-Whitney
U test for datasets that did not conform to a normal
distribution. Categorical variables were examined
using the chi-squared (x?) test and Fisher’s exact test,
as appropriate. Statistical significance was determined
at a threshold of p < 0.05.

RESULTS

A comprehensive review was conducted on a total
of 10,505 theses, comprising 5,694 from the fields of
anesthesiology and reanimation, 2,361 from neurology,
and 2,450 from physical medicine and rehabilitation. Of
these, 133 theses (2.3%) in anesthesiology, 161 (6.8%)
in neurology, and 37 (1.5%) in physical medicine and
rehabilitation were focused on algology, representing
3.2% of the total theses. Additionally, 34.1% of the
theses related to algology were subsequently published
in scientific journals (Figure 1).

The descriptive statistics of the primary discipline
distribution, advisor ftitles, institutional affiliations,
research designs, and study topics are summarized in
Tables 1 and 2. The majority of theses were conducted
in university settings, most of which were supervised
by professors. rofessors. Prospective study designs are
common, particularly in the fields of neurology and
physical medicine. The research topics varied, with
neurology focusing on migraine and other headache
(86.3%), anesthesiology on epidural injections (20.3%),
neuromodulation (13.5%), physical medicine on
peripheral blocks (24.3%), and prolotherapy (16.2%).
Publication rates varied significantly among the
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disciplines (p=0.048). Overall, 34.1% (n=113) of theses
were published, whereas 65.9% (n=218) remained
unpublished. Neurology had the highest publication
rate (39.1%, n=63), followed by physical medicine
and rehabilitation (40.5%, n=15) and anesthesiology
(26.3%, n=35).

The distribution of publications in different journal
indexes demonstrated a statistically significant
difference among specialties (p<0.001). Neurology
had the highest percentage of publications indexed
to SCI/SCI-E (60.3%). In contrast, Anesthesiology and
Physical Medicine and Rehabilitation displayed a more
heterogeneous distribution across multiple indexing
databases. Additionally, ESCI was more prominent in
anesthesiology, with 51.4% of the publications indexed
(Figure 2).

The distribution of advisor types differed significantly
across specialties (p=0.025). Professors constituted the
majority of all three fields, with the highest proportion
in anesthesiology (63.8%). Associate and assistant
professors were distributed more evenly. However,
publication status did not differ significantly according
to academic title (p =0.458).

The number of citations did not differ significantly
across specialties (p=0.176).

The time to publication differed significantly across
specialties (p<0.05). Pairwise comparisons using
a post-hoc test showed a significant difference
between anesthesiology and neurology (p=0.016), and
between neurology and physical therapy (p=0.004),
whereas no significant difference was found between
anesthesiology and physical medicine (p=0.201) (Table
4).

The distribution of publications showed the highest
contributions from Ankara (18.6%) and istanbul
(16.8%), followed by Elazig (8.8%) and Aydin (5.3%),
whereas all other cities contributed less than 5%.

DISCUSSION

According to medical specialization regulations,
completing a thesis is mandatory for specialization
training. This thesis preparation provides medical
doctors with scientific writing skills (5). However,
they are not obligated to convert them into scientific
publications (4,6).

This study represents the inaugural evaluation of the
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Figure 1. Yearly Distribution of Algology-Related The-
ses and Total Theses in A&R, Neurology and PM&R
(A&R: Anesthesiology and Reanimation, PM&R: Physi-
cal Medicine and Rehabilitation)

publication status of theses related to algology
specialties in Tirkiye, while also examining their
thematic  distribution and  other  pertinent
characteristics. This research provides data on
the distribution and role of algology theses in
anesthesiology and reanimation, neurology and
physical medicine and rehabilitation. The findings
revealed significant disparities in research direction,
publication trends, and methodological approaches
within these specialties, highlighting the evolving
nature of algology in medical specialty training.

The distribution of theses pertaining to algology
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Figure 2. Journal distribution of theses published in
three primary specialties

exhibited notable variation across different disciplines
(Table 1). Neurology accounted for the highest
proportion of theses on algology (6.8%), followed
by anesthesiology (2.3%) and physical medicine and
rehabilitation (1.5%). The substantial prevalence
of algology-related theses in neurology appears to
correspond with the increasing interest in migraine
and other headache disorders, which constitute the
majority (86.3%) of pain-related theses in this field.
Conversely, anesthesiology emphasizes interventional
techniques, such as epidural injections (20.3%) and
neuromodulation (13.5%), reflecting its focus on
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interventional pain management (Table 2). In the
domain of physical medicine and rehabilitation,
emphasis on musculoskeletal pain has resulted in a
higher number of theses on peripheral nerve blocks
(24.3%) and prolotherapy (16.2%). These findings
underscore the multidisciplinary nature of pain
medicine.

The distribution of publications reflects the prominent
roles of Ankara and istanbul as academic centers,
while other cities demonstrate comparatively
limited contributions (Figure 3). The publication rate
of algology-related theses was highest in physical
medicine (40.5%), followed by neurology (39.1%) and
anesthesiology (26.3%), with significant differences
between the main disciplines (p=0.048) (Table 3).
Variations in research culture and clinical practice
across various disciplines may contribute to these
observed differences. While scientific publications
abroad are often conducted by teams of researchers in
Turkiye, the need for individual efforts may negatively
affect the transformation of theses into academic
publications (4). In a questionnaire study by Saydam
et al., which explored the necessity of writing a thesis,
most participants with expert doctorates believed that
requiring the composition of an article for publication
would be more beneficial than mandating a thesis (7).
Moreover, research conducted in both developed and
developing countries has shown that the conversion
rate of theses into publications is variable but
generally remains low (8). Additionally, there were
notable differences in the indexing distribution of
published theses (p<0.001). Neurology had the highest
proportion of SCI/SCI-E indexed publications (60.3%),
whereas anesthesiology stood out with a significant
presence in the ESCI index (51.4%) (Table 3). Based
on a previous study, the publication rate of theses on
Algology in SCI/SCI-E journals is higher than the total
publication rate of theses in anesthesiology (9).

Key impediments to converting theses into publications
include structural and administrative challenges within
the research process, insufficient training in academic
publishing, and linguistic barriers (10,11). Moreover,
the substantial workload faced by physicians, coupled
with the absence of effective publication incentive
mechanisms, adversely affects this process (8,12,13).
Although professors predominantly served as thesis
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advisors across all three disciplines, this variable did
not significantly influence the probability of publication
(p=0.458) (Table 3). This indicates that although
academic advising is crucial, other factors may have a
more substantial influence on publication success.
The duration of thesis publication exhibited significant
variation across different academic disciplines (p<0.05)
(Table 4). Pairwise comparisons identified statistically
significant differences between Anesthesiology and
Neurology (p=0.016), and between neurology and
physical medicine (p=0.004). These results suggest
that theses in the field of neurology are published
more expeditiously, possibly because of the higher
prevalence of high-impact journals dedicated to
research on migraines and other headaches. However,
citation counts did not demonstrate significant
differences across disciplines (p=0.176) indicating
that, despite variations in publication rates and journal
indexing, the overall impact of these studies on the
scientific community may be comparable (Table 3).

In the analysis of citation impact, the study with the
highest citation count was a clinical trial on joint
injections within the domain of physical medicine
(n=388), followed by a clinical trial addressing
migraines in the field of neurology (n=264). The third
most frequently cited study was an animal experiment
exploring neuromodulation conducted in the field
of anesthesiology and reanimation (n=211). This
distribution indicates that clinical trials, especially
those focusing on prevalent conditions, such as
musculoskeletal disorders and migraines, tend to
garner substantial academic attention. Additionally,
experimental studies on neuromodulation within
anesthesiology and reanimation have made a
significant contribution to the field.

A significant strength of this study is its comprehensive
analysis of 10505 theses across major disciplines,
facilitating a detailed examination of topic trends in
algology-related theses. Additionally, the investigation
of academic advising roles and indexing distributions
offers a thorough perspective on the published works.
However, this study had some limitations. First,
National Thesis Center database aims to collect
theses from university hospitals, excluding those
written in health and research hospitals affiliated with
the Ministry of Health until 2015 (9). This exclusion
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Table 1. Distribution of Thesis Advisors, Institutional Affiliation, Study Designs and Temporal Characteristics
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Across Specialties

A&R n (%) Neurology n (%) PM&R n (%)

Professor 81 (63.8) 80 (50.6) 19 (51.4)

Associate Professor 36 (28.3) 50(31.6) 13(35.1)
Thesis Advisor

Assistant Professor 5(3.9) 25 (15.8) 5(13.5)

Other 5(3.9) 3(1.9) 0(0.0)

University 124 (93.2) 146 (90.7) 23 (62.2)
Institutional Affiliation

Ministry of Health 9(6.8) 15(9.3) 14 (37.8)

Case Series 17 (13.0) 3(1.9) 0(0.0)

Correlation Study 5(3.8) 6(3.7) 1(2.7)

Cross-Sectional Study 17 (13.0) 48 (29.8) 2(5.4)

Case-Control Study 2(1.5) 48 (29.8) 0(0.0)
Types of Study Designs

Cohort Study 30(22.9) 21(13.0) 1(2.7)

Animal Experiment 26 (19.8) 3(1.9) 0(0.0)

Clinical Trial 31(23.7) 30 (18.6) 33(89.2)

Validity Study 3(2.3) 2(1.2) 0(0.0)

Prospective 63 (48.1) 98 (60.9) 32 (86.5)
Temporal Characteristic Retrospective 59 (45.0) 45 (28.0) 3(8.1)

Other 9(6.9) 18 (11.2) 2(5.4)

A&R: Anesthesiology and Reanimation, PM&R: Physical Medicine and Rehabilitation
Table 2. Distribution of Study Topics Across Specialties
A&R Neurology PM&R
Study Topic
n (%) n (%) n (%)

Neuromodulation 18 (13.5) 0(0.0) 2(5.4)
Joint Injections 16 (12.0) 0(0.0) 6(16.2)
Demographic Studies 9(6.8) 0(0.0) 0(0.0)
Epidural Injections 27 (20.3) 0(0.0) 6(16.2)
Medical Treatments 22 (16.5) 1(0.6) 3(8.1)
Cadaver Studies 2(1.5) 0(0.0) 0(0.0)
Pain Physiology 6 (4.5) 1(0.6) 0(0.0)
Fibromyalgia 5(3.8) 1(0.6) 2(5.4)
Migraine and Other Headaches 6 (4.5) 139 (86.3) 0(0.0)
Intradiscal Procedures 4(3.0) 0(0.0) 0(0.0)
Sleep Studies 3(2.3) 0(0.0) 0(0.0)
Validity Studies 3(2.3) 1(0.6) 0(0.0)
Imaging and Diagnostic Methods 2 (1.5) 2(1.2) 1(2.7)
Peripheral Blocks 2 (1.5) 0(0.0) 9(24.3)
Cancer Pain 4(3.0) 0(0.0) 0(0.0)
Sympathetic Blocks and Radiofrequency 3(2.3) 0(0.0) 0(0.0)
Phantom Pain 1(0.8) 0(0.0) 0(0.0)
Trigeminal Neuralgia 0(0.0) 2(1.2) 0(0.0)
Carpal Tunnel 0(0.0) 6(3.7) 2(5.4)
Diabetic Neuropathy 0(0.0) 7 (4.3) 0(0.0)
Other Neuropathies 0(0.0) 1(0.6) 0(0.0)
Prolotherapy 0(0.0) 0(0.0) 6(16.2)

A&R: Anesthesiology and Reanimation, PM&R: Physical Medicine and Rehabilitation
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Table 3. Publication Status, Index Distribution, Advisor Academic Titles and Citation Count by Specialty

Variables A&R n (%) Neurology n (%) PM&R n (%) Total n (%) X p-value
Publication Unpublished 98 (73.7) 98 (60.9) 22 (59.5) 218 (65.9)
6.079 0.048
Status Published 35(26.3) 63(39.1) 15 (40.5) 113 (34.1)
SCI/SCIE 10 (28.6) 38(60.3) 11(73.3) 59 (52.2)
ESCI 18 (51.4) 10(15.9) 0(0.0) 28(24.8)
Index Type 28.585 <0.001**
TR Dizin 7(20.0) 13(20.6) 1(6.7) 21(18.6)
Other International 0(0.0) 2(3.2) 3(20.0) 5(4.4)
Professor 81 (63.8) 80 (50.6) 19 (51.4) 180 (55.9)
Associate Professor 36 (28.3) 50 (31.6) 13 (35.1) 99 (30.7)
Academic Title | Assistant Professor 5(3.9) 25 (15.8) 5(13.5) 35(10.9) 14.798 0.016*
Other 5(3.9) 3(1.9) 0(0.0) 8(2.5)
Total 127 (100.0) 158 (100.0) 37 (100.0) 322 (100.0)
Median (min-max) Median (min-max) Median (min-max) H p
Citation Count 2(0-211) 6 (0-264) 2(0-388) 3.480 0.176%**
Published n (%) Unpublished (n (%) Total n (%) X p
Professor 124 (58.8) 56 (50.5) 180 (55.9)
Associate Professor 62 (29.4) 37(33.3) 99 (30.7)
Academic Title | Assistant Professor 21 (10.0) 14 (12.6) 35(10.9) 2.597 0.458*
Other 4(1.9) 4(3.6) 8(2.5)
Total 211 (100) 111 (100) 322 (100)

A&R: Anesthesiology and Reanimation, PM&R: Physical Medicine and Rehabilitation, min-max: minimum and maximum values, x*: chi-
square value, H: Kruskal-Wallis test value *Pearson chi-square, **Fisher-Freeman-Halton exact test, *** Kruskal-Wallis test p-values written
in bold indicate statistical significance, with p<0.05 considered statistically significant, SCI: Science Citation Index, SCIE: Science Citation Index

Expanded, ESCI: Emerging Sources Citation Index

Table 4. Descriptive Statistics of Publication Duration by Specialty

A&R (n=35) Neurology (n = 63) PM&R (n = 15)
H p Comparison of Groups p
Median (min-max) Median (min-max) Median (min-max)
A&R<Neurology 0.016**
Publication
3(0-13) 4(0-14) 2(0-7) 11,409 0,003* A&R-PM&R 0.201**
Duration
Neurology>PM%R 0.004**

A&R: Anesthesiology and Reanimation, PM&R: Physical Medicine and Rehabilitation, min-max: minimum and maximum values, H: Kruskal-
Wallis test value, * Kruskal-Wallis test, **Post-hoc test p-values written in bold indicate statistical significance, with (¥*p<0.05, **p<0.017)

considered statistically significant

created a gap in the dataset. Changing the associate
professorship criteria made the publication of these
mandatory. Additionally, some health and research
hospitals previously under the Ministry of Health
joined universities through affiliation processes or the
establishment of the Health Sciences University (14).

Moreover, the study did not investigate whether thesis
advisors were specialists in algology or whether the
thesis authors pursued subspecialty training afterward.
Therefore, the potential impact of theses in algology
on the specialization process could not be assessed.

CONCLUSION

This study revealed significant interdisciplinary
differences in the theses related to algology. Neurology
exhibited the highest research activity and publication
rates, whereas anesthesiology and physical medicine
focused more on interventional pain management
techniques. These findings suggest that enhancing
interdisciplinary  collaboration and providing
structured academic support is essential for increasing
the scientific visibility and impact of algology research.
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ORIJINAL CALISMA

UNIVERSITEDE EGiTiM GOREN KIZ OGRENCILERDE
SOSYAL MEDYA BAGIMLILIGININ VE SAGLIKLI
BESLENMEYE iLiSKIN TUTUMLARIN BEDEN
MEMNUNIYETI UZERINE ETKISI

The Effect of Social Media Addiction and Attitudes Towards
Healthy Nutrition on Body Satisfaction Among Female
University Students

Bzlem OZPAK AKKUS", Isil NAZLICAN', Yagmur Sude KITOSLU", Kiibra KANDEMIR,
Ovgli Nur ERNAZ", Seher GOZOGLU®

OZET

Amag: Bu calismada Universitede egitim géren kiz 6grencilerde saglikli beslenme tutumlari ile sosyal medya
bagimliliginin beden memnuniyeti izerindeki etkisinin incelemesi amaglanmistir.

Gereg ve Yontemler: Kesitsel ve tanimlayici tipte yapilan bu galisma, Ocak-Subat 2023 tarihleri arasinda
356 kiz 6grenci ile gergeklestirilmistir. Calismada 6grencilerle yapilan ylz ylze goriismelerde 6grencilerin;
demografik bilgileri, beslenme aliskanliklari, bazi antropometrik dlgtimleri sorgulanmistir. Ayrica 6grenci-
lerin beden imaji durumlarini belirlemek icin Stunkard Olcegi, sosyal medya bagimlilik durumlarini tespit
edebilmek igin Sosyal Medya Bagimlig Olgegi — Yetiskin Formu (SMBO-YF) ve saglikli beslenmeye iliskin
tutumlarini 6grenebilmek icin de Saglikh Beslenmeye iliskin Tutum Olcegi (SBITO) uygulanmistir.

Bulgular: Beden memnuniyetsizligi olan kiz 6grencilerin memnun olanlara gére, BKi degerlerinin ve bel cev-
resi Olglimlerinin daha fazla oldugu ve bu degerler arttikga beden memnuniyetlerinin daha azaldigi tespit
edilirken, beden memnuniyetsizligine sahip olanlarin daha fazla ara 6gtin yaptiklari, daha fazla diyet progra-
mina uyduklari ve daha fazla besin etiketi okuma aliskanligina sahip olduklari bulunmustur (p<0,05). Ayrica
sosyal medyada en ¢ok takip edilen konularin beden memnuniyeti lizerine etkisinin anlamli oldugu tespit
edilmis olup; sosyal medyada yemek tarifleri, zayiflama ve saglikli beslenme+zayiflama konularini takip eden
kiz 6grencilerin sosyal medya konulari ile ilgilenmeyen 6grencilere gére beden memnuniyetsizliginin istatis-
tiksel olarak daha fazla oldugu bulunmustur (p<0,05).

Sonug: Universitede egitim géren ve beden memnuniyetsizligine sahip olan kiz 6grencilerin genel ve santral
obezite 6lglimlerinin daha yiksek oldugu ve saglikli beslenmeye iliskin tutumlarinin ise daha distk oldugu-
nun tespit edilmesiyle birlikte sosyal medyada 6zellikle yemek tarifleri, zayiflama ve saglikli beslenme konu-
larini takip etmenin de beden memnuniyetsizligi agisindan bir risk faktéri olusturabilecegi tespit edilmistir.

Anahtar Kelimeler: Universite Ogrencileri; Beden Memnuniyetsizligi; Sosyal Medya Bagimlihigi;
Beslenme Bilgi Diizeyi

ABSTRACT

Objective: This study aimed to examine the effects of healthy eating attitudes and social media addiction on
body satisfaction among female students studying at the university.

Material and Methods: This cross-sectional and descriptive study was conducted with 356 female students
between January and February 2023. In the study, demographic information, eating habits, and some anth-
ropometric measurements of the students were questioned in face-to-face interviews. In addition, the
Stunkard Scale was applied to determine the students' body image status, the Social Media Addiction Scale
- Adult Form (SMBO-YF) to determine their social media addiction status, and the Healthy Nutrition Attitude
Scale (SBITS) to learn their attitudes towards healthy nutrition.

Results: It was found that female students with body dissatisfaction had higher BMI values and waist cir-
cumference measurements than those who were satisfied, and as these values increased, their body satis-
faction decreased, while those with body dissatisfaction had more snacks, followed more diet programs,
and had a habit of reading food labels more (p<0.05). It was also found that the most followed topics on
social media had a significant effect on body satisfaction; it was found that female students who followed
recipes, weight loss, and healthy nutrition+weight loss topics on social media had statistically higher body
dissatisfaction than students who were not interested in social media topics (p<0.05).

Conclusion: It was determined that female students studying at university and having body dissatisfaction
had higher general and central obesity measurements and lower attitudes towards healthy nutrition, and it
was determined that following especially recipes, weight loss, and healthy nutrition topics on social media
could also be a risk factor for body dissatisfaction.

Keywords: University Students; Body Dissatisfaction; Social Media Addiction; Nutrition Knowledge Level
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GIRIS

Adolesan ve yetiskinlik arasindaki gecis donemini isaret
eden 18-30 yas arasindaki dénem geng yetiskinlik
donemi olarak adlandirilimaktadir. Bagimsizliklara
yonelik yeni becerilerin gelistirildigi tiniversite donemi
ayni zamanda yasam deneyimi eksikligi nedeniyle
savunmasiz kalinan ve etkilenilebilen bir yasam
asamasidir (1). Universite dénemi saglikli besin
secimlerinin sekillendigi cok énemli bir zaman dilimi
olup, bu doénemde olan geng vyetiskinler cevresel
faktorlerden etkilenebilmektedir  (2).  Universite
ogrencileri sosyal cevre edinme, eglenceli vakit gecirme
ve bilgiye ulasabilme/paylasabilme gibi nedenlerle
sosyal medya uygulamalarini siklikla kullanmaktadirlar.
Sosyal medyada en ¢ok arastirdiklari konularin basinda
ise saghk ve beslenme konulari gelmektedir (3). Son
on yilda sosyal medya kullanimindaki katlanarak artan
blylime nedeniyle, doktorlar, beslenme uzmanlari
ve saglik kuruluslari, gencler ve yetiskinlerde saglikh
besin secgimlerini ve beslenmeyle ilgili davraniglari
gliclendirmek igin sosyal medyadan yararlanmaya
calismaktadirlar (4). Ancak bu igerikler kurumsal
markalarin ve gida endustrilerinin gelismis sosyal
pazarlama kampanyalariyla rekabet etmek zorunda
kalmaktadir (5). Sosyal medyada sunulan Grinlerin
saghk, guzellik ve basari yanilmasi satmak igin
tasarlanmig akran elgilerinin ve Uunlilerin onaylari
da dahil olmak Uzere goérintliye dayali pazarlama
taktikleri  kullanilarak gen¢ yetiskinlerin  sosyal
glvenlik agiklarindan yararlanildigi bilinmektedir (5).
Bu tlr iceriklerin ozellikle geng yetiskin kadinlarda
beden imaji Uzerine olumsuz etkiler olusturduguna
dair kanitlar bulunmaktadir (6). Sosyal medyada
kalinan slrenin artmasi sosyal medya bagimhhginin
olusmasinin yani sira yanls beslenme aliskanliklarinin
kazanilmasina, obezite varliginin olusmasina ve beden
memnuniyetsizligine neden olabilmektedir (7).

Beden memnuniyetsizligi ise bir bireyin istedigi vicut
sekli ile gercek vicut sekli arasinda bir tutarsizlik
oldugunda yasanmakta olup, Bati toplumlarinda daha
yaygin olmakla birlikte kadinlarin %60'ini ve erkeklerin
ise %30'unu etkiledigi tahmin edilmektedir (8).
Universite déneminin popiilasyonunu olusturan geng
yetiskinlerde ise, kadin poplilasyonu daha baskin olmak
Uzere, beden imaji siireklilik icerisinde deneyimlenerek
degismektedir (9). Bir birey bedeni hakkinda ne kadar
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memnuniyetsizlik hissederse bireyin benlik saygisi
depresyonuna sahip olmasinin yani sira uzun vadeli
olumsuz saglik sonuglarina yol agan saglikli beslenme
ahskanliklari da olumsuz yonde etkilenebilmekte
ve bu durumda kisir dongli olusturarak bireylerin
beden imajina zarar verebilmektedir (10). Sosyal
medya etkilesimi ile beden imaji arasindaki iligki
sosyal karsilastirma teorisine dayanmaktadir ve
genellikle daha ince ve daha glizel akranlarla yapilan
karsilagtirmalar beden memnuniyetsizliginin yerlesik
bir habercisi olarak gortulmektedir (6). Sosyal medya
ve beden imaji ile iliskilendirilen kanitlara ve beden
memnuniyetsizliginin  saghk Uzerindeki olumsuz
etkilerine ragmen, bugline kadar genc yetiskinlerde
sosyal medya ve beden memnuniyetsizligi arasindaki
dogrusal iliskiyi kanitlayan sinirh sayida ¢alisma
bulunmaktadir (7, 11). Bu konuda yapilan, deneysel
ve gozlemsel literatlirin sistematik incelemesi
olan bir calismada sosyal medya platformlarina
maruziyetin, topluluk, ergenlik, Universite ve gencg
yetiskin populasyonlarinda beden memnuniyetsizligi
ile diizensiz ve sagliksiz yeme davranisi gibi olumsuz
beslenme aliskanliklari arasinda dogrusal bir iligki
oldugu bildirilmistir (11).

Bu konuda literatiliri desteklemek amaciyla yapilan bu
calismada Universitede egitim géren kiz &grencilerde
sosyal medya kullanimina dair ozellikler ile beden
memnuniyeti ve saglikli beslenme tutumlari arasindaki
iliskinin degerlendirilmesive saglikh beslenme ile sosyal
medya kullanim durumlarinin beden memnuniyeti
lizerindeki etkisinin incelemesi amacglanmistir.

GEREC VE YONTEMLER

Kesitsel ve tanimlayici tipte yapilan bu ¢alisma, Ocak-
Subat 2023 tarihleri arasinda Toros Universitesi’nde
egitim goren 356 kiz 6grenci ile gergeklestirilmistir.
Calismaya dahil edilme kriterleri cinsiyetlerinin
kiz olmasi, 18 yas Ulzeri olmalari, Beck Depresyon
Olcegi (BDO) puanlari <8 olmasi, calismaya gonillii
katihm saglamis olmalari ve en az bir sosyal medya
platformunu kullaniyor olmalari iken Universitede
okumayan, gebe ve emzikli olanlar, kronik ve psikiyatrik
hastaligi olanlar, herhangi ilag, vitamin-mineral ve
besin destegi kullanan ve erkek cinsiyetine sahip olan
ogrenciler ¢alisma disinda birakilmislardir.

Orneklem sayisi igin G*Power yazilimi ile alfa (a)=0,05,
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glic (1-B)=0,95 ve orta dilizey etki buyuklugi (d=0,50)
alinarak gii¢ analizi yapilmistir. Analiz sonucunda bu
galismada toplam 200 gozlemle calisildigi takdirde
yaklasik %100 diizeyinde bir test giliciine ulasilacagi
belirlenmistir. Bu calisma Dinya Tip Birligi Helsinki
Bildirgesi'nin etik ilkeleri cercevesinde yurutilmas
olup, ¢alisma icin 26.12.2022 tarih 188 nolu karar ile
Toros Universitesi Bilimsel Arastirmalar ve Yayin Etik
Kurulu’ndan etik kurulu izni alinmis ve ¢alismaya katilan
tiim 6grencilerden ¢alisma 6ncesi onam alinmistir.
Calismada 6grencilerle yapilan yiiz yiize gérismelerde
ogrencilerin; demografik bilgileri (yas, medeni durum,
okudugu bolim), beslenme aliskanhklari (ana 6gun,
ara 6gun tiketim durumlari, alkol ve su tiiketimleri),
antropometrik dlgtimleri (vicut agirhigl, boy uzunlugu
Olciimleri) sorgulanmistir. Ayrica 6grencilerin beden
imaji durumlarini belirlemek igin Stunkard Olgegi,
sosyal medya bagimlilik durumlarini tespit edebilmek
icin Sosyal Medya Bagimlihgi Olcegi — Yetiskin Formu
(SMBO-YF) ve saglikli beslenmeye iliskin tutumlarini
dgrenebilmek icin de Saglikli Beslenmeye iliskin Tutum
Olgegi (SBITO) uygulanmistir (12-14).

Vicut agirhig, boy uzunlugu Olgimleri arastirmaci
tarafindan yiz yize yapilan gériismelerde ol¢tlmustir
(15). Vicut agirligi ve boy uzunlugu olglimlerinden
Beden Kiitle indeksi (BKI) degerleri (viicut agirhgi (kg)
/ boy uzunlugu (m?)) hesaplanmis ve Diinya Saglk
Orgiiti (DSO) siniflamasina  (zayif (<18,5 kg/m?3);
normal (18,5-24,9 kg/m?); hafif sisman (25,0-29,9 kg/
m2); Obez (>30,0 kg/m?)) gére degerlendirilmistir (16).
Santral obezitenin degerlendirilmesinde ise olclilen
bel cevresi ve kalga cevresi dlgimlerinden bel/kalga
orani hesaplanmis bu deger de DSO siniflandirmasina
(kadinlarda 20,85, erkeklerde ise =>0,90) gore
degerlendirilmistir (16).

Beden imaji Olgegi, 1983’te erkeklerde ve kadinlarda
beden memnuniyetsizligini belirlemek icin Stunkard
tarafindan gelistirilmistir (12). Olgekte asiri zayifliktan
asirt sismanhga kadar degisen 9 kadin ve 9 erkek
sematik gorsel bulunmakta olup bireylerden hem
mevcut viicut boyutunu hem de ideal viicut boyutunu
en iyi yansitan gorselleri segmeleri istenerek puanlama
yapilmaktadir. Bireylerin beden memnuniyet puani ise
ideal viicut gorseli puanindan mevcut viicut goérselin
puani disUrilerek hesaplanmaktadir. Elde edilen 0
ve 1 puan beden memnuniyetini, >1 puan ise beden
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memnuniyetsizligini ifade etmektedir (12).

Sosyal Medya Bagimlilk Olgegi, 18-60 yas grubundaki
yetiskinlerin sosyal medya bagimhhgini belirlemeye
yonelik bir 6lgek olarak gelistirilmis olup Sahin ve Yagci
tarafindan Tirkce gecerlilik ve glivenilirligi yapilmistir.
Olcek 5’li likert tipte 20 sorudan olusmaktadir ve
bu maddeler arasindan 5. ve 11. maddeler ters
puanlanmakta olup Olgekten alinabilecek en yiksek
puan 100, en disik puan ise 20’dir. Puanin yiksek
olmasi bireyin kendisini “sosyal medya bagimhsi”
olarak algiladigi biciminde degerlendirilmektedir (13).
Dort alt boyuttan (Beslenme Hakkinda Bilgi (BHB),
Beslenmeye Yonelik Duygu (BYD), Olumlu Beslenme
(OB) ve Kotu Beslenme (KB)) ve 5'li likert tipte
cevaplanan 21 maddeden olusan bu &lgek Demir
ve Cicioglu (14) tarafindan gelistirilmis olup, yine
ayni arastirmacilar tarafindan Tirkce gecerlilik ve
givenilirligi yapilmistir. Olgekten alinabilecek en disiik
puan 21 en yiksek puan ise 105’tir. Bireylerin dlcekten
alacagl 21 puan ¢ok disik, 23-42 puan dusiik, 43-63
puan orta, 64-84 puan yliksek ve 85-105 puan ise ideal
dizeyde yiksek saglikli beslenmeye iliskin tutuma
sahip olduklari seklinde degerlendirilmektedir (11).
Calismada, sosyal medya bagimhhgr ve saglikh
beslenmeye iliskin tutum olgeklerinin glvenilirligi
Cronbach Alfa ile degerlendirilmistir. Olgeklerin ig
tutarhhk agisindan yiksek diizeyde givenilir oldugu
tespit edilmistir Beden imajina goére normallik,
Kolmogorov-Smirnov testiyle incelenmistir (n>50).
Normal dagilmayan verilerde Mann Whitney U testi
kullanilmistir. Kategorik verilerde, beklenen gozlem
degeri 5'ten biyilkse ki-kare testi, kiiglikse Fisher
testi uygulanmistir. Coklu karsilastirmalar Bonferroni
dizeltmeli Z testi ile yapilmistir. Beden imajina
etkileyen faktorler hiyerarsik lojistik regresyonla analiz
edilmistir. Modeller arasindaki degisim Akaike Bilgi
Kriteri (AIC) ile incelenmistir. Tum analizler R yazilimi ve
yaziliminda bulunan temel stats paketi ve ek olarak pscl
paketleri kullanilarak yapiimistir. istatistiksel anlamlilik
p<0,05 olarak kabul edilmistir.

BULGULAR

Tablo 1'de c¢alismaya dahil edilen 0grencilerin
tanimlayici Ozellikleri verilmistir. Kiz 6grencilerin yas
ortalamalarinin 21,343,4 yil oldugu ve %71,9’unun ise
saglik bilimleri alaninda egitim aldigi gériiliirken; BKi
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degerlerinin 21,7+3,8 kg/m2, bel cevresi 6lcimlerinin
72,1+10,9 cm oldugu gorulmektedir. Kiz 6grencilerin
gilinlik uyku stresi ortalamalarinin 8,4+1,7 saat oldugu,
%26,7’sinin dlzenli egzersiz yaptigi bulunmustur.
Ogrencilerin %57,0’sinin ana 6giin, %74,2’sinin ise
ara oglnleri atladigi belirlenirken; %8,1’inin diyet
programi uyguladigi, %42,1’inin ise besin etiketi okuma
aliskanhigi oldugu belirlenmistir.

Kiz 6grencilerin beden imaji 6l¢egi puan ortalamalarinin
-0,7£1,2 oldugu ve %50,6’sinin ise beden
memnuniyetsizligine sahip oldugu tespit edilmistir.

Kiz dgrencilerin SBITO toplam puan ortalamasinin
67,8+9,8 oldugu, Olcegin alt boyutlari olan beslenme
hakkina  bilgi boyutu ortalamasinin  19,615,6,
beslenmeye yonelik duygu boyutu ortalamasi
17,6%3,7, olumlu beslenme boyutu ortalamasi 19,2 +
5,1 ve kot beslenme boyutu ortalamasi ise 11,3+4,3
oldugu bulunurken, 6grencilerin %58,3’lnln saglkli
beslenmeye iliskin tutum dizeylerinin yiiksek diizeyde
oldugu da saptanmistir.

Kiz ogrencilerin %28,9’unun sosyal medya konulari
ile ilgilenmedigi goralirken, %29,8’inin  sosyal
medyada en ¢ok yemek tarifi konularini takip ettigi
goriilmektedir. Ayrica kiz 6grencilerin SMBO toplam
puan ortalamasinin 54,2+13,8 oldugu; olcegin alt
boyutlari olan sanal tolerans boyutu ortalamasi
32,348,2 ve sanal iletisim boyutu ortalamasinin ise
21,947,3 oldugu belirlenmistir.

Calismaya dahil edilen kiz 6grencilerin beden imajina
gore demografik ve antropometrik 6zellikleri, egzersiz,
uyku, beslenme ve sosyal medya aliskanliklari Tablo
2’de sunulmustur.

Kiz 6grencilerin beden memnuniyeti durumlarina
gdre BKi, bel gevresi dlclimleri arasinda istatistiksel
olarak anlamli bir fark tespit edilirken; beden
memnuniyetsizligi olan kiz 6grencilerin hem BKi
degerlerinin hem de bel ¢cevresi dl¢limlerinin memnun
olanlara gore istatistiksel olarak daha yiiksek oldugu
tespit edilmistir (p <0,001).

Kiz 6grencilerin beden imajlarina gére ara 6glin atlama
durumu, 06gun sayisi, diyet yapma ve besin etiketi
okuma aliskanligi durumlari arasinda istatistiksel
olarak anlamli bir fark oldugu bulunurken; beden
memnuniyetsizligi olan kiz 06grencilerin memnun
olanlara gore daha fazla ara 6gln yaptigi, daha az 6gln
sikhgina sahip oldugu, daha fazla diyet programina
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uydugu ve daha fazla besin etiketi okuma aliskanligina
sahip oldugu bulunmustur (sirasiyla p=0,005, p<0,001,
p=0,004 ve p=0,029).

Kiz 8grencilerin beden imajina gére SBITO toplam puani
ve 0lcek alt boyutlarindan beslenmeye yonelik duygu,
olumlu beslenme puanlari arasinda istatistiksel olarak
anlamli bir fark elde edilmis olup, beden memnuniyeti
olan kiz 6grencilerin 6lgek toplam puan ve alt boyutlara
ait ortanca degerlerinin memnun olmayanlara gore
daha yiksek oldugu saptanmistir (sirasiyla p=0,001,
p=0,039, p=0,001). Ayrica kiz Ogrencilerin beden
imajlarina gore saglikh beslenmeye iliskin tutum
dizeyleri arasinda da istatistiksel olarak anlamli bir
fark saptanmis olup, bu farkhhgin orta diizey tutum
sergileyen 0Ogrenciler arasinda oldugu saptanmistir
(p=0,011).

Kiz ogrencilerin beden memnuniyetine gore sosyal
medyada en c¢ok takip edilen konu dagihmlari arasinda
istatistiksel olarak anlamli bir fark oldugu (p<0,001),
bu farkhhginda beden memnuniyetsizligi olan kiz
Ogrencilerin memnun olanlara goére zayiflama konulu
icerikleri daha fazla oranda takiplerinden kaynaklandigi
tespit edilmistir.

Tablo 3’te kiz 6grencilerin beden memnuniyeti ile
iliskili faktorlerin etkisi incelenmistir. U¢ modelden
olusan hiyerarsik lojistik regresyon analizi bulgulari
incelendiginde, tim modeller istatistiksel olarakanlamli
bulunmustur (Model 1 ki-kare: 121,550, Model 2 ki-
kare: 152,170, Model 3 ki-kare: 172,200; p<0,001). AIC
degerleri incelendiginde ise; antropometrik dlgimler,
beslenme ve sosyal medya aliskanhgl degiskenleri
arasindaki etkilerin dahil edilmesi ile model 1 ve model
2’ye gore model 3’te daha dislik bir AIC degeri elde
edilmistir. Bu sonuglar model 3’Gin daha iyi bir model
uyumu sagladigini géstermektedir.

Model 1'de antropometrik  oOlgclimlerin  etkisi
degerlendirilirken, model 2'de  antropometrik
Olciimlere beslenme aliskanliklarinin etkisi de dahil
edilmistir. Elde edilen bulgular incelendiginde her
iki modelde de BKi ve bel cevresi &lciimlerinin
beden memnuniyeti lzerine olan etkisinin anlamli
oldugutespit edilmis olup; BKi ve bel cevresi degerleri
arttikca, beden memnuniyetinin azaldigl saptanmistir
(Model 1 sirasiyla OR: 0,728 ve OR: 0,934; p<0,001,
p<0,05; model 2 sirasiyla OR: 0,765 ve OR: 0,922;
p<0,001, p<0,05).
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Tablo 1. Kiz Ogrencilerin Tanimlayici Ozellikleri
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n/ +SS % / Ortanca (alt-Ust) Cronbach Alfa
Yas (yil) 21,3+34 21(18-41)
Medeni Durum
Evili 23 6,5
Bekar 333 93,5
Egitim alani
Saglik Bilimleri 256 71,9
Sosyal Bilimler 100 28,1
BKI (kg/m?) 21,7+3,8 21(13,5-40,6)
Bel Gevresi (cm) 72,1+10,9 70 (50 - 126)
Kalga Gevresi (cm) 96,1+10,1 96 (40 - 140)
Bel/kalca 0,74 0,08 0,73 (0,58 -1,25)
Diizenli Egzersiz
Evet 95 26,7
Hayir 261 733
Ginliik Uyku Siiresi (saat) 84+1,7 8(5-13)
Ara Ogin Atlama
Evet 264 74,2
Hayir 92 25,8
Kag Ogin Yemek 28+1,1 3(1-6)
Diyet Programi Durumu
Evet 29 8,1
Hayir 327 91,9
Besin Etiketi Okuma Aligkanhig
Evet 150 42,1
Hayir 206 57,9
Beden imaji Olgegi Puani 0,712 0(-4-2)
Beden imaji
Memnun Degil 180 50,6
Memnun 176 49,4
SBITO
-Beslenme Hakkinda Bilgi 19,6 5,6 20(5-71) 0,456
-Beslenmeye Yonelik Duygu 17,6+3,7 18 (8-26) 0,699
-Olumlu Beslenme 19,2+5,1 19 (6-30) 0,719
-Kotii Beslenme 11,3+4,3 11(4-20) 0,782
Toplam Puan 67,8+9,8 67 (43 - 115) 0,653
Saglikli Beslenmeye iliskin Tutumlari
Orta 127 35,8
Yiksek 207 58,3
ideal 21 59
En Cok Takipteki Konular
ilgilenmiyorum 103 289
Saglikli Beslenme 62 17,4
Yemek Tarifleri 106 29,8
Zayiflama 30 8,4
Saglikl Beslenme+Zayiflama 27 7,6
Saglikh Beslenme+Yemek Tarifleri 28 7,9
SMBO
-Sanal Tolerans 32,3+8,2 33(12-51) 0,783
-Sanal iletisim 21,9+7,3 22(8-45) 0,836
Toplam Puan 54,2 +13,8 55(21-92) 0,871

BKi: Beden Kiitle indeksi; SBITO: Saglikli Beslenmeye iliskin Tutum Olgegi; SMBO: Sosyal Medya Bagimlilik Olgegi; kg: kilogram; cm: santimetre;

m: metre; X+SS: Ortalama Standart sapma
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Tablo 2. Kiz 6grencilerin beden imaji ile demografik 6zellikleri, antropometrik dlgciimleri ve sosyal medya aliskan-

iklari arasindaki iliskilerin incelenmesi
Memnun Degil (n=180) Ortanca (alt-ist) Memnun (n=176) Ortanca (alt-tst) p
Yas (Vil) 20,5 (18 - 41) 21(18-34) 0,157™
Medeni Durum
Evli 13(7,2) 10 (5,7)
0,583
Bekar 167 (92,8) 166 (94,3)
Egitim Alani
saglik Bilimleri 124 (68,9) 132 (75) 0,200
Sosyal Bilimler 56 (31,1) 44 (25)
BKI (kg/m?) 22,4 (16,4 - 40,6) 19,6 (13,5-29) <0,001™
Bel Cevresi (cm) 73 (57 -126) 67 (50 - 85) <0,001™
Kalga Cevresi (cm) 98 (72 - 140) 92 (40 - 110) <0,001™
Bel/kalca 0,75 (0,60-1,10) 0,71 (0,58-1,25) <0,001"
Duzenli Egzersiz
Evet 48(26,7) 47(26,7)
1,000*
Hayir 132 (73,3) 129 (73,3)
Guinliik Uyku Stiresi 8(5-11) 8(5-13) 0,127™
Ara Ogiin Atlama
Evet 145 (80,6) 119 (67,6)
0,005*
Hayir 35(19,4) 57 (32,4)
Kag Ogiin Yemek 2(1-6) 3(1-6) <0,001™
Diyet Programi Durumu
Evet 22(12,2) 7(4,0)
0,004*
Hayir 158 (87,8) 169 (96,0)
Besin Etiketi Okuma Aligkanhgi
Evet 86 (47,8) 64 (36,4)
0,029*
Hayir 94 (52,2) 112 (63,6)
SBITO
-Beslenme Hakkinda Bilgi 20 (5-44) 20(5-71) 0,360
-Beslenmeye Yonelik Duygu 18(8-26) 18(9-26) 0,039™
-Olumlu Beslenme 18.5 (6 - 30) 20 (6-30) 0,001™
-Kétii Beslenme 11 (4 -20) 11.5 (4 - 20) 0,291"
Toplam Puan 66 (43 - 92) 69 (50 - 115) 0,001™
Saglikl Beslenmeye iliskin Tutumlari
Orta 77 (42,8)° 50 (28,6)°
Yiiksek 96 (53,3)° 111 (63,4)° 0,011*
ideal 7(3,9) 14 (8)
En Cok Takipteki Konular
ilgilenmiyorum 46 (25,6) 57 (32,4)
Saglikli Beslenme 25(13,9) 37 (21)
Yemek Tarifleri 53(29,4) 53(30,1)*
<0,001"
Zayiflama 26 (14,4) 4(2,3)P
Saglikl Beslenme+Zayiflama 18 (10)° 9(5,1)°
Saglikli Beslenme+Yemek Tarifleri 12 (6,7) 16 (9,1)
SMBO
-Sanal Tolerans 32(17-51) 33(12-49) 0,997™
-Sanal iletisim 22(8-45) 22(9-45) 0,916™
Toplam Puan 55 (27 - 88) 55(21-92) 0,737™

BKi: Beden Kiitle indeksi; SBITO: Saglkli Beslenmeye iliskin Tutum Olgegi; SMBO: Sosyal Medya Bagimlilik Olgegi; kg: kilogram; cm: santimetre;
m: metre; m: Mann Whitney U testi, x: Pearson ki-kare testi, f: Fisher’s exact testi, a-b: Ayni harfe sahip gruplar arasinda fark yoktur (Bonfer-
roni diizeltmeli Z testi)
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Tablo 3. Kiz 6grencilerin beden imajini etkileyen faktérlerin hiyerarsik lojistik regresyon analizi ile incelenmesi

Model 1

OR (%95 Cl)
Antropometrik 6lglimler
BKI 0,728 (0,634 - 0,827)**
Bel Cevresi 0,934 (0,888 - 0,980)*
Kalga Cevresi 1,001 (0,961 - 1,042)
Beslenme Aliskanliklari
Ara Ogiin Atlama (Ref: Hayir)
Ogiin Sayisi
Diyet Programi Durumu (Ref: Hayir)
Besin Etiketi Okuma Aligkanligi (Ref: Hayir)
Beslenmeye Yonelik Duygu
Olumlu Beslenme
SBITO Toplam Puan
Sosyal Medya Aligkanliklari
En Gok Takipteki Konular (Ref: ilgilenmiyorum)
Saglikli beslenme
Yemek tarifleri
Zayiflama
Saglikli beslenme+Zayiflama
Saglikl beslenme+Yemek tarifleri
Model Chi-Square (df) 121,550 (3)**
McFadden’s pseudo R2 0,246

AIC 379,9286

Model 2 Model 3
OR (%95 Cl) OR (%95 Cl)
0,765 (0,661 - 0,876)** 0,767 (0,659 - 0,885)**
0,922 (0,872 - 0,972)* 0,918 (0,866 - 0,969)*
0,981 (0,939 - 1,025) 0,979 (0,935 - 1,025)
1,535(0,791 - 3,018) 1,82 (0,903 - 3,726)
1,157 (0,890 -1,515) 1,147 (0,870 - 1,522)
2,452 (0,815 - 8,047) 2,015 (0,552 - 7,975)
1,771 (0,994 - 3,183) 1,687 (0,905 - 3,172)
1,062 (0,963 - 1,171) 1,089 (0,981 - 1,208)
1,074 (0,996 - 1,159) 1,063 (0,980 - 1,154)
1,015 (0,975 - 1,058) 1,032 (0,988 - 1,080)
0,576 (0,236 - 1,387)
0,275 (0,125 - 0,584)*
0,139 (0,033 -0,477)*
0,216 (0,069 - 0,647)*

0,594 (0,184 - 1,907)
152,170 (10)** 172,200 (15)**
0,308 0,349

363,307 353,278

AIC: Akaike Bilgi Kriteri; BKI: Beden Kitle Indeksi; Cl: Confidence Interval; OR: Odds Ratio; Ref: Referans; SBITO: Saglikli Beslenmeye Iligkin

Tutum Olgegi; *p<0,05; **p<0,001

Model 3’te elde edilen bulgular incelendiginde ise
antropometrik Ol¢iimler ve sosyal medyada en ¢ok
takip edilen konularin beden memnuniyeti lzerine
etkisinin anlamli oldugu tespit edilmis olup; BKi ve bel
cevresi degerleri arttikga, beden imaji memnuniyetinin
azaldigi (sirasiyla OR:0,767 ve OR:0,918; p<0,001,
p<0,05); ancak beslenme aliskanlklari durumlarinin
beden memnuniyetine olan etkisinin istatistiksel
olarak anlamli olmadigi bulunmustur (p>0,05).
Sosyal medyada yemek tarifleri, zayiflama ve saglikh
beslenme+zayiflama konularini  takip eden kiz
ogrencilerin ise sosyal medya konulari ile ilgilenmeyen
Ogrencilere  gbre beden  memnuniyetsizliginin
istatistiksel olarak daha fazla oldugu bulunmustur
(sirasiyla OR:0,275 OR:0,139 ve OR:0,216, p<0,05).

TARTISMA

Bu calismada Universitede egitim goéren kiz
ogrencilerde sosyal medya kullanimina dair 6zellikler
ile beden memnuniyeti ve saglikli beslenme durumlari

arasindaki iliskinin  degerlendirilmesi ve saglikli
beslenme ile sosyal medya kullanim durumlarinin
beden memnuniyeti Uzerindeki etkisinin incelemesi
amaglanmis olup, Universitede egitim goren kiz
ogrencilerde genel ve santral obezite risk faktorleri ile
saglikh beslenmeye iliskin tutumlarin ve bazi sosyal
medya takip konularinin beden memnuniyeti Gzerinde
olumsuz etki olusturabilecegi bulunmustur.

Universite dénemine denk gelen geng yetiskinlik
dénemi bagimsizliklara yonelik yeni becerilerin
gelistirildigi bir donem oldugu icin beslenme
aliskanhklarinin en ¢ok etkilendigi donemler arasinda
gosterilmektedir. Bu donemde yetiskinler sosyal gevre
edinme, eglenceli vakit gegirme ve bilgiye ulasabilme/
paylasabilme gibi nedenlerle sosyal medyayi aktif
olarak kullanmaktadirlar (17). Hizla yayginlasan ve
giderek glinlik yasamin vazgecilmezi haline gelen
sosyal medyanin kullanimi etkilesim (izerindeki olumlu
etkileriyle beraber paylasilan bilgilerin giivensizligi ve
kontrolsiizligli agisindan benzer oranda da risklere

232



233

OZPAK AKKUS ve ark.
Universite dgrencileri beden memnuniyeti

sahip olabilmektedir (7). Bu donemi olusturan
popilasyonun sosyal medyada en ¢ok arastirdiklari
konularin basinda ise saglik ve beslenme konulari
gelmektedir (18). Onemli bir gecis dénemi olan
Universite doneminde sosyal medyanin kontrolsiz
ve asirt kullanimi sosyal medya bagimhhg
olusturmasinin yani sira beden imaji kaygisini ve
buna istinaden beslenme durumunu olumsuz yonde
etkileyebilmektedir  (19). Yakin tarihte vyapilan
sistematik bir incelemede sosyal medyanin yeni bir
bagimlilik olarak siniflandirildigi ve sosyal medyanin
yogun kullaniminin beden memnuniyetsizligi, dusik
0z saygl ve yeme bozukluklariyla iliskili oldugu tespit
edilmistir (20). Literattrde, beden imaji tizerine yapilan
calismalar genellikle kadin cinsiyetine odaklanmaktadir
(21, 22). Lisans ogrencileri arasinda vicut agirhgi
ve beden memnuniyetsizliginin incelendigi  bir
calismada, kiz 6grencilerde erkek 6grencilere kiyasla
daha fazla beden memnuniyetsizliginin oldugu ve
normal vicut agirhgina sahip olan kiz 6grencilerin
bile daha hafif ve daha ince bir viicuda sahip olmayi
istedikleri gorilmistir (23). Ulkemizde ise Universite
ogrencileriyle yapilan bir ¢alismada 6grencilerin orta
diizeyde sosyal medya bagimliligina sahip olduklari
bulunurken, beden memnuniyetsizligi olan Universite
ogrencilerinin daha fazla sosyal medya bagimliligina
sahip olduklari ve sosyal medya bagimliliginin
beden memnuniyetsizligi icin bir risk faktori oldugu
bulunmustur (24-25). Suudi Arabistan’da yapilan
baska bir calismada ise Universitede egitim goren ve
beden memnuniyetsizligine sahip olan kiz 6grencilerin
zayiflama, yemek tarifleri, egzersiz ve diyetlerle ilgili
konulari sosyal medyada takip edenlerin beslenme
ahiskanhklari olumsuz yonde etkilendigi saptanmistir
(26). Bu c¢alismada da literatlirii destekleyecek
sekilde sosyal medyada yemek tarifleri, zayiflama ve
saglikl beslenme+zayiflama konularini takip eden kiz
Ogrencilerin, sosyal medya ile ilgilenmeyen 6grencilere
gbre beden memnuniyetsizligi riskinin istatistiksel
olarak daha fazla oldugu bulunmustur (p<0,05) (Tablo
3).

Beden memnuniyetsizligi ile iliskilendirilen beden imaji
kaygistise, viicut goriintii bilesenlerindeki rahatsizhiklari
tanimlayan genel bir terim olup, bu konuda yapilimis
bircok calismada beden imajindaki kayginin kronik
diyet yapma durumuyla ya da bu disiinceye yogun
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bir sekilde bagli kalmayla, vicut agirhgl Uzerindeki
kontrol disi davranislarla, distk benlik saygisiyla,
depresyonla, obezite ve yeme bozukluklariyla iligkili
oldugu gosterilmektedir (10, 27). Universite dénemi
popilasyonunu olusturan geng yetiskinlerde, kadin
popilasyonu daha baskin olmak lizere, beden imaji
streklilik icerisinde deneyimlenerek degismektedir
(6). Bir bireyin bedeni hakkindaki memnuniyetsizlik
hissiyati arttikga bireyin benlik saygisinin olumsuz
yonde etkilenmesiyle birlikte uzun vadeli olumsuz
saghk sonuglarina yol acan sik araliklarla yapilan
diyetler, yogun besin etiketi okuma ve kalori sayimi,
asiri yeme ya da 06gln atlama gibi yanlis yeme
ahskanliklari olusarak, bireylerin saglikli beslenme
aliskanhgr bozulabilmekte ve bu durumda bireylerin
beden memnuniyetsizligini daha da arttirabilmektedir
(28). Vereecken ve ark’nin kizlarin viicut gériinimlerine
erkeklerden daha fazla énem verdiklerinden ve ideal
vicut gorlinimlerine ulasmak icin daha fazla zaman
harcama olasiliklari sahip olduklarindan daha sik
kahvalti ve diger 6glinleri atladiklari saptanmistir (29).
Beden imaji ve beslenme diizeni iliskisinin saptanmasi
amaciyla yapilan bir ¢calismada da sosyal medyaya ve
diyetle ilgili icerige yogun oranda maruz kalmanin,
bireylerin beslenme aliskanlhklarini, 6gin sikhgini ve
viucutlarinin nasil gérindugu hissiyatini dnemli dlglide
degistirmeye katkida bulundugu belirlenmistir (30).
ingiltere’de yapilan bir calismada ise besin etiketleriyle
ilgili  deneyimlerin beden imaji  endiseleriyle
sekillenebilecegi ortaya koyulurken, Raffoul ve ark’in
karma yontemli calismasinda da, diisiik beden saygisina
sahip bireylerin besin etiketlerini digerlerinden farkh
algiladiklari da ortaya koyulmustur; bu da besin
etiketlerine okuma farkindaliginin bireylerin beden
algilariileiliskilioldugu anlamina gelmektedir (31). Buna
karsilik, Lillico ve ark. 6grencilerde besin etiketlerinin
diizensiz yeme disiinceleri veya davranislari Gzerinde
hicbir etkisi olmadigini  bulmuslardir (32). Bu
¢alismada da Vereecken ve ark calismasina benzer
sekilde beden memnuniyetsizligi olan kiz 6grencilerin
memnun olanlara gore daha fazla ara 6gin yaptigl,
daha az 6giin sikligina sahip oldugu, daha fazla diyet
programina uydugu ve daha fazla besin etiketi okuma
aliskanliginasahip  oldugu bulunmustur (sirasiyla
p=0,005, p<0,001, p=0,004 ve p=0,029) (Tablo 2) (29).
Modern kiltirin zayifligi glzellik olarak vurgulamasi,
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vicut agirligl fazla olan bireyleri etiketlemesi, obez
bireylerin bu kultirel mesajlari igsellestirmelerine ve
fiziksel gorinimleri konusunda kot hissetmelerine
neden olmaktadir (33). Aslinda, bircok calismada, BKi
ile beden memnuniyetsizligi arasinda pozitif bir iliski
bulunmustur (34, 35). Divecha ve ark yapmis olduklari
bir calismada BKi degerleri ile beden memnuniyetsizligi
arasinda anlamh ve dogrusal bir iliski bulunmustur
(36). Yakin zamanda yapilan bir meta-analizde ise
obez bireylerin normal vicut agirligi olan bireylere
gore daha fazla beden memnuniyetsizligine sahip
olduklari bulunmustur (37). Bu c¢alismada da beden
memnuniyetsizligine sahip olan bireylerin hem BKi
hem de bel gevresi dlgimlerinin daha yiliksek oldugu
belirlenirken (p<0,001), BKive bel gevresindekiartiglarin
beden memnuniyetsizligi riskini anlamli  sekilde
arttirdigl da belirlenmistir (sirasiyla p<0,001, p<0,05)
(Tablo 3). Bu sonuglar literatliri destekler niteliktedir.
Bu calismanin glgli yonleri arasinda dogrulanmis
anketlerin kullanilmasi ve gesitli fakiltelerden rastgele
bir 6rneklem alinmasi yer almaktadir. Ek olarak, sosyal
medya kullanimin daha vyaygin oldugu Universite
cagindaki bireyler hedeflenmistir. Ancak galismanin
bazi kisithliklari da bulunmaktadir. Bunlardan ilki
calisma kesitsel bir tasarima sahip oldugu icin
genellemeye imkan vermemesi iken, digerleri ise
calismaya erkek o6grencilerin dahil edilmemesi ve
Universitede sadece saglik ve sosyal bilimler alanindaki
ogrencilere ulasilabildigi icin diger boélimlerin
degerlendirilememesidir.

SONUC

Sonug¢ olarak Universite 6grencilerinde  sosyal
medya  bagimhhg, beden  memnuniyeti ve
beslenme aliskanliklari  karsihkli  olarak birbirini
etkileyebilmektedir. Sosyal medyada idealize edilen
zayif beden imajina kiz 06grenciler daha duyarh
olmakta; bu nedenle, bu ideale ulasma ¢abasi onlari
saglikli  beslenme aliskanhklarindan daha kolay
uzaklastirabilmektedir. Bu ¢alismada da Universitede
egitim goren ve beden memnuniyetsizligine sahip olan
kiz 6grencilerin genel ve santral obezite 6lglimlerinin
daha ylksek oldugu ve saglikli beslenmeye iliskin
tutumlarinin ise daha disik oldugunun tespit
edilmesiyle birlikte sosyal medyada o6zellikle yemek

tarifleri, zayiflama ve saglikli beslenme konularini takip
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etmenin de beden memnuniyetsizligi acisindan bir risk
faktorli olusturabilecegi tespit edilmistir. Bu nedenle
sosyal medya kullaniminin yaygin oldugu bu donemdeki
ogrenciler icin beden memnuniyetini olumsuz
yonde etkileyen risk faktorlerine yonelik taramalar
yapilmasinin ve saglikh beslenme ile normal dizeyde
BKi degerlerinde olmanin farkindaligini arttiran egitim
ve mudahalelerin gerekliligi blyuk 6nem tasimaktadir.
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CASE REPORT

SPINAL ACCESSORY NERVE PALSY AND WINGED
SCAPULA CAUSED BY REPETITIVE STRAIN: A CASE
REPORT

Tekrarlayan Gerilme Sonucu Olusan Spinal Aksesuar Sinir Felci
ve Kanat Skapula: Bir Olgu Sunumu

Tugba OZUDOGRU CELIK'

ABSTRACT

Scapular winging is a rare disorder that causes functional limitation of the upper extremity. It may develop
due to many pathological conditions that can cause paralysis in the serratus anterior, trapezius and rhom-
boid muscles (which are innervated by the long thoracic nerve, spinal accessory nevre, and dorsal scapular
nerve, respectively). Diagnosis is made by imaging and electrodiagnostic studies after physical examination.
In this case, it is aimed to present the diagnosis and treatment stages of the patient who developed shoul-
der pain, muscle weakness, and scapular winging, due to injury to the spinal accessory nerve, which is the
11th cranial nerve and provides pure motor innervation to the trapezius muscle. Although scapular winging
is not a condition we frequently encounter in clinical practice, it is important due to its potential for disabi-
lity that may affect the quality of life.

Keywords: Scapular Winging; Spinal Accessory Nerve; Electrodiagnostic Assessment

OZET

Amag: Skapular kanatlanma, Ust ekstremitede fonksiyonel kisitliliga neden olan nadir bir hastaliktir. Serratus
anterior, trapezius ve rhomboid kaslarinda (sirasiyla long torasik sinir, spinal aksesuar sinir ve dorsal skapular
sinir tarafindan innerve edilir) felce neden olabilen birgok patolojik duruma bagli olarak gelisebilir. Tani, fizik
muayene sonrasi goriintileme ve elektrodiagnostik ¢alismalarla konulur. Bu olguda, 11. kranial sinir olan ve
trapezius kasina saf motor innervasyon saglayan spinal aksesuar sinirin yaralanmasi sonucu omuz agrisi, kas
gligslizlugl ve skapular kanatlanma gelisen hastanin tani ve tedavi agsamalarini sunmak amaglanmistir. Ska-
pular kanatlanma klinik pratikte siklikla karsilastigimiz bir durum olmasa da yasam kalitesini etkileyebilecek
sakatlik potansiyeli nedeniyle 6nemlidir.

Anahtar Kelimeler: Skapular Kanatlanma; Spinal Aksesuar Sinir; Elektrodiagnostik Degerlendirme

INTRODUCTION

Wing scapula (scapula alata) is a clinical condition characterized by the medial
edge of the scapula moving away from the thorax, which often develops due to the
dysfunction of the serratus anterior, trapezius, and rhomboid muscles, which are the
scapulothoracic stabilizing muscles (1, 2). It may cause a decrease in shoulder muscle
strength due to disruption of scapulohumeral rhythm, a decrease in joint range of
motion, pain, and asymmetry due to tension and spasm in the periscapular muscles (3,
4). It is divided into three groups according to etiological factors: primary, secondary,
and voluntar. In the primary wing scapula, the factors are neurological, bony, and
surrounding soft tissue pathologies in the scapulothoracic joint, and in the secondary
wing scapula, the factors are glenohumeral and/or subacromial pathologies. Voluntary
wing scapula is less common and is thought to have a psychological origin (5).

The spinal accessory nerve (SAN), which provides innervation to the trapezius, is
superficial as it passes through the posterior cervical triangle. There is a high risk of
injury during minor surgical interventions (biopsies) and radical neck dissections in this
area. The nerve may also be exposed to blunt trauma and repetitive strain injuries in
this region (6). After an accessory nerve lesion, patients develop periscapular pain in
a short time. In chronic pathologies, pain can be felt in the forearm, hand, face, head,
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and opposite upper extremities. The patient's scapula
slides laterally and the inferior angle turns outward.
The patient's functions in daily life begin to be
restricted, and the pathological condition and clinical
picture may not appear immediately due to overwork
of the compensatory muscles at the beginning of the
acute period. When muscle fatigue begins, the affected
shoulder falls downward, and shoulder asymmetry is
evident. There is trapezius atrophy and wing scapula
appearance develops.

Functionally, elevation and abduction are limited. To
make a diagnosis, anamnesis, physical examination,
radiological examination and (Electromyography) EMG
must be performed. In a study, it was observed that
71% of the cases with SAN injury were iatrogenic and
24% were trauma-related. Spontaneous or idiopathic
cases are extremely rare (7). Here, the diagnosis and
treatment stages of a case that developed SAN damage
after excessively repetitive stretching exercises are
presented.

CASE REPORT

A 25-year-old male patient applied to our outpatient
clinic with complaints of right shoulder pain, drooping
of the right shoulder and thinning of the right shoulder
muscles. He stated that his shoulder pain increased,
especially during abduction and activity. There was
no complaint of numbness or tingling. There was no
additional disease, trauma, medication use, surgical

Figure 1. There was asymmetry between the shoul-
ders, a drop in the right shoulder, atrophy in the upper
part of the right trapezius muscle, and a winged scapu-
la on the right side.
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history, or family history. In his history, it was learned
that the patient had repeated this neck stretching
movement to the left excessively, as he was relieved
of neck pain that had been occurring intermittently
for the last year, especially when he moved his neck
to the left lateral flexion. In the physical examination
of the patient, there was asymmetry between the
shoulders, a drop in the right shoulder, atrophy in the
upper part of the right trapezius muscle, and a winged
scapula on the right side, which became evident with
right shoulder abduction and disappeared at rest (Fig.
1and 2).

Neurological examination revealed muscle weakness of
4/5 of the right shoulder abductor muscles and +3/5 of
the right trapezius muscle. Cranial nerve examination,
sternocleidomastoideus (SCM), and other muscle
strengths were normal. Superficial sensory examination
and deep tendon reflexes were within normal limits.
Laboratory examinations and imaging methods
were also evaluated as normal. (Routine hemogram,
biochemistry tests, vitamin B12 level, thyroid function
tests, shoulder, cervical, and lung radiographs were
normal.) EMG showed normal right upper extremity
median and ulnar nerve motor and sensory conduction
studies. Right SAN - trapezius muscle recording - motor
response could not be obtained. In needle EMG, the
right SCM, deltoid, supraspinatus, infraspinatus,

serratus anterior, levator scapula, and rhomboid major
muscles were evaluated as normal. Spontaneous

Figure 2. Winging of the scapula was more revident du-
ring wall push-up.
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activity in the upper, middle, and lower parts of the
right trapezius muscle, an increased polyphasic motor
unit potentials in mild contraction, and a dilution in the
interference pattern in full contraction were detected.
These findings were interpreted as compatible
with partial axon damage in the branch of the right
accessory nerve leading to the trapezius muscle.
In parallel with the rehabilitation program planned
for the patient, a 15-minute hot pack application
and conventional (Transcutaneous Electrical Nerve
Stimulation) TENS application were performed on the
right shoulder. Electrostimulation was applied to the
trapezius muscle in atrophy mode. An active assistive
and resistive exercise program was applied gradually.
At the same time, a home exercise program was
organized. After the 4-week rehabilitation program, a
significant improvement in shoulder abductor muscle
strength was observed. In the follow-up examination
performed 6 months later, it was observed that the
trapezius atrophy partially continued, muscle strength
almost had fully recovered, and joint range of motion
was normal. He had no complaints other than shoulder
pain that occurred with strenuous activities.

DISCUSSION

The trapezius muscle is between the cervical and
thoracic vertebrae and the spina scapula and acromion.
The upper fibers of the trapezius muscle contribute to
scapulothoracic movement by moving the shoulder
downwards with scapula elevation, the middle fibers
with scapula rotation, and the lower fibers with scapula
retraction. The upper and lower fibers cause upward
rotation and abduction of the scapula in the horizontal
plane (8). After passing through the jugular foramen,
the SAN gives branches to the sternocleidomastoid
(SCM) muscle. It enters the posterior neck triangle
space and stimulates the upper fibers of the trapezius
muscle and the middle and lower fibers along with the
branches of the cervical plexus (9,10). The superficial
course of the nerve makes it more prone toinjury during
posterior cervical region traumas, cervical lymph node
dissection, and mass excision. SAN damage occurring
during neck surgery has decreased in recent years due
to the development of new techniques. Although it
is rarely seen spontaneously or idiopathically, there
are cases described as an occupational disease in

Bozok Tip Derg 2025;15(2):236-239
Bozok Med J 2025;15(2):236-239

carpenters, car mechanics, welders, and tailors (9).
Trapezius muscle paralysis is often neurogenic and
develops due to SAN damage. In SAN paralysis, with
abduction of the arm, the wing scapula becomes
prominent, and the scapula moves upward. In SAN
damage, the trapezius muscle appears atrophic, there
is a steep slope between the neck and the shoulder,
and the shoulder falls down. The distance of the
scapula to the vertebra decreases. If the SAN lesion
site is proximal, difficulty is observed in turning the
head and lifting the shoulder to the opposite side of
the lesion. If the lesion is distal, the SCM is preserved,
and weakness in shoulder elevation and abduction
is observed. In our case, there was trapezius muscle
failure due to SAN damage, shoulder drop, and lateral
winging that became evident when the arm was in
abduction. The preservation of the SCM muscle, the
presence of trapezius muscle atrophy, and limitation
of shoulder elevation and abduction indicate that the
SAN is affected distally. In its physiopathology, it is
thought that neuropraxia develops in the nerve due to
repetitive trauma. Fibrosis, microvascular insufficiency,
and resulting neuropathy develop in the fascia of the
muscle (1).

Although wing scapula developing due to SAN damage
is rare, it is a clinical condition that limits the patient's
upper extremity functions and whose etiology can be
very diverse. The fact that it can mimic many diseases
can make diagnosis difficult and lead to a delay in
diagnosis (11). For a correct diagnosis, a good clinical
examination is first required. EMG is the gold standard
in diagnosis and is very important in identifying
different peripheral neurological conditions, including
compressive syndromes, and in showing nerve
damage (1). In the treatment, pain control, electrical
stimulation, and early joint range of motion exercises,
scapular stabilization exercises, and strengthening
exercises (trapezius, rhomboids and levator scapula
muscles) are given. A significant improvement was
observed after rehabilitation in our case which
developed wing scapula due to SAN damage caused by
excessively repetitive exercises.

CONCLUSION
In conclusion, although this case report is extremely
rare in the literature, it draws attention to the fact
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that fibrosis and microvascular insufficiency in the
fascia of the muscle due to repetitive trauma may
cause neuropraxia in the nerve. Disability of patients
can be prevented with early diagnosis and effective
rehabilitation programs.
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Genel Bilgiler

Yayimlanmak icin gonderilen makalelerin daha 6nce baska bir yerde yayimlanmamis veya yayimlanmak tizere génderilmemis olmasi gerekir.
Eger makalede daha 6nce yayimlanmis; alinti yazi, tablo, resim vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarlarindan yazil izin almak ve bunu
makalede belirtmek zorundadir.

Dergi, yayimlanan makalelerin bilimsel ve etik kurallar cergevesinde hazirlanmig olmasi ve ticari kaygilarda olmamasi sartini gozetmektedir.
Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin sorumlulugundadir. Makalenin degerlendirilmesi asamasinda, yayin kurulunun gerek
gbrmesi halinde, makale ile ilgili aragtirma verilerinin ve/veya etik kurul onayi belgesinin sunulmasi yazarlardan talep edilebilir.

Dergiye gonderilen makale bigimsel esaslara uygun ise, editor ve en az iki danismanin incelemesinden gegip, gerek goriuldigi takdirde,
istenen degisiklikler yazarlarca yapildiktan sonra yayimlanir. Yazarlar taslagin son halini tek bir word dosyasi olarak sisteme ytiklemelidir. Gonderilmis
olan makalelerdeki yazim ve dilbilgisi hatalari, makalenin igerigine dokunmadan, editorial komitemiz tarafindan dizeltilmektedir.

Makalelerin degerlendirilmeye alinabilmesi igin, ‘Telif Hakkr’, ‘Potansiyel Cikar Catismasi Beyani’ ve klinik arastirmalarda ‘Etik Kurul Onayr’
nin bir kopyasi sisteme ylklenmelidir. Bu formlari igermeyen yazilar degerlendirilmeye alinmayacaktir. Potansiyel ¢ikar gatismasi beyani igin JME’nin
formu dikkate alinmaktadir. Asagidaki baglantidan indirilebilir:
https://www.jmcp.org/pb-assets/pdf/ICMJE%20coi_disclosure-1554411604567.pdf

Yayinlanmak (zere kabul edilen yazilarin her tirli yayin hakki dergiyi yayimlayan kuruma aittir. Yazilardaki diisiince ve oneriler tamamen
yazarlarin sorumlugundadir ve yazarlara gonderdikleri yazilari karsihginda herhangi bir Gicret 6denmez.

Yazim Kurallarn

e Yazilar cift aralikli, yazi boyutu 12 punto olmali, kenarlardan 2,5 cm bosluk birakilarak, standart A4 sayfasina, Microsoft Office Word belgesi
veya rich text format olarak hazirlanmaldir.

e Her bolim yeni bir sayfadan baslamalidir.

e Yazilar baslik sayfasindan baglanarak numaralanmali, sayfa numaralari sag alt kdseye yazilmalidir.

« Kapak sayfasinda; yazinin bashg (Tiirkge ve ingilizce), sayfa baglarinda kullanilacak 40 karakteri asmayan kisa baslik, en az 3 ve en ¢ok 6
anahtar sozciik, tim yazarlarin ad-soyadlari, akademik tGnvanlari, kurumlari, is telefonu-GSM, e-posta ve yazisma adresleri bulunmalidir. Ayrica yazinin
hazirlanmasi igin alinmig herhangi bir destek ya da bagis varsa belirtilmelidir.

o Ozetler; Tiirkge ve ingilizce olarak yazinin gesidine uygun olarak hazirlanmalidir.

o Anahtar kelimeler; en az 3 en ¢ok 6 olmak iizere Tiirkge ve ingilizce yazilmalidir. Kelimeler birbirlerinden noktali virgiil (;) ile ayriimalidir.
ingilizce kelimeler Index Medicus taki Medical Subjects Headings listesine uygun olmalidir (Bkz: www.nlm.nih.gov/mesh/MBrowser.html). Tiirkce
anahtar kelimeler Turkiye Bilim Terimleri (TBT)’ne uygun olarak verilmelidir (Bkz: www.bilimterimleri.com).

e Sekil, resim, tablo ve grafiklerin metin iginde gectigi yerler ilgili cimlenin sonunda belirtilmeli; sirayla numaralanmali ve yazidan ayri olarak
sunulmalidir. Sekil, resim, tablo ve grafiklerin agiklamalari makale sonuna eklenmelidir. Kullanilan kisaltmalar sekil, resim, tablo ve grafiklerin altindaki
actklamada belirtilmelidir. Gorseller EPS, TIFF, JPG ve PDF formatinda gdnderilmeli ve fotograflar 300 dpi ve vektorel gizimler ise 600 dpi ¢ozlinlrliikte
olmaldir.

o Tesekkiir kisminda; cikar catismasi, finansal destek, bagis ve diger biitiin editéryal (istatistiksel analiz, ingilizce/Tiirkce degerlendirme) ve/
veya teknik yardim varsa, metnin sonunda sunulmaldir.

e Yazinin sonundaki kaynak listesi kaynaklarin yazidaki gelis siralarina goére hazirlanmaldir. Kaynak yazimi igin kullanilan format Index
Medicus’a uygun olmalidir. (Bkz: www.icmje.org). Kaynaklar yazida, ilgili cimle sonunda parantez igine alinarak belirtilmelidir. Kaynak numaralari
birbirini takip ediyorsa baslangic ve bitis sayilari arasina kisa ¢izgi konur. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar belirtiimeli; 6’dan fazla
ise, sadece ilk 6 isim yazilmali ve digerleri et al seklinde gosterilmelidir. Kongre bildirileri, kisisel deneyimler, basilmamis yayinlar, tezler ve internet
adresleri kaynak olarak gosterilemez. On-line yayinlar igin; DOI tek kabul edilebilir on-line referanstir.

e Kaynak seciminin ulusal yayinlardan yapilmasi tavsiye edilmektedir.

Kaynaklarin yazimi igin 6rnekler (Lutfen noktalama isaretlerine dikkat ediniz):

o Makale igin; Yazar(lar)in soyad(lar)i ve isim(ler)inin basharf(ler)i, makale ismi, dergi ismi, yil, cilt, sayi, sayfa no’su belirtiimelidir.

*Rempel D, Dahin L, Lundborg G. Pathophysiology of nevre compression syndromes: response of peripheral nerves to loading. J Bone Joint
Surg. 1999;81(11):1600-10.

eKitap igin; Yazar(lar)in soyad(lar)i ve isim(ler)inin bagharf(ler)i, bolim bashgi, editérin(lerin) ismi, kitap ismi, kaginci baski oldugu, sehir,
yayinevi, yil ve sayfalar belirtilmelidir.

*Kozin SH, Bishop AT, Cooney WP. Tendinitis of the wrist. In Cooney WP, Linscheid RL, Dobins JH, eds. The wrist: diagnosis and operative
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treatment. Vol. 2. St. Louis: Mosby, 1998. p. 1181-96.
e Digital Object Identifier (DOI):

*Zhang M, Holman CD, Price SD, Sanfilippo FM, Preen DB, Bulsara MK. Comorbidity and repeat admission to hospital for adverse
drug reactions in older adults: retrospective cohort study. BMJ. 2009 Jan 7;338:a2752. doi: 10.1136/bmj.a2752.

e Diger kaynak tdrleri igin, Bkz. “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References”.

Yaz gegsitleri

Orijinal aragtirmalar:

Prospektif veya retrospektif, tibbin tim alanlari ile ilgili her turli deneysel ve klinik galismalardir.

icerik:

- Ozet; Tiirkge ve ingilizce olarak, ortalama 200-250 kelime olacak sekilde; amag, gerec ve yontemler, bulgular ve sonug bélimlerinden
olusmalidir.

- Girig

- Gereg ve yontemler

- Bulgular

- Tartisma / sonug

- Tesekkir

- Kaynaklar

*Makalenin tamami, yaklasik 5000 sozciikten uzun olmamali, sekil ve tablo sayisi altiyl gegmemeli, kaynaklar 40’1 asmamalidir.

Klinik Derlemeler:

Dogrudan veya davet edilen yazarlar tarafindan hazirlanir. Tibbi 6zellik gosteren her tirli konu igin son tip literatiirint de igine alacak sekilde
hazirlanmalidir. Yazarin o konu ile ilgili basiimis yayinlarinin olmasi 6zellikle tercih nedenidir.icerigi;

- Ozet (Ortalama 200-250 kelime, béliimsiiz, Tiirkge ve ingilizce)

- Konu ile ilgili baglklar

- Kaynaklar

*Derleme 5000 sozcigli asmamali, sekil ve tablo en fazla 4, kaynak sayisi en fazla 100 olmalidir.

Kisa bildiriler:
-2000 s6zcugli asmamali, sekil ve tablo en fazla 2, kaynak sayisi en fazla 20 olmalidir.

Olgu Sunumu:

Nadir gorilen, tani ve tedavide farkllik gosteren makalelerdir. Yeterli sayida fotograflarla ve semalarla desteklenmis olmalidir.
icerik:

- Ozet (ortalama 100-150 kelime; bolimsiiz; Tiirkge ve ingilizce)

- Girig

- Olgu Sunumu

- Tartisma

- Kaynaklar

Editore mektup

Son bir yil iginde dergide yayinlanmis makalelere yanit olarak gonderilir. Yazi hakkinda okuyucularin farkli gériis, deneyim ve sorularini igerir.
icerik:

- Baslk ve 6zet boltmleri yoktur

- Mektuplar en fazla 500 kelimelik yazilardir, kaynak sayisi 5 ile sinirhdir, sekil ve tablo icermez.

- Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtilmeli ve sonunda yazarin ismi, kurumu, adresi bulunmaldir.

- Mektuba cevap, editor veya makalenin yazar(lar)i tarafindan, yine dergide yayimlanarak verilir.

Kontrol Listesi

Makale asagida gosterildigi gibi ayri dosyalar halinde hazirlanmalidir:
1.Basvuru Mektubu

2.Baslk sayfasi

3.0zet

4.Ana metin (makale metni, tesekkiir, kaynaklar, tablolar ve sekil baslklari)
5.5ekiller

6.Yayin Haklari Devir Formu
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Instructions For Authors

Scope

Bozok Medical Journal is the official publication of Yozgat-Bozok University, Faculty of Medicine that offers scientific content. It is printed 4
times in a year in the months of March, June, September and December.

Bozok Medical Journal is a national journal, based on peer-review consultation principles publishing clinic and basic science, original
research articles, reviews, editor views and case reports in every field of medicine.

Bozok Medical does not request application or process fees. Also, it does not pay any kind of compensation or fee for the published articles
Aim

The journal aims to publish research, original work, review and case reports that contribute in its field on national and international levels
in basic medical sciences and clinical branches.

General Information

Articles are accepted for publication on the condition that they are original, are not under consideration by another journal, or have not
been previously published. Direct quotations, tables, or illustrations that have appeared in copyrighted material must be accompanied by written
permission for their use from the copyright owner and authors.

The Journal commit to rigorous peer review, and stipulates freedom from commercial influence, and promotion of the highest ethical and
scientific standards in published articles. It is the authors’ responsibility to prepare a manuscript that meets scientific criterias and ethical criterias.
During the evaluation of the manuscript, the research data and/or ethics committee approval form can be requested from the authors if it’s required
by the editorial board.

All articles are subject to review by the editors and at least two referees. Acceptance is based on significance, and originality of the material
submitted. Authors should upload the final version of the draft to the system as a single word file If the article is accepted for publication, it may be
subject to editorial revisions to aid clarity and understanding without changing the data presented.

A copyright release form signed by all authors, a copy of conflict of interest and a copy of the approval of ethics committee must be
uploaded to the system simultaneously with the manuscript. Submissions received without these forms (copyright, conflict of interest and approval of
ethics committee) cannot be sent out for review. The form of IJME should be used for copyright release statement. This form can be dowloaded from
the link below: https://www.jmcp.org/pb-assets/pdf/ICMJE%20coi_disclosure-1554411604567.pdf

The publisher owns the copyright of all published articles. Statements and opinions expressed in the published material herein are those of
the author(s). Manuscript writers are not paid by any means for their manuscripts

Editorial Policies

¢ Text should be double spaced with 2,5 cm margins on both sides of a standard A4 page, using 12-point font. Manuscripts should be written
with Microsoft Office Word document or rich text format.

¢ Each section should start on a separate page.

e The pages should be numbered consecutively, beginning with the title page and the page numbers should be placed in the lower right
corner of each page.

¢ The title page should be organized as follows: Full title of the article, both in Turkish and English, all author’s full names with academic
degrees, and names of departments and institutions, short title of not more than 40 characters for page headings, at least 3 and maximum 6 key words,
corresponding author’s e-mail, postal address, telephone and fax numbers, any grants or fellowships supporting the writing of the manuscript.

e Abstracts should written Turkish and English according to categories of articles.

e Key words should be minimally 3 and maximum 6, and should written Turkish and English. The words should be separated by semicolon
(;), from each other. English key words should be appropriate to “Medical Subject Headings (MESH)” (Look: www.nIm.nih.gov/mesh/MBrowser.html).
Turkish key words should be appropriate to “Turkiye Bilim Terimleri (TBT)” (Look: www.bilimterimleri.com).

o All figures, pictures, tables and graphics should be cited at the end of the relevant sentence and numbered consecutively and kept
separately from the main text. Explanations about figures, pictures, tables and graphics must be placed at the end of the article. All abbrevations used,
must be listed in explanation which will be placed at the bottom of each figure, picture, table and graphic. Submit your figures as EPS, TIFF, JPG or PDF
files, use 300 dpi resolution for pictures and 600 dpi resolution for line art.

¢ In acknowldgements section; conflict of interest, financial support, grants, and all other editorial (statistical analysis, language editing)
and/or technical asistance if present, must be presented at the end of the text.

e The list of the references at the end of the paper should be given according to their first appearance in the text. Journal abbreviations
should conform to the style used in the Cumulated Index Medicus (please look at: www.icmje.org). Citations in the text should be identified by numbers
in brackets at the end of the relevant sentence. If reference numbers follow each other, the hyphen is placed between the starting and ending numbers.
All authors should be listed if six or fewer, otherwise list the first six and add the et al. Declarations, personal experiments, unpublished papers, thesis
can not be given as reference. Format for on-line-only publications; DOI is the only acceptable on-line reference.

e Choosing references from national magazines is recommend.

Examples for writing references (please give attention to punctuation):

e Format for journal articles; iinitials of author’s names and surnames, titles of article, journal name, date, volume, number, and inclusive
pages, must be indicated.

* Rempel D, Dahin L, Lundborg G. Pathophysiology of nevre compression syndromes: response of peripheral nerves to loading. J Bone Joint
Surg. 1999;81(11):1600-10.

¢ Format for books; initials of author’s names and surnames, chapter title, editor’s name, book title, edition, city, publisher, date and pages.

* Kozin SH, Bishop AT, Cooney WP. Tendinitis of the wrist. In Cooney WP, Linscheid RL, Dobins JH, eds. The wrist: diagnosis and operative
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treatment. Vol. 2. St. Louis: Mosby, 1998: 1181-96.

e Article with a Digital Object Identifier (DOI):

*Zhang M, Holman CD, Price SD, Sanfilippo FM, Preen DB, Bulsara MK. Comorbidity and repeat admission to hospital for adverse drug
reactions in older adults: retrospective cohort study. BMJ. 2009 Jan 7;338:a2752. doi: 10.1136/bmj.a2752.

e For other reference style, please refer to “ICMIJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample
References”.

CATEGORIES OF ARTICLES

Original Research Articles:

Original prospective or retrospective studies of basic or clinical investigations in areas relevant to medicine.

Content: - Abstract (200-250 words; the structured abstract contain the following sections: Objective, material and methods, results, conclusion; both
in Turkish and English)

- Introduction

- Material and Methods

- Results

- Discussion/ Conclusion

- Acknowledgements

- References

*Qriginal articles should be no longer than 5000 words and should include no more than 6 figures / tables and 40 references.

Review Articles

The authors may be invited to write or may submit a review article. Reviews including the latest medical literature may be prepared on all medical
topics. Authors who have published materials on the topic are preferred.

Content: - Abstract (200-250 words; without structural divisions; both in Turkish and English)

- Titles on related topics

- References

* These manuscripts should be no longer than 5000 words and include no more than 4 figures and tables and 100 references.

Short Communications
It should be no longer than 2000 words and include no more than 2 figures and tables and 20 references.

Case Reports

Brief descriptions of a previously undocumented disease process, a unique unreported manifestation or treatment of a known disease process, or
unique unreported complications of treatment regimens. They should include an adequate number of photos and figures.

Content: - Abstract (average 100-150 words; without structural divisions; both in Turkish and English)

- Introduction

- Case report

- Discussion

- References

Letter to the Editor

These are the letters that include different views, experiments and questions of the readers about the manuscripts that were published in this journal
in the recent year.

Content: - There’s no title, abstract, any figures or tables

- It should be no more that 500 words, the number of references should not exceed 5.

- Submitted letters should include a note indicating the attribution to an article (with the number and date) and the name, affiliation and address of
the author(s) at the end.

- The answer to the letter is given by the editor or the author(s) of the manuscript and is

published in the journal.

Checklist

The manuscript should be prepared as separate files in the following order:
1. Cover Letter

2. Title Page

3. Abstract

4. Main Text (text, acknowledgments, references, tables, and figure legends)
5. Figures

6. Copyright Form
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