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From the Editor
Dear Readers,

In an era where scientific knowledge advances rapidly and the
field of medicine continuously evolves, delivering each new is-
sue to you is not merely a publishing activity for us, but a shared
academic journey. With this awareness, we take great pleasure
in presenting to you the second issue of 2025, prepared during
these warm summer days. Despite seasonal challenges, this is-
sue has been enriched with valuable contributions in its field, the
product of dedicated effort and a meticulous editorial process.

As in every issue, the scientific quality of this edition will have
been shaped by the diligent research of our authors, the cons-
tructive evaluations of our reviewers, and the interest of you,
our esteemed readers. Your trust and engagement remain the
most important source of motivation for our editorial team.
I would like to extend my sincere thanks to all researchers,
reviewers, and readers who have contributed to this work.

In this issue, you will also find articles on artificial intelligen-
ce applications, which have been gaining increasing impor-
tance in the field of medicine as well as in other disciplines.
Spanning a wide spectrum from clinical decision support
systems to data analytics, these studies are expected to pro-
vide our readers with both up-to-date information about
artificial intelligence and new perspectives for the future.

The continuity of scientific production is possible only through
the dissemination of knowledge and academic interaction. With
this responsibility in mind, we will continue to present studies that
shed light on the future of medicine. Wishing you productive, he-
althy, and successful days until we meet again in our next issue.

Sincerely,
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Editorden
Degerli Okuyucularimiz,

Bilimsel bilginin hizla gelistigi ve tip diinyasinin surekli yenilen-
digi glinimuizde, her yeni sayimizi sizlere ulastirabilmek bizim
icin yalnizca bir yayincilik faaliyeti degil, ayni zamanda ortak bir
akademik yolculuktur. Bu bilingle, yaz mevsiminin bu sicak giin-
lerinde 2025 yili ikinci sayimizi sizlerle bulusturmanin memnuni-
yetini yasiyoruz. Mevsim kosullarina ragmen, yogun emek ve titiz
bir editéryal stire¢ sonunda hazirlanan bu sayimiz, her biri ken-
di alaninda kiymetli katkilar sunan ¢alismalarla zenginlesmistir.

Her sayimizda oldugu gibi, bu sayinin da bilimsel niteligi-
ni yazarlarimizin 6zenli arastirmalari, hakemlerimizin yapici
degerlendirmeleri ve siz degderli okuyucularimizin ilgisi se-
killendirecektir. Dergimize gosterdiginiz ilgi ve gliven, yayin
ekibimizin en 6nemli motivasyon kaynagi olmaya devam et-
mektedir. Bu vesileyle katki saglayan tum arastirmacilara, ha-
kemlere ve siz degerli okuyucularimiza tesekkurlerimi sunarim.

Busayida, farklidisiplinlerde oldugu gibitip alaninda da giderek ar-
tanbirénemkazananyapay zekauygulamalaritizerinehazirlanmis
makaleler de bulacaksiniz. Klinik karar destek sistemlerinden veri
analitigine uzanan genis bir yelpazede ele alinan bu ¢alismalarin,
okuyucularimiza hem yapay zeka ile ilgili gtincel bilgiler hem de
gelecege yonelik yeni perspektifler kazandiracagina inaniyoruz.

Bilimsel uUretimin devamliigl, paylasilan bilginin yayginlas-
mas! ve akademik etkilesimle mumkindur. Bizler de bu so-
rumlulugun bilinciyle, gelecegin tibbina 1sik tutacak ca-
lismalar sizlere sunma gayretine devam edecegiz. Bir
sonraki sayimizda yeniden bulusmak dilegiyle, tim okur-
larimiza verimli, saglkli ve basarlarla dolu giinler dilerim.
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Degerli Arastirmacilarimiz;

Sizlerle daha 6nce de paylastigimiz bazi hususlari tekrar hatirlatmak istiyoruz;

2022 yiliile birlikte Dergimize calisma gonderiminde bazi yenilik ve degisiklikler yapilmistir.
1. Dergimiz davetli derlemeler disinda derleme ¢alismalari kabul etmemektedir.

2. Dergimize gonderilen ¢alismalarla birlikte Turnitin ya da iThenticate programlarindan elde edilen “benzerlik analizi”-
raporunun da sisteme yliklenmesi gerekmektedir.

3. Calismalarda kaynak gosteriminde yasanan sikintilari ortadan kaldirmak icin “AMA" standartlarinda kaynak gosteri-
mi zorunludur.(Detayl bilgiye “https://www.bcit.ca/files/library/pdf/bcit-ama_citation_guide.pdf" sayfasindan ulasila-
bilir)

Bu konuda detayli bilgi dergimizin son kisminda yer alan yazim kurallar kisminda ve web sayfamizda yer almaktadir.

Calismalarinizi Dergimize gonderirken bu hususlara dikkat etmeniz degerlendirme sireclerini kolaylastiracaktir.

Dear Researchers;

We would like to remind you of some issues we shared with you before;
With the year 2022, some changes have been applied in the study submission rules for our Journal:

1. Our journal only accept invited reviews.

2. Along with the studies sent to our journal, the “similarity analysis"” report obtained from Turnitin or iThenticate
programs should also be uploaded to the system.

3. In order to eliminate the problems experienced in citing references in studies, it is obligatory to show references in
"AMA"standards. (Detailed information can be found on "https://www.bcit.ca/files/library/pdf/bcit-ama_citation_gui-
de.pdf")

Detailed information about these subjects can be found in the instructions to the authors section at the end of our
journal and on our website.

Paying attention to these issues while submitting your studies to our Journal will facilitate the evaluation processes.
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Ozgiin Calisma / Original Article

Ankara Egt. Ars. Hast. Derg., 2025 ; 58(2) : 36-39
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ABSTRACT

OBJECTIVE: This study aims to assess the adverse events fol-
lowing rotavirus vaccination, which is a major cause of preventable
hospitalizations in early childhood.

MATERIAL AND METHODS: At Gazi University Faculty of Medicine
Hospital, rotavirus vaccination is recommended for allimmunocom-
petent children in the social pediatrics clinic. This study included
healthy infants who received a rotavirus vaccine between June 1,
2020, and December 31, 2022. Unfortunately rotavirus vaccines are
still not included in the national immunization program in Tirkiye.
The decision on vaccination and vaccine type was made together
with families, based on information regarding doses, cost, and ef-
ficacy. Patients were monitored daily for one week after each dose
of vaccination and contacted six months after the completion of the
vaccination series.

RESULTS: During the study period, 107 healthy infants (mean age:
4.1 months) received the rotavirus vaccine. Of these, 11 received
RotaTeq® and 96 received Rotarix®. Adverse events occurred in 4
infants (3.7%). Among those vaccinated with Rotarix®, one expe-
rienced transient vomiting and diarrhea, another had intermittent
bloody stools for one week, and a third had a single episode of
bloody stool. One infant vaccinated with RotaTeq® experienced 2
episodes of non-bloody, watery diarrhea. All symptoms occurred
after the first dose, resolving without additional treatment or hos-
pitalization. No adverse events previously reported in the literature,
such as fever, intussusception, irritability, seizures, apnea, bloating,
bronchospasm, nasopharyngitis, bronchiolitis, Kawasaki disease,
allergic reactions, or immune thrombocytopenic purpura, were ob-
served following vaccination.

CONCLUSION: Vaccination has the potential to reduce hospitaliza-
tion rates, prevent complications associated with rotavirus infecti-
on, enhance protection against rotavirus disease. Rotavirus vaccine
should be recommended for all infants without contraindications,
and parents should be thoroughly informed of its benefits and sa-
fety. The findings of this study, based on a limited infant population,
provide supportive evidence for the short-term safety of rotavirus
vaccines. However, larger, multicenter studies are needed to con-
firm these results and to further define the safety profile of these
vaccines.

Keywords: Rotavirus vaccine; adverse events; Post-Vaccination
Monitoring

OzZET

AMAGC: Bu calismada erken ¢ocukluk doneminde 6nlenebilir has-
tane yatiglarinin 6nemli bir nedeni olan rotavirtis asilamasi sonrasi
olusan advers olaylarin degerlendirilmesi amaglanmistir.

GEREC VE YONTEMLER: Gazi Universitesi Tip Fakiiltesi Hastane-
si'nde, sosyal pediatri kliniginde tim immuinokompetan cocuklara
rotavirlis asisi 6nerilmektedir. Bu ¢alismaya 1 Haziran 2020 ile 31
Aralik 2022 tarihleri arasinda rotavirls asisi olan saglikli bebekler
dahil edildi. Ne yazik ki rotavirlis asilan Turkiye'de hala ulusal ba-
Jisiklama programina dahil degildir. Asilama ve asi turi karari doz,
maliyet ve etkinlik hakkindaki bilgilere dayanarak ailelerle birlikte
verildi. Hastalar her agi dozundan sonra 1 hafta boyunca gunluk iz-
lendi ve asilama serisinin tamamlanmasindan alti ay sonra iletisime
gecildi.

BULGULAR: Calisma stiresince 107 saglikh bebege (ortalama yas:
4,1 ay) rotavirus asisi uygulanmistir. Bunlardan 11'ine RotaTeq® ve
96'sina Rotarix® uygulandi. Dért bebekte (%3,7) olumsuz olaylar
meydana geldi. Rotarix® ile asilanan bebeklerden birinde gegici
kusma ve ishal, bir digerinde bir hafta boyunca kanl digkilama ve
Ucuncusuinde tek bir kanli diskilama gorildi. RotaTeq® ile asilanan
bir bebekte 2 kez kanli olmayan, sulu ishal gérildi. Tim semptom-
lar ilk dozdan sonra ortaya ¢ikti ve ek tedavi veya hastaneye yatis
olmadan diizeldi. Asilamadan sonra ates, intususepsiyon, iritabili-
te, nobetler, apne, siskinlik, bronkospazm, nazofarenijit, bronsiolit,
Kawasaki hastaligi, alerjik reaksiyonlar, veya immiin trombositope-
nik purpura gibi literattirde daha 6nce bildirilen hi¢bir olumsuz reak-
siyon gorilmedi.

SONUGC: Asilamanin hastaneye yatis oranlarini azaltma, rotavirlis
enfeksiyonuyla iliskili komplikasyonlari 6nleme, rotaviriis hastaligina
karsi korumayi artirma potansiyeli vardir. Rotavirus asisi kontrendi-
kasyonlari olmayan tiim bebeklere 6nerilmeli ve ebeveynler faydala-
ri ve glivenligi konusunda kapsamli bir sekilde bilgilendirilmelidir. Bu
calismada sinirl sayida infanttan olusan bir poptilasyonda elde edi-
len bulgular, rotaviris asilarinin kisa vadeli giivenligi acisindan des-
tekleyici niteliktedir. Ancak bu sonuglarin dogrulanmasi ve asilarin
guvenlik profilinin daha kapsamli bicimde ortaya konabilmesi icin,
daha genis 6rneklemli ve cok merkezli calismalara ihtiyag vardir.

Anahtar sozciikler: Rotavirls asisi; advers olay; asilama sonrasi
izlem
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INTRODUCTION

Rotaviruses are the most common causes of severe diarrhea in in-
fants and young children (1). Worldwide, approximately 1.7 billion ca-
ses of childhood acute gastroenteritis occur each year. In countries
where vaccination is not widely implemented, rotavirus is respon-
sible for 35-60% of acute severe diarrhea cases in children under 5
years of age. In developing countries, the case fatality rate of rotavi-
rus infection in children seeking medical care is approximately 2.5%.
This rate can be higher in areas with limited access to healthcare
services. In 2013, rotavirus was estimated to have caused 215,000
deaths globally (2). Between 2013 and 2017, rotavirus continued to
cause an estimated 122,000-215,000 child deaths annually (3-7).

Despite the availability of effective vaccines, rotavirus continu-
es to cause considerable morbidity and mortality, particularly
in developing countries. In Turkiye, recent studies report rotavi-
rus positivity rates in children with acute gastroenteritis ranging
from 9.8% to 40%, with hospitalization frequently required due to
dehydration and related complications. Moreover, nosocomial ro-
tavirus infections have been shown to prolong hospital stays and
significantly increase direct medical costs, highlighting the pre-
ventable economic burden associated with the disease (8-10).

Rotavirus vaccines are currently not included in Turkiye's national
immunization program and must be purchased out-of-pocket by
families, leading to unequal access. A recent study among healt-
hcare workers' families found that the rotavirus vaccination rate
was only 55.6%, with cost being the most frequently cited bar-
rier (10). This exclusion not only contributes to the ongoing dise-
ase burden but also exacerbates disparities in vaccine coverage,
particularly among socioeconomically disadvantaged groups.
Therefore, generating robust national data on vaccine safety is es-
sential for guiding health policy and supporting the potential integ-
ration of rotavirus vaccines into the public immunization schedule.
Rotavirus is highly contagious. Its typical clinical features include
acute, watery, non-bloody diarrhea, often accompanied by vo-
miting and fever. In temperate climates, rotavirus infections peak
during the cooler, dry seasons. In tropical environments, seasona-
lity is less pronounced. Rotavirus diarrhea can be severe and may
lead to severe dehydration which may require hospitalization (4).

Vaccines are available for the prevention of rotavirus, and vaccina-
tion is one of the most important measures to reduce severe rotavi-
rus-associated diarrhea, related hospitalizations and mortality (1).
By the end of 2023, rotavirus vaccines wereintroducedin123 count-
ries, with an estimated global coverage of 55%. Despite over 120
countriesimplementing national rotavirus vaccination programs, the
vaccine is still not part of the routine immunization schedule in our
country and is recommended to families as a non-routine vaccine.

Studies involving more than 60,000 infants published to date
have shown that these vaccines are both safe and effecti-
ve, providing protection against severe disease or the need for
hospitalization with an efficacy rate of 85%-95% (5). In count-
ries with low socioeconomic status and high mortality rates,
moderate efficacy has been reported, with protection aga-
inst severe rotavirus diarrhea ranging from 50% to over 90% (1).
Two live oral rotavirus vaccines are marketed internationally: the
monovalent (RV1) Rotarix® and the pentavalent (RV5) RotaTeq®
(1,11). RV1 is administered in two doses, and RV5 in three doses,
with both vaccines given at min 4-week intervals starting from 6
weeks of age (1). Although global data support their efficacy and
safety, concerns regarding vaccine-associated adverse events—
such as intussusception, Kawasaki disease, and immune thrombo-
cytopenic purpura (ITP)—persist and have been documented in the
literatiire (12,13). While large-scale randomized controlled trials and
post-marketing surveillance generally show no significant increase
in these adverse outcomes (14,15), their potential occurrence con-
tinues to affect public and parental perceptions (10,13). Therefore,
monitoring real-world vaccine safety, particularly in countries like
Turkiye where vaccines are administered electively and out-of-po-
cket, is essential for building trust and informing national policy (10).
This study aims to evaluate the adverse events following vac-
cination against rotavirus infection, which is a leading ca-
use of preventable hospitalizations during early childhood.

MATERIAL AND METHOD

Rotavirus vaccination is recommended for all immunocompetent
children who are being followed up in the social pediatrics clinic, as
part of non-routine vaccinations in Gazi University Faculty of Me-
dicine Hospital, This study included healthy infants who received
any of the rotavirus vaccines between June 1, 2020, and Decem-
ber 31, 2022, at our center. The study was conducted in accordan-
ce to the ethical principles laid down in the Declaration of Helsin-
ki and its later amendments. Furthermore, approval for the study
was obtained from the Gazi University Faculty of Medicine Ethics
Committee. The decision to vaccinate and the choice of vaccine
type were made together with the families, after sharing informati-
on regarding the number of doses, cost, and efficacy. An adverse
event was defined as the onset of any new symptom within se-
ven days following vaccine administration that could potentially be
attributed to the vaccine. These included vomiting, diarrhea (any
deviation from the child’s usual pattern), bloody stool, fever, irri-
tability, seizures, apnea, bloating, bronchospasm, nasopharyngi-
tis, rash, cough, hypotonia, decreased appetite, signs suggestive
of Kawasaki disease (such as conjunctivitis, lymphadenopathy,
mucositis, rash, extremity changes), allergic reactions, and he-
matochezia. Adverse events were subclassified into gastrointes-
tinal (vomiting, diarrhea, bloody stool), systemic (fever, irritability,
seizures), respiratory (bronchospasm, nasopharyngitis), allergic,
and other categories. Fever was defined as an axillary body tem-
perature of 238.0°C, while diarrhea was defined as the passage
of three or more watery or loose stools in a 24-hour period. Bloody
stool referred to the visible presence of blood in the stool, and vo-
miting was defined as one or more episodes of forceful expulsion
of gastric contents. Only symptoms that were not present prior to
vaccination and that occurred within the defined observation win-
dow were considered vaccine-related adverse events. To evaluate
the severity of acute gastroenteritis episodes, the Vesikari Clinical
Severity Scoring System was utilized. This system assigns points
based on the clinical features of gastroenteritis, including the du-
ration of diarrhea (1-3 days = 1 point; 4-5 days = 2 points; =6 days
= 3 points) and maximum number of diarrhea episodes in 24 hours
(1-3 = 1 point; 4-5 = 2 points; 26 = 3 points). Similarly, vomiting
duration (1 day = 1 point; 2 days = 2 points; =3 days = 3 points)
and maximum number of vomiting episodes in 24 hours (1-2 = 1
point; 3-4 = 2 points; =5 = 3 points) are scored. Fever is rated as
<37.1°C = 0 points; 37.1-38.4°C = 1 point; 38.5-38.9°C = 2 points;
=39.0°C = 3 points. Dehydration severity is scored as hone = 0 po-
ints; some = 2 points; severe = 3 points. Finally, treatment is scored
based on the level of medical intervention needed: no treatment =
0 points; outpatient care = 1 point; hospitalization = 2 points. The
total score ranges from O to 20. A score of 0-6 indicates mild di-
sease, 7-10 is considered moderate, and a score of =211 represents
severe gastroenteritis. After vaccination, patients were monitored
daily for one week and contacted six months after the completion
of the vaccination series. For each patient, the score was recor-
ded in an Excel file. Data were presented as percentages, and the
frequency of vaccine-associated adverse events was determined.
In patients with vaccine associated adverse events, the duration
of symptoms was also noted. Infants with underlying gastrointes-
tinal diseases, known food allergies, respiratory symptoms close
to the time of vaccination, recent gastroenteritis symptoms, or
other conditions that could cause conflict in the interpretation of
vaccine-related adverse events were excluded from the study.

Statistical Analysis

Statistical analysis was performed using SPSS 23.0 softwa-
re. Descriptive statistics were calculated, presenting means
(xSD) for normally distributed numerical data and medians (IQR)
for non-normally distributed data, while categorical variables
were summarized using absolute frequencies and percentages.

RESULTS

A total of 107 healthy infants received the rotavirus vaccine during
the study period. Two infants were excluded from the analysis: one
was diagnosed with cow’s milk protein allergy during follow-up,
and the other developed acute pyelonephritis shortly after vacci-
nation, which could interfere with the assessment of vaccine-re-
lated adverse events. The mean age of the infants was 4.1 months
(min=2 months, max=7 months, IQR:3-5). The study group consis-
ted of 64 female and 43 male infants. Eleven infants were vaccina-
ted with RotaTeq® and 96 infants with Rotarix®. The demographic
characteristics of the vaccinated infants are presented in Table 1.
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Table 1. Demographic Characteristics of Vaccinated Infants
Variable Rotarix® (RV1) n=96 | RotaTeq® (RV5)n=11
Age (months)

Total n =107

Mean=SD:4.17+1.15 | Mean=8D:427=1.78 Mean = 8D: 4.18 £

121

Sex, n (%)
Female
Male

58 (60.4%)
38(39.6%)
Number of Doses Administered
96 (100%)
96 (100%)
Third dose (only —

RVS)

6 (54.5%)
5 (45.5%)

64 (59.8%)
43 (402%)

First dose 11 (100%)
11 (100%)

11 (100%)

107 (100%)
107 (100%)
11(10.3%)

Second dose

Four infants (3.7%) experienced adverse events related to vacci-
nation. Adverse events were observed in three patients following
the administration of the Rotarix® vaccine. One patient experien-
ced transient vomiting (3 episodes) and diarrhea (2 episodes of
non-bloody, non-mucoid, watery stools). Another patient exhi-
bited intermittent bloody stools lasting for one week. In the third
patient, a single episode of bloody stool was noted after vaccine
administration. One infant who received RotaTeq® experienced
diarrhea (2 episodes of non-bloody, non-mucoid, watery stools).
In all cases, symptoms were occurred after the first dose. No ad-
ditional treatment or hospitalization was required for either infant.
Follow-up doses were recommended and administered to these
infants. None of the infants experienced fever, intussusception,
irritability, seizures, apnea, bloating, bronchospasm, nasopharyn-
gitis, bronchiolitis, Kawasaki disease, allergic reactions, or immune
thrombocytopenic purpura after vaccination. The frequency, type,
and duration of adverse events observed following the administ-
ration of Rotarix® and RotaTeq® vaccines are detailed in Table 2.

Table 2. Frequency, Type, and Duration of Adverse Events by Vaccine Type
Adverse Event Specific Event | Rotarix® RotaTeq® Totaln= | Duration of
Category ERVl)n= (RV5)n=11 | 107 Symptoms
26
- Any adverse 3(3.1%) 1(9.1%) 4(3.7%) 1 day — 7 days
event (range)
Gastrointestinal | Vomiting 1(1.0%) 0(0.0%) 1(0.9%) 1 day
Diarrhea 1(1.0%) 1(9.1%) 2(1.9%) 1day
Bloody stool 2(2.1%) 0(0.0%%) 2(1.9%) 1-7 dayst
Intussusception | 0 (0.0%) 0(0.0%) 0 (0.0%) —
Systemic Fever 0(0.0%) 0(0.0%) 0(0.0%) —
Trritability 0(0.0%) 0(0.0%%) 0(0.0%) —
Seizures 0(0.0%) 0(0.0%) 0 (0.0%) —
Respiratory Bronchospasm 0 (0.0%) 0(0.0%) 0(0.0%) —
Nasopharyngitis | 0 (0.0%) 0(0.0%%) 0(0.0%) —
Allergic Allergic reaction | 0 (0.0%) 0(0.0%) 0(0.0%) —
Other Kawasaki 0(0.0%) 0(0.0%%) 0(0.0%) —
Disease

T One patient exhibited intermittent bloody stools lasting for one week, while another had a single
episode of blpody stool following vaccine administration.

DISCUSSION

Our study found a low rate (3.7%) of vaccine-associated adverse
events following rotavirus vaccination, and no serious complicati-
ons such as intussusception, Kawasaki disease, or immune throm-
bocytopenic purpura were observed. This rate is markedly lower
than those reported in large-scale clinical trials, where mild adverse
events such as vomiting and diarrhea were observed in up to 19%
of cases (14). Compared to a recent VAERS-based safety review
reporting vomiting in 9.8%, diarrhea in 10.1%, and intussusception
in up to 1.9% of vaccinated infants (13), our findings indicate a more
favorable safety profile, though this could partially be attributed to
the limited sample size. It remains uncertain whether the low in-
cidence of adverse events in our study reflects true vaccine sa-
fety or is influenced by underreporting or limited statistical power.
Nonetheless, the absence of serious adverse events supports the
established safety profile of rotavirus vaccines in similar cohorts.
In pre-licensure studies, mortality rates (<0.1%) and the inciden-

ce of serious adverse events (approximately 2.5%) were reported
to be similar between the vaccine and placebo groups (14,16). No
fatalities or serious adverse events were observed in our study.

Itis well established that currently available rotavirus vaccines have
similar efficacy and safety profiles (1). In one infant vaccinated with
Rotarix®, short-term vomiting and an increase in the frequency of
watery stools were observed; bloody stools were observed in two
patients. Anincrease in the frequency of watery stools was also ob-
served in one infant vaccinated with RotaTeq®. The duration of sy-
mptoms in three infants were of less than 24 hours' duration. In one
patient, the symptoms persisted for one week. Adverse events in
all infants occurred after the first dose of the vaccine. According to
the literature, high rates of adverse events, including fever (approxi-
mately 42%), vomiting (approximately 13%), and diarrhea (approxi-
mately 19%), have been reported in both the vaccine and placebo
groups, all of which were mild (16). Compared with the literature,
lower adverse events were observed in our study. None of the pa-
tients experienced irritability, bloating, intussusception, bronchos-
pasm, nasopharyngitis, seizures, Kawasaki disease, allergic reac-
tions, or immune thrombocytopenic purpura following vaccination.

A Cochrane review of the four rotavirus vaccines that have recei-
ved prequalification from the World Health Organization demons-
trated that no increased risk of intussusception was observed
after any dose in randomized controlled trials of each vaccine,
which is consistent with the data from our study (14). However,
post-marketing evaluations of rotavirus vaccines have found that
the risk of intussusception varies depending on the vaccine and
the region where the study was conducted. In many high- and
middle-income countries, the incidence of intussusception has
been documented as low, with 1-6 cases of intussusception per
100,000 vaccinated infants for both Rotarix® and RotaTeq® (17).
A safety study of Rotarix® in 63,225 infants vaccinated at 2 and 4
months of age showed no increased risk of intussusception (15).
At this point, it is important to emphasize that the benefits of ro-
tavirus vaccination outweigh the small risk of intussusception.

Although cases of Kawasaki disease have been reported in cli-
nical trials and post-marketing surveillance of rotavirus vacci-
nes, no evidence of an association was found in the surveillance
of over 2 million doses of rotavirus vaccine administered to in-
fants born between 2006 and 2017 (12). In our study, no cases
of Kawasaki disease were recorded during the follow-up period.

A Vaccine Adverse Event Reporting System (VAERS) -based study
on rotavirus vaccines reported 9.8% of events linked to Rotarix®,
86.2% to RotaTeq®, and 4.0% to unknown brands (13). The analy-
sis included 17,750 safety reports and 50,650 vaccine-event pairs.
Of these, 9,784 (55.1%) adverse events were reported in children
under six months of age, with most cases involving gastrointestinal
disorders. The most frequently reported and statistically significant
adverse events following immunization were non-serious events.
These included fever (1,935 events, Reporting Odds Ratio (ROR)
117 [95% CI 1.12-1.22]), vomiting (1,746 events, ROR 3.19 [95% CI
3.04-3.34]), diarrhea (1,672 events, ROR5.75[95% C15.48-6.04]),
crying (1,273 events, ROR 7.80 [95% CI 7.38-8.25]), and irritability
(1,254 events, ROR 7.68 [95% Cl 7.26-8.12]). A total of 962 cases
of intussusception were reported, with a significantly elevated ROR
of 27.23 [95% CIl 25.51-29.07]. Furthermore, Kawasaki disease
was reported in 54 cases, with an ROR of 14.61 [95% CI 10.96—
19.49]. This study provides valuable insights into the safety profile
of rotavirus vaccines, emphasizing the importance of continued
monitoring and evaluation of vaccine-associated adverse events.

The known benefits of oral vaccination outweigh the risks of known
adverse events. In 2013, rotavirus-related deaths accounted for
approximately 3.4% of all child deaths, with a cause-specific mor-
tality rate of 33 per 100,000 children under the age of 5 (7). The
global impact of the rotavirus vaccine is clearly demonstrated by
the analysis of data from 69 countries participating in the Global
Rotavirus Surveillance Network, which showed a 40% reduction in
rotavirus prevalence after the introduction of the vaccine, as well
as reductions in rotavirus-related hospitalizations, overall acute
gastroenteritis hospitalizations, and gastroenteritis-related deat-
hs in various countries (18). Between 2013 and 2017, an estimated
122,000-215,000 child deaths occurred annually due to rotavirus,
representing a 59%-77% decrease since the year 2000 (3,7,19,20).
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From a national perspective, Tirkiye continues to bear a substan-
tial rotavirus burden. For instance, Barutcu et al. reported a 40%
positivity rate for rotavirus in children with acute gastroenteritis in
Sanhurfa and highlighted that hospitalization rates were signifi-
cantly higher among rotavirus-positive children (8). A study com-
paring community-acquired and nosocomial rotavirus infections
showed that nosocomial cases prolonged hospital stays by an
average of six days and significantly increased healthcare costs,
with direct hospitalization expenses rising from approximately
$120 to $175 USD. Despite this burden, rotavirus vaccines are still
not included in Turkiye's national immunization program and must
be purchased out-of-pocket (9). Moreover, a recent national study
focusing on healthcare workers’ families revealed that although
awareness levels were high, the rotavirus vaccination rate was only
55.6%, with cost being the primary barrier (10). These studies col-
lectively support the urgent need for including rotavirus vaccines
in Turkiye's national immunization program. Our data further stren-
gthen this case by demonstrating real-world safety in a clinical
setting and underscoring the opportunity to prevent both medical
and economic consequences through broader vaccine coverage.
This study has several strengths. It provides real-world safety data
on rotavirus vaccination in a clinical setting and contributes to na-
tional literature in a context where rotavirus vaccines are not yet
part of the routine immunization program. The structured follow-up
protocol, including both short-term and longer-term monitoring,
allowed for detailed assessment of adverse events. Additional-
ly, the exclusion of infants with underlying conditions minimized
confounding factors. However, the study has limitations, including
its single-center design, relatively small sample size, and reliance
on parental reporting, which may lead to underreporting or recall
bias. Another limitation is the potential underreporting of mild or
transient adverse events. Since data collection relied partially on
parental reporting, some mild symptoms may have gone unnoti-
ced or unreported, leading to possible underestimation of the true
incidence of adverse events. Future studies incorporating objec-
tive clinical follow-up or electronic monitoring tools may improve
the accuracy of event detection. Moreover, the imbalance betwe-
en the number of participants receiving RV1 and RV5 vaccines li-
mits the ability to compare the safety profiles of the two vaccine
types comprehensively. Multicenter studies with larger and more
balanced cohorts are needed to further validate these findings.
In conclusion, the findings of this study, based on a limited infant
population, provide supportive evidence for the short-term safety
of rotavirus vaccines. The administration of rotavirus vaccines
has the potential to reduce hospitalization rates, prevent comp-
lications associated with rotavirus infection, improve protection
against rotavirus disease in children. The rotavirus vaccine should
be recommended for all infants without contraindications, and pa-
rents should be adequately informed about its benefits and safety.
However, larger, multicenter studies are needed to confirm these
results and to further define the safety profile of these vaccines.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Researchers’ Contribution Rate Statement: Concept/Design:
NAU, TBD, BE, BO, BCC, ADG, HT, MP, AT; Analysis/Interpretation:
NAU, TBD, BE, BO, BCC, ADG, HT, MP, AT; Data Collection: BE, BO,
NAU, TBD; erter NAU, TBD, AT: Critical Review: NAU, AT: Appro-
ver: AT. All authors reviewed the results and approved the final ver-
sion of the article.

Support and Acknowledgement: No financial support was re-
ceived from any institution or person.

Ethical Approval: This study has been approved by the Gazi
University Clinical Research Ethics Committee (Date 10.12.2024,
Number 2024-1882).

REFERENCES

1.Rotavirus vaccines: WHO position paper — July 2021. Accessed
date: 17 September 2024 |/ Erigim tarihi: 17 Eylul 2024: https://iris.
who.int/bitstream/handle/10665/342905/WER9628-301-319-
eng-fre.pdf?sequence=1

2WHO Vaccine-Preventable Diseases Surveillance Standar-
ds. Accessed date: 17 September 2024 | Erisim tarihi: 17 Eylul
2024: https://cdn.who.int/media/docs/default-source/immuniza-

tion/vpd_surveillance/vpd-surveillance-standards-publication/
who-surveillancevaccinepreventable-19-rotavirus-r2.pdf?sfvrs-
n=2c43bf06_10&download=true

3.GBD 2017 Causes of Death Collaborators. Global, regional, and
national age-sex-specific mortality for 282 causes of death in 195
countries and territories, 1980-2017: a systematic analysis for the
Global Burden of Disease Study 2017 [published correction appe-
ars in Lancet. 2019 Jun 22;393(10190):e44. doi: 10.1016/S0140-
6736(19)31049-9] [published correction appears in Lancet. 2018
Nov 17;392(10160):2170. Lancet. 2018;392(10159):1736-1788.
4.American Academy of Pediatrics. Rotavirus infections. In: Kim-
berlin DW, Banerjee R, Barnett ED, Lynfield R, Sawyer MH, eds. Red
book: 2024 Report of the Committee on Infectious Diseases. Ame-
rican Academy of Pediatrics; 2024:[p730-735]

5.Vaccine profiles: Rotavirus. Accessed date: 17 September 2024
| Erisim tarihi: 17 Eylul 2024: https://www.gavi.org/vaccineswork/
routine-vaccines-extraordinary-impact-rotavirus

6.Parashar UD, Hummelman EG, Bresee JS, Miller MA, Glass RI.
Global illness and deaths caused by rotavirus disease in children.
Emerg Infect Dis. 2003;9(5):565-572.

7.Tate JE, Burton AH, Boschi-Pinto C, Parashar UD; World Health
Organization-Coordinated Global Rotavirus Surveillance Network.
Global, Regional, and National Estimates of Rotavirus Mortality
in Children <5 Years of Age, 2000-2013. Clin Infect Dis. 2016;62
Suppl 2:596-S105.

8.Barutcu A, Barutgu S. Frequency of Rotavirus and Enteric Ade-
novirus in Children With Acute Gastroenteritis in Halfeti District,
Sanliurfa, Turkey. Cukurova Medical Journal, vol. 45, no. 2, 2020,
pp. 448-54

9.Barutgu A, Barutcu S. Comparison of Community-Acquired Ro-
tavirus Infection with Nosocomial Rotavirus Infection; Evaluation of
Epidemiology, Severity and Economic Burdens. J Contemp Med.
December 2020;10(4):551-555.

10.0ntiirk Akytiz H, Barutgu A, Alkan S. Knowledge, Attitudes and
Behaviors of Parents of Healthcare Workers Towards Rotavirus Vac-
cination in Turkey. J Contemp Med. September 2024;14(5):251-
258.

11.World Health Organization. Rotavirus vaccines. WHO position
paper- January 2013. Wkly Epidemiol Rec. 2013;88(5):49- 64.
Accessed date: 24 September 2024 | Erisim tarihi: 24 Eylul 2024:
http://www.who.int/wer/2013/wer8805.pdf?ua=1

12.Kamidani S, Panagiotakopoulos L, Licata C, et al. Kawasaki Di-
sease Following the 13-valent Pneumococcal Conjugate Vaccine
and Rotavirus Vaccines. Pediatrics. 2022;150(6):e2022058789.
13.Bonaldo G, Noseda R, Ceschi A, Vaccheri A, Motola D. Eva-
luation of the safety profile of rotavirus vaccines: a pharma-
covigilance analysis on American and European data. Sci Rep.
2020;10(1):13601. Published 2020 Aug 12.

14.Systematic review and meta-analysis of the safety, effective-
ness and efficacy of childhood schedules using rotavirus vaccines
— Cochrane Response. Accessed date: 24 September 2024 / Erisim
tarihi: 24 Eylul 2024: https://www.who.int/publications/m/item/re-
view-meta-analysis-rotavirus-vaccines

15.Ruiz-Palacios GM, Pérez-Schael |, Veldzquez FR, et al. Safety
and efficacy of an attenuated vaccine against severe rotavirus
gastroenteritis. N Engl J Med. 2006;354(1):11-22.

16.Vesikari T, Matson DO, Dennehy P, et al. Safety and efficacy of a
pentavalent human-bovine (WC3) reassortant rotavirus vaccine. N
Engl J Med. 2006;354(1):23-33.

17.Rha B, Tate JE, Weintraub E, et al. Intussusception following ro-
tavirus vaccination: an updated review of the available evidence.
Expert Rev Vaccines. 2014;13(11):1339-1348.

18.AliabadiN, Antoni S, Mwenda JM, et al. Global impact of rotavirus
vaccine introduction on rotavirus hospitalisations among children
under 5 years of age, 2008-16: findings from the Global Rotavirus
Surveillance Network. Lancet Glob Health. 2019;7(7):e893-e903.
19.Clark A, Black R, Tate J, et al. Estimating global, regional and
national rotavirus deaths in children aged <5 years: Current ap-
proaches, new analyses and proposed improvements. PLoS One.
2017;12(9):e0183392. Published 2017 Sep 11.

20.Troeger C, Khalil IA, Rao PC, et al. Rotavirus Vaccination and the
Global Burden of Rotavirus Diarrhea Among Children Younger Than
5 Years [published correction appears in JAMA Pediatr. 2022 Feb
1;176(2):208. doi: 10.1001/jamapediatrics.2021.5393]. JAMA Pe-
diatr. 2018;172(10):958-965.

39



Ozgiin Calisma / Original Article

Ankara Egt. Ars. Hast. Derg., 2025 ; 58(2) : 40-45
DOI: 10.20492/aeahtd. 1669055

Evde Saglik Hizmetlerinden Yararlanan Hasta ve Yakinlarinin Sunulan Hizmetlerden Memnuniyetleri

Satisfaction of Patients and Their Relatives Using Home Health Services with the Services Provided

Muhammed ARCA(1), Elif Dilara DURMAZ(2), Ayse Ferdane OGUZONCUL (3)

OzZET

AMAG: Evde Saglik Hizmetleri Birimi‘nden hizmet alan hastalarin
profili ve sunulan hizmete iliskin hasta ve yakinlarinin memnuniyet
diizeylerini belirlemek amaclanmistir.

GEREC VE YONTEM: Aragtirma, Saglik Bilimleri Universitesi Diyar-
bakir Gazi Yasargil Egitim ve Arastirma Hastanesi Evde Saglik Hiz-
metleri Birimi'ne kayitl 151 hasta ve hasta yakinlarinin katimiyla
gerceklestirilmistir. Katimcilara, Sosyodemografik Bilgi Formu ve
Evde Saglik Hizmetleri Hasta Deneyimi Anketi uygulanmistir.

BULGULAR: Katiimcilarin %53,6's1 kadin, %39,7'si 18-65 yas arali-
ginda, %43,7'si evli iken %56,3'l okuryazar degildi. Hastalarin %45'i
yatalak ve %32,5'i de son bir yilda hastaneye en az bir kez yatis yap-
misti. Birimden %32,2 ile en ¢ok ilag recete-rapor yazimi hizmeti ali-
nirken, hasta ve yakinlarinin birimden en bliyuk beklentileri de yine
%72,0 ile ila¢ recete-rapor yazimi olmustur. Verilen hizmetlerden
memnuniyet dizeyi 78,05+13,77 olarak saptanmistir. Yas, ikamet
yeri, bakim maasi alinmasi, bakim veren kisi, bedensel engel varli-
g1, hastanin sikayet varligi ve hastanede yatis durumlari istatistiksel
acidan anlaml olarak memnuniyet diizeyini etkiledigi belirlenmistir
(p<0,05). Yas ile evde hizmet alma sayisi arasinda olumsuz yonde,
zayif derecede, anlamli bir korelasyon saptanmistir (p<0,05).

SONUG: Hasta ve hasta yakinlarinin verilen evde saglik hizmetlerin-
den buyiik oranda memnun olduklari gériilmustir. Memnuniyet dii-
zeyinin hasta yasi, ikamet edilen yer, bakim maasi alinmasi, bakim
veren kisi, bedensel engel varliginin olmasi, hastanin sikayet varligi
ve hastanede yatis durumlarindan etkilendigi saptanmistir.

Anahtar Kelimeler: Evde saglik, kisisel memnuniyet, saglik hiz-
metleri

ABSTRACT

AIM: This study aimed to determine the profile of patients receiving
services from the Home Health Services unit and the satisfaction
levels of patients and their relatives regarding the service provided.

MATERIAL AND METHOD: The research was conducted with the
participation of 151 patients and their relatives registered in the
Home Health Services unit of Health Science University Diyarbakir
Gazi Yasargil Training and Research Hospital. The Sociodemograp-
hic Information Form and the Home Health Services Patient Expe-
rience Survey were applied to the participants.

RESULTS: 53.6% of the participants were women, 39.7% were
between the ages of 18-65, 43.7% were married, and 56.3% were
illiterate. 45% of the patients were bed ridden and 32.5% had been
hospitalized at least once in the last year. Drug prescription-report
writing service was the most received from the Home Health unit
with 32.2%, and the biggest expectation of patients and their rela-
tives from the unit was drug prescription-report writing with 72.0%.
The satisfaction level with the services provided was found to be
78.05+13.77. It was determined that age, place of residence, rece-
iving a care salary, caregiver, presence of physical disability, pre-
sence of patient complaints and hospitalization status affected the
level of satisfaction statistically significantly (p<0.05). A negative,
weak, significant correlation was found between the age and the
number of home services received (p<0.05).

CONCLUSION: It was observed that patients and their relatives
were largely satisfied with the home health services provided. It
was determined that the level of satisfaction was affected by the
patient's age, place of residence, receiving a care salary, caregiver,
presence of physical disability, presence of complaints of the pa-
tient and hospitalization status.

Keywords: Home healthcare services, health service, personal sa-
tisfaction
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GIRIS

Yasam slresinin uzamasi ve dogurganhgin azalmasi, gelisen top-
lumlarda nufus igindeki yagh bireylerin oranlarinin artisina neden
olmaktadir, Diinya Saglik Orgutu (DSO) 2019 yilinda yayinladigi
Diinya Saglik Istatistik Raporu’nda, yeni dogan erkek bebeklerin
ortalama yasam siiresinin 69,8 yil, kiz bebeklerin ise 74,2 yil ol-
dugunu (her iki cinsiyet icin ortalama 72 yil) aciklamistir (1). Yasl
nufus artmaya ve ileri yaslara kadar yasayan birey sayisi cogalma-
ya baslayinca DSO, toplumdaki yas gruplamasini yeniden diizen-
lemistir. 2017 yilindaki yeni siniflamaya goére “yaslh” kavrami daha
ileri yaslar icin kullanilmaya baslanmistir. Bu amacla DSO, bireyle-
ri "ergen” (0-17 yaslar), “genc¢” (18-65 yaslar), "orta yas" (66-79
yaslar) ve “yasli” (80 ve Uzeri yaslar) olarak gruplara ayirmistir (2).
Yiizyilin degisen diinyasinda, yash niifusun artmasi, bazi hastalik-
lari ve bunlarin olumsuz etkilerini beraberinde getirmektedir. Kro-
nik ve multipl hastaliklarin bir arada gérilmesi, fiziksel yetersizligin
gelismesi ve bununla beraber hastanin bagimliliginda meydana
gelecek olasi artig, hastane sartlarinda sunulan saglk hizmetleri
ihtiyacinda degisimlere yol acabilecegi gibi, hastalara yasadik-
lar ev ortamlarinda hizmet sunulmasina yonelik yeni tir alterna-
tif saglik hizmetlerinin ortaya ¢cikmasina da sebep olmustur (3,4).
Evde Saglik Hizmetleri, hastalarin teshis veya tedavileri sonrasi kro-
nik bakim hastaliklarinin takibi, koruyucu saglik ve tetkik hizmetleri-
ninevortamindaistenenveyabeklenen saglik bakiminin verilmesidir.
Turkiye Saglikta Donlisiim Programi kapsaminda saglik hizmetlerini
mobilize hale getiren "Evde Saglik Hizmetleri", ilk olarak 2011 yilin-
da uygulamaya konulmustur. Bu uygulama ile yasli, yataga bagimli,
engelli, eklem-kas hastaliklari gibi kronik hastaligi olanlar, ameliyat
sonrasl bakima ihtiyaci olanlar ve kanser hastalari gibi tanisi konul-
mus hastalar, kendi ev ortamlarinda uzman bir saglik ekibi tarafin-
dan diizenli ve nitelikli saglk hizmeti almaktadir (5). Bu kapsamda
hastalara; rutin muayene, takip, inflizyon, enjeksiyon, yara bakimi,
fizyoterapi ve psikolojik destek, saglik raporlarinin diizenlenmesi,
hasta egitimi vb. hizmetler, hastalik veya saglik ihtiyaclari sonla-
nincaya kadar duizenli olarak verilmektedir. Bu hizmetin en énemli
faydalarindan biri de saglik harcamalarinda tasarrufa gidilmesi ve
kisinin kendi yasadigi cevreden kopmadan hizmet alabilmesidir (6).
Hasta ya da hasta yakini memnuniyet dizeylerinin belir-
lenmesi, hastaya verilen tum hizmet bilesenlerinin kalitesi-
ni gosterir. Evde sagdlik hizmetleri, bir hastane veya saglk
kurulusunda uygulanmadidi icin denetlenmesi ve kalitesinin be-
lilenmesi zordur. Hasta memnuniyetinin ol¢llmesi, kalitenin de-
gerlendiriimesinde 6nemli bir kistastir ve yasanilan yere ve sos-
yodemografik ozelliklere gore farkliliklar gosterebilmektedir (7).
Bu calismada, Evde Saglik Hizmetleri Birimi‘nden hizmet alan has-
talarin profili, aldiklar hizmetler ve sunulan hizmetlere iliskin hasta
ve yakinlarinin memnuniyet diizeylerini belirlemek amaclanmistir.

GEREC VE YONTEM

1.Arastirmanin Tipi
Bu arastirma, kesitsel tipte bir saha ¢alismasidir.
2.Arastirmanin Evreni ve Orneklemi

Arastirma, Saghk Bilimleri Universitesi Diyarbakir Gazi Yasar-
gil Egitim ve Arastirma Hastanesi Evde Saglk Hizmetleri Biri-
mi'ne kayitli olan 18 yas ve Uzeri hasta ve hasta yakinlarinin ka-
tilimiyla gerceklestirilmistir. Belirlenen hastalar tek tek evlerinde
ziyaret edilerek degerlendirilmistir. Yliz ylize anket uygulamasi
kullanilarak hastalara ait bilgiler toplanmis, hasta ve hasta yakin-
larinin hizmete ait gorus ile beklentileri saptanmistir. Anket so-
rulan ev ziyareti gerceklestirilen giin evde hazir bulunan hasta
yakini tarafindan cevaplanmistir. Calisma, Ocak ve Subat 2020
aylari arasinda 2 aylik slrecte veri toplanarak tamamlanmistir.
Evde Saglik Hizmetleri Birimi'ne kayitli olan 18 yas ve uzeri 1925
hasta calisma evrenini olusturmustur. Orneklem blyukligu ince-
lenen literatlir dogrultusunda, ¢alismanin glicli %80, d:%5 hata ve
incelenen degisken yoniinden beklenen ortalamanin 45 oldugu du-
rumda 151 kisiye ulasilmasi amaclanmistir (8). Calisma, birime ka-
yith hasta dosyalari arasindan Basit Tesadufi Ornekleme Yontemiyle
secilerek 151 kisi ile tamamlanmistir. Belirlenen hasta ve hasta ya-
kinlarindan evde olmayan, misait olmayan kisilerle tekrar iletisime
gecilip ikinci kez ziyarette bulunularak tim ornekleme erisilmistir.

. Dahil Olma Kriterleri
Saglik Bilimleri Universitesi Diyarbakir Gazi Yasargil Egitim ve
Arastirma Hastanesi Evde Saglik Hizmetleri Birimi'ne kayith ol-
mak, bu birimden en az bir kere hizmet almis olmak, 18 yasindan
blylk olmak, kisinin arastirmaya katilmayi gonilli olarak ka-

bul etmesi ve kendisinin ya da yakininin yazili onam vermesidir.
Arastirmaya Almama Kriterleri

Ev ziyaretlerini kabul etmeyenler, anket yanitlamayi istemeyen-
ler, zihinsel engeli veya sorulara cevap veremeyecek diizeyde
psikiyatrik herhangi bir rahatsizligi olanlar calismaya alinmadi.

3.Arastirmanin Veri Toplama Araclari

Arastirma  verileri, ilgili literatir  taranarak  olusturu-
lan Anket Formlan ile yiiz yluze goriisme teknigiyle kisi-
nin kendi verdigi beyana gore doldurularak toplanmistir.
Katilimcilara, arastirmacilar tarafindan olusturulan demog-

rafik bilgilere iliskin anket olan Sosyodemografik Bilgi Formu
ile hasta yakinlarinin goris ve memnuniyetlerini degderlendir-
mek icin Saglik Bakanlgl Kalite ve Akreditasyon Baskanligi'nin
Evde Saglk Hizmetleri Hasta Deneyimi Anketi uygulanmistir.
«Sosyodemografik Bilgi Formu: llgili literatir taranarak ha-
zilanmis  demografik bilgiler (yas, cinsiyet, meslek, mede-
ni durum, egitim durumu, mevcut hastaliklar ve giinlik yasam
aktiviteleri yaparken kullanilan arag, cihaz vb.) ve hastalarn bi-
rimden aldiklar hizmetler ile ilgili sorular bulunmaktadir (6,9).
eEvde Saglik Hizmetleri Hasta Deneyimi Anketi: Anket, Saglik
Bakanhgi Saglikta Kalite, Akreditasyon ve Calisan Haklari Dai-
resi Baskanligi tarafindan hazirlanmis olup 18 maddeden olus-
maktadir. Hasta deneyimi anketlerinin amaci, hasta ve hasta ya-
kinlarindan geri bildirimleri alinarak saglik kurulusunda sunulan
hizmetlerin hasta ve hasta yakini bakis acisi ile degerlendirilmesi
ve elde edilen verilerle saglik hizmetinin kalitesinin artirimasidir. 5'li
likert tipte olan 6lcekte maddelere verilen cevaplar 1 ile 5 arasin-
da puanlandinimaktadir. Bu 6lgme aracinda ters puanlanan mad-
de bulunmamaktadir. Anketin, herhangi bir “cut off degeri” veya
memnuniyet derecelendirmesi (az memnun, orta memnun, c¢ok
memnun gibi) yoktur. Anket ortalamasindan alinan puanin artmasi,
evde saglik hizmeti memnuniyetinin arttigini géstermektedir (10).

4.Aragtirmanin Etik Boyutu

Aragtirmayi yapabilmek icin Saglik Bilimleri Universitesi Diyarbakir
Gazi Yasargil Egitim ve Arastirma Hastanesi Etik Arastirma Kurulu'n-
danonay alinmistir (Say1:387 Tarih:15/12/2019). Calismanin yGratal-
mesi icin Saglik Bilimleri Universitesi Diyarbakir Gazi Yasargil Egitim
ve Arastirma Hastanesi Bashekimligi'nden izin alinmistir. Tum hasta
ve yakinlar ¢alisma hakkinda bilgilendirilmis ve onlara katilmayi ka-
bul ettiklerini belirten yazili aydinlatiimis onam formu imzalatiimistir.

5 Verilerin Istatistiksel Degerlendirmesi

Arastirma verileri, bilgisayar ortamina kaydedilerek, istatistiksel
analizde SPSS 21.0 paket programiyla degerlendirilmistir. Tablolarda
sayllar, yiizdeler, ortalama ve standart sapmalar birlikte verilmistir.
Normal dagilima uygunluk Kolmogorov-Smirnov testiile yapilmistir.
istatistiksel analizler yapilirken bagimsiz gruplarda t testi, tek yonlii
varyans analizi (ANOVA) ve Pearson/Spearman korelasyon testleri
kullanilmistir. Anlamlilik diizeyi olarak p<0,05 degeri kabul edilmistir.

BULGULAR

Calismaya katilanlarin %53,6's1 (81) kadin olup, %39,7 (60) ile en
cok 18-65 yas araligi grubu mevcuttu. Katihmcilarin %43,7'si evli,
%56,3'U okuryazar degil ve %72,2'si herhangi bir is sahibi degildi
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Tablo 1. Hastalarm Sosyodemografik Ozelliklen

n (%)
Cinsivet
Eadm 81 (53.6)
Erkek 70 (46,4)
Yas
18-65 yag 60 (397
66-79 vag 35(23.2)
80 vag ve lizen 36 (37.1)
Medeni Durum
Enli 66 (43,7)
Beldir 28(18.5)
Dul 3T (37,0
Egitim Durumu
Olamryazar degil 85 (56.3)
Oluryazar 300199
Tkolonl 27 (179
Lize ve fizeri (6,00
Meslek
IsciCifte 13(3.6)
Ev hamum 5(3,3)
Emekli 24159
Caliymayan 108(72.2)
Sosyal Giivence
Yok 15099
SGE 95 (62,9
ezl kart 410272
Balom maas
Alyor T (47,00
Almryor 80 (53,00
Balam veren
Esgve Cocuk 116 (76,8)
Arne-baba 29182
Algaba 4(2.6)
Ucretli Balnoa 2(1,3)

SGK: Sosyal Gitvenlik Kurnmu, *Siitun Yiizdesi

Hastalarin %45'i yatalak, %27,8'i son 1 ay icerisinde agri sikayetleri-
ne sahip ve %32,5'i de son bir yilda hastaneye en az bir kez yatis yap-
misti. Evde Saglik Hizmetleri Birimi'nden %32,2 ile en ¢ok ilag rece-
te-rapor yazimi hizmeti alinirken, hasta ve yakinlarinin birimden en
buytkbeklentilerideyine %72,0ileilagregete-raporyazimiolmustur.

Tablo 2. Hastalarm Hastalilan ve Evde Saglik Hizmetleri Birimi ila Ilzili Ozellikler

n (%)
Bedensel engel varhd
Yok 35(23.2)
Yiwriime ghclig 48 (31,8)
Yatalak 68 (45,00
Son Otuz giin Sikiyet varhi
Yok 75(49.7)
Sohmum gicligi 26(17.2)
A 42(27.8)
Ates- halsizhik £(53)
Son 1 yil Hastaneye vats (n=151)
Evet 49(32.5)
Hayr 102 (67.5)
Evde Saghk Hizmetleri Birimi’nden
Alman Hizmetler (n=233)**
Ziyaret-muayene-laboratuar tetkikleri 68 (20.)
Tlag regetesi Ve Tapor yazimi 75(32.2)
Yara bakimy/Sonda Takma 25(10.7)
Fizyoterapi ve Psikolojilc destek 65(27.9)
Evde Saghk Hizmetleri Birimi’nden
Hasta ve Yakmlarmm Beklentileri
(n=161)**
Ziyaret ve genel muayene talebi 18711
Tlag regetesi ve rapor yazilmas 116 (72,00
Yara bakm/Sonda Takalmas: 14(8.7)
Tibbi cihazlanm temini 13 (8.0
*Siitun Yiizdesi, **Birden fazla cevap dihil
Hastalarin %32,25'inin  kardiyovaskiiler hastaliklar, %23,32'si
norolojik hastaliklar ve %19,16'st da endokrin hastalk-

lar ile en c¢ok gorllen kronik hastalik tanilari bulunmaktaydi.

Driner
Onkolojik )
6%

Kardiyovaskiisr
35%

Endakrin
19%

Kas-iskalet

Sekil 1. Hastalarm Kronik Hastalik Durumlanmm Dagilmlan|

Hastalarin yas ortalamasi 65,15+23,80, verilen hizmetlerden
memnuniyet dlizeyi 78,05+13,77 ve Evde Saglik Hizmetle-

ri DirimilnAAan aldillan higmatr cavnar A (1IN Alarvalr cantanmaiahir

Tablo 3. Va3, Hizmet 3ays1 ve Memmnuniyet Didzeylerinin Ortalamalan

Ortalama
Ya; 65,13=23.80
Memnuniyet 78,03=13.77
Ortanca (ceyrekler aras: arahk)
Hizmet Sayis1 41110y

Hastalarin genel o6zelliklerinin memnuniyet ortalamalari ile kar-
silastirimasinda; yas, ikamet yeri, bakim maasi alinmasi, ba-
kim veren, bedensel engel varligi, hastanin sikayet varli-
g ve hastanede yatis durumlar istatistiksel acidan anlamli
olarak memnuniyet dizeyini etkiledigi belirlenmistir (p<0,05)
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Tablo 4. Hastalarm Genel Ozellikderi ve Memmumiyet Ortalamalarmm Kargilagtmlmas:

Memnunivet t'F p
Cmstyet
Briek 18,02%13,00 =000 UyEs
Kadm 78.07+13,63
Yas Gruplan
15-02 vag BUB1E1L00 F=3.443 0,035
66-79 yag 73,08£15,48°
80 vas ve fizen 78411323
Medeni Durum
Evh [T £ 4% F=3015 0,032
Bekar 83 32+8.43
Dul 73,61=14,49
Egitim durumu
Oluryazar dezil 78,68+12,34 F=1.760 0,137
Oluryazar 75,46£17 55
okl 81,33+10,90
_ Lise vefizen T0.88+18.16
Tkamet
Kent 79.13+12,52 =2,035 0,044
Kirzal 733241779
Meslek
Lscu/cittcn 80,2312,92 F=2045 0,110
BV hammm 8520+1,30
bmekly 73,70<18,18
Calismayan 78.23+112,80
Balum maasn
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* Farklihgm kaynaklandif gruplar

Yas ile evde hizmet alma sayisi
de, zayif derecede anlamli bir

arasinda olumsuz yon-
kolerasyon saptanmistir.

Tablo 5. Sayizal Degigkenler Arasmdald Korelasyonlar

Yag Hizmet Savizn  Memnunivet
Yag r
p
. I 0,218
Hizmet Saviz " 0,007
Memnunivet T 0,133 0,081
- p 0102 0323

TARTISMA }

Bu calismada Saglik Bilimleri Universitesi Diyarbakir Gazi Yasargil
Egitim ve Arastirma Hastanesi Evde Saglik Hizmetleri Birimi'ne kayith
evde saglik hizmeti sunulan hastalarin aldiklari hizmetten memnuni-
yet oranlarini belirlemek icin uygulanan anket verileri degerlendirildi.
Dilnya Uzerinde yasl nifusunun artmis olmasi hiikiimetleri kay-
naklari en iyi nasil kullanacaklarini aragstirmaya ve geligtirmeye
yoneltmektedir. Evde saglik hizmetleri kaynaklarin degerlendi-
rilmesi planlanmasi, sunulmasi ve gelistiriimesinde yas faktori
mutlaka g6z ontinde bulundurulmalidir. Diinya ve Turkiye'de ya-
yinlanmis evde sagdlik hizmetlerinin degerlendirildigi bircok ca-
lismada, katiimci yas ortalamasinin 65 yas Ulizerinde oldugu go-
rdlmustar (711). Istanbul’da yapilan evde saglik hizmetlerinin
incelendigi bir calismada, katilimcilarin %55,1'inin 66-85 yas ara-
iginda oldugu bildirilmistir (12). Hisar ve Erdogdu’nun Konya'da
yaptigi arastirma kapsaminda evde saglik hizmetine basvuran-
larin, %71,1inin 70 yas Uzerinde oldugu belirtilmistir (13). Caffrey
ve ark. Amerika Birlesik Devletleri'nde yaptigi arastirmada da,
hizmet alanlarin cogu 65 yas ve Uzeridir (%68,7) (14). Bizim ca-
lismamizda da literatlirii destekler sekilde hastalarin yas ortala-
masi 65,15+23,80 (minimum:18, maksimum:96) olarak bulundu.
Diinya Saglik Orgiitli verilerine gore kadinlar yasl niifusun biyuk
bir bolimUini olusturmaktadir. 2020 yilinda evde saglik hizme-
ti verilen bireylerin sosyodemografik verilerinin incelendigi ca-
lismada dinyada ve Tirkiye'de yapilmis bircok calismada kadin

nufusunun daha yiiksek bir orana sahip oldugu bulunmustur. Bi-
zim calismamizda da literatlirli destekler sekilde hizmet alanlarin
kadin orani %53,6 ile daha yuksek olarak bulunmustur (15-17).
Hastalarin ve bakicilarin evde hastane hizmetinin kalitesine ilis-
kin algilarinin degerlendirildigi calismada; hastalar, 6zerkliklerine
saygl gosterilmesini, fikirlerinin dikkate alinmasini, kisisellesti-
rilmis ve onurlu bir sekilde isbirligi yapilmasini iceren bir butiin
olarak davraniimasina deger veriyorlardi. Profesyonellerin bilgi,
beceri ve ilgili uzmanlidi, hastalarin ihtiyaclarini karsilamaya yo-
nelik kesitsel ¢coziimler saglamada hayati onem tasidigi calisma-
larda belirtildi (18,19). Yaptigimiz bu calismada hastalarin %45'i
yatalak, %27,8'i son 1 ay icerisinde agn sikayetlerine sahip ve
%32,5'i de son bir yilda hastaneye en az bir kez yatis yapmis-
ti. Evde Saglik Hizmetleri Birimi'nden %32,2 ile en ¢ok ilag rece-
te-rapor yazimi hizmeti alinirken, hasta ve yakinlarinin birimden
beklentileri de yine %72,0 ile ilag regcete-rapor yazimi olmustur.
Hastalarin %32,25'inin  kardiyovaskuler hastaliklar, %23,32'si
norolojik hastaliklar ve %19,16'st da endokrin hastaliklar ile
en c¢ok gorilen kronik hastalik tanilan bulunmaktaydi. Litera-
tirdeki bu konuda yapilmis bircok calisma bizim c¢alismami-
z1 destekledigi bulunmustur. Evde sagdlik hizmeti alan hasta-
larin  degerlendirildigi bircok calismada hastalarin ¢ogunda
kardiyovaskdler hastaliklarinin oldugu bulunmustur (20,21).
Katihmcilarin genel 6zelliklerinin memnuniyet ortalamalari ile kar-
silastirimasinda; yas, ikamet yeri, bakim maasi alinmasi, bakim
veren kisi, bedensel engel varlidi, hastanin sikayet varligi ve has-
tanede yatis durumlari istatistiksel agidan anlaml olarak memnu-
niyet duzeyini etkiledigi belirlenmistir. Calismamizda evde saglk
hizmetlerinden yararlananlarin memnuniyet diizeyi oldukca yiiksek
bulunmustur. Tim katiimcilarin Evde Saglik Hizmetleri Birimi‘nden
aldiklari hizmet sayisi 6,58+7,11 olup, verilen hizmetlerden memnu-
niyet diizeyi ise 78,05+13,77 olarak saptanmistir. Turkiye'de yapil-
mis benzer galismalar da bu yonde sonuglar géstermektedir (22,23).
Calismamizda, hasta yasi ile evde hizmet alma sayisi arasinda
olumsuz yénde, zayif derecede anlaml bir korelasyon saptan-
mistir. Yas degdiskeninin incelendigi benzer ¢alismalarda, ileri yas
grubundaki bireylerin verilen evde saglik hizmetlerinden daha
yuksek memnuniyet bildirdigi gézlenmistir (7,24). Bu durum, yas-
I bireylerin saglik hizmetlerine daha fazla ihtiya¢c duymalari ve ev
ortaminda bakim almanin sagladigi konfor sayesinde hizmeti daha
degerli bulmalaryla aciklanabilir. Ayrica, calismamizda yas ile
evde hizmet alma sayisi arasinda ters yonde fakat anlamli bir ilis-
ki saptanmasi, yas ilerledikgce bireylerin daha az siklikla evde hiz-
met talep edebildigini, ancak bu az sayidaki hizmetin bile yeterli
bulunarak yiiksek memnuniyet yaratabildigini distindirmektedir.
Toplumda gittikge 6nemi artan evde bakim hizmetlerine iligkin kul-
lanicilarin beklentileri degiskenlik gostermektedir. Turkiye'de evde
saglik hizmetleri ile ilgili hastalar Uzerinde yapilan bir arastirmada,
hastalarin en ¢cok beklentiye sahip oldugu alanin sosyal hizmetler ol-
dugu belirlenmistir. Hastaneye gitme, bakim maasi alma veya evdeki
ihtiyaclarinin aligveris yapilarak temin edilmesi gibi islemlerde des-
tek verilmesini beklemektedirler (25). Bu sosyal hizmet beklentisine
benzer olarak ¢alismamizdaki bakim maasi alan bireylerde yiiksek
memnuniyet dizeyinin gorilmesi, bu kisilerin hem ekonomik hem
de saglik desteklerinden eszamanl faydalanmalariyla iliskili olabilir.
Evde saglk bakiminda aile katihminin yiksek oldugu durum-
larda, hastalarin tedaviye uyumu ve bakim surecine aktif ka-
tihmi artmaktadir. Oztirk ve ark. yaptiklar arastirmada, aile
Uyeleri tarafindan sunulan evde bakimin, profesyonel bakimla
beraber hastalarin duygusal iyi olusunu ve genel memnuniye-
tini onemli Olclide artirdigini ortaya koymustur (26). Bizim ca-
lismamizda da oldugu gibi bakim veren kisinin aile bireyi ol-
masl, hasta ile duygusal bag kurularak verilen hizmetin daha
anlamli algilanmasina ve memnuniyetin artmasina neden olabilir.
Calismamizda, hastanede yatis 6ykist bulunan bireylerde memnu-
niyetin yliksek olmasi, ev ortaminda hizmet almanin hastane ortami-
na kiyasla daha az stresli ve daha kisisel bulunmasiyla aciklanabilir.
Johnson ve ark. hastane deneyimi olan bireylerin evde saglik hiz-
metlerini tercih etme egiliminde oldugunu ve bu tercihin temelin-
de kisisel alanin korunmasi, enfeksiyon riskinin azalmasi ve aile
katihminin kolaylagmasi gibi faktorlerin oldugunu bildirmistir (27).
Evde saglik hizmetlerinin, 6zellikle kronik hastaligi olan veya ta-
burculuk sonrasi takibe ihtiyaci olan hastalarda tedaviye uyu-
mu artirdigi ve yasam kalitesini iyilestirdigi gozlemlenmistir (28).

Kars ili merkezde yapilan bu arastirmada, hastaya sunulan evde

saglik hizmetlerinin hasta yakinlarinin %26,8 oraninda 48 kisi “iyi",

%65,9 oraninda 118 kisi “¢ok iyi” olarak degerlendirmeleri ile so-
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nunda %92,7 oraninda 166 kisi, verilen hizmetten memnuniyetlerini
ifade etmislerdir. Bu veriler, hasta yakininin biyiik cogunlugunun
Kars ili merkezde sunulan evde saglik hizmetlerinden memnun kal-
diklarini géstermistir. Bu arastirmada ve bu alanda yapilan diger ¢a-
lismalarda memnuniyet dizeyi icin belirli bir kriter olmamasina kar-
sin, literatlirde %70 ve Uzerindeki memnuniyet oraninin bulunmasi,
sunulan hizmetlerden memnun kalindigi ortaya ¢ikmistir. Bu calis-
mada da bu oranin {izerinde bir orana ulasiimasi sunulan hizmetlerin
giderek kalite bakimindan artis gosterdigi, hasta yakini ve hastalarin
¢ogunun da sunulan hizmetten memnun kaldiklari gérilmastur (29).
Evde saglik hizmeti alan kisilerin, yil bazl evde saglik hizmeti alma
surelerine kiyasla memnuniyet toplam puanlari incelendiginde
yillar arasi farkliliklar 6nemli bulunmustur (24). Istanbul Buyukse-
hir Belediyesi tarafindan yapilan bir calismada, cinsiyet, medeni
durum ve calisma durumunun memnuniyet Uzerinde anlamli bir
etkisi olmadigi, buna karsilik bazi sosyodemografik degisken-
lerin (egitim diizeyi, hizmet siresi gibi) anlaml etkiler yaratti-
g1 belirtilmistir (23). Banglades'in Dakka sehrinde evde palyatif
bakim alan kanser hastalarinin evde bakim alma slresi arttikca
yasam Kkaliteleri ve memnuniyetlerinin olumlu yonde etkilendigi
bildirilmistir (30). Hizmetin tekrar eden sekilde alinmasi, hasta-
lar Gzerinde gliven duygusu yaratir ve algilanan faydayi artirabilir.
Arastirmanin sinirliliklarindan biri, hastanenin Evde Saglik Hizmetleri
Birimi'nde sadece18yas Ustlibireylerkayitlolup, cocuk hastalarbas-
ka hastaneye bagl oldugundan tiim yas gruplarina ulagilamamistir.
Ayrica, anket sorulari ev ziyareti gerceklestirilen glin evde hazir bu-
lunan hasta yakini tarafindan cevaplanmistir. Cevaplayan kisinin pri-
mer bakim veren olup olmadigina bakilmaksizin veriler toplanmistir.

SONUGC

Calismamizin sonucuna gore genel olarak hasta ve hasta yakinla-
rinin evde saglik hizmetlerinden buyik oranda memnun olduklari
gorulmustir. Memnuniyet diizeyinin hasta yasi, ikamet edilen yer,
bakim maas! alinmasi, bakim veren kisi, bedensel engel varliginin
olmasi, hastanin sikayet varligi ve hastanede yatis durumlarindan
etkilendigi saptanmistir. Evde Saglik Hizmetleri Birimi'nden en ¢ok
ilagrecete-rapor yazimi hizmetialinirken, hasta ve yakinlarinin birim-
den en bliylik beklentileri de yine ilag recete-rapor yazimi olmustur.
Tum bu sonuglar, evde saglik hizmetlerinin bireylerin memnuniyet
diizeyini etkileyen ¢cok sayida faktorden olusan karmasik bir yapi-
ya sahip oldugunu gdstermektedir. Bu nedenle, hizmet planlamasi
yaplilirken bireylerin yas, sosyal destek durumu, fiziksel engelleri
ve yasadigi cevre gibi 6zelliklerinin g6z 6nlinde bulunduruimasi,
hizmet kalitesini artirmak adina 6énem arz etmektedir. Alinan hiz-
metlerden memnun olmayan kisiler ile daha detayli goérismeler
saglanarak iyilestirme calismalari yapilabilir. Saglhk Bakanlidi'nin
evde saglik hizmetlerini daha kapsamli, kolay ulasilabilir, nitelikli ve
yaydin hale getirmesi, bu birimlerde gorevli personelinin sayisinin
ve ekipleri olusturan saglik personeli ¢esitliliginin artiriimasi (fizyo-
terapist, psikolog, diyetisyen ve sosyal calismaci), kisinin evinde
tibbi bakimin yaninda; rehabilitasyon, sosyal hizmetler ve psiko-
lojik destek hizmetlerini de bir biitlin halinde almasi saglanabilinir.
Cikar Catismasi Beyani

Yazarlarin herhangi bir ¢ikar iliskisi bulunmamaktadir.
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An evaluation of auditory perception in patients with vitamin B12 deficiency

B12 vitamini eksikligi olan hastalarda isitme algisinin degerlendirilmesi

Fatma ATALAY (1), Tuba UYANIK, (2) Nihal EFE ATILA(3)

ABSTRACT

Aim: The aim of our study was to investigate the effect of vitamin
B12 deficiency on auditory perception using the Amsterdam Inven-
tory for Auditory Disability and Handicap (AIADH).

Material and Method: Fifty-one adult patients diagnosed with vi-
tamin B12 deficiency (<200 pg/mL) and followed-up at the internal
diseases clinic, and 51 age- and sex-compatible healthy controls
with no vitamin B12 deficiency (>200 pg/mL) were included in this
prospective, case-control study. All the patients’ thyroid functi-
on tests, iron, ferritin, folic acid values and complete blood counts
were within normal ranges. All underwent full ear, nose, and throat
examinations and pure tone audiometry and tympanometry mea-
surements. The AIADH was applied to all the participants, and the
results were compared between the groups.

Results: Vitamin B12 deficiency and control groups both consisted
of 34 women and 17 men, and no significant difference was obser-
ved between the groups in terms of age or gender (p=0.781 and
p=1.00, respectively). AIADH scores were significantly higher in the
vitamin B12 deficiency group than in the control group (p< 0.001).
The AIADH scores of women with vitamin B12 deficiency were sig-
nificantly higher than those of the women in the control group (p<
0.001). AIADH scores were also significantly higher in the men with
vitamin B12 deficiency than in the men from the control group (p<
0.001). AIADH scores was significantly higher in individuals with vi-
tamin B12 deficiency than in those with normal vitamin B12 levels.

Conclusion: The results of our study support that vitamin B12 defi-
ciency has a deleterious effect on auditory perception in individuals
without hearing loss, irrespective of gender.

Keywords: Vitamin B12, auditory perception, cochlear synapto-
pathy.

OzZET

Amag: Calismamizin amaci, Amsterdam isitsel Engellilik ve Engelli-
lik Envanteri (AIADH) kullanarak B12 vitamini eksikliginin isitme algi-
si Uzerindeki etkisini arastirmaktir.

Gerec ve Yontem: Bu prospektif vaka kontrol ¢alismasina, I¢ Has-
taliklan Polikliniginde B12 vitamini eksikligi (Vit B12 <200pg/mL)
tanisiyla takip edilen 51 erigkin hasta ile yas ve cinsiyet uyumlu,
B12 vitamini eksikligi olmayan (Vit B12 >200pg/mL) 51 kisilik sag-
likh kontrol grubu dahil edildi. Hastalarin tamaminin tiroid fonksiyon
testleri, demir, ferritin, folik asit degerleri ve tam kan sayimi normal
araliktaydi. Calismaya dahil edilen tiim katiimcilara tam kulak burun
bogaz muayenesi ile saf ses odyometrisi ve timpanometri dlgtimleri
yapildi. Daha sonra tim katilimcilara AIADH uygulandi ve sonuglar
gruplar arasinda karsilastirildi.

Bulgular: B12 vitamini eksikligi ve kontrol grubu 34'er kadin ve
17'ser erkek hastadan olusmakta olup, gruplar arasinda yas ve cin-
siyet acisindan istatistiksel olarak anlamli farkliik bulunmamistir
(sirastyla p=0.781, p=1.00). AIADH skorlari B12 vitamini eksikligi
olan grupta kontrol grubuna gére anlamli olarak artmistir (p< 0.001).
B12 vitamini eksikligi olan kadinlarin AIADH skorlarinin, kontrol gru-
bundaki kadinlarin AIADH skorlarina gore anlamli olarak arttigi go-
rilmustir (p< 0.001). B12 vitamini eksikligi olan erkeklerin AIADH
skorlarinin, kontrol grubundaki erkeklerin AIADH skorlarina gore
anlaml derece arttigi gértilmustur (p< 0.001). AIADH puanlari, B12
vitamini eksikligi olan bireylerde B12 vitamini seviyeleri normal olan-
lara gére 6nemli 6lclide daha yuksekti.

Sonug: Calismamizin sonuglari B12 vitamini eksikliginin isitme kay-
bi olmayan bireylerde cinsiyetten bagimsiz olarak isitme algisi tize-
rinde olumsuz bir etkisi oldugu goéristint desteklemektedir.

Anahtar Kelimeler: B12 vitamini, isitme algisi, koklear sinaptopati.
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INTRODUCTION

Vitamin B12 is a water-soluble vitamin largely found in meat, milk,
eggs, fish, and shellfish. It is a micronutrient that serves as an as-
sistant factor in essential biochemical reactions. It acts as a co-
factor in the synthesis of methionine from homocysteine and folic
acid, and in the synthesis of succinyl-CoA from biotin and methyl-
malonyl-CoA. The spectrum of diseases associated with vitamin
B12 deficiency is a wide one. Deficiency can lead to hematological
problems, particularly megaloblastic anemia, neurodegenerative
diseases, sensory losses, paresthesia, weakness, and impaired
reflexes (1). Myelin damage involving astrocytes and microglia, ax-
onal degeneration with demyelination, and baroreflex dysfunction
affecting the sympathetic regulation of the autonomous nervous
system are thought to constitute the pathogenic mechanism in-
volved in the development of neuropathy in vitamin B12 deficiency

(2).

Auditory perception allows the individual to communicate with
others via speech or music. It also plays an important role in warn-
ing against and directing events (3). Patients who are unable to
understand speech in noisy settings and who experience commu-
nication difficulties in daily life, despite possessing normal audio-
metric threshold levels, can be encountered in otorhinolaryngolog-
ical practice (4). Vitamin B12 deficiency is thought to be capable of
causing cochlear pathology and hearing loss via dysmyelination,
demyelination, or axonopathy by affecting cellular metabolism.
However, some studies have found no evidence to support this (5).

Amsterdam Inventory for Auditory Disability and Handicap (AIADH)
used to evaluate auditory perception was developed by Kramer et
al. in 1995 (6). The reliability and validity of the Turkish-language
version were confirmed by Mujdeci et al. in 2016 (7). The AIADH
consists of 30 questions concerning sound distinction, speech
intelligibility in noise, sound location, speech intelligibility in qui-
et, and detection of sounds. Possible answers for each question
are almost always (0 points), frequently (1 point), occasionally (2
points), and almost never (3 points). ltems 18 and 30 are con-
cerned with music and are reverse-scored. Total possible scores
vary between 0 and 90. Higher scores indicate a greater hearing
disability (6,7).

No previous studies have shown the effect of vitamin B12 deficien-
cy on auditory perception in adults without hearing loss. The aim
of our study was to investigate the effect of vitamin B12 deficiency
on auditory perception using the AIADH and thus to contribute to
the existing literature.

MATERIAL AND METHOD

Approval for the study was obtained from Kastamonu University
clinical research ethical committee, Turkiye, prior to commence-
ment (decision No. 2024-KAEK-64, dated 26.09.2024). All proce-
dures involving human participants were carried out in conformity
with institutional ethical standards (the Kastamonu University eth-
ical committee) and the 1964 Declaration of Helsinki. Also, written
informed consent forms were obtained from the all patients.

Fifty-one adult patients diagnosed with vitamin B12 deficiency
(<200 pg/mL) and followed-up at the Kastamonu Training and Re-
search Hospital internal diseases clinic between October and De-
cember 2024, and 51 age- and sex-compatible healthy controls
with no vitamin B12 deficiency (>200 pg/mL) were included in this
prospective, case-control study. All the patients’ thyroid function
tests, iron, ferritin, folic acid values and complete blood counts
were within normal ranges. Patients with anemia were exclud-
ed from the study. All patient underwent full ear, nose, and throat
examinations and pure tone audiometry and tympanometry mea-
surements. Participants with an average pure tone threshold above
20 dB were excluded from the study. Individuals with histories of
outer or middle ear disease, with hearing loss, or with histories of
otological surgery were excluded. The AIADH was subsequently
applied to all the participants, and the results were compared be-
tween the groups.

The distributions of the research data were examined using skew-
ness and kurtosis coefficients and histogram charts. Parametric
tests were applied in case of normally distributed variables and
non-parametric tests in case of non-normal distribution. Chi-
square and Mann-Whitney U tests were used in the analysis of re-

search data. Descriptive statistics for the research variables were
expressed as mean, standard deviation, and mean values. Statisti-
cal analyses were performed on Statistical Package for Social Sci-
ences version 26.0 software (IBM Corp., NY, USA). A significance
level of p<0.05 was set for the analyses.

RESULTS

Vitamin B12 deficiency and control groups both consisted of 34
women and 17 men, and no significant difference was observed
between the groups in terms of age or gender (p=0.781 and
p=1.00, respectively). The clinical and laboratory characteristics
of the study groups are summarized in

Table 1: The clinical and laboratory characteristics of the study groups

‘Characteristics Vitamin B12 Control group
deficiency group  (mean=SD)
(mean=5D)

n 1 1

Age, vears 41,02 21347 41,60 210,43

Females, n (%) 34 (66.7) 34(66.7)

Males, n (%6) 17 (33.3) 17(33.3)

Serum vitamin B12, pg/mL 134,98 226,72 280,84 74,77

ATADH score 17,75 29,83 7.29+4.38

Diata wers expressed as & (%) and meansstandand devintion. ALADH: Amsterdam Ivestory for Asditory Disability and Hasdicsp, S0:

Standand deviation.

AIADH scores were significantly higher in the vitamin B12 deficien-
cy group than in the control group (p< 0.001). The AIADH scores of
women with vitamin B12 deficiency were significantly higher than
those of the women in the control group (p< 0.001). AIADH scores
were also significantly higher in the men with vitamin B12 deficien-
cy than in the men from the control group (p< 0.001). The compar-
ison of AIADH scores according to gender in vitamin B12 deficiency
and control groups is summarized in

Table 2: A comparizon of AIADH scores and gender i the vitamin B12 deficiency and control groups

Groups n Mean +5D Median Z P
(min-max)
AIADH  Vitamin B12 31 17,732083 16 (1-41) =585 <0.001
Score deficiency
Cantrol 31 729438 6(2-19)
Vitamin B12 34 16972994 15(1-39) 438  <0.001
deficiency (F)
Cantrol (F) 34 75435 3.5(2-19)
Vitamin B12 17 19292072 17 (7-41) =399 <=0.001
deficiency (M)
Cantrol (M) 17 688412 6(3-15)
Vitamin B12 34 1697=054 15(1-39) 096 =033
deficiency (F)
Vitamin B12 17 19292072 17 (7-41)
deficiency (M)
Cantrol (F) 34 75435 55(2-19) <036 =071
Cantrol (M) 17 688412 6(3-15)
Chi-square and Mana-Whitney U tests were applied. Data were expressed as n, meanstasdard deviatian nd median values (min-max). SO
Standand devintion, ¥: Female, M: Male, ALADH: Amsicrdam Invensary for Auditory Disability and Handicap.
DISCUSSION

Audiological complaints may be present in individuals with normal
hearing. Individuals with normal audiograms are known to be ca-
pable of experiencing difficulty in understanding speech, partic-
ularly in acoustically unsuitable settings (8). Hind et al. reported
audiograms within normal limits in 4% of adults who underwent
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audiological examination due to difficulty understanding speech
in noise (9). This shows that hearing is not only associated with
sensory transduction, but is also a complex phenomenon linked
to central auditory processing (8). Bruckmann et al. reported that
even mild loss of hearing in elderly individuals exerts a significant
effect on speech recognition. This supports the idea that auditory
perception is also linked to variables such as auditory processing,
attention, and memory (10). Hearing is a cognitive function directly
related to the pathophysiological processes that cause dementia.
As age progresses, cognitive decline and auditory loss become a
significant problem. Diagnosis of hearing loss may be delayed due
to cognitive disorders. When auditory processing is examined, it is
seen that hearing interacts with attention, executive skills, working
memory, motor response, language and socio-emotional condition
(11). It is also known that estrogen has a protective effect on hear-
ing function. Since hearing sensitivity is related to estrogen levels,
women are protected against hearing loss until menopause, and it
is known that high levels of endogenous estrogen are associated
with better hearing function (12).

Lunardelo et al. examined mental awareness, auditory perception,
and speech perception in a noisy environment in patients who de-
scribed hearing difficulty despite having normal audiograms. The
authors concluded that changes perceived by individuals but that
could not be identified at auditory sensitivity evaluations occurred
in auditory performances in daily living activities in individuals aged
over 30. They also reported that elderly individuals in particular
experienced difficulty in speaking in the presence of noise. They
recommended that further studies be performed to assess other
mechanisms in the auditory process (13). Vasilkov et al. investi-
gated cochlear neural degeneration in individuals with tinnitus and
normal hearing. Those authors reported that tinnitus is an import-
ant predictor of cochlear nervous reactions. They concluded that
participants with tinnitus but normal hearing had peripheral nerve
deficiencies, and that the impact of cochlear damage on the cen-
tral auditory pathways resulted in the development of abnormal
perception. They also emphasized the importance of developing
diagnostic analyses capable of detecting cochlear neural degener-
ation in order to be able to rebuild the damaged inner ear and treat
tinnitus in the future (14).

Karl et al. investigated the effects of vitamin B12 deficiency on
otoacoustic emissions. Those authors reported a significant asso-
ciation between cochlear dysfunction and vitamin B12 deficiency
in individuals with normal hearing and recommended the routine
measurement of vitamin B12 levels in the evaluation of auditory
functions (15). In contrast, in their study of elderly individuals, Ber-
ner et al. reported no association between folic acid, vitamin B12, or
homocysteine and hearing levels (16). Rodrigues et al. performed
a recent systematic review of the relationship between vitamin
B12 deficiency and hearing loss. That research reported that vita-
min B12 has a potential role in the preservation of auditory health,
observed findings indicating cochlear dysfunction in vitamin B12
deficiency, and concluded that vitamin B12 supplementation can
lead to improvements, albeit minor, in the severity of tinnitus and
hearing thresholds. However, those authors also concluded that
further studies were now needed to fully elucidate the link between
auditory health and vitamin B12 levels and the effect of possible
treatments (17). In the present study, auditory perception mea-
sured using the AIADH in individuals with vitamin B12 deficiency
and normal hearing thresholds was significantly lower compared to
individuals with normal vitamin B12 levels. No difference in AIADH
scores was observed between men and women with vitamin B12
deficiency. This also supports the idea that vitamin B12 deficiency
has a deleterious effect on auditory perception in individuals with-
out hearing loss, irrespective of gender.

Limitation of our study is subjective nature of the method em-
ployed. Auditory perception can be affected by individual, cultural,
and social factors. Objective assessments in electrophysiological
studies such as electrocochleography are needed to fully deter-
mine the effect of vitamin B12 deficiency on auditory perception
and cochlear functions.

CONCLUSION

AIADH scores was significantly higher in individuals with vitamin
B12 deficiency than in those with normal vitamin B12 levels. This
supports that vitamin B12 deficiency has a deleterious effect on

auditory perception in individuals without hearing loss, irrespective
of gender.
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0-5 Yas Arasi Gocuklarda Ekran Maruziyeti, Buna Etki Eden Bazi Ailesel Faktorler ve Anne

Dass-42 Olgegiile Olan iliskisi

Screen Exposure in Children 0-5 Years Old, Some Family Factors Affecting it and the Mother

Relationship with Dass-42 Scale

Teslime KILING(1), Zahide YALAKI(1)

OzZET

Amag: Calismada; 0-5 yas arasi ¢ocuklarda dijital ekran maruziye-
tinin sosyodemografik veriler ve annenin depresyon, anksiyete, stres
durumu ile iligkisinin belirlenmesi amaglanmistir.

Gerec ve Yontem: Ankara Egitim ve Arastirma Hastanesi Cocuk
Sagligi ve Hastaliklari Poliklinikleri'ne basvuran 0-5 yas arasi cocugu
olan annelerden Sosyodemografik veri formu ve Depresyon, Aksiyete
ve Stres Skalasini (DASS-42) doldurmalari istendi.

Bulgular: Calismaya 156 ¢cocuk ve annesi katildi. Cocuklarin yas or-
talamasi 31,22+16,14 ay idi. Cocugun guinliik telefon ile oyun oynama
siresi, cocugun yasl, babanin yasi, babanin ekran siresi ve cocugun
telefon kullanmaya baglama yas! arasinda iligki saptanmustir (p<0,001,
p=0,028, p=0,035, p<0,001). Cocugun giinlik tablet kullanim siresi
ile cocugun yasl, annenin yasi, babanin yasi, sosyoekonomik diizey
ve cocugun telefon kullanmaya baslama yasi arasinda iliski saptan-
mistir (p<0,001, p=0,013, p=0,005, p=0,011, p<0,001). Annelerin
depresyon puanlari ile babanin glinliik ekran suresi ve gcocugun glin-
IUk telefon suresi arasinda iligki saptanmistir (p=0,01, p=0,041). An-
nelerin stres puanlari ile babanin giinliik ekran siiresi, cocugun telefon
kullanmaya basglama ayi ve annenin ¢alisip ¢alismamasi arasinda iligki
saptanmistir (p=0,004, p=0,027, p=0,037).

Tartisma: Cocuklarin gogunun okul éncesi dénemde dijital ekran
ile tanistigi saptanmistir. Cocugun ekran stresi ile anne ve babanin
egitim durumu, ailedeki gocuk sayisi, aile tipi arasinda iliski olmadigi
saptanmistir.

Sonug: Poliklinik kontrolleri sirasinda gocuk-ekran iliskisinin sorgu-
lanmasinin, toplumun bu konuda daha fazla bilin¢lendirilmesi icin yay-
gin egitimlerin ve bilgilendiriimelerin faydali olacagi diisinilmastur.

Anahtar Kelimeler: Cocuk, DASS-42, dijital ekran, okul 6ncesi

ABSTRACT

Aim: The aim of the study was to determine the relationship between
digital screen exposure in children aged 0-5 years and sociodemog-
raphic data and the mother's depression, anxiety and stress status.

Material and Method: Mothers with children aged 0-5 years who
applied to the Ankara Training and Research Hospital Pediatrics Out-
patient Clinic were asked to fill out the Sociodemographic Data Form
and the Depression, Anxiety and Stress Scale (DASS-42).

Results: 156 children and their mothers participated in the study.
The mean age of the children was 31.22+16.14 months. A relations-
hip was found between the daily phone playing time of the child, the
child's age, the father's age, the father's screen time and the age at
which the child started using the phone (p<0.001, p=0.028, p=0.035,
p<0.001). A relationship was found between the child's daily tablet
usage time and the child's age, mother's age, father's age, socioe-
conomic level and the age at which the child started using the phone
(p<0.001, p=0.013, p=0.005, p=0.011, p<0.001). A relationship was
found between the mothers' depression scores and the father's da-
ily screen time and the child's daily phone time (p=0.01, p=0.041). A
relationship was found between the mothers' stress scores and the
father's daily screen time, the month the child started using the phone
and whether the mother worked (p=0.004, p=0.027, p=0.037).

Discussion: It was found that most of the children were familiarized
with the digital screen in the pre-school period. It was determined that
there were no relationship between the child’s screen time and the
educational status of the parents, the number of children in the family,
and the family type.

Conclusion: It was thought that questioning the child-screen relati-
onship during outpatient clinic check-ups and widespread education
and information would be beneficial in order to raise society's aware-
ness on this issue.

Keywords: Child, DASS-42, Digital screen, Preschool
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GiRiS

Cocuk gelisiminde ilk G¢ yas onemli ve kritik bir donemdir. llk g
yasta cocugun beyni, her zamankinden daha hizl gelismekte ve l¢
yasina kadar beynin %80'i olusmaktadir. Diinya Saglik Orgiiti 1-4
yas grubu c¢ocuklarin giin i¢inde en az 180 dakika hareket halinde
olmasini ve bir saatten fazla aktivite kisitlamasinin olmamasini
onermektedir (1). Cocuklarda ekran suresinin fazla olmasi; fiziksel
aktivite eksikligi ve obezite riskini artirabilir (2). Cocuklarda yasa
gore onerilenden fazla guinlik ekran siresi, oyun bagimlihg, dikkat
sorunlari, saldirganlik, dikkat eksikligi ve hiperaktivite gibi bircok
olumsuz sonug ile iliskilendirilmistir (3-6).

Anne-babanin psikolojik durumu ve ebeveynlik tutumlan gocugun
kisiliginin  gelisiminde temel belirleyici faktordir. Maternal
depresyonun c¢ocugun psikolojik gelisimini olumsuz yonde
etkiledigi ve ileri donemde psikiyatrik hastallk gelisme oranini
artirdigi bilinmektedir (7). Ayrica depresyon geciren annelerin
cocuklan diger cocuklarla karsilastinidiginda alerji, astim, sik Ust
solunum yollari enfeksiyonu, 6kstirtik, bas agrisi ve hazimsizlik gibi
fiziksel saglik problemlerini daha ¢ok yasadiklar gosterilmistir (8).
Anne, baba ve ¢ocuklarin dahil edildigi bir calismada katilimcilarin
fiziksel aktivite dlizeyleri, saglikli/sagliksiz gida tliketimleri, ekran
zamanlari incelenmistir. Saglikla ilgili davranislarin (fiziksel aktivite,
ekran stresi, saglkl gidalarin tercihi) farkl ailelerde gruplandig
gOsterilmistir. Fiziksel aktivite ve saglkli gida tiiketimi ortalamanin
Uzerinde olup medya kullanimi ve tath tiiketimi ortalamanin altinda
olan aileler “saglikh davranigh aileler”; saglikh gida tiiketimi duistiik
olup ekran suresi yiiksek olan aileler “sagliksiz davranisgli aileler”;
ebeveynlerde sagliksiz davranis kaliplari ve ¢ocuklarda dusik
fiziksel aktivite seviyeleriyle birlesen fakat daha az ekran suresi
ve daha saglikli yeme davraniglari olan “farkl davranigh aileler”
olarak belirlenmistir. Farkli davranigl ailelere sorular soruldugunda
saglikla ilgili benzer cevaplar alinmistir (9). Bu ¢alismada 0-5 yas
arasi cocuklarin dijital ekran maruziyet sireleri, bu maruziyeti
etkileyen faktorler ve annelerin depresyon, anksiyete, stres durumu
ile cocuklarin ekran maruziyeti arasindaki iliski incelenmistir.

GEREG ve YONTEM

Calisma Ankara Egitim ve Arastirma Hastanesi Cocuk Saghgi ve
Hastaliklari Poliklinikleri'nde 02/2021-05/2021 tarihleri arasinda
yapilmistir. Arastirma i¢in Ankara Egitim ve Arastirma Hastanesi
Klinik Arastirmalar Etik Kurulu Baskanligi'ndan 28/01/2021 tarihinde
E-93471371-514.10 sayili karar ile Etik Kurul onayi alinmistir.

Pediatri polikliniklerine basvuran 0-5 yas arasi ¢ocugu
bulunan annelere calisma anlatimis ve c¢alismaya katiimayi
kabul edenlere anketler verilmistir. Annelerden bilgilendirilmis
onam alinmistir. Calismaya katilan 0-5 yas arasi ¢ocugu olan
annelere Sosyodemografik Veri Formu ve 42 sorudan olusan
Depression Anxiety Stress Scales (DASS-42) verilmistir. DASS-42
degerlendirme puanlari Tablo 1'de gosterilmistir.

Tablo 1. DASS-42 Degerlendioms Puanlan

Puan tablosn Depresyon pusni Anle=ivets puam Stres puam
Normal 0o 0-7 0-14
Hafif 10-13 3 1518

Orta 14-20 10-14 1825

Teri 2127 15-18 26-33

Colz ileri 28 wadsti 20 vadstd 34 wa st

Calismaya kronik hastaligi olan, noérogelisimsel sorunu olan
cocuklar, yabanci uyruklu cocuklar, 2-5 yag arasinda olup
ebeveyninin ekran suresi boyunca ona eslik ettigi cocuklar dahil
edilmemistir.

Istatistiksel degerlendirmede, IBM SPSS Statistics 20 programi
kullanilmistir ve istatistiksel anlamlilik diizeyi p<0,05 degeri kabul
edilmistir. Nominal degiskenlerin grup karsilastirmalarinda Ki-
Kare ve Fisher's Exact test kullanilmistir. Olgek puanlarinin surekli
ve ordinal veriler ile iliskisi Spearman’s Korelasyon Katsayisi ile
incelenmistir.

BULGULAR

Calismaya 96'si (%61,5) erkek, 60l (%38,5) kiz, 156 c¢ocuk
alinmistir. Cocuklarin yas ortalamasi 31,22+16,14 ay idi. Cocuklarin
72'si (%46,2) ilk cocuk, 54'U (%34,6) ikinci ¢cocuk, 30'u (%19,2)
Uclincu ve daha sonraki cocuk idi. Calismaya katilan ailelerin
sosyodemografik verileri Tablo 2'de gdsterilmistir(10).

Tablo 2. Cahsmavz Kahlan Cocukdarm Sosvodemozrafik Ozelliideri
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Annenin gunlik ekran siresi ile cocugun Televizyon(TV) suresi
arasinda pozitif yonli korelasyon saptanirken (r=0,286 p<0,001),
annenin ekran suresi ile gocugun gunlik telefon, glnlik kisisel
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bilgisayar (PC) ve gunlik tablet kullanma suresi arasinda iligki
saptanmamistir (p>0,05). Babanin ginliik ekran siresi ile cocugun
gunlik telefon ve TV slresi arasinda anlaml iliski saptanmistir
(sirasiyla p=0,035, p<0,001). Babanin gunliik ekran siresi ile
cocugun ginlik PC ve tablet kullanma siresi arasinda ise iligki
bulunmaml§tlr (p>0,05). Cocugun telefon kullanmaya baslama
ayl ile cocugun guinltik telefon, TV suresi ve tablet siresi arasinda
anlamli iliski saptanmistir (sirasiyla p<0,001, p=0,004, p<0,001).
Cocugun telefon kullanmaya baslama ayi ile cocugun giinlik PC
sliresi arasinda ise iligki bulunmamistir (p>0,05). Cocugun ekran
suresinin sosyodemografik veriler ve anne-baba ekran suresi ile

(%26,9) cocuga yemek yedirmek icin, 63'lUne (%40,4) oyalamak
icin, 8'ine (%5,1) uyutmak icin, 29'una (%18,6) aglarken susturmak
icin, 31'ine (%19,9) annenin islerini yapabilmesi icin, 37'ine (%23,7)
video izlemesi igin, 29'una (%18,6) oyun oynamasi icin, 18’ine
(%11,5) resimlere bakmasi icin ve 3'Une (%1,9) tum nedenler
icin verildigi saptanmistir. Cocuga telefon/TV/PC/tablet verme
nedenleri ile DASS-42 odlcedi alt boyutlarinin karsilastirmasi Tablo
5'te verilmistir.

Tablo 5. Gocuga Telefon/TV/Bilgisayar/ Tablet Verme Nedenleri ile DASS-42 Olgesi Alt Boyutlannn Kargilagtimas

oge e s . o o 2o DASS Depresyon DASS Anksiyete DASS Stres
iliskisi Tablo 3'te gdsterilmistir. o T Ortancs Gz | Ortanca (mimmm) | Orianca (mainmas)
Yemek vedirmek icin
Tablo 3. Katimer Gocuklarm Ekran Streleri ile Sosyodemografik Verilerin Kargilagtmlmas Hayw 114 3.5 (0-39) 4(0-23) 10 (0-39)
Evet 42 3,5 (0-27) 4(0-21) 7,5 (0-28)
Telefon siiresi Televizyon siiresi PC stresi p* 0.615 0.603 0.560
Ovyalamak icin
r P T P T P Hayr 93 3(0-28) 4(0-22) §(0-28)
— " Evet 63 5(0-39) 4(0-23) 10 (0-39)
Cocuk yas 482 =0,001 0,445 =0,001 181 0,024 - 0022 0.805 0256
Kacmci cocuk 037 0,649 -0.131 0,103 091 0,257 Uyutmak icin
[Anne ya 140 0,081 0,077 0,337 064 0.427 Hayrr 148 3039 4(0-29) 85 (0-39)
i ’ ’ ’ ’ : Evet 5 6 (0-24) 4(2-15) 11,5 (3-23)
Baba yas1 177 0,028 0,040 0.618 .163 0,043 p* 0452 0,631 0486
e o Aglarken susturmak igin
Anne egitim diizeyi 10,088 0273 -0.008 0,920 055 10,492 Hayrr 77 3039) 1023 $039)
Baba egitim diizeyi 10,032 0,693 0,032 0,691 056 0,490 Evet 29 4(0-24) 4(0-21) 11(3-26)
—— - . p* 0295 0314 0,059
Ekonomik diizey 0,051 0,525 0.034 0.677 073 10,364 f&;lnelcrin islerini yapmast
[Anne eloran siiresi 048 0,553 286 0,001 002 0977 lom
Hayr 125 3(0-39) 4(0-23) 8 (0-39)
(Baba ekran siiresi 168 0,035 0,281 0,001 (0,017 0,837 Evet 31 4(0-28) 4(0-22) 12(0-28)
(Cocugzun telefon P 0,067 0,715 0,027
i = 575 <0,001 0,228 0,004 092 0253 Video izlemesi icin
fullanmaya baslama ayt Hayrr 119 3039 1033 5030
Evet 37 4(0-26) 4(0-22) 2 (0-28)
Calismaya katilan annelerin DASS-42 puanlari incelendiginde B _ 0718 0870 0.383
depresyon ortanca puani 3,5 (0-39), anksiyete ortanca puani ﬁ}"iﬁ‘:;"-‘““"‘“‘“" = o FYuE S0
4 (0-23), stres ortanca puani 9 (0-39) olarak bulunmustur. Ev Eoet or 1000 3005 50
hanimi olan annelerde ortanca DASS stres puani 8 (0-39) iken - 0,796 0262 0,985
calisan annelerin ortanca DASS stres puani 12 (0-31) bulunmus Fotograflara bakmast igin
olup aradaki fark istatistiksel olarak anlamlidir (p=0,037). Ev hanimi ;Iaw 11335 5(2223 44_(0['3133 lf ;f*j?s
olan annelerle ¢alisan annelerin DASS depresyon, DASS anksiyete o o S L
puanlarn arasinda fark bulunmamistir (p>0,05). Babanin giinlik Hepst * : -
ekran suresi arttikga annenin DASS depresyon puanlari arasinda Hayrr 153 3(039) 1023) 9 (039)
pozitif yonlu korelasyon saptanmistir (r=0,206, p=0,01). Babanin Evet 3 9 (6-29) 10 2-13) *13(323)
p* 0,072 0,322 0,149

gunlik ekran suresi arttikga annenin DASS stres puanlari arasinda
pozitif yonlu korelasyon saptanmistir (r=0,227, p=0,04). Babanin
ekran suresi ile annenin DASS anksiyete puanlari arasinda ise
korelasyon saptanmamistir (p>0,05).

Cocugun telefon kullanmaya baslama yasi arttikga annenin DASS
stres puanlan arasinda negatif yonlu korelasyon saptanmistir (r=-
0,200, p=0,027). Cocugun gunlik telefon siiresi arttikga annenin
DASS depresyon puanlari arasinda pozitif yonli korelasyon
saptanmistir (r=0,164, p=0,041). Cocugun ginlik TV/PC/tablet
suresi ile DASS depresyon, DASS anksiyete ve DASS stres puanlari
arasinda iliski saptanmamistir (p>0,05). Cocuk-ebeveyn yaslari ve
glinliik ekran sireleri ile DASS-42 6lgegi alt boyutlar arasindaki
iliski Tablo 4'te gosterilmistir.

Tablo 4. Cocuk Yag, Ebeveyn Yag: ve Giinlitk Ekran Sireleri ile DASS-42 quegi Alt Bovutlan Arasindaki Tligki

DASS Depresyon DASS Anksiyete

jd P r* P
(Cocuk yast 0,084 0,299 -0,015 0,852
|Anne yasi -0,10 0,898 -0,134 0,054
[Baba yas1 -0,083 0305 -0 0,166
|Amnenin giinliik ekran siiresi 0,089 0,269 0,008 0,924
[Babamn giinliik ekran siiresi 0,206 0,010 0,092 0,253
|Cocuk telefon kullanma ay1 -0,118 0,194 -0,128 0,160
|Cocugun giinlik telefon siiresi 0,164 0,041 -0,026 0,752
(Cocugun giinlik TV siiresi 0,134 0,094 0,096 0,234
(Cocugun giinlik PC siiresi -0,006 0937 0,048 0,549
|Cocugun giinkik tablet siiresi -0,060 0457 -0,098 0,224

#Spearman’s Korelasyon Katsayis

Cocuga telefon/TV/PC/tablet verme nedenleri incelendiginde; 42

*Mann Whitney U test

Cocugun yasi ile gocugun giinliik telefon, TV, PC ve tablet siresi
arasinda anlaml iliski saptanmistir (p<0,001). Anne yasi ile
¢ocugun tablet kullanma sureleri arasinda pozitif yonli korelasyon
saptanmistir (r=0,199 p=0,013). Bununla birlikte anne yasi ile
¢ocugun giinliik telefon, TV, PC siireleri arasindailiski bulunmamistir
(p>0,05). Baba yasi ile gocugun glinliik telefon, PC ve tablet sUresi
arasinda anlaml iligki saptanmistir (sirasiyla p=0,028, p=0,043,
p=0,005). Baba yasl ile cocugun glinliik TV suresi arasinda ise iligki
bulunmamistir (p>0,05).

Annenin ve babanin egitim diizeyi ile cocugun ginlik telefon, TV,
PC ve tablet suresi arasinda anlamli iligki bulunmamistir (p>0,05).
Ailelerin sosyoekonomik diizeyi ile cocugun tablet kullanma stiresi
arasinda pozitif yonli korelasyon (r=0,204 p<0,011) saptanmis
olup, cocugun ginlik telefon, TV, PC siresi arasinda iligki
bulunmamistir (p>0,05).

Multiple Lineer Regresyon analizi sonucunda DASS depresyon
puani icin aciklayici faktoriin babanin giinlik ekran siiresi oldugu
saptanmistir. Multiple Lineer Regresyon analizi sonucunda DASS
anksiyete puani icin aciklayici faktorin planli gebelik durumu
oldugu saptanmistir. Planli gebelik olmamasi DASS anksiyete
puanini 2,603 puan arttirmaktadir. Multiple Lineer Regresyon analizi
sonucunda DASS stres puaniicin aciklayici faktoriin babanin glinliik
ekran stresi oldugu saptanmistir. Babanin glinliik ekran suiresinde
iki saatlik artis DASS stres puanini 1,430 puan arttirmaktadir.

TARTISMA

Teknolojinin gelismesi ile birlikte televizyon, telefon, bilgisayar
gibi aygitlara erisim yayginlasmistir. Bu aygitlarin gunlik hayati
kolaylastirmasinin yaninda o6zellikle kicuk yasta cocuklar ve
ergenler icin bir takim zararl etkileri de bulunmaktadir (11-14).
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Yapilan calismalar 0-5 yas arasi cocuklarin mobil cihazlara
maruz kalma oraninin yiiksek oldugunu gostermistir (15). Anne-
babanin egitim diizeyi, cocugun yasl, televizyon yayin saatleri ve
programlarin igerigi, ailenin cocuk Uzerindeki tutumu televizyon
izleme siresini etkilemektedir (16).

Chang ve ark. calismasinda 2-5 yas arasi cocuklarin %12,2'si bir
yastan once, %31,3'U 2 yastan 6nce akilli telefon kullanmis olup,
hi¢ akilli telefon kullanmayan ¢ocuklarin orani %15,9 bulunmustur
(17). Calismamizda telefon kullanmaya baslama yasi ortalama
21,77+11,27 ay ve hic telefon kullanmamis ¢ocuklarin orani %24,4
(n=38) saptanmis olup daha kiiguk yas grubunun dahil edilmesinin
bu duruma neden oldugu distniimustir.

Fitzgibbon ve ark. yaptiklan calismada 3-5 yas grubundaki
cocuklarin %84,9'unun herhangi dijital bir aletle ekrana maruz
kaldiklarini bildirilmistir (18). Bizim calismamizda bu oran %91
olarak saptanmistir. Calismamizda bu oranin daha yuksek ¢ikmasi,
guniimuz teknolojisi ve yasam tarzinda dijital ekrana maruz kalan
cocuk sayisinin giderek daha da arttigini diistindiirmektedir.
Calismamizda dijital aygit kullanan en kiiguk cocuk bes ayliktir.

Amerika'da 0-8 yas arasi ¢ocuklarin medya kullanimlarina dair
yapilan bir ¢calismanin raporunda; ¢ocuklarin yaslarinin artmasiyla
telefon, televizyon ve bilgisayar kullanim surelerinin de arttigi
gozlenmistir (19). Calismamizda da ¢ocuklarin yaslariile televizyon,
telefon, bilgisayar ve tablet maruziyet sireleri arasinda pozitif
korelasyon saptanmistir. Cocugun néromotor gelisiminin, algisinin
ve dijital bagimliliginin yas ile artmasinin bu durumu aciklayabilecegi
dustnulmustur.

Kourlaba ve ark. 1-5 yas araligindaki 2374 cocugun televizyon
sirelerini inceledikleri ¢alismalarinda ¢ocuklarin %26'sinin guinlik
televizyon izleme siiresinin iki saat ve lzeri oldugunu, %3,1'inin
ise glinlik 4 saatten fazla televizyon izlediklerini belirtmislerdir.
Calismamizda ise cocuklarin %12,8'inin iki saat ve daha fazla,
%7,7'sinin ise gunlik 4 saatten fazla televizyon izledigi saptanmistir.
Calismamiza 0-1 yas arasi cocuklarin dahil edilmesinin iki
saatten fazla televizyon izleyen cocuklarin oranini azalttigi
dustnulmustur(20). Chandra ve arkadaslarinin cgalismasinda
cocuklarin ekran stureleri ve babalarin yaslari arasinda iligki
saptanmamistir. Bizim calismamizda artan baba yasi ile gocugun
gunlik telefon, bilgisayar ve tablet kullanim suireleri arasinda pozitif
korelasyon oldugu goriilmustir. Literatlirde calismamiza benzer
sekilde anne ve baba egitim diizeyi ile ¢ocugun ekran suresi
arasinda iliski bulunmamistir(21-23). Kourlaba ve ark. ¢calismasinda
ise baba egitim dlizeyiile gocugun TV izleme suresi arasinda anlamli
iliski bulunmazken, anne egitim diizeyinin 1-2 yas arasi ¢ocuklarin
televizyon izleme stiresini etkiledigi bildirilmistir(20).

Kourlaba ve arkadaslarinin okul 6ncesi cocuklarin televizyon
izleme surelerini inceledikleri calismalarinda anne- baba TV izleme
sliresi ile cocugun televizyon stresi arasindaki iligkinin anlamli
oldugunu bildirmislerdir(20). Benzer sekilde calismamizda da
anne ve babanin ekran siresindeki artisin ¢ocugun televizyon
izleme suresini artirdigi tespit edilmistir. Yanisira babanin ekran
sliresindeki artis ile gocugun giinliik telefon siiresi arasinda da
pozitif korelasyon oldugu saptanmistir. Yeni dijital diinyada kisisel
ekran maruziyetinin birlikte yasayan insanlar etkiledigi, 6zellikle
evde kugtik cocugu olan anne-babalarin bu konuda dikkatli olmasi
gerektigi distuniimistir(20, 24).

Calismamizda cocuklara %40 oyalamak, %26,9 yemek
yedirmek, %23,7 video izlemesi icin telefon/TV/PC/tablet verildigi
belirlenmistir. Kabali ve ark., kiicuk ¢ocuklarda ekran maruziyet
nedeninin siklikla (%70) annenin islerini yapmasi ve (%65)
agdlarken sakinlestirmek icin oldugunu bildirmistir (25).

Literaturdeki yayinlarin aksine calismamizda anne depresyon,
anksiyete ve stres diizeyi ile cocugun guinlik TV, tablet, bilgisayar
kullanim suresi arasinda anlaml iliski bulunmamistir. Bununla
birlikte ¢calismamizda anne depresyon duizeyi ile cocugun giinliik
telefon kullanim suiresi arasinda pozitif korelasyon saptanmistir. Bu
durum depresyon puanlari daha yiiksek olan annelerin gocuklarin
daha uzun stre telefon ile ilgilenmesine izin vermesi veya ¢ocukta
olusan dijital bagimlilik ile bas edememesi ile ilgili olabilir.

Literatlirde depresif annelerin bulundugu evlerde diger evlere
gore iki kat daha fazla televizyon izlendigi bildiriimektedir (26).

Calismamizda anne depresyon, anksiyete ve stres diizeyi ile anne
ekran stresi arasinda iliski bulunmamistir. Babanin ekran siresi
ile annenin depresyon ve stres dlizeyi arasinda pozitif korelasyon
olmasi dikkat cekerken, anksiyete diizeyi ile iliskisinin olmadigi
tespit edilmistir.

Certain ve ark. calismasinda annenin ¢alisma durumunun gocugun
televizyon izleme siiresine etkisinin olmadigi bulunmustur (27).
2017 yiinda yapilan baska bir calismada ise calisan annelerin
cocuklarinin, calismayanlara goére hafta ici glinlerde yaklasik 1 saat
daha az ekran kullandigi bildirilmistir (28). Bizim calismamizda
ise anne ¢alisma durumunun ¢ocugun giinliik televizyon, telefon,
tablet ve bilgisayar kullanim suresini etkilemedigi gorulmustar.
Calismamizda calisan annelerin stres puanlarinin calismayan
annelere gore daha yulksek bulunurken depresyon ve anksiyete
puanlarn c¢alisan ve calismayan annelerde benzer saptanmistir.
Calisan ve calismayan annelerin gcocuklarinin gunliik telefon sureleri
benzer olsa da anne stresinin telefon kullanmaya baglama yasini
azalttigini dusliniirsek, calisan annelerin cocuklarini daha erken
telefon ile tanistirdiklarini sdyleyebiliriz.

Calismamizda ekran suirelerinin direkt izlenme ve arka plan seklinde
ayrilmamasi, izlenen dijital ekranin iceriginin sorgulanmamasi
calismamizin  kisithhdini  olusturmaktadir. Benzer makaleler
incelendiginde bazi calismalarda ekran siresi hafta ici/ hafta sonu
olarak sorgulandigi gérilmustiir (20, 28). Calismamizda bu sekilde
bir ayrim yapilmamis olup ortalama siire sorulmustur.

Mevcut yayinlarda genel olarak annelerin depresyon durumlari
olcilmus olup calismamizda annelere yoneltilen anketle annelerin
depresyon, anksiyete ve stres diizeyleri ayri ayri incelenmistir (29).
Cocuklarin guinltik ekran stireleri TV, telefon, bilgisayar, tablet olacak
sekilde alt basliklar halinde sorgulanmistir. Anne depresyon diizeyi
ve cocugun ekran slrelerinin incelendigi makalelerde babanin
ekran suresi sorgulanmamistir. Calismamizda ise babanin ekran
suresi de sorgulanmis olup, anne DASS puanlari ile kiyaslanmis ve
anlamli sonuglara ulasiimistir.

Gelisen teknoloji ve degisen diinya ile birlikte hayatimiza yeni
aliskanliklar girmektedir. Dijital ekranlarin hayatimizin her aninda
yer almasi bilim insanlarini bu aygitlarin gocuklar tizerindeki etkileri
konusunda arastirmaya yoneltmektedir. Calismamizda ¢ocuklarin
kiicik yaslardan itibaren dijital ekranlar ile tanistirilabildigi ve yas
ile de glinlik ekran siresinin arttigi tespit edilmistir. Cocuklarin
herhangi bir dijital ekran ile gecirdikleri vakitin; cocugun yasi,
annenin yasl, babanin yasi, sosyoekonomik diizey, annenin DASS
depresyon puani, anne ve baba ekran suresi ile iligkili oldugu
bulunmustur. Cocudun telefon kullanmaya baslama yasinin
da annenin DASS sres puani ile iliskisi tespit edilmistir. Saghk
profesyonelleri tarafindan poliklinik kontrolleri sirasinda ¢ocuk-
ekran iliskisinin sorgulanmasinin, toplumun bu konuda daha fazla
bilinglendirilmesi icin yaygin egitimlerin ve bilgilendirilmelerin
faydall olacagi diistintilmektedir.
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Duyarlilik Agirlikh Goriintiilleme ile Gelisimsel Vendz Anomalilerin Tanisi: DenseNet121 Mode-
lini Kullanan Derin 6grenme Uygulamasi
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ABSTRACT

AIM: Developmental venous anomalies (DVAs) represent the most
common type of cerebral vascular malformation and are typically
diagnosed incidentally. Susceptibility-weighted imaging (SWI), a
specialized application of magnetic resonance imaging (MRI) te-
chnology, is extensively utilized to detect micronemorrhages, iron
deposits, and ischemic lesions. This study aimed to determine the
accuracy of a deep learning-based model for diagnosing DVAs and
to assess its potential applicability in clinical practice.

MATERIAL AND METHOD: This study included 99 patients with
DVAs detected on cranial SWI MRI conducted at our hospital betwe-
en January 2021 and May 2023, as well as 100 controls without
DVAs. Allimaging data were evaluated by a neuroradiologist with 10
years of experience. The deep learning process was initiated using
the DenseNet121 model.

RESULTS: The study cohort consisted of 109 women and 90 men,
with a mean age of 41.62 + 19.69 years. A total of 104 lesions were
identified in 99 patients diagnosed with DVAs. The developed mo-
del demonstrated high sensitivity (85% = 5.0), specificity (81% *
8.2), accuracy (83% = 3.71), and area under the curve (90.02% =
2.99) values in detecting DVAs.

CONCLUSION: The findings of this study indicate that the develo-
ped deep learning model may be effectively used for the accurate
diagnosis of DVAs. This model addresses a significant gap in the
literature and offers a strong basis for future research. Testing the
model across different populations and conducting external valida-
tion studies will further enhance its generalizability and reliability.

Keywords: Developmental Venous Anomaly, Susceptibility-Wei-
ghted Imaging, Deep Learning, DenseNet121, Atrtificial Intelligence

OzZET

AMAC: Gelisimsel ven6z anomali (GVA), en yaygin serebral vaskui-
ler malformasyon tirtdur ve genellikle tesadufen teshis edilir. Man-
yetik rezonans goruntileme (MRG) teknolojisinin 6zel bir uygulama-
si olan duyarlilik agirlkh goriintiileme (SWI); mikrokanamalar, demir
birikimleri ve iskemik lezyonlarin tespitinde yaygin olarak kullanilir.
Bu calismada, derin 6grenme tabanl bir modelin GVA tanisindaki
dogrulugunu belirlemek ve klinik uygulamalardaki potansiyel kulla-
nimini degerlendirmek amaclanmistir.

GEREC VE YONTEM: Bu calismaya, Ocak 2021 - Mayis 2023 ta-
rihleri arasinda hastanemizde kraniyal SWI MRG incelemesi yapilan
ve GVA saptanan 99 hasta ile GVA bulunmayan 100 kontrol dahil
edilmistir. Tium gorlnttleme verileri, 10 yillik deneyime sahip bir
nororadyolog tarafindan degerlendirilmistir. Derin 6grenme streci,
DenseNet121 modeli kullanilarak baslatiimistir.

BULGULAR: Calisma kohortu 109 kadin ve 90 erkekten olusmakta
olup, ortalama yas 41,62 + 19,69 yil olarak hesaplanmistir. GVA ta-
nisi alan 99 hastada toplam 104 lezyon tespit edilmistir. Gelistirilen
modelin GVA'lar tespit etmede duyarliigi (%85 + 5.0), 6zgulligl
(%81 = 8.2), dogrulugu (%83 + 3.71) ve egri altindaki alani (%90.02
+ 2.99) yuksek bulunmustur.

TARTISMA: Bu calismanin bulgular, gelistirilen derin 6grenme mo-
delinin GVA'larin dogru tanisinda etkili bir sekilde kullanilabilecegini
gostermektedir. Model, literatlirde 6nemli bir boslugu doldurmakta
ve gelecekteki arastirmalar igin saglam bir temel sunmaktadir. Fark-
Il poptilasyonlarda test edilmesi ve harici dogrulama ¢aligmalarinin
yapilmasi, modelin genellenebilirligini ve glivenilirligini daha da ar-
tiracaktr.
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INTRODUCTION

A developmental venous anomaly (DVA) is the most frequently
encountered type of cerebral vascular malformation and is often
diagnosed incidentally. The advancements in imaging techniques
and their increased usage in recent years have led to a greater rec-
ognition of DVAs and their associations with clinically significant
conditions, such as hemorrhage, infarction, hydrocephalus, and
various abnormal imaging findings. '-®

Susceptibility-weighted imaging (SWI), a specialized application of
magnetic resonance imaging (MRI) technology, is used for the di-
agnosis and assessment of various medical conditions. It is partic-
ularly utilized in the detection of microhemorrhages, iron deposits,
and ischemic lesions in the brain and spinal cord. ¢ This technique
is also employed for the evaluation of neurodegenerative diseases,
traumatic brain injuries, and tumors. By providing clearer imaging
of low-contrast and hard-to-detect lesions, SWI plays a critical role
in early diagnosis and accurate treatment planning.” 8

Artificial intelligence (Al) has revolutionized the field of radiology. It
facilitates rapid and accurate results, particularly in image analysis
and diagnostic processes. ® The capability of Al to detect abnor-
malities with high accuracy reduces the workload of radiologists
and improves the quality of patient care. Furthermore, Al algo-
rithms automate routine and repetitive tasks, allowing radiologists
to focus on more complex cases. ° The ongoing development of
this technology demonstrates its vast potential for the future of ra-
diology.”

To the best of our knowledge, there are no studies in the literature
where DVAs are fully automatically detected using artificial intelli-
gence. In this study, we aimed to develop a deep learning-based
model capable of diagnosing DVAs, which are often easily over-
looked, dand to evaluate the model’s diagnostic performance.

MATERIAL AND METHOD

After obtaining approval from our hospital's ethics committee (E-
93471371-514.99-223929313, 06.09.2023), patients who under-
went cranial SWI sequences between January 2021 and May 2023
were retrospectively reviewed from our hospital system.

The study focused on specific radiological criteria for the identifi-
cation of DVAs. The primary criterion for diagnosing DVAs was the
convergence of radially oriented veins into a single dilated venous
channel, forming the characteristic “caput medusae” appearance.
All images were carefully examined according to these criteria, and
DVAs were identified based on these specific radiological findings.
12.13 All images were evaluated by a neuroradiologist. A total of 99
patients aged between 0 and 100 years, with and without a history
of %ranial surgery, and diagnosed with DVAs were included in the
study.

Figure 1. SWT sequence shows GVA in the right frontal lobe.

Additionally, 100 patients aged between 0 and 100 years, with and

without a history of cranial surgery, were included as the control
group.

MRI Acquisition Technique

For all patients, MRI scans were performed using a 1.5 Tesla
(Siemens Aera, Erlangen, Germany) device available in our de-
partment. The routine sequences applied for brain MRIs includ-

Table 1. Technical parameters of susceptibility-weighted imaging.

Parameter Value

Echo time 40 ms
Repetition time 29 ms

Slice thickness 0.7 mm

Flip angle 25

Field of view 185x200 mm
Intersection gap 0 mm
Matrix size 320=250

presents the parameters used for SWIin this study. The evaluations
were conducted retrospectively by reviewing the cases on the Pic-
ture Archiving and Communication System (PACS) monitors and
recording the findings.

Deep Learning Method

To enhance the accuracy of the analyses conducted on MRI im-
ages, various preprocessing and modeling techniques were em-
ployed. Initially, all MRI images were normalized to a range of O to
1, which facilitated more stable and rapid model learning by stan-
dardizing pixel values. In addition, all MRI images were resized to
120x120x36 dimensions, ensuring consistent processing across
different-sized images. The model was trained in 3D using the
121-layer DenseNet architecture.’® DenseNet121 is a deep learning
model based on a densely connected network structure.® The in-
put layer transforms the images into a consistent size, and densely
connected blocks optimize the flow of information by ensuring that
units in each layer receive the outputs of all previous layers. The
3D convolution layer is used to process volume data, especially in
3D data sets. Transition layers reduce the size of feature maps, ac-
celerating the learning process. The features extracted in the final
layer are used for classification. DenseNet121 effectively facilitates
learning with fewer parameters due to its dense interlayer connec-
tions.
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In choosing our deep learning architecture, we prioritized the ability
to process volumetric data efficiently and to maintain robust fea-
ture representation with relatively few parameters. We analyzed
several alternative 3D architectures:

e ResNet (3D): While residual connections facilitate deeper
networks, the sequential nature of information flow will re-
sult in lower sensitivity to small anatomical changes com-
pared to DenseNet.
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e 3D U-Net: This model excels in voxel-wise segmentation
tasks but not suitable for classification problems.

o EfficientNet (3D extension): Despite its strong parameter
efficiency, longer convergence times will present practi-
cal limitations.

DenseNet121 was selected due to its densely connected blocks,
which ensure that each layer receives feature maps from all pre-
ceding layers. This design enhances gradient flow, mitigates van-
ishing gradient issues, and promotes feature reuse advantages
particularly valuable when working with limited datasets.

The data was split into training, validation, and testing sets at a
70:10:20 ratio to enhance the generalization capability of the mod-
el. The developed model was trained for a maximum of 100 epochs
using the training and validation data. During the training process,
the performance of the model was monitored, and early stopping
criteria were applied to achieve optimal performance. The trained
model was evaluated using the test dataset. Performance metrics,
including accuracy, sensitivity, and specificity, were calculated. In
addition, five-fold cross-validation was applied. The entire data-
set was divided into five parts, with each part being used as the
test set in turn, and the average performance was reported. This
approach was used to assess the generalization capability of the
model and its performance across different datasets.

RESULTS

The study included 109 women and 90 men, with a mean age of
41.62 = 19.69 years. A total of 104 lesions were identified in 99
patients diagnosed with DVAs. Among these lesions, 45 were lo-
cated in the frontal lobe, 30 in the cerebellar hemispheres, 9 in the
parietal lobe, 7 in the frontoparietal region, 4 in the temporal lobe,
4 in the brainstem, 4 in the occipitoparietal region, and 1 in the oc-
cipital lobe.

Table 2. Distribution of locations of GVA

Location

Frontal lobe

Cerebellar hemispheres
Parietal lobe
Frontoparietal region
Temporal lobe
Brainstem
Occipitoparietal region
Occipital lobe

N (%)
45 (%43.2)
30 (%28.8)
0 (%8.6)
7 (%6.7)
4(%3.0)
4(%3.9)
4 (%3.0)
1 (%0.0)

Two of the lesions showed evidence of previous hemorrhage, and
two others presented with peripheral gliosis. In 15 patients, cav-
ernomas were identified in the vicinity of DVAs. In 2 patients, cav-
ernomas were located distant from the DVA site. Additionally, 1 pa-
tient had an AVM located in a region distant from the DVA.

The sensitivity, specificity, and accuracy of the DenseNet-121
model were calculated as 85%, 81%, and 83%, respectively, with
an AUC value of 90%.

Figure 3. Confusion matrix (average values for five-fold cross-validation)

Megative

True label

Positive

Positive
Predicted label

Negative

Figure 3 shows the confusion matrix prepared based on these find-
ings. In addition to Figure 3, which presents the normalized confu-
sion matrix across the 5-fold cross-validation, we have included in

Table 3. Absolute counts of true positives (TP, orange), false positives (FP, blue), true
negatives (TN, green), and false negatives (FN, yellow)

Fold-1 Fold-2 Told-3 Fold-4 Fold-5
18 17 14 15
4 16 2 18 4 16 3 17 2 18
the absolute counts of true positives (TP), false positives (FP), true
negatives (TN), and false negatives (FN) aggregated over all folds.

Providing these raw numbers enhances the transparency and in-
terpretability of our model'’s performance.

Using receiver operating characteristic (ROC) curve analysis, the
area under the curve (AUC) value was calculated to be 90.02%
(95% confidence interval: 88.65-96.29) (Figure 4).

Figure 4. ROC analysis
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DISCUSSION

In our study, we demonstrated that the developed model was able
to identify DVAs with high sensitivity, specificity, and accuracy. As
the first study of its kind in the literature, we established the ca-
pability and reliability of our model in diagnosing this condition. In
clinical practice, the integration of Al-based tools like our model
holds significant promise for improving diagnostic efficiency. Given
the subtle imaging features of DVAs and their potential to be over-
looked, especially in routine scans or high-volume settings, the
model could function as a second reader to support radiologists
by flagging suspected lesions for closer evaluation. This adjunc-
tive role may reduce interpretation errors and enhance diagnos-
tic confidence. Furthermore, the model can be incorporated into
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automated triage systems to prioritize cases with probable DVAs
for expedited review. Such integration into clinical workflows may
be particularly beneficial in screening settings or institutions with
limited subspecialty expertise in neuroradiology. As artificial in-
telligence continues to evolve, we believe that tools like ours can
contribute meaningfully to both quality improvement and workload
management in nheuroimaging.

DVAs are associated with clinically significant conditions and re-
quire careful evaluation. These anomalies can lead to changes in
cerebral blood flow and, albeit rare, can result in serious neurolog-
ical complications. Routine imaging methods may not always be
sufficient for diagnosing DVAs, which presents challenges in clin-
ical management. In particular, small and atypical anomalies carry
the risk of being overlooked and potentially delaying the correct
diagnosis and treatment of patients. ">

The findings of this study revealed that the distribution of lesion lo-
calization was as follows: 45 in the frontal lobe, 30 in the cerebellar
hemispheres, nine in the parietal lobe, seven in the frontoparietal
region, four in the temporal lobe, four in the brainstem, four in the
occipitoparietal region, and one in the occipital lobe. This distribu-
tion is consistent with previous findings in the literature, which re-
port that DVAs most frequently occur in the frontoparietal and cer-
ebellar regions. ' This underscores the importance of considering
the anatomical localization of DVAs in clinical diagnosis processes.

The prevalence of DVAs ranges from approximately 3% to 7% °.
DVAs are also defined as cerebral venous angiomas or cerebral
venous medullary malformations. These anomalies have a thicker
wall without an elastic lamina or smooth muscle layer."” Due to this
structural difference, DVAs can pathologically respond to chang-
es in flow or pressure, potentially leading to complications. DVAs
are usually incidental findings; however, patients may rarely pres-
ent with intracranial hemorrhage. Furthermore, the literature sug-
gests that DVAs are correlated with ischemic stroke and epilepsy.
Some studies have observed pathological findings such as gliosis,
neuronal degeneration, ischemic changes, and demyelination in
the parenchymal venous drainage areas associated with DVAs. '
These findings indicate that DVAs are not merely structural abnor-
malities but can also negatively affect brain parenchyma. There-
fore, the clinical significance and potential complications of DVAs
must be taken into account. It has also been observed that DVAs
often coexist with other developmental anomalies. ™ This suggests
that DVAs may be part of a broader spectrum of vascular anomalies
rather than isolated pathologies. Thus, in the diagnosis and man-
agement of DVAs, it is crucial to consider possible accompanying
anomalies. These findings emphasize the need for a multidisci-
plinary approach in the clinical evaluation and treatment of DVAs.

Deep learning algorithms offer significant advantages in the de-
tection and diagnosis of brain pathologies. These algorithms have
the capacity to accurately recognize complex patterns and abnor-
malities in brain images. '®* They have the potential to provide the
early and accurate diagnoses of pathologies that are difficult to de-
tect, such as tumors, microhemorrhages, and neurodegenerative
diseases. In addition, deep learning models can improve clinical
decision-making processes by accelerating manual analysis and
reducing human error. "

DenseNet models have proven beneficial in assisting radiologists
by improving diagnostic accuracy and expediting the process. Nu-
merous studies have utilized DenseNet models and directly com-
pared model performance with that of radiologists. In one study us-
ing the DenseNet-based CheXNeXt model %, the performance of
the model in detecting 14 chest diseases was found to be compa-
rable to that of radiologists. When compared with nine radiologists
using a dataset of 420 images, the model performed equally well
in detecting ten pathologies, better in one, and slightly worse in
three. In addition, the model completed image analysis much fast-
er than the radiologists. In another study evaluating various deep
learning models for distinguishing between normal and abnormal
chest X-rays %', the aim was to alert radiologists and clinicians to
potential abnormal findings. The study included the DenseNet
model, among others, and demonstrated that such models could
achieve accuracy equivalent to that of experienced radiologists.
These results indicate that DenseNet models can perform as well

as, or sometimes better than, radiologists in specific diagnostic
tasks, leading to enhanced efficiency and consistency in clinical
diagnosis. Our model may serve as an adjunct to current imaging
methods, providing clinicians with more reliable data and acceler-
ating the diagnostic process. This offers a significant advantage in
evaluating early intervention and treatment options.

This study has some important limitations. Due to the retrospective
design, the evaluation relied on the analysis of past data, which
may have increased the possibility of missing or biased data. The
dataset used for training and testing the model consists of a rela-
tively small sample. This may limit the generalizability of the model,
particularly when applied to images acquired from different hospi-
tals, imaging devices, or patient populations, where performance
may decrease. Since the data were obtained from a single center
using similar imaging protocols, it may be difficult for the model
to achieve the same level of success in diverse clinical settings.
No external validation was performed; therefore, the reproducibil-
ity and reliability of the results in different datasets or populations
have not been confirmed. The study utilized only a single magnetic
resonance imaging (MRI) modality (SWI). The exclusion of other
modalities or multimodal data limited our ability to assess the mod-
el's performance under different imaging conditions. Additionally,
the model's decision-making process could only be explained to
a limited extent. In clinical practice, it is important to understand
which regions of the image the model relies on when making pre-
dictions. Although a basic evaluation in this direction was conduct-
ed in this study, a more comprehensive interpretability strategy was
not implemented. Finally, the model parameters and hyperparam-
eters used during training could have been optimized over a wider
range. This represents another limitation that may have influenced
the model's performance.

These limitations indicate that the findings should be interpreted
cautiously and supported by more comprehensive and prospective
studies. The strongest aspect of our study is that, to the best of
our knowledge, it is the first in the literature to evaluate DVAs using
deep learning algorithms.

For future studies, we recommend validating the model using data-
sets collected from multiple institutions, including centers with
different MRI vendors, scanner strengths, and imaging protocols.
Such an approach will help assess the model’s robustness and
adaptability across various technical settings. Furthermore, ap-
plying the model to diverse patient populations—such as pediatric
and geriatric groups, as well as individuals with concurrent cere-
brovascular abnormalities will offer insights into its performance in
broader clinical scenarios. These efforts will be essential for de-
terrr|1ining the model’s generalizability and clinical utility on a larger
scale.

CONCLUSION

In conclusion, the findings of our study demonstrate the utility and
usefulness of the developed model in routine clinical practice. Ad-
ditionally, we believe that the artificial intelligence model we de-
veloped may be effectively used in the follow-up of patients with
DVAs. With its high accuracy rate in diagnosing DVAs, our model
fills a significant gap in the literature and provides a solid founda-
tion for future research. Testing the model across different popu-
lations through external validation studies will further enhance its
generalizability and reliability.

Author Contributions: Concept/Design: HEA, OP, UK, AP; Data col-
lecting and processing: HEA, OP, Analysis of Interpretations: HEA,
OP; Literature Search: HEA, OP, UK, AP, Writing — original draft,
HEA, UK, AP; Writing — review & editing: HEA, OP, UK, AP
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Term/gec preterm bebeklerin 0-3 aylikken yapilan g6z muayenelerinin ii¢ yillik sonuclan

Three-year outcomes of ophthalmological examinations performed at 0-3 months of term/

late-preterm infants
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OzZET

AMAG: Uc yillik bir stireyi kapsayan verileri kullanarak, g6z hasta-
liklari polikliniginde gebelik yasi >34 hafta olan bebeklerde tespit
edilen g6z bulgularini sunmak ve bu bulgularin sikligini ve cesitli de-
giskenlerle iligkilerini belirlemek.

GEREGC VE YONTEM: 2015-2017 yillari arasinda Zeynep Kamil Ka-
din Dogum ve Cocuk Hastaliklari Egitim ve Arastirma Hastanesi g6z
hastaliklarn polikliniginde muayene edilen 0-3 aylik 7.820 term/gec¢
preterm bebege yapilan gérme taramasinin sonuglari bu retrospek-
tif, kesitsel, gdzlemsel ve tanimlayici calismada analiz edildi.

BULGULAR: Toplam 7.820 term ve ge¢ preterm bebek muayene
edildi. Bebeklerin %20,1'inde (n=1.569) g6z bulgusu tespit edildi.
Bebeklerin %9,5'inde (n=740) en sik gorilen bulgu retina kanama-
siydl ve =28 glinliik bebeklerde dogumdan 28 giin sonra olanlara
gore daha sikti (p<0,001). Immatirvaskularizasyon (%4,4; n=346)
ve konjonktivit (%4,0; n=313) diger daha sik goriilen g6z bulgula-
riydi.

SONUG: Sistemik bir hastaligin bileseni olabilen ve gérme kaybi-
na neden olabilen bozukluklar da dahil olmak tizere g6z bulgulari
bebeklerin %20,1'inde belirlendi.Yasamin ilk ti¢ ayi gorsel fonksiyon
evriminin donemini kapsar. Bu nedenle, anormal bulgularin erken
teshisi ve zamaninda yonetimi icin tim yenidoganlara dogumdan
sonra miimk{in olan en kisa stirede hem kirmizi refle testinin hem de
g6z muayenesinin yapilmasini 6neriyoruz.

Anahtar kelimeler: G6z taramasi, yenidogan taramasi, g6z mua-
yenesi, retina kanamasi, retinal immaturvaskularizasyon

ABSTRACT

AIM: To present the ocular findings detected in babies with gestati-
onal ages >34 weeks in the ophthalmology outpatient clinic, as well
as determine the frequency of these findings and their relationship
with various variables, using data covering a span of three years.

MATERIAL AND METHOD: The outcomes of the vision screening
performed in 7,820 term/late preterm infants aged 0-3 months who
were examined at the ophthalmology outpatient clinic of Zeynep
Kamil Maternity and Children’s Diseases Training and Research
Hospital between 2015 and 2017 were analyzed in this retrospecti-
ve, cross-sectional, observational, and descriptive study.

RESULTS: A total of 7,820 term and late-preterm infants were exa-
mined. An ocular finding was identified in 20.1% (n=1,569) of the
infants. Retinal hemorrhage was detected as the most common
finding in 9.5% (n=740) of the infants, and it was more common in
infants who were =28 days than those who were 28 days post-natal
(p<0.001). Immature vascularization (4.4%; n=346) and conjuncti-
vitis (4.0%; n=313) were the other more common ocular findings.

CONCLUSION: Ocular findings, including disorders that could be
components of a systemic disease and could cause loss of vision,
were identified in 20.1% of the infants. The first three months of life
comprises the period of visual function evolution. Therefore, it is re-
commended that all newborns undergo both a red reflex test and an
ophthalmological examination as soon as possible after birth for the
early detection and timely management of abnormal findings.

Keywords: Eye screening, newborn screening, eye examination,
retinal hemorrhage, retinal vascularization
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GiRiS

Yenidogan tarama programlari, diinya ¢apinda gelismis ve gelis-
mekte olan Ulkelerdeki halk saghgi programlari arasinda en 6nem-
li koruyucu saglik hizmetlerinden bazilarini olusturmaktadir (1).
Saglik Bakanhidi ve Halk Saghg Maduirliiga, 2015 yilinda 0-3 aylik
bebekler icin bir gérme tarama programi baslatti. Ayrica, gérme-
nin normal gelisimini kesintiye ugratabilecek risk faktorlerini be-
lirlemek ve gérme bozuklugu olan hastalari zamaninda teshis et-
mek ve tedavi etmek igin bir gérme taramasi kilavuzu yayinladilar.

Amerikan Pediatri Akademisi (AAP), dogumdan kisa bir sire
sonra gorme tarama testi olarak kirmizi refle testini 6nermekte-
dir (2-4). Birgok Ulkede, yenidogan gérme taramasi kirmizi refle
testi kullanilarak yapilir. Katarakt, glokom, retinoblastom, retinal
anormallikler, sistemik hastaliklara eslik eden g6z bozuklukla-
r ve yuksek refraktif hatalar dahil olmak Uzere cesitli géz anor-
malliklerinin erken teshisi kirmizi refle testi ile mumkundur (2,4).
Ancak, Ming Sun ve ark. kirmizi refle testinin posterior segment
patolojilerini tespit etmedeki duyarliiginin sadece %4,1 oldu-
gunu buldu (5). Bazi galismalarda, sadece kirmizi refle testinin
uygulanmasiyla optik sinir anormallikleri veya retina patolojile-
rinin g6zden kacabilecegi ve bebeklerin %25'inde retina mu-
ayenesi yoluyla okiler patoloji tespit edildigi gézlemlendi (6).

Literatlirde genellikle prematiire bebeklerde yapilan g6z tara-
malari Uzerine odaklaniimisken, term ve ge¢ preterm bebekler
arasindaki g6z bulgularinin analizi daha az ele alinmistir. Term
bebeklerde erken gz taramasi yapilmasinin, gérme bozuklukla-
rinin erken teshisine katki saglayip saglamadigina dair daha faz-
la veri gereklidir. Hastanemizde, 2014 yilindan bu yana diizen-
li olarak gérme taramasi yapilmakta olup, gebelik yasi >34 hafta
olan saglikl bebeklerde okiler bulgular erken dénemde tanina-
bilmektedir. Bu calismada, oftalmoloji poliklinigimizde muayene
edilen gebelik yasi >34 hafta olan saglkli bebeklerde tespit edi-
len okiler bulgulan paylasmayi ve bu okiler bulgularin sikigi-
ni ve gebelik yasi, dogum sekli, dogum agirligi (DA), anne yasi,
dogum Oncesi anne sorunlar ve aile ge¢cmisinde akrabalk olup
olmadigini t¢ yillik deneyimden sonra belirlemeyi amacladik.

GEREG VE YONTEM

Bu calisma, Ocak 2015 ile Aralik 2017 tarihleri arasinda g6z
hastaliklar polikliniginde muayene edilen, gebelik yaslan >34
hafta olan term/ge¢ preterm bebeklerin (0-95 guinlik) oftal-
molojik muayenesine odaklanan retrospektif, kesitsel ve ta-
nimlayici bir ¢alismadir. Calisma, Zeynep Kamil Kadin ve Co-
cuk Hastaliklan Egitim ve Arastrma Hastanesi Etik Kurulu
tarafindan onaylanmistir (Tarih/No: 19.03.2018/ 042). Tim
ebeveynler hem g6z muayenesi icin hem de c¢ocuklarinin ve-
rilerinin calismamiza dahil edilmesi icin s6zli onam vermistir.

Calismaya, Zeynep Kamil Kadin ve Cocuk Hastaliklari Egitim ve
Arastirma Hastanesi g6z hastaliklar poliklinigine basvuran, gebelik
yaslarn >34 hafta olan bebekler (0-95 guinlik) dahil edilmistir.
Goz muayeneleri iki goz doktoru ve bir hemsireden olusan bir
ekip tarafindan gerceklestirildi. Standart bir 1sikk kaynagi ile 6n
segment ve pupiller incelendi. G6z bebedi dilatasyonu, her 5 da-
kikada bir uygulanan ¢ doz %0,5 tropikamid g6z damlasi ile
saglandi. Midriyazis sonrasinda kirmizi refle muayenesi yapildi.
Topikal anestezik bir madde (%0,5 proparakain damla) uygulan-
di ve binokiiler indirekt oftalmoskopik degerlendirme igin steril
bir g6z kapagdi spekulumu yerlestirildi. On oda acisi, aclyl en az
dort kadranda gorintiiye gore biiken 130°'lik bir lens kullanilarak
degerlendirildi. Her iki géze genis alanl dijital kamera (RetCam,
ClarityMedicalSystems, Pleasanton, California, ABD) veya video
indirekt oftalmoskopi (EN 50, Heine, Almanya) kullanilarak genis
acill fundus muayenesi yapildi. Optik sinir ve makula dahil olmak
lizere arka kutup gorintileri alindi. Mimkin oldugunda (st, alt,
nazal ve temporal retinal alanlar tarandi. G6z muayenesinde anor-
mal bulgu tespit edilen hastalara ya kontrol muayenesi planlandi
ya da daha ileri degerlendirme icin baska bir tesise sevk edildi.

Tim vakalarda, prenatal, natal ve postnatal veriler poliklinik has-
ta dosyalarindan, hastanemize yatis Oyklisii varsa taburcu ra-
porlarindan ve Kadin Hastaliklari ve Dogum BOlUimii’'niin ma-
ternalkayitlarindan elde edildi. Potansiyel risk faktorli olarak

degerlendirilen prenatal ve natal 6zellikler arastirildi. Tim vaka-
larda, maternal yas, preeklampsi veya eklampsi 6ykusuU, kronik
hipertansiyon, erken membran ripturi (PROM), koryoamniyonit,
antenatal kanama ve annenin kronik hastaliklari gibi prenatal 6zel-
liklerin yani sira dogum sekli (normal spontan vajinal dogum veya
sezaryen) ve bebegin dogum agirligi gibi natal 6zelliklerkaydedildi.

Tum istatistiksel analizler SPSS for Windows strim 21.0 kullani-
larak gerceklestirildi. Ayrik degiskenler sayi ve ylizde olarak su-
nulurken, surekli degiskenler min-maks ve ortalama =+ standart
sapma olarak sunuldu. Kategorik bir degiskenin dagilimini kar-
silastirmak icin ki-kare testi kullanildi. Olgularda g6z bulgular-
nin varlg, retinal hemoraji ve retinal immatirvaskularizasyon ile
iligkili faktorler icin univariable ve multivariable lojistik regresyon
analizi yapildi. P<0,05 istatistiksel olarak anlamli kabul edildi.

BULGULAR

Bu calismaya toplam 7.820 bebek dahil edildi. Tanimlayici 6zellikle-
ri Tablo 1'de sunulmustur.

Tablo 1. 7820 tane olgunun demografilk verileri

Say1 Yiizde (%)
(m)
Cineiyet
Kadin 3782 484
Erkek 4038 516
Yag
1-28 gin 528 6.3
29-93 giin 7202 932
Gestasyonel yag
Geg Preterm 1943 2438
Term 3877 732
Dogum agsrligs (gr)
Drisgrike (<2500 660 128
Normal (23004000} 4282 827
Yiiksel: (>4000) 234 45
Anne yag
<33 yag 1888 809
235 yag 447 19.1
Maternal hastaldk
Var 810 383
Yok 1306 617
Gogul gebelil
Var 260 103
Yok 2156 892
Dogum jekli
Vajinal dofum 1522 519
Sezaryen dofum 1413 431

6.251 (%79,9) hastada herhangi bir bulgu saptanmazken, 1.569
(%20,1) hastada g6z bulgusu saptandi. Retina hemorajisi en sik
saptanan bulguydu (740 hasta, %9,5), bunu retinal vaskularim-
maturite (346 hasta, %4,4) ve konjonktivit (313 hasta, %4) izledi.
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Tablo 2. Okuler Bulgularin Anatomik Yerlesimlerine Gére Siniflandiriimasi

Gde Segmenti Olkiiler Bulgular Saya {n) | Viiede (%)
Normal 6251|7349
On Segment 3891449
Kanjonktivit 31340
Subkanjonktival he 28|04
17|02
6(0.1
i (5]
Heterakromi 410.1
Bilgessl iris atrofisi 4]0.1
Kornea opasitesi 3|00
Peters anomalisi 1|00
Aniridi 1|02
Ektopik pupil 1|00
CHED 1|02
Iris dizgenesini 1|00
Mrlea Seprment 1125|143
Retinal hamaoraji 740095
Immuatiie retinal washiiberite 346|144
Optik disk malformasyonu 001
Oiiciiler albinizm 7|01
Tonpedo makiilopati 4]0l
Karparetinit 3100
FEVR 3|00
Retinoblastom 2|00
Kiraz lonms: miakiila 2|00
Makiiler atrofi 2|00
Ektopik makiila 2|00
Astrositik hamartom 1|00
Coats hastahg 1|00
Her ki Ssgmenti ligilendiren Durumilar 8|01
Persistan hiyaloid arter 5lo1
Glokarmn J Buftalmus 2|00
Lens sublulsasyonu 11010
Diciilopdastik / Lakrimal Sistem 21|02
Palpsberal sinegi 6|01
Konjenital pitozis 5ol
Dakriyosistose 3|00
Daksiyosistit 2|00
Gevyek gie kapag sendromu 2|00
Gde kapag hemanjiomu 2|00
Gde kapag kalobomu we anoftalmi 1|0u10
Driger 10]0.1
Anoftalmi 3|00
Mikroftalmi 1|00
Pasberior sinegi 210.0
Dermaoid kist 4]0.1

FEVR: Familyal eksudatif vitreoretinopati, PPHV: Persistan hiperplastik pri-
mer vitreus, CHED: Konjenital herediter endotelyal distrofi

Retinal vaskularimmaturitesi olan vakalarin 56'sinda premattire re-
tinopatisi (ROP) saptand..

Sekil 1. RetCam ile elde edilen posterior kadran gériintiileri; evre II (A) ve evre III ROP (B) ve retinal
hemoraji (C-D)

Elli alti vakanin hepsi diisiik dogum agdirlikl, ge¢ preterm ve yeni-
dogan yogun bakimda yatis dykulsu olan hastalardi. Bu vakalarin
elli besi kendiliginden geriledi ve bir vakaya anti-vaskiilar endotel-
yal bliyime faktori tedavisi uygulandi. Kalan 55 vakada, vaskii-
larizasyon tamamlanana kadar takip devam etti. Kataraktl dokuz
hasta ve retinoblastomlu iki hasta cerrahi tedaviye ihtiya¢ duydu.
Bolgesel iris atrofisi olan bir vakada trizomi 18 vardi. Korioreti-
nit odagdi tespit edilen ¢ vakaintrauterin enfeksiyonlar agisindan
degerlendirildiginde, bir hastada konjenital varisellazoster send-

romu, bir diger hastada konjenital sitomegalovirlis enfeksiyonu
tespit edildi ve kalan hastada tani konulamadi. Iki hastada kiraz
kirmizisi makiila tespit edildi. Bunlardan birinde Sandhoff has-
taligi, digerinde GM1 gangliosidoz vardi. Astrositik hamartomlu
bir hastaya tlberoskleroz teshisi kondu. Lisch nodiilleri olan bir
hastada noérofibromatozis icin takip planlandi. Aniridili bir hasta-
da olasi bir Wilms tiiméru icin abdominal gorintiileme calismalar
yapildi; hasta ayrica genetik danismanlik icin yonlendirildi.

Herhangi bir g6z bulgusu saptanan vakalarin %47,2'sikadin ve
%52,8'i erkekti. Cinsiyete gore retinal hemoraji, retinal vaskularite
ve konjonktivit sikliklari degerlendirildiginde, sadece konjonktivi-
tin erkeklerde anlamli olarak daha sik oldugu goriildi (p=0,046).
Go6z bulgusu olan olgularin %35,2'si (n=552) ge¢ preterm be-
bekler iken, %64,8'i (n=1.017) term bebeklerdi. Konjonktivit ve
retinal hemoraji term bebeklerde gec¢ preterm bebeklere gore
anlaml olarak daha sik gorildu (sirasiyla p=0,030 ve p=0,002).

Ayrica, ilk 28 guinigcinde g6z muayenesi yapilan bebeklerde (n=300)
29-95. gunler arasinda g6z muayenesi yapilanlara (n=1.269) gore
g0z bulgulan daha sik gorildi(p<0,001). Ik 28 gln icinde mua-
yene edilen bebeklerde retinal vaskularimmatiirite, konjonktivit ve
retinal hemoraji, 29-95. glinler arasinda muayene edilen bebeklere
gore daha sik saptandi (sirasilyla p<0,001, p=0,014 ve p<0,001).

Vakalarin 5.176'sinin dogum agirligi mevcuttu (Tablo 1). Duslk
dogum agdirlikh bebeklerde g6z bulgularinin normal ve ytiksek
dogum agirlikll bebeklerden daha yaygin oldugu bulundu. Reti-
nal vaskularimmatirite disuk dogum agirlikli bebeklerde normal
ve yiksek dogum agirlikl bebeklerden daha yaygindi (p<0,001),
buna karsin retinal hemoraji normal dogum agirlikli bebeklerde
distk ve yuksek dogum agirlikh bebeklerden daha yaygindi.

Dogum sekli verileri vakalarin yalnizca 2.935'inde mevcuttu (Tablo
1). Retinal hemoraji normal spontan vajinal dogumla dogan bebek-
lerde (97,5%, n=421) sezaryenle doganlara (2,5%, n=11) gbre daha
yaygin bulundu (p<0,001). Retinal vaskularimmaturite sezaryenle
dogdan bebeklerde (77,3%, n=133) normal spontan vajinal dogumla
doganlara (22,7%, n=39) gore daha yaygindi (p<0,001). Konjonkti-
vit ve dogum sekli arasinda anlamli bir korelasyon yoktu (p=0,255).

2.416 vakada gebelik tiplerine iliskin veriler mevcuttu (Tablo 1). Her-
hangi bir g6z bulgusu olan bebeklerin %13,9'una (n=88) kadari cok-
lu gebelikler sonucu dogmustu. Retinal vaskuilarimmaturitenin tekil
gebeliklere kiyasla ¢oklu gebeliklerde daha yaygin oldugu bulundu
(p<0,001). Ayrica, retinal hemoraji tekil gebeliklerde (%95,6, n=307)
cogul gebeliklere (%4,4, n=14) gore daha yaygindi (p<0,001).

7.820 bebegin 2.335'inde anne yaslyla ilgili veriler mevcuttu (Tablo
1). Anne yasi ile g6z bulgularinin varligi arasinda anlamli bir korelas-
yon saptanmadi (p=0,902). G6z bulgulari olan olgularin %13,2'sin-
de (n=70) anneye ait diabetesmellitus mevcuttu. Retinal hemoraiji,
diabetesmellitus olmayan annelerin bebeklerinde daha sik bulundu
(p=0,025). G6z bulgusu olan olgularin %7,7'sinde (n=41) anneye ait
hipertansiyon gortldu. Retina immatirite, anneleri hipertansiyon-
lu olan bebeklerde daha yaygindi (p<0,001). Maternal hipertan-
siyon ile retinal hemoraji arasinda anlaml bir korelasyon saptan-
madi (p=0,072). Herhangi bir géz bulgusu olan vakalar arasinda
oligohidramnioslu annelerin %5,1'inde (n=46) goruldi. Oligohid-
ramnios ile g6z bulgularinin varligi arasinda anlamli bir korelasyon
saptanmadi (p=0,055). Bebeklerin 190'iInda ebeveynler arasinda
akrabalik vardi ancak g6z bulgulan ile ebeveynler arasindaki ak-
raballk arasinda anlamh bir korelasyon saptanmadi (p=0,965).
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Tablo 3. Olgularda goz bulgulanmn varhg. retinal hemoraji ve retinal immatiir vaskilarizasyon ile iligkili faktorlerin lojistik
regresyon analizleri

Goz bulgularmmn varlig: Retinal hemoraji Retinal immatiir vaskiilarizasyon
Uni Multr L i Mu i 1 Mu
OR P OR P OR r OR r OR P OR r
Tlerianme | 0.98 09 - - 121 021 - - 143 096
vag (535 | (078 0.89- 0.93-2.2)
vas) 1.4 1.67)
Maternal | 1.1 033 - - 139 0.017 11 054 262 <0.001 | 135 029
hastaltk | (0.9- (1.06- (0.79- (1.763.01 (0.76-
varhig 1.35) 1.84) 1.53) 24)
Muayene | 6.24 <0.001 | 41 <0.001 | 7.03 <0.001 | 5.16 <0.001 | 293 <0001 | 31 0.01
yagi (<28 | (520- (281- 77- 31 @17- (131-
giin) 7.49) 6.0) 8.56) 8.6) 3.05) 737)
Dogum 189 =<0.001 | 211 <0.001 | 1.34 0.002 L19 0352 225 <0.001 | 10.7 <0.001
haflas | (1.6 (135 111- (©.70- (16.3- 56
2,139 2867 1.627 2.04p 30.8 20.2p
Dogum 348 <0.001 | 431 <0.001 | 1.86 <0.001 | 149 0.33 247 <0.001 | 103 <=0.001
agrl | (296 (2.90- (1.33- (0.65- (19.5- 51-
4,00 6.10) 268 3410 314 192y
Cogul 15 0.004 16 0.029 034 <0.001 | 032 0.018 812 <0.001 | 122 0.64
gebelik | (296 (104 019 (013- 5.65- (0.54-
4.09) 245) 0.59) 0.82) 11.67) 2.78)
Dogum 3.4 <0.001 | 486( | <0.00L | 48.7 =<0.001 | 42.1 <0.001 | 0.25(0.17- | <0.001 | 0.88 0.68
sekli Q- 3.78- (26.6- (10.1- 0368 (0:48-
(Vajinal | 3.86) 6.24) 80.1) 2.7 1.50)
dogum)
Cinsiyet 1.05 031 - - 115 0.065 - - 1.06 035
(Erkek | (0.04- (0.99- (0.86-
cinsivet) | 1.18) 134) 132)
Kusaltmalar: OR: Odds Ratio
2 Term bebeklerde daha sik izlendi
® Geg preterm bebeklerde daha sik izlendi
< Diigitk dogum agurlikh bebeklerde daha sik izlendi
4 Normal dogum agrlikh bebeklerde daha sik izlendi.
¢ Retinal immatunte sezeryan dogumda daha sik izlendi

Tablo 3'teki lojistik regresyon analizi, goz bulgulariile iliskili perinatal
risk faktorlerini degerlendirmek amaciyla kullanilimistir. Multivariab-
le analizde, retinal hemoraji ile iliskilendirilen faktorler arasinda mu-
ayene yasinin <28 giin olmasi (OR: 6.24, p<0,001), cogul gebelik
(OR: 1.6, p=0,018) ve vajinal dogum (OR: 4.86, p<0,001) bulunmus,
bu faktorlerin sirasiyla anlamli oldugu goértlmustur. Immattirvasku-
larizasyon icin ise duisiik dogum agirligi (OR: 4.31, p<0,001) ve ge¢
preterm dogum 6ykisii (OR: 2.11, p<0,001) anlaml faktorler olarak
belirlenmis ve bu faktorlerin glicli bir iliski gosterdigi saptanmistir.

TARTISMA

Oftalmolojik muayene, yenidoganlarin rutin fiziksel muaye-
nesinin bir parcasidir. Yenidogan bakim Unitesi klinisyenle-
ri icin, g6z ve cevreleyen yapilarin malformasyonlarini tani-
mak, optik medyanin seffafigini gostermek, goéz hareketlerini
degerlendirmek ve prematiire bebekleri sevk etmek 6nemlidir.
Ebeveynler arasinda ROP konusunda farkindahgin artmasiy-
la prematiire bebeklerde diizenli takip saglanabilir (7). Erken tani
ve uygun takip onemlidir ¢uinki nadir gorilen konjenital okuler
anomaliler de gérme kaybina ve yuz deformitelerine yol agabilir.

AAP, dogumdan kisa bir stire sonra gérme tarama testi olarak kirmi-
zi refle testini onermektedir (2-4). Eventov-Friedman ve ark. kirmizi
refle testini kullanarak 11.500 yenidogani yasamin 2-6. glinlerinde
taramis ve vakalarin 12'sinde anormal kirmizi refle testi bulmus-
tur. Bunlardan besine (%0,04) oftalmoloji polikliniginde katarakt

tachici knnmiictiir Vazarlar kanianital kataralet incidancini valeala-
A B

Sekil 2. Calismada elde edilen temsili goruntiiler; Astrositik hamartom (A), konjenital katarakt (B),
retinoblastom (C), persistan pupiller membran (D), Coats hastahig1 (E) ve kornea opakligi (F).

Bildigimiz kadariyla, hicbir vaka gézden kacirlmadi. Konjenital ka-
tarakti olan iki vakada trizomi 21 vardi

Sekil 3. Kirmuz refle testinde bilateral 16kokori gdsteren ve daha sonra katarakt tanisi konulan Down

sendromlu bir hasta.

kalan yedi vakada ise sistemik bir hastaliktespit edilmedi. Re-
tinoblastom ve konjenital katarakti olan hastalar daha ileri de-
gerlendirme icin sevk edildi. Kataraktin, yenidogan déneminde
taranan fenilketonuriden daha yaygin oldugu kaydedildi (1). Bu-
nun nedeni kurumumuzun riskli gebelikler ve ¢ocuklar igin tgtin-
cli basamak sagdlik hizmeti saglayan bir hastane olmasi olabilir.

3.573 saglikh yenidogan (gebelik yasi >37 hafta, dogum agirhigi
=2500 g) uizerinde yapilan kesitsel bir calismada, Li-Hong Li ve ark.
RetCam cihazi kullanarak yasamin ilk haftasinda (ortalama: 2,35
guin) gbz muayenesi yapti. Yazarlar, vakalarin %24,4'linde (n=871)
anormal g6z bulgular bildirdiler ve en yaygin olani retinal hemora-
jiydi (%21,52; n=769) (6). Benzer sekilde, Hindistan'dan yapilan bir
calismada, Vinekar ve ark. 1.021 termbebegi (dogum agirligi =2.000
g) deg@erlendirdi ve vakalarin %4,7'sinde (n=48) anormal g6z bul-
gulari tespit etti; bunlarin en sik gorileni retina kanamasiydi (%2,4,
n=25) (9). Benzer sekilde, calismamizda en sik goriilen g6z bulgu-
su retina kanamasiydi (%4,4). Li-Hong Li ve arkadaslarinin ¢calisma-
siyla kiyaslandiginda, ¢alismamizda retina kanamasi oraninin daha
disuk bulunmasi, g6z muayenelerinin cogunlukla dogumdan son-
ra 28. guin ve sonrasinda yapilmasiyla iligkilendirildi. Ancak, Vine-
kar ve ark.'nin calismasiyla karsilastirildiginda, daha yuksek retina
kanamasi orani buytik olasilikla ¢alismamizdaki sezaryen oraninin
daha disik olmasindan kaynaklaniyordu. Calismamizdaki ikinci
en sik goriilen g6z bulgusu immatir retina vaskularizasyonuydu
(%4,4; n=346); vakalarin 56'sinda ROP tespit edildi (Sekil 3). Sade-
ce bir vakada anti-vaskiilar endotelyal biylime faktori tedavisi uy-
gulandi. Kataraktl dokuz hasta ve retinoblastomlu iki hasta tanidan
sonraki birkag glin icinde ameliyata alindi. Konjenital varicellazoster
sendromu ve konjenital sitomegalovirlis enfeksiyonu tanisi konu-
lan iki hasta antiviral ajanlarla tedavi edildi. Bu bulgular, kirmizi refle
testinin tek basina optik sinir, periferik retina ve fundus anormal-
liklerini gbzden kagirabilecegini ve bunun da sistemik hastaliklarin
gecikmis tani ve tedavisine yol acabilecegini distindirmektedir.

Ma ve ark. tarafindan yapilan bir gall§mada, 481 (%84,8, n=408
term; %15,1; n=73 preterm) bebegin postnatal 6. haftadaki g6z
muayene sonugclari sunulmustur. Calismada, 73 preterm bebe-
gin ortalama dogum agirligi 2400 = 495,5 g ve gebelik yasi 35,2
+ 1,4 haftadir. 481 bebegin 198'inde (%41,2) anormal goz bulgu-
lan tespit edilmistir. En sik gorilen g6z bulgusu retinal beyaz lez-
yonlardi (%17,7; n=85). Dokuz (%1,9) preterm bebekte ROP ve iki
(%0,4) preterm bebekte immatir retinal vaskularizasyon tespit
etmislerdir (10). Tang ve ark. ¢alismalarinda ortalama gebelik yasi
39,9+1,8 ay ve ortalama dogum agirigi 3260 517 g olan 199.851
term ve preterm bebegin fundus muayenelerini inceledi. Yazarlar,
fundus muayenesi yapilan yenidoganlarin 18.198'inde (%9,11) g6z
anormalligi tespit ettiler. Anormal bulgu orani (%14,96), tim calis-
ma poplilasyonuyla karsilastirildiginda preterm bebeklerde daha
yuksekti (11). Calismamizda, ge¢ preterm bebeklerde, term be-
beklere gore immatur retinal vaskilarizasyon anlamli olarak daha
sikti. Bunun nedeni, retinal vaskilarizasyonun nazal bélgede 36.
gebelik haftasinda, temporal bolgede ise 40. gebelik haftasin-
da tamamlanmasi, aslinda fizyolojik surecin bir pargasi olmasidir.
Ancak Tirk Neonataloji Dernegi onerisiyle ROP agisindan gebelik
haftasi =34 hafta veya dogum agirigi>1700 gram olup kardiyo-
pulmoner destek tedavisi alan veya bebegi takip eden ilgili heki-
min riskli gordigi bebekler takip edilmelidir (12). Calismamizda
immatur retinal vaskularizasyon saptanip takibinde ROP gelistiren
olgular yenidogan yogun bakimda yatis dykuisu olup, diisik dogum
agirlkh ge¢ preterm bebeklerdi. Literatlrde sistemik hastaliklar ile
retinal beyaz lezyonlar arasinda bir iliski bulunmamis, ayrica bu
lezyonlarin takip sirasinda zamanla kendiliginden geriledigi goruil-
mustir (10,13). Calismamizda beyaz retina lezyonlari ile ilgili veri
kaydedilmemistir, cinki ¢alismanin verilerinin toplandigi donem-
de beyaz lezyonlarin klinikk 6nemi yeterince anlagilmamistir. An-
cak beyaz retina lezyonlu olgular dizenli takip edilmis; lezyonlarin
kendiliginden geriledigi gortimus ve bu olgularda g6z muayenesi
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normal olarak kabul edilmistir. Bu lezyonlarin literatirdeki giderek
artan 6nemi g6z 6niine alindiginda, gelecekteki calismalarda bu tiir
lezyonlarin tespiti ve 6zelliklerinin daha ayrintili bir sekilde kayde-
dilmesi gerektigini kabul etmekteyiz. Li ve ark. 15.284 yenidogani
(gestasyonel yas >37 hafta, dogum agirligi 22.500 g) inceledi ve
olgularin %97'sinde (n=14.786) yasamin 1 ile 28. gunleri arasinda
ve yenidoganlarin %3'lUnde (n=498) 29 ile 365. glinleri arasinda
tarama yapti. Olgularin %91'inin (n=2.889) yasamin 28. giiniinden
o6nce goz muayenesi yaptirdigini ve bu kohortta anormal g6z bul-
gusu oraninin 28. giinde veya sonrasinda g6z muayenesi yaptiran
olgulara gére anlamli derecede daha yiiksek oldugunu bildirdiler
(p< 0,001). <28. glinde tarama yapilan yenidoganlarin %3'linde
(n=428) ve =28. glinde tarama yapilanlarin %0,2'sinde (n=1) ma-
kula hemorajisi tespit edildi. Tarama programinda tedavi gerektiren
hicbir komplikasyon tespit edilmedi. Onceki raporlara benzer se-
kilde, calismamizda g6z bulgulari yasamin ilk 28 giintinde, 29-95.
gline gore daha yaygindi. Chen ve ark. retinal hemorajilerin tespi-
tinde RetCam'in guivenilirligini degerlendirmek icin dogum sonrasi
3. glinde >37 hafta gebelik yasina sahip 68 yenidoganin fundusgo-
rintdleriniinceledi. Inceleme sirasinda geri donuistimsuiz bir olum-
suz etki olmaksizin vakalarin %22'sinde (n=15) retinal hemoraji
tespit edildigini bildirdiler. Retinal hemorajisi olan bebekler 4. haf-
tada tekrar muayene edildi ve retinal hemorajinin tamamen ¢o6ziil-
diigu kaydedildi. Bu calisma, retinal hemorajinin 28. glinden sonra
neden daha az yaygin oldugunu ve RetCam'in okdler tarama icin
glivenilir bir cihaz oldugunu gosterdi. Hemorajinin gorsel gelisim
Uzerinde go6zle gorilir bir etki yaratmadan hizla ¢ozuldigu iyi bi-
linmektedir. Ancak, makula hemorajinin uzun vadede gorsel prog-
noz lizerinde olumsuz bir etkisi olabilir ¢linkl koni hticreleri ilk 4-6
ay icinde gelisir (6,11). 481 bebek lizerinde yapilan bir calismada,
Ma ve arkadaslari intravitreal hemorajisi olan bir bebegin takip mu-
ayeneleri sirasinda nesneleri ve 15191 takip edemedigini bildirmistir
(10). Bu nedenle, bu alanda uzun vadeli ¢calismalara ihtiyac vardir.

Onceki raporlara gore, retinal hemoraji normal spontan vajinal do-
gumla dogan hastalarda sezaryenle doganlara gére daha yaygin-
di. 1-3 glnlik 5.000 bebekte yenidogan gérme taramasi yapilan
bir calismada, normal spontan vajinal dogumla dogan 79 vakada
retinal hemoraiji tespit edildi (16). Tang ve ark. tarafindan yapilan
calismada, retinal hemorajisi olan vakalarin %87'si normal spontan
vajinal dogumla dogmustur (11). TeowKhengLeong ve ark., retinal
hemoraji riskinin 2. evre dogumun uzadigi her dakika arttigini bil-
dirmistir (17). Hindistan'da yapilan bir calismada, 1795 yenidoganin
postnatal ilk t¢ guiniinde, 6n ve arka kadranlar dahil olmak tzere
ayrintill g6z muayenesi yapilmis ve en yaygin okuler anomali olarak
retinal hemoraji tespit edilmistir. Retinal hemoraji icin risk faktorleri-
ni incelediklerinde, bu durumun vajinal dogumila iliskilendirildigi bu-
lunmustur (OR: 9,91; p < 0,001). Benzer sekilde, calismamizda nor-
mal spontan vajinal dogumla dogan vakalarin %97,5'inde (n=421)
retinal hemoraji gdzlemlenmis ve regresyon analizinde vajinal do-
gum ile retinal hemoraji arasinda gticli bir iliski saptanmistir (18).

Bu calismanin, tek merkezlive retrospektif yapisi nedeniylekayip
verilerinin olmasi gibi bazi sinirlamalan vardir. Ayrica kirmizi ref-
le testi sonuclari ve beyaz retina lezyonlari verileri calismamizda
kaydedilmemistir. Calismamiz ge¢ preterm ve term bebeklerin
g0z bulgularina odaklanmis olup literatlrdeki bu boslugu doldur-
maktadir. Blylk orneklem blyUkligi calismamizin giigli yanidir.

Sonug olarak, kirmizi refle testi rutin yenidogan degerlendirme-
lerinin bir parcasidir. Ancak, yalnizca kirmizi refle testinin uygu-
lanmasinin, gorsel prognozu etkileyebilecek retinoblastom gibi
bazi anormalliklerin gézden kagmasina yol agabilecegi akilda
tutulmaldir. Gérme fonksiyonlarinin gelistigi ve gérmenin kaza-
nildigi yasamin ilk G¢ ayinda, anormal bulgularin erken taninmasi
ve zamaninda yonetimi hem goérsel prognoz hem de herhangi bir
sistemik hastaligin teshisi i¢in 6nemlidir. Sonug olarak, tim yeni-
doganlara dogumdan sonra miimkin olan en kisa siirede hem kir-
mizi refle testinin hem de g6z muayenesinin yapilmasini neriyoruz.
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Can the Systemic Inmune-Inflammation Index (Sll) Predict the Outcome of Threatened Mis-

carriage?

Sistemik immiin-inflamasyon indeksi (SIl) Diisiik Tehdidinin Sonucunu Ongorebilir mi?

Yildiz AKDAS REiS(1), Fahri Burgin FIRATLIGIL(2), Arife AKAY(3), Serap TOPKARA SUCU(2), Seval YILMAZ ERGANI(2) , Sadullah OZKAN(2), Salim ERKA-
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ABSTRACT

AIM: Inflammatory markers have gained attention in recent years
and the search continues for cost-effective, widely available, easily
applicable, and interpretable biomarkers that can more accurately
predict pregnancy outcomes. The study aims to determine a cut-
off value for systemic immune-inflammation index (Sll) (neutrophil x
platelet [lymphocyte) in the prediction of the outcome of threatened
miscarriage (TM).

MATERIAL AND METHOD: This retrospective case-control study
was designed at the Obstetrics-Gynecology and Perinatology Cli-
nics. Singleton pregnant women with TM who were followed up in
the outpatient clinics or hospitalized and whose pregnancy resul-
ted in our hospital were included in the study. Women whose preg-
nancies resulted in miscarriage were included in Group I. Women
whose pregnancies resulted in childbirth were in Group Il. Receiver
operating characteristic (ROC) curves were used to assess the per-
formance of inflammatory indices in predicting the outcome of TM.

RESULTS: A total of 730 pregnant women with the diagnosis of
TM were included in the present study. There were 239 patients in
Group |, and there were 491 patients in Group Il. SIl was statistical-
ly significantly higher in Group Il (856.6 vs. 938.4; p<0.001), and
the ROC curve produced a sensitivity of 31.8% and a specificity of
83.3%. The area under the curve (AUC) for the Sll was 0.594 (95%
Cl: 55.8 t0 63, p < 0.001).

CONCLUSION: Elevated SlI in maternal blood in TM cases indi-
cates an inflammatory process, but results in delivery. Clinicians
should be cautious about SlI values of =<692/L (specificity of 83.3%)
for miscarriage.

Keywords: Abortion; Pregnancy; Systemic immune-inflammation
index; Threatened miscarriage

OzZET

AMAGC: Son yillarda inflamatuar belirtecler ilgi gérmeye baslamis-
tir ve gebelik sonuclarini daha dogru bir sekilde tahmin edebilen
maliyet etkin, yaygin olarak bulunabilen, kolayca uygulanabilir ve
yorumlanabilir biyobelirtecler icin arayis devam etmektedir. Bu ¢a-
lismanin amaci, diistik tehdidi (DT) sonucunun tahmininde sistemik
immun-inflamasyon indeksi (Sll) (n6trofil x trombosit/lenfosit) igin
bir kesme degeri belirlemektir.

GEREC VE YONTEM: Bu retrospektif vaka-kontrol ¢aligmasi adin
Hastaliklari, Dogum ve Perinatoloji klinigimizde tasarlanmistir. Ca-
lismaya polikliniklerde takip edilen veya hastaneye yatirilan ve ge-
belikleri hastanemizde sonlanan DT'li tekil gebe kadinlar dahil edildi.
Gebelikleri distikle sonuglanan kadinlar Grup I'e dahil edildi. Gebe-
likleri dogumla sonuglanan kadinlar Grup Il'ye dahil edildi. Receiver
operating characteristic (ROC) egrileri, TM sonucunu tahmin etme-
de inflamatuar indekslerin performansini degerlendirmek icin kulla-
nildi.

BULGULAR: Bu calismaya DT tanisi almis toplam 730 gebe ka-
din dahil edildi. Grup I'de 239 hasta ve Grup ll'de 491 hasta vardi.
SlI, Grup ll'de istatistiksel olarak anlaml derecede daha yiiksekti
(856.6'ya kars1 938.4; p<0.001) ve ROC egrisi ile %31.8 duyarlilik ve
%83.3 0zgulluk saptandi. Sll icin egri altinda kalan alan (EAA) 0.594
idi (%95 Cl: 55.8 ila 63, p < 0.001).

SONUCGC: DT olgularinda maternal kandaki yuksek Sll, inflamatuar
bir stireci géstermekte ve dogumla sonuglanmaktadir. Klinisyenler,
disuk icin =692/L (6zgullik %83.3) Sl degerleri konusunda dikkatli
olmaldir.

Anahtar Kelimeler: Abort; Disik tehdidi; Gebelik; Sistemik im-
mun-inflamasyon indeksi
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INTRODUCTION

Threatened miscarriage (TM) is a term that is defined as vag-
inal bleeding or spotting without cervical changes before the
24* gestational week of pregnancy or with a fetus weighing less
than 5009 (1,2). TM is associated with adverse outcomes in the
following weeks of pregnancy and in about 50% of these cas-
es, a miscarriage occurs despite therapeutic precautions (3).

A history of miscarriage, stillbirth, or congenital anomalies in a pre-
vious pregnancy increases the risk of fetal loss among patients
presenting with first-trimester hemorrhage (4). In patients with an
established history of prior miscarriage, the probability of subse-
quent miscarriage is estimated to be 20% (5). With the occurrence
of three consecutive instances of miscarriage, the risk is observed
to increase to 50% (5). Furthermore, maternal systemic diseases,
including diabetes mellitus and thyroid dysfunction, infertility treat-
ments, maternal and paternal genetic defects, and advanced ma-
ternal and paternal age are identified as risk factors for spontaneous
miscarriage (5-9). Although some fetal and maternal factors are
thought to be responsible for its etiology, the exact pathophysio-
logical process has yet to be elucidated (10). It is, however, thought
to be a multifactorial process. One of the most crucial phases for
the successful development of the embryonic gestational sac is
the invasion of trophoblast cells into the maternal decidua in the
first trimester (10). A reduction or alteration in the capacity of the
vascular system to invade is one of the factors that contribute to
the development of preeclampsia and fetal growth restriction (11).

Although many biochemical markers such as serum levels of hu-
man chorionic gonadotropin, progesterone, estradiol, pregnan-
cy-associated plasma protein A, cancer antigen 125 (CA125),
human placental lactogen, alpha-fetoprotein, inhibin A, follistatin,
and activin A, have been studied to predict the outcome of TM,
these markers are considered unreliable (12). It is widely acknowl-
edged that processes associated with systemic inflammatory reg-
ulation exert a significant influence on the course of pregnancy.
It is imperative to acknowledge the significance of the suppres-
sion of the inflammatory response in facilitating the acceptance
of semi-allogeneic embryos. A pivotal aspect of the immune re-
sponse that undergoes significant alterations during pregnancy
is the systemic immune response. Inflammatory markers during
pregnancy have become a focus of interest in recent years.

The systemic immune inflammation index (Sll) is a novel index
based on peripheral lymphocyte (LYM), neutrophil (NEUT), and
platelet (PLT) counts, reflecting the balance between inflamma-
tion and the immune response. The SIl has been utilised in se-
lect studies to predict adverse pregnancy outcomes (13). The
objective of this study was to evaluate the clinical significance
of the Sll in predicting pregnancy outcomes in patients with TM.

MATERIAL AND METHOD

This retrospective study was designed at the Obstetrics-Gyne-
cology and Perinatology Clinics of Etlik Zubeyde Hanim Women's
Health Education and Training Hospital between January 2017 and
January 2020. The study was conducted in accordance with the
ethical principles set forth in the Declaration of Helsinki and re-
ceived approval from the local ethics committee (April 21, 2022;
no: 05/2022).

Singleton pregnancies over the age of 18 with a diagnosis of TM
between the gestational week of six to 12 weeks with fetal heart-
beat were included in the study. The study excluded women who
exhibited any of the following risk factors or conditions: maternal
co-morbid diseases, inflammatory conditions (presence of auto-
immune and/or chronic inflammatory disease; the presence of in-
fection (especially upper or lower respiratory tract infection, pelvic
inflammatory disease, urinary tract infection, and active or non-ac-
tive coronavirus or influenza infection etc.); all conditions that may
affect the immune system (such as corticosteroid, anti-oxidant or
anti-inflammatory drug use, smoking, liver and/or kidney disease,
presence of cancer); presence of cardiovascular disease (hyper-
tension, coronary artery disease, hyperlipidemia).

Singleton pregnant women with TM who were hospitalized and
whose pregnancy resulted in (miscarriage or the birth of a healthy

child) at our hospital were included in the study. Women whose
pregnancies resulted in miscarriage were included in Group I.
Women whose pregnancies resulted in childbirth were in Group II.
The data of both groups such as demographic information (age,
gravidity, and parity); first trimester complete blood count (CBC)
test; ultra-sonographic findings (embryonic or fetal viability; the
presence of sonographically detected subchorionic hemorrhage,
etc.); gestational week in which TM was diagnosed; pregnancy
outcomes and pregnancy complications were obtained from the
patients’ files or electronic hospital records.The flow chart illustrat-
ing the study’s methodology is presented in

Figure 1: Flow Chart

Cases with Threatened Miscarriages (TM)
Hospitalization between 6 and 12 weeks of gestation for TM
Singleton pregnancies

Maternal age over 18

Between January 2017 and January 2020

Exclusion criteria

~Maternal co-morbid discases,
-Inflammatory conditions (presence of autoimmune and/or chranic
inflammatory disease)
-The presence of infection (cspecially upper of lower respiratory tract
infection, pelvic inflammatory disease, urinary tract infection, and
active or non-active coronavirus or influenza infection, etc.)
-All conditions that may affect the immun system (such as

i id, antioxidant, or anti y drug use, smoking,
liver andior kidney disease, presence of cancer]
-Presence of cardiovaseular disease (hypertension, coronary anery
discase, hyperlipidemia)

Total TM cases
N=730

Group I ‘

Cases resulting in miscarriage Cases resulting in birth

Figure 1. Flow Chart of the Study

We examined first-trimester CBC tests (NEUT, PLT, and LYM) in
both groups on hospitalization and calculated Sl (NEUT x PLT /
LYM) (10° / L) (14). We compared the SlI value of both groups to
get the pregnancy results of women with TM. We used the AD-
VIA® 120 Hematology System (Siemens Healthcare Diagnostics
Inc., Deerfield, IL) to analyze hemoglobin (HGB), hematocrit (HTC),
NEUT, PLT, LYM, and monocyte (MONO) parameters. As the pri-
mary outcome, the Sl value and other inflammatory markers ob-
tained from the hemogram were compared in both groups, and as
the secondary outcome, other parameters such as demograph-
ic and obstetric characteristics of the groups were compared.

Statistical analysis

All statistical analyses were conducted using the RStudio integrated
development environment for statistical computing to examine the
data (15). The variables were examined to determine whether they
exhibited a normal distribution. This was carried out using both his-
tograms and probability plots, as well as the Kolmogorov-Smirnov
and Shapiro-Wilk tests. In cases where the numerical data exhibit-
ed a non-normal distribution, descriptive analyses were conducted
using medians and quartiles (Q1-Q3). The objective was to facil-
itate the comparison of the parameters of the non-normal distri-
butions across the groups, which was achieved through the use
of the Mann-Whitney U test. In the case of categorical variables,
the results were presented in descriptive form using frequencies
and percentages. Relationships among categorical variables were
analyzed using either the chi-square test or Fisher's exact test,
as appropriate. The capacity of the various parameters to predict
miscarriage was assessed through the utilization of receiver op-
erating characteristic (ROC) curve analysis. In instances where a
significant cut-off value was identified, the sensitivity, specificity,
and area under the curve (AUC) value were presented, in addition
to the positive likelihood ratio and the negative likelihood ratio. The
ROC curves and areas under the curve of these parameters were
compared with one another. To infer statistical significance, an
overall 5% Type | error level was employed. A p-value of less than
0.05 was considered to indicate a statistically significant result.
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RESULTS

A total of 730 pregnant women who presented with vaginal bleed-
ing or spotting without cervical dilatation and were hospitalized with

Croup [ Croup IT Total pvalue
i (8=239) (n=491) (@=T30)
Aze (years) 26 (22-33) 28 (2433 28(23.75-32) 0.001
! | TM diagmosispresk 10 (6-13) 9(6-17) 9(6-12) 0111
Hematoma sizs (length) (mm) 27 (19.5.415) J0(20-44) I0(20-44) 04
Hematomasize (wideh)(mm) 1411209 14(3-22) 14(10-21) 0.851
Cravidity () 1) 2023 213 0001
Parity (n) 000y 103 01y <0001
WEC (x10°L) 2613 234 <0001
(7.275.10.2075) (7.985.10.875)
HC (z/dL) 5 124 0.982
(117131
HTC (%) 373 0.441
(352383
PLT (x10°L) 176 0.032
(236-314)
MONO(x10°/L) 0.4 0.42 0028
(0.32-0.43) (034057
NEUT (x10°L) 6.05 6.65 0001
(476731 (743-809)
LA (x1071) ! 139 725
(139-228) (145-278) (15175:228)
MLE 31184 341 33006 0001
(2364 1461) (27476-4.4307) (265074 3368)
LR 138 6454 146 4481 1439231 0087
(113-176.506) (120.362-177.3973) (118.7724-176.3080)
MLR 02085 0.2243 2 0.1
(0.1732-0.2582) (0.18-0.2801) .17
i £56.6 9384 9115 001
625.607T-1125.6790)  (T41.8692.1230.0338)  (T16.0548-1706.0087)

Abbreviations; n — number; WBC — white blood cells; HG — hemo-
globin; HTC — hematocrit; PLT — platelet; MONO — monocyte; NEUT
- neutrophil; LYM — lymphocyte; NLR — neutrophil / lymphocyte ra-
tio; PLR - platelet / lymphocyte ratio; MLR — monocyte / lymphocyte
ratio; Sl — systemic immune-inflammation index; TM - threatened
miscarriage;

p-value < 0.05

Non-parametric data was expressed with median and quartiles (Q1
-Q3)

There were no significant differences in the size of the subchorion-
ic hematoma, gestational week in which TM was diagnosed, HGB
— HTC values, LYM value, and PLT - LYM ratio (PLR) between the
groups. Age, gravidity, parity, white blood count (WBC) value, PLT
value, MONO value, NEUT value, NEUT -LYMratio (NLR),and MONO
— LYM ratio (MLR) values were statistically significant (p< 0.05).

In group I, the following pregnancy outcomes were found: Preterm
birth in 19.6% of pregnancies, fetal growth restriction (FGR) in
10% of pregnancies, gestational hypertension in 9.2% of preg-
nancies, gestational diabetes in 4.7% of pregnancies, prema-
ture rupture of membranes (pPROM) in 4.5% of pregnancies, oli-
gohydramnios in 3.7% of pregnancies, polyhydramnios in 2.6%
of pregnancies, and placenta previa in 2.2% of pregnancies.

In ROC analysis, significant cut-off values for parameters
were found with statistical significance between groups.
In the ROC analysis of Sll, WBC, PLT, MONO, NEUT, NLR,
and MLR ratios were statistically significant (p: < 0.05).

Table 2. ROC curve analysis for assessing the performance of inflammatory markers

in predictingpregnancy outcome

AUC CT95% Pvale Cut-off Semsitivity Specific +LE LR

) o e () Iy
s 0.554 0.538-0.630 <0.001 =0 318 233 150 0.82
WBC 0.589 0.552-0.626 =<0.001 <042 65.5 45.1 119 0.70
FLT 0.549 0.512-0.583 0.034 =263 369 587 138 073
MONO 0532 0.514-0.589 0.022 =04 316 374 124 083
NEUT 0.601 0.565-0.637 <0001 =71 439 708 151 0.79
NLE 0.587 0.551-0.623 <0.001 =253 308 354 1 081
MLR 0.560 0.522-0.597 0.008 =021 356 559 126 0.79

Abbreviations; AUC - area under the curve; Cl - confidence interval; LR -
likelihood ratio; WBC — white blood cells; PLT - platelet; MONO — monocyte;
NEUT - neutrophil; NLR - neutrophil / lymphocyte ratio; MLR — monocyte /
lymphocyte ratio; Sll - systemic immune-inflammation index; p value < 0.05

presents the cut-off values, AUC values for sensitivity and
specificity, positive likelihood ratio, and negative likelihood ra-
tio ratios. In the ROC comparative analysis applied to com-
pare AUC values between the analyzed parameters, NEUTs
were found to be more effective than monocytes in predict-
ing miscarriage (p: 0.034). There was no statistically sig-
nificant relationship when comparing the other parameters

Table 3. Correlation of AUC values between parameters analyzed by ROC

Table 3 s WEBC PLT MONO NEUT NLR MLE

SI 0.855 0.075 0.181 0.623 0.631 0.164

[ WBC [E:5H] 0161 0072 0I8T (R 0318

PFLT [ 0161 0911 007 017 07w

[ MORO 018 007 0511 0033 0259 0719

REUT 0673 [iBE5] [VXe 0054 043 (B

RLE 0.651 0910 0373 U285 0433 0303
MLE 0.1ed 0318 [NEL] 0710 01T 0.205

Abbreviations; AUC - area under the curve; WBC - white blood cells; PLT -
platelet; MONO - monocyte; NEUT - neutrophil; NLR — neutrophil / lympho-
cyte ratio; MLR — monocyte / lymphocyte ratio; Sl - systemic immune-in-
flammation index

A cut-off value of =692 in the ROC analysis — performed to inves-
tigate the effect of the Sll value in predicting pregnancy outcomes
— produced a sensitivity of 31.8% and a specificity of 83.3%.
The AUC for the Sll was 0.594 (95% CI: 55.8 to 63, p < 0.001)

s
i MR
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100 Speciliciy 0 a 2 ] 0w
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AUC = (560
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40 € ] 0
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Figure 2. ROC analysis was performed to investigate the effect of Sl
(Fig.2a), NLR (Fig.2b), and MLR (Fig.2c) value in predicting the outcome of
TM; SII - systemic immune-inflammation index; NLR — neutrophils-lym-
phocytes ratio; MLR — monocytes-lymphocytes ratio

The AUC for NLR was found to be 0.587 (p<0.001) in miscarriage
(Figure 2). The sensitivity and specificity of the NLR were deter-
mined to be 30.9% and 85.4%, respectively, at a threshold NLR
score of =2.53 for miscarriage. The AUC for MLR was found to
be 0.560 (p = 0.008) in miscarriage (Fig. 2c). The sensitivity and
specificity of the MLR were determined to be 55.6% and 55.9%,

respectively, at a threshold MLR score of =0.21 for miscarriage.
The AUC for in TM.

WBC was 0.589 (p < 0.001)
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Figure 3. ROC analysis was performed to investigate the effect of WBC
(Fig.3a), PLT (Fig.3b), MONO (Fig.3c), and NEUT (Fig.3d) value in predict-
ing the outcome of TM; WBC - white blood cells; PLT— platelet; MONO —
monocyte; NEUT - neutrophil

The sensitivity and specificity of the WBC were determined to be
65.5% and 49.1%, respectively, at a threshold WBC value of =<9.42.
Values >9.42 were significantly related to having a childbirth. The
AUC for PLTs was found to be 0.549 (p = 0.034) in miscarriage
(Figure 3). The sensitivity and specificity of the PLTs were deter-
mined to be 56.9% and 58.7%, respectively, at a threshold PLT
value of =263 for miscarriage. The AUC for MONOs was found
to be 0.552 (p = 0.022) (Figure 3). The sensitivity and specificity
of the MONOs were found to be 52.6% and 57.4%, respectively,
at a threshold MONO value of =0.4 in miscarriage. The AUC for
NEUTs was found to be 0.601 (p<0.001) (Figure 3). The sensitivity
and specificity of the NEUTs were found to be 43.9% and 70.9%,
respectively, at a threshold NEUT value of =5.71 in miscarriage.

DISCUSSION

In the present study, we investigated the alteration of Sll and ot-
her inflammatory markers in TM and their prognostic value in pre-
dicting pregnancy outcomes. According to our results, women
whose pregnancy ended as a miscarriage had significantly lower
SlI levels in blood samples than women whose pregnancy en-
ded as a healthy childbirth. In addition, logistic regression analy-
sis clearly showed that decreased Sl level is an independent risk
factor for the development of spontaneous miscarriage at TM.

First-trimester hemorrhage is the most common complication in
obstetrics and gynecology (16). This complication in early pregnan-
cy is associated with various adverse pregnancy outcomes, such as
incomplete/complete miscarriage, preterm delivery, premature pre-
term rupture of membranes (pPROM), placental abnormalities, FGR,
etc(17).Recent studies have shownthat approximately 13.7%t0 50%
of these first-trimester hemorrhages result in miscarriage (10,18).
In our study, 32.7% of the TM population resulted in miscarriage.

Several factors, such as previous miscarriage, systemic diseases
of the mother, such as diabetes mellitus and thyroid dysfunction,
infertility treatments, maternal and paternal genetic defects, and
older age of both mother and father, are risk factors for sponta-
neous miscarriage (5-9). However, regardless of these etiologic
factors, first-trimester hemorrhage is an early indicator of placen-
tal dysfunction and progression to miscarriage in some cases of
TM (10). Previous studies have shown that oxidative stress and

systemic inflammation play a critical role in placental dysfunction
and thus miscarriage (19). In recent years, there have been many
studies on inflammatory markers to predict pregnancy outcomes
(3,10,13,17,19). Although these studies endeavor to make predic-
tions based on alterations in inflammatory markers throughout the
course of pregnancy, it is important to consider that certain inflam-
matory markers, such as WBCs, tend to increase during this peri-
od (20). Additionally, a reduction in the ratio of granulocytes and T
helper (Th)-1LYMs, as well as a reduction in the ratio of Th-2 LYMs
and MONOs, has been observed under typical conditions of hormal
pregnancy (20). In addition, increasing the number and activity of
macrophages and monocytes plays an important role in placental
development. Macrophages and monocytes promote extravillous
trophoblast invasion, spiral artery remodeling, and parturition (20).
Thus, these decreases and increases in inflammatory markers may
result in different predictive thresholds for outcomes in pregnancy.

Inflammatory markers have gained attentionin recent years, and the
search continues for cost-effective, widely available, easily appli-
cable, and interpretable biomarkers that can more accurately pre-
dict pregnancy outcomes. It is widely acknowledged that the most
substantial alterations that occur during pregnancy are those that
affect the immune system. Therefore, suppression of inflammatory
processes is crucial for the acceptance of semi-allogeneic embry-
os. The findings of the present study indicated that Sl levels in the
blood samples of women whose pregnhancies ended in miscarriage
were significantly lower than those of women whose pregnancies
ended in healthy births. Furthermore, the investigation demon-
strated that decreased Sll levels are indicative of spontaneous mis-
carriage in TM, thus establishing this as an independent risk factor.

In a study by Ata et al, the PLR score was found to be associated
with first-trimester miscarriage, whereas the NLR score was not
(21). In our study, the PLR score was not statistically significant
between groups, but a low NLR score was significantly associated
with miscarriage in the first trimester. A study by Sert et al found a
significant association between a high Sl score and miscarriage;
high NLR and PLR scores were also associated with miscarriage
(22). Another study by Soysal et al, whose results were consistent
with those of the previous miscarriage prediction study, concluded
that Sll, NLR, MLR, and PLR scores were significantly elevated in
patients with TM and that these higher scores could be a marker for
predicting miscarriage in an ongoing pregnancy (23). In contrast
to these two studies, a low SlI score was associated with miscar-
riage, and pregnancies with a high Sl score also ended in delivery
in our study. As already mentioned and as far as we know, at the
beginning of all pregnancies a certain inflammatory process was
necessary. If this process was insufficient, the pregnancy ended in
miscarriage or was terminated before implantation or development
of the placenta. Similarly, our results showed that high first-tri-
mester SlI, MLR, and NLR scores in maternal blood led to delivery.

Our study has some limitations, mainly due to its retrospec-
tive nature. Because we lacked some information in the anal-
ysis of the data (such as maternal height, body mass index,
etc.) that could influence the results, the lack of a power cal-
culation represents the inherent limitations of the present
study. The major strength of this study is that it was conduct-
ed in a large tertiary referral hospital that uses the same algo-
rithms for diagnosis, management, and follow-up. It is also one
of the studies with the highest number of patients on this topic.

CONCLUSION

Elevated Sl in maternal blood indicates an inflammatory pro-
cess but results in delivery. Gynecologists should be cautious
about SII values of =692/L (sensitivity of 31.8% and specifici-
ty of 83.3%) for miscarriage. In contrast to other studies, our re-
sults showed that the inflammatory process may change from
pregnancy to pregnancy. The CBC should be tested in the first
and third trimesters routinely (21-23). So, physicians can easi-
ly achieve Sll with these tests and be more cautious about the
risk of miscarriage. So, pregnant women at risk for miscarriage
may be informed well and monitored closely. However, further
randomized controlled trials are needed to confirm our findings.
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Evaluation of Skeletal Health in Cystinosis Patients: Gukurova University Experience

Deniz KOR(1), Sonay DURAN YILMAZ(1), Fatma Derya BULUT(1), Burcu K()$ECI(2), Esra KARA(3), irem KAPLAN(1), Ezgi BURGAC(2), Nazmiye TUZEL

GUNDUZ(1), Neslihan ONENLI MUNGAN(1)

OZET:

AMAG: Nefropatik sistinozis, CTNS genindeki biallelik patojenik
varyantlar nedeniyle sistin tasinmasindaki bozukluktan kaynakla-
nan otozomal resesif kalitimli bir lizozomal depo hastaligidir. Geg
komplikasyonlar bobrek yetmezligi, nérobilissel islev bozuklugu ve
iskelet sistemi tutulumudur. Tedavi, Fankoni sendromunun yasam
boyu semptomatik yonetimini, sistemik/lokal sisteamin ve bobrek
yetmezIigi durumunda renal replasman tedavilerini icerir. Bu calig-
mada infantil nefropatik sistinozis tanili hastalarda Sistinozise bagl
metabolik kemik hastaliginin degerlendirilmesi amaglanmistir.

GEREC VE YONTEM: Kirk bir infantil nefropatik sistinozis hastasinin
antropometrik olgctimleri ve 6yku, laboratuvar bulgulari, gorintule-
me yontemleri ile kemik saghgi degerlendirildi.

BULGULAR: Hastalarin ilk basvuruda 26'sinin (%63,4), son basvu-
ruda 30'unun (%73,2) boyu kisa idi. U¢ erigkin hasta vardi ve hicbiri
hedef boyuna ulasamamisti. On bir hastada kemik agrilari vardi. Do-
kuz hastada genu varum/valgum ve pektus karinatum deformiteleri
saptandi. Bir hastada patolojik kemik kiridi vardi. Takipteki hastala-
rin hicbirinde skolyoz goriilmedi. Son basvuruda 7 (%17,1) hastanin
25 (OH) D vitamin dederleri yetersiz, 9 (%22) hastanin ise eksiklik
diizeyinde olcuildi. Kemik mineral yogunlugu 6lcimii (DEXA) de-
gerlendiriimesi sonucunda hastalarin %15'inin (3/20) osteopenisi
ve %10'unun (2/20) osteoporozu oldugu bulundu. DEXA yapilan bir
hasta eriskin yastaydi ve osteopenisi mevcuttu. Cocukluk yas gru-
bundaki 19 hastadan ikisinde osteopeni, ikisinde osteoporoz sap-
tandi.

SONUG: Sistinoziste erken tani ve tedavi ile yasam siresi artmig
buna bagli olarak gelisen komplikasyonlar daha fazla 6nem kazan-
mistir. Bu komplikasyonlardan biri de yasam kalitesinin azalmasina
neden olan sistinozise bagh metabolik kemik hastaligidir. Sistinozis
hastalarinda kemik hastaligi icin cok sayida risk faktorii olmasina
ragmen bu hastalarda iskelet bozukluklarinin sikligi ve siddeti ye-
terince tanimlanmamistir. Calismamiz genis bir sistinozis serisinde
iskelet bulgularini gostermistir.

Anahtar kelimeler: Sistinozis, sistinozis metabolik kemik hastaligi,
25 (OH) D vitamini

ABSTRACT

AIM: Nephropathic cystinosis is an autosomal recessively inherited
lysosomal storage disease caused by impaired cystine transport
due to biallelic pathogenic variants in the CTNS gene. Late compli-
cations include renal failure, neurocognitive dysfunction, and skele-
tal involvement. Treatment includes lifelong symptomatic manage-
ment of Fanconi syndrome, systemic/local cysteamine therapy, and
renal replacement therapy in case of renal failure. The aim of this
study was to evaluate cystinosis-related metabolic bone disease in
patients with infantile nephropathic cystinosis.

MATERIAL AND METHOD: Forty-one patients with infantile neph-
ropathic cystinosis were evaluated for anthropometric measure-
ments, and bone health by medical history, laboratory findings, and
imaging modalities.

RESULTS: Twenty-six (63.4%) and 30 (73.2%) of the patients had
short stature at the first and last visits, respectively. Three patients
were adults, and none of them reached the target height. Eleven
patients reported bone pain. Nine patients had genu varum/valgum
and pectus carinatum deformities. One patient had pathological
bone fracture. No scoliosis was observed in any of the patients du-
ring follow-up. At the last visit, 7 (17.1%) patients had inadequate and
9 (22%) had deficient 25(OH)D vitamin levels. Bone mineral density
measurement (DXA) revealed that 15% (3/20) of the patients had
osteopenia, and 10% (2/20) had osteoporosis. One adult patient
who underwent DXA had osteopenia. Two of the 19 patients in the
childhood age group had osteopenia, and two had osteoporosis.

CONCLUSION: Life expectancy has increased with early diagnosis
and treatment in cystinosis, and complications have become more
prominent. One of these complications is cystinosis-associated
metabolic bone disease, which leads to a decreased quality of life.
Although there are many risk factors for bone disease in cystinosis
patients, the frequency and severity of skeletal disorders in these
patients have not been adequately characterized. Our study de-
monstrated skeletal findings in a large cohort of cystinosis patients.

Keywords: Cystinosis, cystinosis metabolic bone disease, 25 (OH)
vitamin D
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GiRiS

Sistinozis, CTNS genindeki biallelik patojenik varyantlarin neden
oldugu, lizozomlardan sistin tasinmasinin bozulmasina bagl olarak
ortaya ¢ikan, otozomal resesif gegisli bir lizozomal depo hastaligi-
dir. Prevalansi yaklasik 1:100,000-200,000dir (1). Infantil, juvenil
ve okdler olmak Uzere hastaligin G¢ tipi vardir. Infantil nefropatik
sistinozis (INS) hastaligin en yaygin ve siddetli formudur ve sisti-
nozis hastalarinin %95'ini olusturmaktadir. Hastalar yagamlarinin ilk
yili icinde buyiime geriligi, cok su icme/cok idrara ¢ikma, elektrolit
denge bozukluklari ve rikets ile karakterize renal Fankoni sendromu
tablosunda basvururlar. Sistinozisde renal tubul hasari nedeni ile
meydana gelen fosfatri, idrar D vitamini baglayici protein kayipla-
ri ile proksimal renal tlbdllerdeki alfa-1 hidroksilaz enzim aktivitesi
dusukligi nedeniyle renal D vitamini dontisimi azalmakta ve bu
durum cocuklarda D vitamini direncli hipofosfatemik riketse neden
olmaktadir (1). Sisteamin tedavisi, renal Fankoni sendromu disinda
sistinozisin bircok klinik bulgusunu geciktirebilir veya 6nleyebilir.
Infantil nefropatik sistinozis tanili hastalarin biyulk bir kisminda,
erken ¢ocukluk déneminde renal Fankoni sendromuna ve yagsamin
ilerleyen dénemlerinde ilerleyici kronik bobrek hastaligina (KBH)
bagl sistinozis iliskili metabolik kemik hastaligi (SMKH) gordlur.
SMKH renal Fankoni sendromu, beslenme problemleri, mineral ek-
sikligi, hormonlar, KBH'ya bagli mineral ve kemik hastaliklari, tedavi
iliskili ve transplantasyona bagl gelisebilir (2). Sistinozis iligkili me-
tabolik kemik hastaliginin belirtileri rasitizm, bliyiime geriligi, kemik
agrilari, spontan kiriklar, genu valgum ve genu varum gibi kemik
deformiteleri, osteomalazi ve/veya osteoporozu iceren renal oste-
odistrofi olabilir (2). Bu calismada, INS tanili farkl yas gruplarindaki
hastalarda SMKH'nin klinik, laboratuvar ve radyolojik bulgularinin
degerlendiriimesi hedeflenmistir.

GEREC ve YONTEM

Cukurova Universitesi Tip Fakultesi Cocuk Metabolizma ve Bes-
lenme Bilim Dalinda Sistinozis tanisiyla izlenen 41 hastanin tibbi
kayitlan geriye doniik olarak incelendi. Hastalar/ebeveynlerden ay-
dinlatilmis onam formu alindi. Glincel yaslari, tani yaslari, sosyode-
mografik 6zellikleri, bliylime parametreleri, laboratuvar, radyoloji ve
molekuler analiz bulgulan kaydedildi. Cocuklarin boy ve kilo stan-
dart sapma skorlarl (SDS) Turk ¢ocuklari i¢in hazirlanan standart
bliylime tablolarina gére hesaplandi ve +2SDS ve -2SDS arasindaki
degerler normal olarak kabul edildi (3). Avrupa Pediatrik Endokrino-
loji Dernegi (ESPE) tarafindan 2016 yilinda yayinlanan uzlasi rapo-
runa gore, 25 (OH) D3 diizeyi > 20 ng/ml normal, 12-20 ng/ml ye-
tersiz ve <12 ng/ml eksiklik olarak tanimlandi (4). Hastalarin kemik
mineral yogunlugu (bone mineral density, BMD) dual enerji x-1sini
absorpsiyometre (DEXA) yontemi ile Hologic Explorer SN 90704
cihazi kullanilarak 6l¢iildii. On sekiz yasin altindaki hastalar verteb-
ra BMD Z-skoru, 18 yasin Ustundeki hastalar vertebra BMD T-sko-
ru ile degerlendirildi. Cocuklarda BMD Z-skoru ‘pediatric Z-Score
calculator’ uygulamasi kullanilarak boya goére yeniden hesaplandi.
Cocuklarda BMD Z-skoru -1 ile -2 arasinda olanlar osteopeni, -2
altinda olanlar osteoporoz, eriskinlerde ise BMD T-skoru (-1)-(-2,5)
arasinda olanlar osteopeni, T-skoru=-2,5 olanlar osteoporoz olarak
degerlendirildi (5,6).

Etik kurul onayi

Calisma icin Cukurova Universitesi Tip Fakiltesi Klinik Aragtirmalar
Etik Kurulu'ndan 10 Eylul 2021 tarih ve 114 no'lu toplanti numarasi
ile onay alindi.

istatistik

Calisma verileri IBM SPSS Statistics for Windows, Version 23.0
(IBM Corp., Armonk, NY, USA) programi kullanilarak yapildi. Stirekli
degiskenler ortalama + standart sapma (SS) veya medyan (mini-
mum-maksimum) seklinde; kategorik degiskenler ise sayi ve ylizde
(%) olarak sunuldu.

Normal dagilim gosteren surekli verilerde iki grup karsilastirmasi
icin bagiml 6rneklemler t-testi, normal dagilim géstermeyen veriler
icin ise Wilcoxon isaretli siralar testi kullanildi. Kategorik degisken-
lerin karsilastirlmasinda Ki-kare testi veya uygun kosullarda Fis-
her'in kesin testi kullanild.

Sirekli degiskenler arasindaki iliski Pearson veya Spearman kore-
lasyon analizi ile degerlendirildi. p<0,05 degeri istatistiksel olarak
anlamli kabul edildi.

BULGULAR

Hastalarin ortanca basvuru yasi 6 (2-60) ay, tani yasi 13 (7-91) ay
ve basvuru ile tani arasinda gecen sure 5 (1-82) ay idi. Tani anin-
dan sonra takip stresi 89,6+63,1 (2-243) ay idi. Hastalarin glincel
ya§lar|d114,5:68,8 (14-252) ay olup %53,7'si (22/41) kadin cinsi-
yetteydi.

Akraba evliligi %95,1, aile 6yklsu %41,5 oraninda saptandi. Son
basvuruda Ug¢ (%7,3) hasta eriskin yas grubundaydi. Hastalarin ilk
basvuruda 26'sinin (%63,4), son basvuruda ise 30'unun (%73,2)
boyu kisa idi. Hastalarin boy ve agirlik SDS'leri karsilastirldiginda
agirlik agisindan ilk ve son basvuru arasinda anlamli bir farklilik sap-
tanmazken (p=0,318), tedaviye ragmen boy SDS'sinde anlamli bir
disus oldugu gézlendi (p=0,029)

Tablo 1. On sekiz yas altndaki hastalarm basvuru ve son kontroldeki biyime dlciitlerinin
karsilastinlmas:

Parametrel Tl bagvuru Son bagvuro P
Boy-5DS (n=41; %100) | (n=35; %85.4)
Ortal =53DS (-2,98)=22 (-3.522
Ortanca -31 -32 0.029
Minimum-Malsimum (-7.8)-(0,28) (-10)-(0,18)
Azl SDS (n=41; %100) | (n=35; %85.4)
Ortal =53DS (3,018 (-3.216 0318
Ortanca -29 -33 ’
Minimum-Malsimum (-8.3)-(0.4) (-8)-(0.17)

SDS: Standart deviyasyon skoru

Tani yasi ile tani anindaki boy SDS ve agirlik SDS'leri arasinda ters
yonlu zayif korelasyon saptandi (r=-0,461, p=0,03; r=-0,363,
p=0,021). Ancak son kontrol verilerinde iliski saptanmadi. Iki has-
ta bliylime hormon tedavisi aldi; ancak yeterli yanit goriilemedigi
icin tedavileri kesildi. Hastalar pubertal durumlarina gore degerlen-
dirildiginde, kadin hastalarda puberte 10-14 yas, erkek hastalarda
pubertal dénem 12-15 yas arasinda alindiginda, hastalarin 7'si pu-
bertal, 8'i postpubertal ve 26'sI prepubertaldi. Pubertal ve postpu-
bertal hastalarda genel olarak gecikmis puberte vardi. Toplam 4
hastada puberta tarda saptandi. 41 hastanin 20'sinde hipotiroidi
vardi ve hicbir hastada diyabetes mellitus yoktu.

On bir hastada kemik agrisi 6ykuisii vardi. Dokuz hastada genu var-
um/valgum deformiteleri ve pektus karinatum deformiteleri oldugu
goruldu. Bu hastalarin hicbiri bu deformiteler nedeniyle operasyon
gecirmedi. Bir hastada femurda patolojik kemik kirigi vardi. Takipte-
ki hastalarin hi¢birinde skolyoz gértlmedi.

Tum hastalarda, ilk ve son basvurudaki laboratuvar bulgulan karsi-
lastirldiginda serum kalsiyum, fosfor, magnezyum ve parathormon
(PTH) duizeyleri arasinda farklilik olmadigi gordlddi.

Tablo 2. Hastalarm ilk ve son basvurudaki laboratuvar parametreleri

Laboratuvar parametresi Ttk Sen P
bagvuru bagvuru

Kalsiyum (mg/dL)
Ortalama~SD8 0.420.7 0,407 0.760
Ortanca 97 94 v
Minimum-Maksimum 7.6-112 8.1-10.8

Fosfor (mg/dL)
Ortal =5DS 34£13 38511
Ortanca 32 3.8 0.062
Minimum-Malsimum 1,6.6.7 1,064

Magnezyum (mg/dL)
Ortalama=SDS 2,204 2,204 0743
Ortanca 23 22 -
Minimum-Maksimum 1,333 1433

Alkalen fosfataz (U/L)
Ortalama=SDS 47532207 6 288.4£1359
Ortanca 394 269 <B05
Minimum-Maksimum 120-1136 33-731

Parathormon (pg/ml)
Ortal =5DS 167 5+257.5 128 4+240.8 02356
Ortanca 64.83 708 :
Minimum-Maksimum 2.8-1298 821383

25(0OH)D vitamini (ng/m1.)
Ortal DS 3832248 22.8=13.2
Ortanca 332 21 <0.05
Minimum-Maksimum 4-110 3,8-60.7

SDS: Standart devivasyon skoru
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25 (OH) D vitamini diizeyleri degerlendirildiginde, ilk basvuruda 6
(%14,6) hastada yetersizlik, 4 (%9,8) hastada eksiklik, son basvu-
ruda ise 7 (%17,1) hastada yetersizlik, 9 (%22) hastada ise eksiklik
oldugu goriildu. Ik basvuruda hastalarin %65,9'unda (27/41) rad-
yolojik olarak rikets bulgular varken, son basvuruda 21 hastanin
8'inde (%38,1) rikets bulgulari oldugu goruldu.

Tum hastalarin yaklasik %75,6'sinin, DEXA cekilenlerin %75'inin ve
DEXA cekilenlerde osteoporoz-osteopeni saptananlarin %80'inin
adirlik SDS'si -2'nin altindaydi.

Hastalarin 6'sinda (6/41) KBY nedeniyle bdbrek nakli yapilmisti.

Table 3. Hastalarmn tam yasu, giincel yasi, son basvurudaki boylar, 25(0H)D vitamini diizeyleri,
hipotiroidi durumlar, DEXA sonuclar, GFR evrelemeleri, diyaliz ve nakil durumlarn

Cinsiyet | $ikayet | Tam | Gincel | Gincel | Final | Son Hipotiroidi | Cocuk Erigkin GFR. Tedavi
baglama | vagt | yag boy boy | 25(0OH)D BMD BMD evrelemesi
vap(ay) | (ay) |(ay) |SDS |(em) |vitamin z Tkora
(ng/mL) skoru

Kadn |9 60 252 152 19.20 -2,10 1

Erkek 24 30 176 -23 43.00 + -1.43 2

Kadn |6 7 17 -13 19.00 -1.83 5 Diyaliz
(lay)

Erkek |3 12 21 -5 2330 -2.16 5 Diyaliz
Gay) |

Erkek 6 10 134 -3.7 13,50 + -3.1 3

Erkek [0 18 69 -5.46 31.80 + -0.23 2

Kadin 6 12 132 -1 27.60 -0,32 1

Kadin [ 12 16 114 -2.6 11.30 + -0.75 3

Kadin 6 18 198 -33 19.00 + -0.76 1 Nalkil
4 oyl
Gnce

Kadin 40 49 173 -1l 790 + -0.8 4

Erkek |6 63 171 -36 3,80 + 0,03 1 Nakil
(3 yd
Gnee)

Kadin | 36 37 206 -2.9 440 + 0.1 1 Nakil
(3 yd
Bnce)

Kadn | 6 18 170 |25 2020 0.19 2

Erkek 6 10 113 -2 19.30 + 037 3

EKadin 6 60 149 -7.23 22.00 0,99 3

Kadin 38 67 99 -19 16,50 + 1,83 1

EKadin 9 10 158 -10 28.00 + 244 3

Kadin 7 43 145 =33 3890 2,64 5 Diyaliz
(28 av)

Kadin | 15 9 92 4,93 22,70 2,65 2

Erkek 13 17 120 -6.91 32,00 3,16 3

BMD: Kemik mineral dansitesi, KBH: Kronik babrek hastahi, KBY: Kronik bobrek: yetmezligi, DEXA: Kemik

Dansitometri

Tani yasi, giincel yas, GFR evreleri ve kemik mineral dansitometri
skorlari arasinda iliski saptanmadi (p>0,05).

TARTISMA

Sistinozis hastaligi, basta bobrekler olmak Uzere tim dokularda
sistin birikimiyle seyreden sistemik bir hastaliktir. Tedavi edilmeyen
hastalarda erken donemde son dénem bobrek yetmezligi ve buna
bagh 6luimler goériilmektedir (7). Erken tani ve tedaviye ulasilabi-
lirligin artmasiyla sag kalim suresi artmis ve hastaligin komplikas-
yonlari daha iyi tanimlanabilir hale gelmistir. Iskelet sistemi tutulu-
mu, sistinozisin en 6nemli komplikasyonlarindan biridir (8). Infantil
nefropatik sistinozis hastalarinda goériilen kompleks kemik fenoti-
pini tanimlamak amaciyla SMKH terimi kullaniimaktadir. SMKH, kli-
nik olarak kisa boy, osteomalazi, kemik deformiteleri, kemik agrisi,
osteoporoz, rikets, kirik, skolyoz, kortikal hasar ve dusuk kemik mi-
neral yogunlugu gibi iskelet sistemi bulgulariyla karakterizedir (2).
Tedaviyle birlikte artan yasam suresi, kemik tutulum bulgularini ve
SMKH'y1 daha goriinlr hale getirmektedir. SMKH'nin fizyopatoloji-
sinden; anormal mineral reglilasyonu, intrinsik kemik defektleri, kas
kaybi ve sisteamin toksisitesinin sorumlu oldugu dustintilmektedir.
Bu nedenle INS tanisi almis her hasta yasam kalitesini etkileyebi-
lecek SMKH acisindan duzenli olarak degerlendirilmelidir (8). Bu
hastalarda kemik sagligi hipofosfatemik rasitizmli cocuklardakine
benzer sekilde, serum fosfat, bikarbonat, potasyum, alkalen fosfa-
taz (ALP), PTH, kalsiyum, 25 (OH) D vitamini ve fosfat 6lgimui ile ta-
kip edilmelidir. Ancak “normal” kabul edilen kan fosfat, kalsiyum ve
ALP diizeylerine ragmen kemik hastaligi gelisebilir. Clinki bu para-
metrelerin genis bir normal referans araligi ve gunliik dalgalanmalar
gosterebilirler. Ayrica, uzun dénemde kemik metabolizmasi tGizerin-
de anlaml bir kiimdilatif etkileri olabilir. Bu nedenle, idrarla kalsiyum
ve fosfat atiliminin da izlenmesi 6nem tagimaktadir (2).

Sistinozis hastalarinda dogumda boy ve kilo genellikle normaldir.
Yasamin ilk yilinda lineer bliyiime azalmaya baslar. Ozgln tedavi
almayan hastalarda, bliylime hizi normalin %50'si ile %75'i arasinda
kalmaktadir (9). Buyume geriligi, sistinozis hastalarinda ¢ok faktor-
1t bir etiyolojiye sahiptir. Hastaligin erken evrelerinde ciddi biiylime
geriliginin baslica nedeni; elektrolit dengesizligi, rikets, metabolik

asidoz ve dehidratasyona yol agan Fankoni sendromudur. llerle-
yen yaslarda ise bu duruma yetersiz beslenme, hipotiroidi, kemik
hastaligi ve hipogonadizm gibi ek faktorler katki saglamaktadir
(10). Ozguin tedavinin erken baslanmasi hem bulyilimenin daha iyi
olmasini saglar hem de son dénem bdbrek yetmezligi ve bobrek
disi komplikasyonlarin ortaya ¢ikisini geciktirir (11).

Yirmi bir sistinozis hastasinin degerlendirildigi bir calismada, hasta-
larin 18'inde (%85,7) boy kisaligi saptanmistir (12). Siddetli bliylime
geriligi, nefropatik sistinozlu cocuklarda beklenen bir klinik 6zellik-
tir. Sisteamin tedavisi almayan hastalardaki dogal seyir ¢alismala-
rinda, yalnizca ¢ok az sayida hastanin eriskin donemde 150 cm’nin
Uzerine ¢ikabildigi bildirilmistir (13). Bobrek nakli olan, 15-26 yas
arasindaki 19 sistinozisli hastada yapilan bir calismada, erkeklerde
ortalama final boyun 136,5 cm ve kadinlarda 124 cm oldugu rapor
edilmistir (13). Erken cocukluk déneminden itibaren 6zgtin tedaviye
baslandiginda biiyiime geriligi bir dereceye kadar énlenebilmekte-
dir. Ancak tedavinin baslangicinda blytme geriligi olan ¢cocuklarda
blyimenin yakalanamadigi bildirilmistir (14). Sisteamin tedavisi,
buyuk olasilikla somatostatin inhibisyonu yoluyla blytimeyi des-
tekler; ancak yeterli beslenme ve iyi metabolik kontrole ragmen
blyume yetersiz olabilir (15). Bunun nedenlerinden biri sisteami-
nin yuksek dozda kullanildiginda osteoklastik farklilasmayi inhibe
ederek kemik sagligini bozmasi olabilir (8). Bu nedenle, tedavide
dozun optimal diizeyde tutulmasi bliylime agisindan bulyik 6nem
tasimaktadir.

Hastalarimiz, literatiirle uyumlu olarak dogumda normal boy ve ki-
loya sahip idi. llk bagvuruda 26'sinin (%63,4), son basvuruda ise
30'unun (%73,2) boyunun kisa oldugu ve boy SDS degerlerinde
azalma oldugu saptandi. INS hastalarinda lineer biiyiimede durak-
lama bir yas sonrasi belirginlesmektedir. Her ne kadar hastalarimi-
zin tani alma yas ortancasi 13 ay gibi nispeten erken bir yas olsa da
takip stirecinde ilaca erisimde yasanan guglukler, ginde dort doz
alinmasi gereken ilaca uyumda yetersizlik ve polidipsi nedeniyle
kalori aliminin istenen diizeyde olmamasi gibi ¢coklu faktorlerin son
kontrollerde biylime geriligi oraninin artmasinda etkili oldugu di-
suinlildd. Son basvuruda eriskin yas grubunda olan t¢ hastanin hic-
biri hedef boyuna ulasamamisti. Biri kadin biri erkek iki hastada final
boyu 150 cm'nin tizerindeydi. Final boyu 122 cm kalan eriskin erkek
hastamizin ilk yakinmalari 6 aylikken baslamis olmasina ragmen 49
aylik bir gecikme ile tedaviye ulasabilmisti. Basvuru boy SDS degeri
-7,8 gibi ¢cok ciddi duizeyde geriydi. Bu durum boy kisaliginin tani ve
tedavi surecindeki gecikme ile iliskisini acik¢a ortaya koymaktadir.

SMKH'nin, dogrudan sistinozis hastaligina bagli olarak ve/veya
kronik boébrek hastaligi iligkili kemik-mineral metabolizmasi bo-
zukluguna ikincil olarak ortaya cikabilecegini gosteren calisma-
lar mevcuttur (16,17). On sistinozis hastasinda yapilan gozlemsel
bir calismada yedi hastada (%70) en az bir kemik semptomu; Ug¢
hastada kirik, lic hastada deformasyon ve iki hastada kemik agrisi
bildirilmistir (18). Otuz INS hastasini kapsayan (5-44 yas) bir bas-
ka calismada ise hastalarin biiylk bir kisminda bir veya daha fazla
uzun kemik kingi (%27), tesadiifi vertebra kiriklar (%32), ekstremi-
te deformiteleri (%34) ve skolyoz (%50) gibi kemik semptomlarinin
gorildigu rapor edilmistir. Ayni calismada kemik mineral yogun-
lugunun azaldigi da gosterilmistir (19). Dokuz hastayla yapilan bir
calismada lc¢ hastada tekrarlayan kiriklar rapor edilmistir (20). Kirk
dokuz INS hastasinin degerlendirildigi bir diger ¢calismada ise, 21
(%42,9) hastada kisa boy, li¢ (%6,1) hastada kirik, 18 hastada genu
varum/valgum, dért hastada kifoz/skolyoz bildirilmistir (21).

Hastalarimizin 11'inde kemik agrisi, 9'unda ise farkli kemik defor-
miteleri mevcuttu. Takipteki hastalarin higbirinde skolyoz saptan-
madi. Erken yasta tani alan ancak tedaviye uyumsuzluk nedeniyle
osteoporoz ve KBY gelisen bir erkek hastada femurda patolojik kirk
tespit edildi. Literaturle karsilastirldiginda, hasta serimizde SMKH
bulgulari, kirik ve skolyoz disinda, benzer sikliktaydi. Kirik orani-
nin daha dusuk olmasinin nedeni olarak travma maruziyetine kar-
s1 hasta ve ailelerinin daha koruyucu bir tutum iginde bulunmalari
olabilecegi dustnuldi. Fizik muayene disinda skolyoz icin yeterli
radyolojik inceleme yapilmadig icin asikar olmayan deformitelerin
g6zden kacmis olabilecegi kanisina varildi.

Dokuz INS hastasinin degerlendirildigi bir calismada tani aninda
bes hastada (%55,6) rikets saptandigi bildirilmi§tir (20). Baska bir
calismada ise riketsin %20,4 siklikta rapor edildigi belirtilmistir (21).
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Hem tani sirasinda, hem de son kontrolde hasta grubumuzda riket-
sin daha sik gorildigi, ancak %65,9 olan oranin tedavi ile %38,1'e
geriledigi saptanmistir. Son kontrolde rikets oraninin azalmasinin
temel nedeni hastalarin hem 6zgtin tedavilerini hem de mineral ve
kalsitriol desteklerini diizenli kullanmalari olabilir. Hasta grubumuz-
da riketsin daha sik gorilme nedenlerinden birinin de Ulkemizde
riketsin literatiire kiyasla daha sik rapor edilmesi olabilecegi diisu-
nuldi (22).

Kirk dokuz INS hastasinin degerlendirildigi bir calismada, 11
(%23,4) hastada D vitamini yetersizligi ve 4 (%8,5) hastada D vita-
mini eksikligi bildirilmistir (21). Yirmi ti¢ hastanin degerlendirildigi bir
baska galismada ise hastalarin %13'Unde D vitamin dlizeyinin 20
ng/mL'nin altinda oldugu saptanmistir (19). D vitamini eksikligi ve
yetersizligi hastalarimizda literatiirle benzer oranlarda olmakla bir-
likte, farkliliklarin 25 (OH) D vitamin diizeyinin 6l¢ildigi mevsim,
kalsitriol kullanimi, bébrek hasari, beslenme yetersizligi ve tarzi gibi
cesitli faktorlerle iligkili olabilecegi dustntlmustur.

Bobrek nakli sonrasi osteopeni ve kirik degerlendirmesinin yapildigi
bir calismada dokuz ¢ocuk hastaya DEXA cekilmis; sonuclar boy,
kilo ve puberte evresine gore duzeltildikten sonra iki (%22,2) has-
tada Z-skorunun -2'nin altinda oldugu bildirilmistir (20). U¢li cocuk
olmak Uzere on hastayla yapilan baska bir calismada ise hastalarin
hepsinde Z-skoru -2'nin Gstlinde saptanmistir (18). Olgu serimizde
toplam 3 (%15) hastada Z-skoru-2'nin altindaydi. DEXA sonugla-
rinin farkll olmasi hastalarin tani yasi, tedavi baslama yasi, tedavi
suresi ve bobrek fonksiyonlarinin farkli olmasi gibi gesitli etkenlere
bagl olabilecegi dustinuldu.

Sisteamin, lizozomlardaki sistin dlizeyini azaltan, antioksidan ve
antiinflamatuar 6zelliklere sahip bir ilactir. Ancak sistinotik hticre-
lerdeki inflamasyon kaskadini nétralize edemez ve bobrek proksi-
mal tubdillerindeki bazi temel hiicresel islevleri geri kazandiramaz.
Sistinozisdeki artan inflamasyon nedeniyle inflamatuar sinyalleri
hedeflemenin sistinozis hastaliginda kullanilan geleneksel tedavi-
leri tamamlayacak yeni bir potansiyel tedavi stratejisi olabilecegi
dustnulmektedir. Sistinoziste inflamasyonun patogenezdeki rolu
g6z 6nlinde bulunduruldugunda, antiinflamatuvar tedavi yaklagim-
lar umut verici olabilir. Ozellikle, geleneksel tedavinin yani sira, ga-
lektin-3 inhibitorleri ve IL-1 reseptor antagonisti gibi yeni tedavi se-
ceneklerinin kombinasyonu, inflamasyonu hedef alarak hastaligin
seyrini iyilestirebilir. Ancak, bu tedavi yaklasimlarinin klinik uygu-
lamaya gecmeden 6nce, etkinlik ve guivenlik profillerinin kapsamh
klinik calismalarla degerlendirilmesi gerekmektedir (23).

Sonug olarak, gtincel tedavilerdeki gelismeler sayesinde son yillar-
da gtincel tedavideki gelismeler nedeniyle SMKH sistinozisli hasta-
larda daha fazla degerlendirilen bir komplikasyon haline gelmistir.
Ancak, literatur incelendiginde bu konuyla ilgili sinirl sayida ¢alis-
ma bulundugu gorilmektedir. Biz de hasta grubumuzda, SMKH'nin
sikligi ve bulgularini gézden gegirerek, INS tanisi almis hastalarin
blyume hizi, kirik oykusu, osteoporoz, rikets ve kemik deformi-
teleri gibi kemik saghgdi ile iligkili bulgular agisindan diizenli olarak
degerlendirmeleri gerektigini vurgulamak istedik.

Calismanin Kisithliklari: Calismamizin kisitliigi, geriye donuk de-
gerlendirme olmasi, hastalarin tedavi sirelerinin e§it olmamasi,
kemik degerlendirmesi icin daha objektif veriler saglayan kemik
ALP, TRAP5b ve sklerostin gibi kemik hticresi aktivitesini daha iyi
yansitan biyobelirtecler ile histopatolojik incelemelerin yapilama-
mis olmasidir.

Yazar Katkilar: DK: Veri toplanmasi, veri analizifyorumlama, maka-
lenin yazimi, SDY, BK, EK, IK, EB, NTG: Veri toplanmasi, Veri Analizi/
Yorumlama, Igerigin Elestirel Incelenmesi, FDB, HNOM: Calismanin
tasarlanmasi, yontemin belirlenmesi, makalenin diizenlenmesi,
Son Onay: Tum yazarlar

Cikar Catismasi: Yazarlar arasinda ¢ikar ¢catismasi yoktur.

Mali Destek: Calismanin yapilmasi ve makalenin yazimi suiresince
higbir mali ve maddi destek saglanmamistir.
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Covid-19 Pandemisi Sirasinda Ugiincii Basamak Referans Bir Yenidogan Yogun Bakim Unite-
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ABSTRACT

AIM: IT is known that one of the important effects of viral diseases
on pregnancy and fetus is preterm delivery. We aim to evaluate the
impact of the COVID-19 pandemic on the frequency of very preterm
(<32 weeks gestational age) infant admission at a referral tertiary
neonatal intensive care unit in Turkey.

MATERIAL AND METHOD: Very preterm infant admission rates to
Neonatal Intensive Care Unit from September 2019-February 2020
before the pandemic and the same period of the year after the pan-
demic (September 2020-February 2021) were retrospectively com-
pared. Maternal/ neonatal characteristics and perinatal risk factors
were collected from patient records.

RESULTS: A total of 1687 infants were admitted to the NICU du-
ring the 6 months before the pandemic, 266 (15.7%) of them were
very preterm infants. The number of total admissions was 1648 and
230 (13.9%) of them were very preterm during the pandemic. About
a 2% decrease in admission rates was not statistically significant.
Mean gestational age (28+ 2,7 and 29+ 2.8 weeks), mean birth we-
ight (1370« 531 and 1327+ 517 g), and other basic maternal and
neonatal characteristics were similar (p>0.01).

CONCLUSION: Pandemic and its restrictions may have affected to
outcomes of pregnancy by indirect mechanisms such as changes
in daily activities, social and economic effects, benefiting of health
services. Although the number of preterm admission between the
two periods seems to have no difference considering a limited co-
hort and short-term evaluation, these results should be supported
by national data.

Keywords: COVID-19, preterm births, pandemic, pregnancy

OzZET

AMAG: Viral hastaliklarin gebelik ve fetlis Gzerindeki 6nemli etkile-
rinden birinin preterm dogum oldugu bilinmektedir. Bu ¢alismada,
COVID-19 pandemisinin Turkiye'de bir Gglincli basamak yenidogan
yogun bakim Unitesine kabul edilen ¢cok erken preterm (<32 gebe-
lik haftasi) bebeklerin sikligi tGzerindeki etkisinin degderlendiriimesi
amaclanmistir.

GEREC VE YONTEM: Yenidogan Yogun Bakim Unitesine (YYBU)
pandemi 6ncesi Eylul 2019-Subat 2020 ve pandemi sonrasi yilin
ayni donemi (Eylul 2020-Subat 2021) ¢ok preterm (<32 hafta) be-
bek yatis orani retrospektif olarak karsilastirildi. Maternal/ neonatal
ozellikler ve perinatal risk faktorleri hasta kayitlarindan elde edildi.

BULGULAR: Pandemi 6ncesi 6 aylik donemde yenidogan yodun ba-
kim Ginitesine toplam 1687 bebek yatisi oldugu ve 266'sinin (%15.7)
<32 hafta preterm oldugu gorildi. Pandemi sonrasi donemde ise
toplam yatis sayisi 1648, preterm yatis sayisi 230 (%13.9) idi. Yatis
sikliginda yaklasik %2'lik disusUn istatiksel olarak anlaml olmadi-
g1 goriildi. Her iki donemde gestasyon haftasi (28« 2,7 ve 29+ 2.8
hafta), dogum agirhgi (1370+531 ve 1327+517 g), ve diger temel
maternal ve neonatal 6zellikler benzerdi (p>0.01).

SONUGC: Pandemi ve beraberindeki kisitlamalar; gunlik yasam
aliskanliklari, sosyal ve ekonomik etkiler, saglik hizmetlerinden fay-
dalanma gibi dolayli mekanizmalarla gebelik sonuglarini etkilemis
olabilir. Iki donem arasinda preterm kabul sayisinda anlamli bir fark
gozlemlenmemekle birlikte, calismanin sinirli bir kohort ve kisa do-
nemli bir degerlendirme icermesi g6z 6niinde bulundurularak, elde
edilen sonuglarin ulusal verilerle desteklenmesi gerektigi diisunal-
mektedir.

Anahtar kelimeler: COVID-19, preterm dogum, pandemi, gebelik
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INTRODUCTION

Prematurity is a complex and challenging pathophysiological con-
dition. Preterm birth rates are approximately 10% globally. In some
European countries, prematurity rates are 4%-5% and in some
parts of Africa and Asia, the rates reach 15%-18%. The etiology of
preterm birth depends on reasons such as socio-demographic,
medical, obstetric, fetal, psychosocial, and environmental factors
(1,2). It has been known that viral infections during pregnancy may
lead to fetal loss, perinatal adverse outcomes, and prematurity.
Most descriptive studies from previous influenza pandemics have
reported higher rates of preterm birth among infected pregnant
women however systematic reviews found inconsistent findings
from comparative epidemiological studies (3-5). In December,
2019, coronavirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged
in Wuhan, China (6). COVID-19 was declared a pandemic in March
2020 by the World Health Organization (WHO). The SARS-CoV-2
causes a multi-organ infection and most often manifests clinical-
ly as fever, cough, dyspnea, and myalgia. Previous several case
studies suggest a preterm delivery rate as high as 47% (7-9). Sahin
D. et al.; reported that the most common pregnancy complication
was preterm labor (2.9%) followed by miscarriage (2.1%) among
SARS-CoV-2 infected pregnant women in a large perinatology unit
in Turkey (10). An exaggerated inflammatory response, maternal
hypoxia, dysregulated cytokine production, and COVID-19-related
coagulopathy have all been proposed as potential pathophysio-
logical mechanisms contributing to adverse obstetric outcomes in
affected pregnancies.

By declaration of pandemics by WHO and subsequently with the
Turkish Ministry of Health; a bunch of regulations were made to
prevent the spread of the virus such as curfew, the closing of all
schools and workplaces, etc. as well as the changes made in
health care centers' daily practice for instance postponement
of non-emergency patients and planned interventions, shifting
healthcare professionals into the care of COVID 19 patients, etc.
Turkish Ministry of Health has pursued an effective and rational
policy since the beginning of the pandemic. The pandemic pro-
cess was successfully managed in line with the recommendations
of the established scientific committee and the spread of the dis-
ease was brought under control in a short period of time (11). Pan-
demic and its restrictions have had implications, including chang-
es in daily activities, social and economic effects, and access to
health care, which may alter preterm birth risk. Although according
to recent studies the number of preterm admissions seems to have
decreased, studies reporting an increase in the rates of preterm
birth and stillbirth have also been published (12-18). High-quality
evidence on COVID-19 associated risk of adverse perinatal out-
comes is essential, for clarifying expectations for improved preg-
nancy outcomes and expanding COVID-19 immunization. Given
the inconsistent evidence and public health importance of this
topic, we designed to study the impact of the COVID-19 pandemic
on the frequency of very preterm infant admissions and its effects
on morbidities and mortality at a referral tertiary neonatal intensive
care unit in Turkey.

MATERIAL AND METHOD

This study was held in an extensive referral center for middle, east,
and north Turkey for high-risk pregnancies. The hospital started
to serve for the first time on 01 September 2019; as a referral unit
for perinatal-neonatal medicine with 150 bed level lll neonatal in-
tensive care unit (NICU) and 93 bed perinatology units. Before the
COVID-19 pandemic was affirmed, the hospital was serving only
for 6 months during September 2019-February 2020 (Period 1).
The aforementioned restrictions were valid during the first wave
and gradually lessened by June 2020 in Turkey. To study the ef-
fect of the first wave of the pandemic and the related restrictions’
the same period of the year following the first wave of the pan-
demic September 2020-February 2021 (Period 2) was evaluated.
Comparison was made including the same months of the following
years to avoid the seasonal effect on preterm births and admission
rates.

Preterm newborns are defined as infants born alive before the
completion of 37 weeks of gestation. Very preterm infant which
is defined as gestational age less than 32 weeks admission rates

to the NICU was retrospectively compared between Period 1 and
2. Maternal and neonatal characteristics, perinatal risk factors,
preterm morbidities, and rates were collected from patient records.
Maternal characteristics, including age, presence of maternal in-
fections, mode of delivery, and the rates of preeclampsia, eclamp-
sia, gestational hypertension, and gestational diabetes, were re-
corded. Neonatal characteristics, such as birth weight, gestational
age, gender, and the 1st and 5th minute APGAR scores, were also
included in the analysis. The rates of preterm morbidities—includ-
ing respiratory distress syndrome (RDS), patent ductus arteriosus
(PDA), bronchopulmonary dysplasia (BPD), necrotizing entero-
colitis (NEC), intraventricular hemorrhage (IVH), and early- and
late-onset sepsis—was compared between two periods. RDS was
defined by clinical signs of respiratory distress along with the need
for surfactant therapy (19). Among infants diagnosed with PDA,
only those with hemodynamically significant PDA were includ-
ed (20). NEC was defined as stage Il or higher according to the
modified Bell's staging criteria (21). For BPD, only cases classified
as moderate to severe were considered (22). IVH was diagnosed
based on cranial ultrasonography findings and graded accord-
ing to the Papile classification system (23). Sepsis was defined
by clinical and laboratory indicators suggestive of infection or by
positive blood cultures. Early-onset sepsis (EOS) was defined as
occurring within the first 72 hours of life, while late-onset sepsis
(LOS) was defined as sepsis occurring thereafter (24).

Detection of SARS-CoV2 in nasopharyngeal and oropharyngeal
samples was performed by Real Time Reverse Transcriptase Poly-
merase Chain Reaction (RT-PCR) method targeting RdRp (RNA de-
pendent RNA polymerase) gene.

Baseline characteristics were compared using Student's t-test
and chi-squared test or Fisher’s exact tests where appropriate. All
analyses were performed using SPSS, version 22.

The study was approved by the local Clinical Research Ethics
Committee (E2-21-169) at Ankara Bilkent City Hospital.

RESULTS

The number of total births at the hospital between September
2019 and March 2021 was 21346; 6277 of them occurred in Peri-
od 1. The number of total admissions to the NICU was 5283 (24%)
and 891 (%16) of them were very preterm infants. The number of
inborn very preterm infants born September 2019 and March 2021
was 777. A total of 1687 infants were admitted to the NICU during
Period 1, 871 (52%) of them were preterm, and 266 (15.7%) of them
were very preterm infants. The number of total admissions was
1648, the number of preterm was 824 (50%) and 230 (13.9%) of
them were very preterm in Period 2, this slight decrease in admis-
sion rates was not statistically significant.

Figure 1. Flow diagram
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Very preterm infant admission rates month by month in both peri-
ods were represented in

Figore 1. Comparizon of vary preterm birth rates batween two periods
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A significant decrease in the admission rate was observed in De-
cember 2020 when compared with December 2019 (9 % vs. 16 %,
p= 0.02). However, the admission rates were comparable in other
months (Figure 2). When we compared very preterm infant admis-
sion rates from September 2019-March 2020 before the pandemic
was declared and the following 7-months of the pandemic (April
2020-October 2020) we observed a significant decrease in the
admission rates (15.7% vs. 12.7 %, p=0.04). The number of total
admissions was 2094 and 266 (12.7%) of them were very preterm
during the pandemics. About a 4% decrease in admission rates was
statistically significant (p=0.04). The number of infants born from
mothers with evidence of COVID-19 was 25 (5.3 %) in Period 2.
The basic maternal and neonatal characteristics were represented
in Table 1 and no statistically significant difference was observed in
any of the features assessed.

Table 1. Bazic matemal and neonatal characteristics of the groups

Period 1 Period 2 P
Total numbers of very preterm infants 266 230
EthnicityRace
Turkish crtizen 254 (93%) 216 (93%) 1.000
Neonatal characteristics
Birth weight, g 25D 1370 (2331) 13272517 0859
(Gestational age, weeks 8D 2B(£LT) 19 (x2.8) 0.283
Male gender, n (%) 165 (39.3) 122 (33.3) 0114
APGAR 1 min£8D 5(£l.6) 5 (+1.8) 0082
APGAR. 3 min 25D T(xl.6) 6 (x1.8) 0.047
Maternal characteriztics
Maternal age +5D 2B(+3.3) 19 (£6) 0410
Cesarean section, n (%) 259 (%0.9) 210(91.3) 0396
Fatal distrazz, nf%) 73 (28) T2(30) 0.733
Preeclampsia, n (%) 25 (8.8) 61 (12.4) 0123
Eclampsia, n (%) 20T (1) 1.000
Gestational hypertansion, (%) B(28) 19(3.3) 0344
Gestational dizbetes, n{%s) B(28) 27(5.5) 0.105
Maternal infactions, n(%a) 11{3.%) 20(4.1) 1.000

S0 Sumdant Deviation

Very preterm infant mortality rates (26.5% vs. 26.1%) were compa-
rable between the two periods (p>0.86). The number of stillbirth
was 86 (1.4%) in Period 1 and 109 (1.5%) in Period 2 (p=0.76). An-
tenatal steroid administration rates were similar between the two
periods (13,3% vs. 13,1, p=0.85).

During the study period, 1416 preghant women tested positive for
COVID-19 by PCR. Preterm delivery was observed in 160 of these
cases (11.3%). Number of infants born to COVID-19 positive moth-
ers was 1432 and 177 of these were admitted to NICU.

The comparison of the incidence of neonatal morbidities among
all preterm infants across the two periods is presented in Table 2.
The incidence of common neonatal morbidities was comparable
between groups except the higher RDS rate observed in Period 2

Table II. Comparizon of nacnatal morbidities betwean the two periods

Pre-COVID | Poat-COVID r
Morbidities (n=281) (n=496)
Fespirstory Distrass Syndrome, n/%) 208 (74) 41 (E9) | =0.001%
Patent Ductus Arteriosus, n(%5) 91 (32) 136 (27) 0284
Tntraventricular Hemorrhage, 0(%5) 60 (21) S1(16) 01
Bronchopulmonary Dysplasia, n{%) 56 (20) 93 (19) 0.706
Retinopathy of Premahurity, n[%) 38 (13) 69 (14} 0.738
Early Neonatal Sepsis, ni%) 71(25) 88 (18) 0.016
Late Neonatal Sepsis, (%) 162 (37 272 (33) 0319
Necrotizing Enterocolitis, n(%5) 36 (13) S1(10) 0344
Duration of hospitalization; days MeantSD 37 &39) 59 (237) 0520

Pre-COVID: Periced beiween .\'q\’n:lli‘h.-rlll‘l'.?- Febeuary 201211, Post-OOW Tk Period between Fehnaary 20010 Febnaary L,

S Stmdart Deviation

DISCUSSION

Our results suggest that the first wave of the COVID-19 pandem-
ic has no effect on very preterm infant admission rates in a busy
referral tertiary NICU. Monthly comparisons of very preterm birth
rates before and during the pandemic revealed a variable pattern.
A decrease was observed in September, November, and Decem-
ber, which may reflect reduced exposure to infections and envi-
ronmental stressors due to public health measures. In contrast, an
increase was noted in October, January, and especially February,
potentially related to delayed effects of the pandemic on maternal
health, such as reduced access to antenatal care or increased psy-
chosocial stress. These fluctuations suggest that the impact of the
pandemic on very preterm birth rates is likely multifactorial and in-
fluenced by both healthcare system changes and broader societal
factors. Mostly restrictions to travel between cities and postponed
planned doctor visits just during the first wave lead to a reduction
in admission rates however these admission rates become compa-
rable with lessening the restrictions suggesting that, the reduction
during the pandemic is probably caused by the regulations made
to prevent to virus spread; not the disease itself. Basic maternal/
neonatal characteristics and the cause of prematurity were also not
significantly different between the two periods according to our re-
sults.

Numerous investigators studied the effect of the COVID-19 pan-
demic on preterm births; however, the findings of these studies
were inconsistent. Similar to our results a nationwide study from
Sweden did not find any associations between being born during
restrictions of COVID-19 were enforced and the risk for any of the
preterm birth categories or stillbirth (25). Although the result was
similar, as opposed to the single-center study of us, the Swedish
study was nationwide. Furthermore; Main et al. found no reduction
in preterm birth rates in their study which they assessed the im-
pact of the pandemic on preterm birth rates (<37 weeks) during
the peak months of the pandemic (26). Despite the overall rate of
preterm birth being unchanged there observed an increase of 28
to 31 °/, week, unlike our results. Recently, two hospitals in Phila-
delphia did not detect significant changes in preterm or stillbirth
rates during the pandemic period (March-June 2020) with the
same months in 2018 and 2019 (27). This result was from data
from preterm infants born before 37 weeks and the study had a
smaller sample size than our study. According to the single-center
study in England, the incidence of stillbirth was significantly high-
er during the pandemic period and there were no significant dif-
ferences in the rates of preterm births (16). Unlike our study, they
used data of preterm birth under 37 weeks' gestation however they
had smaller sample sizes. The results of the study from Italy, which
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was violently affected by the pandemic, showed a statistically sig-
nificant increase in stillbirths and an insignificant increase in very
preterm birth rates (17). Unlike the previously mentioned studies,
authors from Denmark, Ireland, Philadelphia, France, United States
and Canada reported a significant decrease in preterm births as
well as a reduction in live births of very low birth weight infants (12-
14,28-30). Simon et al. observed higher gestational hypertension
and clinical chorioamnionitis rates despite the lower very preterm
and very-low-birth-weight birth rates (28). Unfortunately, our re-
sults did not support any changes in maternal prematurity-relat-
ed morbidities. When the cause of prematurity was investigated
a large retrospective cohort study showed that only iatrogenic
preterm birth rates decreased and spontaneous preterm birth rates
did not change with the pandemics (31). Unlike all previous reports,
a study from China showed an increase in the rates of preterm birth
(18). We thought that the variable results obtained from different
countries all over the world may be related to the measures taken
by the countries to prevent the spread of the virus and the strict
compliance of the people to them, rather than the frequency of dis-
ease in pregnhant women and the possibility of fetal impact. Howev-
er; mortality rates in pregnant women were not reported in previous
works as we didn't in our study. There is a possibility that increased
deaths in pregnant women in earlier stages of preghancy did have
some effect on the proportion of preterm births.

In our study, the rates of preterm morbidities were similar between
two periods except the higher RDS rate observed in Period 2.
This similarity may be attributed to factors such as the consistent
quality of neonatal care and comparable gestational age distribu-
tions, despite healthcare disruptions during the pandemic. Similar
studies comparing preterm morbidities between the pandemic
and pre-pandemic periods have reported varying results. A single
center study from Turkey comparing the first year of the pandemic
with the preceding year found no significant differences in the rates
of RDS, NEC, and PDA (32). Data of a multicenter study from ltaly
showed that there is no change in rates of NEC or LOS during first
year of the pandemic (33). In contrast, the Swedish study with a
large number of cases reported a significant decrease in the inci-
dence of NEC and LOS rates (34).

Being a single-center experience and retrospective design are im-
portant limitations of this study. The course of the COVID 19 pan-
demic has been highly variable in time due to the mutations of the
virus, increased virulence and the severity of the disease, and the
emergence of different variants. As of this study period, it only cov-
ers cases in the post-first wave, alpha variant period. It should be
noted that the impact of disease on preterm birth after the emer-
gence of delta variants and omicron variants could be different.
Furthermore, some additional factors that may have an impact on
preterm births such as the lack of other circulating viruses during
the pandemic, detailed pregnancy follow-up data (such as timing
and frequency of antenatal visits), and maternal mortality rates
were not evaluated.

CONCLUSION

The inconsistency of results could be attributed to the differenc-
es in restriction orders of the pandemic, population heterogene-
ity, health system, and the number of COVID-19 cases between
countries. Recommendations for antenatal care during pandem-
ics include ensuring continued access to routine prenatal visits,
early identification of at-risk pregnancies, and the importance of
maternal vaccination and infection control practices to reduce
COVID-19-associated complications. The exact impact of the
COVID-19 on pregnant women and fetal/neonatal health is yet to
be clarified and further larger well-designed multicenter investiga-
tions are warranted.
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ABSTRACT

AIM: Mental ilinesses are prevalent globally and often accompa-
nied by significant stigmatization, adversely impacting individuals'
lives. This study aimed to investigate the level of internalized stigma
among psychiatric inpatients and outpatients and to understand
how various factors influence this stigmatization.

MATERIAL AND METHODS: The study included 181 patients (45
inpatients and 136 outpatients) from the Ankara University Faculty
of Medicine Hospitals' Department of Psychiatry. Data collection in-
volved a cross-sectional questionnaire study using the Internalized
Stigma of Mental lliness (ISMI) scale, the WHO Quiality of Life-BREF
(WHOQOL-BREF) scale, and the Beck Anxiety and Depression In-
ventory. Statistical analyses were performed using the Mann-Whit-
ney U test and correlation analysis in SPSS.

RESULTS: The results indicated significantly higher internalized
stigma scores among inpatients compared to outpatients (p = 0.01).
Factors such as sex, occupational status, and income level were
significantly related to various dimensions of internalized stigma.
Specifically, stereotype endorsement ISMI scores were higher in
males (p=0.02) and related to income level (p=0.01). No significant
relationships were found between total ISMI scores and education
or marital status. Additionally, anxiety and depression levels were
significantly associated with internalized stigma scores (p<0.05).

CONCLUSION: Psychiatric inpatients experience higher levels of
internalized stigma compared to outpatients. Factors such as male
gender, unemployment, and lower-income contribute to higher
stigma levels. These findings emphasize the need for targeted in-
terventions to reduce internalized stigma and improve mental health
outcomes. Future research should aim for larger sample sizes and
include multiple recruitment sites to enhance the generalizability of
findings.

Key Words: Stigma, Mental disorders, Inpatient, Outpatient,

OzZET

AMAG: Akl hastaliklarn diinya genelinde yaygin olmakla beraber
siklikla 6Gnemli diizeyde damgalanma ile birlikte gorulir ki bu durum
da bireylerin yasamlarini olumsuz yonde etkilemektedir. Bu ¢alisma
psikiyatri kliniginde ayaktan tedavi goéren ve yatan hastalarin ara-
sindaki i¢sellestiriimis damgalanma seviyesini arastirmayi ve cgesitli
faktorlerin damgalanmayi nasil etkiledigini anlamayr amaclamakta-
dir.

GEREC VE YONTEM: Galismaya Ankara Universitesi Psikiyatri
Anabilim Dalindan 181 hasta (45 yatan hasta ve 136 ayaktan has-
ta) dahil edilmistir. Veri toplama Ruhsal Hastaliklarda icsellestirilmis
Damgalanma olgegi (ISMI), DSO Yasam Kalitesi (WHOQOL-BREF)
Olcegi, Beck Anksiyete ve Depresyon Envanterleri kullanilarak ger-
ceklestirildi. Istatistiksel analizlerde, SPSS'de Mann-Whitney U testi
ve korelasyon analizi kullanildi.

BULGULAR: Bulgular, yatan hastalarin ayaktan hastalara goére daha
yuksek icsellestiriimis damgalanma seviyelerine sahip oldugunu
gosterdi (p = 0.01). Cinsiyet, mesleki statu ve gelir seviyesi, ¢esitli
icsellestirilmis damgalanma boyutlarina iliskin olarak anlamli olarak
iliskili bulundu. Ozellikle, cinsiyet (p = 0.02) ve gelir seviyesi (p =
0.01) ile 'Kalip Yargilarin Onaylanmasi’ ISMI seviyesi arasinda an-
lamli bir iliski bulundu. Egitim ve medeni hal ile toplam ISMI seviye-
leri arasinda anlamli bir iliski bulunmadi. Ayrica, anksiyete ve dep-
resyon seviyeleri, i¢sellestiriimis damgalanma seviyeleri ile anlamli
olarak iligkili bulundu (p < 0.05).

SONUC: Psikiyatride yatan hastalar, ayaktan tedavi alan hastalara
gore daha yuksek i¢sellestiriimis damgalanma seviyelerine sahiptir.
Erkek cinsiyet, issizlik ve dlisuk gelirin damgalanma seviyelerini art-
tirdigi goriildii. Bu bulgular, damgalanmayi azaltmak ve ruhsal saglh-
J1 gelistirmek icin miidahalelerin gerekli oldugunu vurgulamaktadir.
Gelecek arastirmalar, daha blyuk 6rneklem boyutlarina ulagsmayi ve
birden fazla kurumdan katilimci almayi hedeflemelidirler.

Anahtar Kelimeler: Damgalanma, Akil hastaliklari, Yatan Hasta,
Ayaktan Hasta
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INTRODUCTION

Mental illnesses are common occurrences all around the world as
well as in our country and unfortunately, people are highly stig-
matized due to that (1,2). Stigma is the disapproval of, or discri-
mination against, an individual or group based on perceived cha-
racteristics that serve to distinguish them from other members
of society. Especially, lives of people who have a mental disorder
are affected by a community’s perspective (3). People who have
a mental disorder is already a fragile group yet they are stigma-
tized by the public, as this condition is like an infectious dise-
ase. This stigma can lead to internalized stigma or self-stigma
in this group which can cause devastating effects on their lives.
Internalized stigma refers to the process in which a person with
mental illness cognitively or emotionally absorbs negative mes-
sages or stereotypes about mental illness and comes to believe
them and apply them to him/herself which is prevalent among
psychiatric patients (4). These individuals frequently find them-
selves at a breaking point in their lives and may feel ashamed or
embarrassed about being hospitalized for mental health issues (5).
Researching internalized stigma among psychiatric pa-
tients, especially hospitalized patients is important for se-
veral reasons. It may help us to understand the reasons be-
hind the internalized stigma and try to prevent or cure it. For
instance, interventions, to help increase self-esteem and pro-

mote self-acceptance to prevail over internalized stigma.
Secondly, if the healthcare providers may unders-
tand the underlying conditions of internalized stigma,

and how to treat them better; psychiatrically hospitali-
zed patients would be more comfortable and feel less guilt.
Lastly, researching internalized stigma among psychiatric pa-
tients may help them to overcome their mental illness and pro-
mote their recovery process more rapidly. Stigma and discrimi-
nation against psychiatric patients can have adverse effects on
individuals as well as on society. By increasing the awareness of
internalized stigma and highlighting the importance of the situ-
ation, we may build a more sympathetic and accepting society.
Furthermore, the COVID-19 pandemic has also highlighted how
important it is to address issues related to mental health, such
as stigmatization and prejudice against those who experien-
ce them. The pandemic's increased levels of stress, anxiety,
and grief can intensify the symptoms of existing mental he-
alth problems and open the door to the emergence of new ones
(6). Research on internalized stigma among psychiatrically
hospitalized patients can help identify the challenges particu-
lar to this group during the pandemic, which can then help di-
rect therapy that supports their mental health and well-being.
When the previous literature was reviewed, we found that internali-
zed stigma level has been researched mostly on psychiatric outpa-
tients, thereforethemainaimofthisprojectistoinvestigatethelevelof
internalized stigma and its effects among psychiatric inpatients (7).
The multiple ways in which stigma can affect individuals has
been widely studied within the social and psychological scien-
ces (8). Yet the effects of internalized stigma and level difference
between inpatient and outpatient groups are not studied widely.7
Previous studies have yielded mixed findings regarding internali-
zed stigma levels among psychiatric inpatients and outpatients.
While two studies reported no significant difference between the
groups, one study found that outpatients had higher levels of in-
ternalized stigma, whereas another reported higher levels among
inpatients (9-12). These conflicting results underscore the need for
further investigation and support the rationale for the current study.

MATERIAL AND METHOD

1. Sample

181 patients with psychiatric disorders participated in the study.
Surveys conducted in October-November-December 2023.
There were 45 inpatients and 136 outpatients in our study. Inpa-
tients were recruited both from open and closed ward services.
Recruited patients were between 18-65 years of age who applied to
a psychiatry clinic with a psychiatric complaint one or more times or
stayedininward service. Patients who had severe mental retardation
oremotional defects that prevented them from following the guideli-
nes, fillingoutthe evaluationformormakingdecisionswereexcluded.
2. Data Collection Tools and Applications

A cross-sectional questionnaire study was done at the University
Faculty of Medicine, Hospitals Department of Psychiatry. Data will
be evaluated and analyzed in December 2023.

Data is collected by Informed consent, sociodemographic questi-

onnaire, ISMI scale, WHOQOL-BREF scale, Beck Anxiety, and Beck
Depression Inventories.

Data is analysed in MS Excel and SPSS. Mann-Whitney U test,
Spearman correlation analysis, and Kruskal-Wallis analysis metho-
ds are used for data analysis in SPSS.

3 . Sociodemographic Questionnaire

Sociodemographic data were collected with a questionnaire that
included gender, age, marital status, occupation, education level,
income level, previous hospital experiences, type of admission,
duration of hospitalization, psychiatric history, and familial history.
Internalized Stigma of Mental lliness (ISMI) scale for measuring sel-
f-stigma among patients with psychiatric disorders. Validity and
reliability studies are done for both Turkish and English languages
(1314).

4. The World Health Organization Quality of Life: Brief Version
(WHOQOL-BREF) to measure overall quality of life and general he-
alth (15). Validity and reliability studies are done for both Turkish
and English languages (16,17). The data obtained from measure-
ments are collected in MS Excel.

5. Beck Anxiety Inventory (BAI) for measuring the severity of
anxiety (18). Validity and reliability studies are done for both Turkish
and English languages (19,20).

6. Beck Depression Inventory (BDI) for measuring the severity of
depression (21). Validity and reliability studies are done for both
Turkish and English languages (22,23).

7. Statistical Analysis

Statistical analysis was performed with SPSS version 29 for Win-
dows software. The Mann-Whitney U test was used to compare
ISMI scores based on sex, occupational state, and patient status
(inpatient or outpatient). Additionally, Kruskal-Wallis analysis was
employed to assess ISMI scores relative to age, income level, edu-
cation level, and the number of applications. Furthermore, Spear-
man correlation analysis was performed to examine the relations-
hip between WHOQOL scores and ISMI scores. A p-value of <0.05
was considered statistically significant for all tests.

RESULTS

There were 45 inpatients and 136 outpatients in our study. The
majority of the inpatients were male (75,6%), high school gradu-
ates (37,8%), unemployed (55,6%), single (48,9), and had 10+
numbers of admissions (45,2). The majority of the outpatients
were female (60,3%), university graduates (39,3%), unemployed
(68,7%), married (48,1%), and had 10+ numbers of admissions
(51,9%) (Table 1). The Internalized Stigma of Mental lliness (ISMI)
scale scores were significantly higher in inpatients when compared
to outpatients (p=0,01)(Table 2.2). The relationship between total
ISMI scale scores and education, and marital status was not sta-
tistically significant (p>0,05 for all). The stereotype endorsement
ISMI scores were significantly higher in males (p=0.02), but the to-
tal ISMI scores did not significantly differ between sexes (p>0.05).

Table 1. Descriptive Properties of Patients
Descriptives Inpatient Qutpatient
Sex Female 11 (24.4%) 82 (60,3%)
hale 34 (75,6%) 54 (39,7%)
Education Primary school T(15,6%) 18(13,3%)
Secondary school 3 (6,7%%) 16 (11,9%)
High school 17 (37.8%) 43 (31,9%)
University 11 (24,4%) 53 (39,3%)
PhD 7 (15,6%) 5 (3.7%)
Occupational state Emplayed 20 (44.4%) 42 (31,3%)
Unemploved 25 (55.6%) 92 (68,7%)
Income level Low 15 (24,1%) 47 (75,8%)
Lower-middle T(14,5%) 41 (83,4%)
Upper-middle 12 (36.3%) 21 (63,6%)
High 4(100%) 0 (%)
Marital status Single 22 (48.,9%) 54 (40%4)
Hamied 15 (33,3%) 65 (48,1%)
Divorced 7 (15,6%) 13 (9,5%)
Widow 1(2.2%) 3 (2,2%)
Mumber of admissions First time 8 (19%) 9 (6,7%)
15 11 (26,2%) 43 (31,8%)
5-10 4(8,5%) 13 (9,5%)
10+ 19 (45.2%) 70 (51.9%)

The relationzhip between occupational state and the alienztion ISMI scores was statistically dianificant
.04}, whereas the relationship batween occupational state and total ISMI scores was not statistically
3 P Pt 3

significant. (p=0.23)
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Table 2.1. Comparizon of Average ISMI Total Scores with zome Descriptive Properties of Patients

Descriptives Total ISMI Scale Scores
n mean 5D P
Sex Female a3 2,012 034215 0,323
Male a8 22,0001 0,56264
Education Primary zchool 25 2,12 0,439 0,124
Secondary school 19 2,17 0,509
High school &0 2,13 0,587
University 64 1,92 0,336
FhD 12 2,01 0,445

Table 2.2 Comparizon of Average ISMI Total Scores with some Descriptive Properties of
FPatients
Descriptives Total ISMI Scale Scores
n mezn 5D P
Occupational state Employed 62 1,98 0,407 0,232
TUnemployved 117 21 0,382
Income level Low 62 2,12 0,073 0,72
Lower-middle 48 1,97 0,081
Upper-middls 33 1,94 10,833
Hizh 4 1,78 0,154
Mhfaritalstams Single 76 2,02 0,521 0,833
Marriad 20 2,08 0,383
Divorcad 20 2,14 0,389
Widow 4 2 0,303
Administration mpe Inpatient 435 2,31 0,579 0,01
‘Outpatient 138 1,98 0,319
Arriaty Minimal 40 1,85 0,461 0,04
Mild 40 1,91 0,386
Medarats 3 2,12 0,572
Severa 59 2,12 0,567
Degrassion Minimal 33 1,68 0,466 0,00
Mild £ 1,24 0,412
Medarats 46 2,08 0,446
Sevara 42 13 0,384

Table 3. Comparizon of Total ISMI As exhibited in Table 3, nezative
Scores with WHOQOL-EREF Domain carrelations were found in total ISKI
Scores scores and all domains of quality of
:-?:I:l ISA zcore | rvalue p-value Life with statistical significance
Phryzical Health -0.444 <0.001 {pr=0.001, for all).

Peycholozical 0526 | <0.001

Health

Socizl Relations -0.439 <0.001

Envirorment -0.401 <0.001

s 1w

e

Fig. 1. The relationship betwesn occupational state and tha alisnation IS scares (Z=-19%, p=0.044)

ey ey e b

Fig. I. The relationship batwean zex and the stereotype endorsement ISMT scores (Z=-2,17, p=0,023)

e e

Fig. 3. The relationship between income level and the stereotype endorsemant [SMI scares (x'=10.43,
p=0,015)

DISCUSSION

To our knowledge, this study is one of the few that directly exa-
mines the association between admission type (inpatient vs.
outpatient) and internalized stigma levels among psychiat-
ric patients. In line with our hypothesis, receiving inpatient tre-
atment, being unemployed, and male gender were found
to be strong predictors of higher internalized stigma (7,24).
Historically, inpatients have been considered more vulnerable to in-
ternalized stigma due to longer treatment durations, often related to
psychotic disorders, and associated lower quality of life (25). Previ-
ous literature also suggests that frequent hospital admissions are
linked to increased stigma, which may culminate in inpatient status.
As expected, our results indicate that internalized stigma is signifi-
cantly associated with being an inpatient, as well as with parame-
ters such as low income and the severity of mood disorders (26).
Inour data, most participants (n=64) had auniversity degree without
a PhD. However, patients with lower levels of education (secondary
or high school) showed higher internalized stigma levels, regardless
of the number of patientsin those categories. This suggests a poten-
tial protective effect of higher education against internalized stigma.
A previous study indicated that married patients tend to ex-
perience higher stigma than single or divorced individu-
als (12). However, our findings revealed no statistically sig-
nificant association between marital status and ISMI scores.
This discrepancy might be due to sociocultural differen-
ces or variations in support systems. In collectivist cultu-
res like Tirkiye, where marriage may be associated with so-
cial acceptance and support, the expected protective effect
might not uniformly translate into lower internalized stigma.
Lower quality of life had a strong effect on ISMI scores regard-
less of admission status, reinforcing the role of low income and
unemployment in exacerbating stigma levels (Figs 1 and 3).

These findings highlight the need for psychosocial interventions
that target socioeconomic vulnerabilities. For instance, job trai-
ning programs and financial assistance services may help reduce
stigma by enhancing self-efficacy and autonomy among patients.
Although sex and income level were not associated with the to-
tal ISMI score, both showed significant correlations with speci-
fic subdomains—namely, stereotype endorsement (Figs 2 and
3). This implies that while overall stigma may not differ dras-
tically by demographic characteristics, the internalization of
negative beliefs is more prevalent among certain subgroups.
This result may be partially explained by prevailing gender ro-
les and societal expectations. Males, particularly with traditional
male role norms, may feel more threatened by psychiatric diag-
noses, leading to stronger internalization of stereotypes (27). Si-
milarly, individuals with lower income may perceive their illness as
more socially discrediting, reinforcing negative self-perceptions.
A common understanding among the public is that patients with
severe psychiatric disorders are more stigmatized due to prolon-
ged disease duration and hospitalization (26). Our results align
with this perspective, showing that psychiatric diagnosis remains
the most potent determinant of internalized stigma, surpassing
other variables such as education, marital status, and occupation.
Given that the differences in ISMI scores among diagnos-
tic groups were more pronounced than among sociode-
mographic factors, future research should prioritize diag-
nosis-specific interventions. Tailored psychoeducation and
anti-stigma campaigns for conditions like schizophrenia or bipo-
lar disorder may be more effective than generalized approaches.
This study has several limitations. First, we did not reach our tar-
geted sample size. Originally, we aimed to include 218 inpatients
and 218 outpatients (n=436), but were only able to recruit 181
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participants due to logistical barriers. In contrast, studies like Ka-
mish et al. (2016) had larger outpatient samples, allowing more
robust statistical analyses and potentially more generalizable
findings. Second, the study duration was limited to two mont-
hs, which hindered patient recruitment. Lastly, since recruitment
was restricted to a single hospital, with many long-term inpa-
tients, the circulation of new inpatient participants was limited.
Moreover, our cross-sectional design restricts the ability to assess
how stigma levels evolve over time. Longitudinal studies tracking
ISMI scores before, during, and after hospitalization could provide
valuable insights into the temporal dynamics of stigma. Cultural fa-
ctors may also influence our findings. In collectivist societies such
as Turkiye, societal perceptions of mental illness can significantly
affect patients’ self-concepts.3 Future cross-cultural comparisons
could shed light on how cultural norms mediate internalized stigma.
Despite these limitations, our study provides valuab-
le insights into how internalized stigma varies with admis-
sion type and sociodemographic factors. It also emphasi-
zes the need for more targeted, individualized interventions.
We recommend implementing community-based mental he-
alth models, which prioritize integration over institutiona-
lization. These models may reduce stigma by normalizing
psychiatric treatment and fostering inclusion. Additionally, in-
corporating structured anti-stigma interventions such as cog-
nitive-behavioral therapy, peer support, and vocational rehabi-
litation into standard care could mitigate the impact of stigma.
Future research should focus on larger, multi-center samples,
extend the follow-up period, and examine how ISMI subscales
shift over time with treatment and psychosocial interventions.

CONCLUSION

In conclusion, we found that inpatients tended to exhibit remar-
kably higher internalized stigma scores compared to their out-
patient counterparts. Furthermore, we uncovered a significant
negative correlation between the internalized stigma level of the
patient and the WHO quality of life domain scores. This empha-
sizes the far-reaching implications of internalized stigma on a
patient's overall well-being. The implications of these findings
are substantial, highlighting the need for targeted interventions
and support systems, especially for inpatients grappling with he-
ightened internalized stigma. Further studies are needed to add-
ress the effects of anxiety and depression on internalized stigma.
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Klinik Gereklilik, Yapay Zeka ve Etik Sinirlar
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ABSTRACT

Aim: This study aims to evaluate the necessity and limitations of
computed tomography (CT) in non-traumatic acute abdomen ca-
ses, focusing on clinical indications, potential complications, and
the ethical implications of overuse in vulnerable patient groups.

Material And Method: This theoretical article is based on cur-
rent literature evaluating the role of contrast-enhanced CT in di-
agnosing non-traumatic acute abdominal conditions. A struc-
tured literature search was conducted in PubMed, Scopus, and
Google Scholar using the keywords "acute abdomen,” “compu-
ted tomography,” “contrast nephropathy,” "artificial intelligence,”
and "ethical imaging” for studies published between 2013 and
2024. Particular emphasis is placed on patient risk stratification,
contrast-induced nephropathy, radiation exposure, and the in-
tegration of artificial intelligence (Al) in radiological assessment.

Results: CT remains a cornerstone in diagnosing conditions such
as acute appendicitis, diverticulitis, epiploic appendagitis, omen-
tal infarction, and mesenteric ischemia. However, its application
in elderly and comorbid patients carries risks of contrast-indu-
ced nephropathy. Recent studies show that implementing hydra-
tion protocols and risk-based selection criteria can mitigate such
complications. Moreover, Al-supported imaging has shown pro-
mise in improving diagnostic accuracy and reducing unneces-
sary scans, although technical and ethical limitations persist.
Discussion: The increasing reliance on CT in emergency de-
partments has led to a “CT reflex,” where imaging is often or-
dered preemptively without adequate clinical justification. Whi-
le CT can improve diagnostic confidence, especially in atypical
presentations, indiscriminate use contradicts ethical principles,
particularly the tenet of primum non nocere. Emerging Al tech-
nologies may support decision-making, yet cannot fully replace
clinical judgment, especially in complex or high-risk populations.

Conclusion: The use of CT in non-traumatic acute abdomen
should be patient-centered, clinically justified, and ethically respon-
sible. Alternatives such as ultrasonography should be prioritized
when appropriate, and preventive measures must be taken to mi-
nimize complications in high-risk patients. CT should remain an es-
sential, but not automatic, tool in emergency abdominal imaging.

Keywords: Acute abdomen, Computed tomography, Contrast
nephropathy

OzZET

Amag: Bu calismada, travmatik olmayan akut karin olgularinda
bilgisayarli tomografinin (BT) gerekliligi ve sinirliliklari, klinik endi-
kasyonlar, potansiyel komplikasyonlar ve hassas hasta gruplarin-
da asin kullanimin etik sonuclarina odaklanarak degerlendirilmistir.

Geregve Yontem:Buteorikmakale, kontrastliBT'nintravmatikolma-
yan akut abdominal durumlarintanisindakiroliiniidegerlendiren glin-
cel literatlire dayanmaktadir. Hasta risk tabakalandirmasi, kontrasta
baglinefropati,radyasyonamaruzkalmaveyapayzekanin(YZ)radyo-
lojik degerlendirmeye entegrasyonuna 6zellikle vurgu yapilmaktadir.

Bulgular: BT, akut apandisit, divertikuilit, epiploik apandisit, omen-
tal enfarktiis ve mezenterik iskemi gibi durumlarin teshisinde bir
kose tasi olmaya devam etmektedir. Bununla birlikte, yash ve ko-
morbid hastalarda uygulanmasi kontrast kaynakli nefropati riski ta-
sir. Son calismalar, hidrasyon protokollerinin ve riske dayali secim
kriterlerinin uygulanmasinin bu tir komplikasyonlari azaltabilece-
gini gostermektedir. Ayrica, teknik ve etik sinirlamalar devam etse
de, yapay zeka destekli goriintlileme, tanisal dogrulugu artirma
ve gereksiz taramalarl azaltma konusunda umut vaat etmektedir.

Tartisma: Acil servislerde BT'ye artan gliven, goériintilemeningenel-
likle yeterli klinik gerekge olmaksizin 6nleyici olarak istendigi bir “BT
refleksine” yol agmistir. BT, 6zellikle atipik sunumlarda tanisal gliveni
artirabilirken, gelisigtizel kullanim etik ilkelerle, 6zellikle de 6nce zarar
verme ilkesiyle ¢elismektedir. Gelismekte olan yapay zeka teknoloji-
leri karar vermeyi destekleyebilir, ancak 6zellikle karmasik veya yuk-
sek riskli populasyonlarda klinik yarginin yerini tam olarak alamaz.
Sonug: Travmatik olmayan akut batinda BT kullanimi hasta mer-
kezli, klinik olarak gerekcelendirilmis ve etik olarak sorumlu olma-
hdir. Uygun oldugunda ultrasonografi gibi alternatiflere dncelik ve-
rilmeli ve yuiksek riskli hastalarda komplikasyonlari en aza indirmek
icin onleyici tedbirler ainmalidir. BT, acil abdominal goriintilemede
gerekli ancak otomatik olmayan bir ara¢c olmaya devam etmelidir.

Anahtar Kelimeler: Akut karin, Bilgisayarli tomografi, Kontrast
nefropatisi
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1.1 Clinical Evaluation

In emergency departments, non-traumatic acute abdomen cases
are primarily evaluated with clinical findings and laboratory data.
However, in many cases, radiologic imaging is required in additi-
on to these investigations. The most common diagnoses include
omental infarction, epiploic appendicitis, acute appendicitis,
mesenteric ischemia and diverticulitis, which are directly related
to general surgery.

Omental infarction (Ol) is a rare cause of acute abdomen. It is
often difficult to diagnose due to its low incidence, lack of awa-
reness among clinicians and non-specific symptoms. Clinically,
it usually presents with sudden onset of pain on the right side of
the abdomen, nausea, vomiting, low-grade fever and/or palpable
abdominal mass (1).

Ol can be easily confused with other causes of acute abdomen,
especially appendicitis and cholecystitis. However, the frequency
of diagnosis has increased in the last 20 years thanks to advances
in imaging technologies (1).

Epidemiologically, 15% of Ol cases have been reported in pediatric
and 85% in adult population. The majority of cases are classified
as idiopathic primary Ol in which no apparent cause can be iden-
tified (2,3).

Predisposing factors that play a role in the development of Ol
include obesity, excessive food intake, cough, hypermobility, hy-
perperistalsis, deep breathing and local trauma (1,4,5). Secondary
causes such as thrombosis, vasculitis and omental torsion are
more rarely involved in the etiology (1).

1.2 The Role of CT in the Diagnostic Process and Clinical
Limitations of Use

Disproportionate thickening of the bowel wall on abdominal com-
puted tomography is considered a sensitive but non-specific fin-
ding for omental infarction (Ol). However, this imaging finding may
also be similar to other inflammatory intra-abdominal diseases
such as appendicitis, diverticulitis and epiploic appendicitis (6).

Epiploic appendicitis cases are mostly seen in male individuals
aged 40-50 years and are defined as an oval fatty mass, usually
smaller than 5 cm, with hyperattenuated margins and located in
the paracolic region (2,6). In some cases, thrombosed veins or
central hyperattenuated foci indicating intralesional hemorrhage
may be detected (2,3).

Acute mesenteric ischemia is a common pathology especially in
the elderly and requires rapid intervention. The overlap of clini-
cal findings with other non-traumatic acute abdominal syndro-
mes may complicate the diagnosis. Therefore, it is important to
perform contrast-enhanced CT in these patients without delay
to prevent necrosis due to intestinal hypoxia and unnecessary
resections.

In cases of appendicitis, an enlarged, thick-walled and fluid-filled
appendix is typical on CT. Radiologic ‘target sign’ appearance is
valuable as a specific finding for this diagnosis.

In the diagnosis of diverticulitis, fluid accumulation around the
sigmoid mesentery, striping of paracolic adipose tissue and
thickening of the intestinal wall may be detected. In addition, the
‘comma sign'’ indicating the presence of diverticulum and the
‘centipede sign’ formed by the prominence of mesenteric vessels
also support the diagnosis (6).

Although CT is the most common imaging modality with high
sensitivity and specificity in cases of acute abdomen (7), caution
should be exercised in some patient groups. In the literature, it has
been reported that the use of contrast media may increase the
risk of contrast-induced nephropathy, especially in the elderly, in-
dividuals with chronic renal failure, diabetes, congestive heart fai-
lure or anemia (8-12). Common clinical conditions in this high-risk
group include mesenteric ischemia, diverticulitis, cholecystitis and
colorectal cancer-induced perforations (13).

Post-contrast acute kidney injury is defined as a sudden deteri-

oration in renal function that develops within 48 hours following
iodinated contrast material administration. Because of this risk,
some radiologists may avoid contrast-enhanced CT even in
patients with minimally elevated serum creatinine levels. However,
it is of great importance to perform CT without delay in patients

in whom a definitive diagnosis cannot be made with clinical and
laboratory data.

In such cases, especially in high-risk patients, preventive measu-
res such as providing adequate hydration before the examination
may significantly reduce the development of contrast nephro-
pathy. In addition to hydration, randomized controlled trials have
demonstrated that agents such as N-acetylcysteine and sodium
bicarbonate may offer protective effects against contrast-induced
nephropathy, particularly in high-risk patients. However, eviden-
ce on their efficacy remains mixed, and clinical practice varies
accordingly (14).

Most non-traumatic acute abdomen patients admitted to emer-
gency surgery are elderly, dehydrated and hypotensive. Although
these clinical features are not a reason to completely exclude CT,
they indicate the need for appropriate preparation beforehand. In
these patients, early hydration should be provided before imaging
and nephrotoxic drugs and anticoagulants should be temporarily
discontinued if possible (15).

Since delays in diagnosis may directly increase morbidity and
mortality rates, CT should be considered as a more prioritized and
accessible tool than surgical diagnostic methods such as lapa-
roscopy or laparotomy. Therefore, radiologists should not avoid
performing CT even in patients at risk of nephropathy, accompa-
nied by necessary precautions (15).

On the other hand, ultrasonography should be initially preferred

in cases of suspected acute appendicitis. However, in practice, it
is common for emergency physicians, especially those who are
concerned about missed diagnosis, to order CT without general
surgery consultation. This approach leads to unnecessary expo-
sure of patients to radiation and also causes loss of time and labor
(16).

1.3 The Role of Artificial Intelligence Based Imaging Models
in the Diagnosis of Acute Abdomen

Diagnosis of non-traumatic acute abdomen is often difficult
because many pathologies such as appendicitis, cholecystitis,
diverticulitis, intestinal obstruction and perforation present with
similar clinical findings. In this context, imaging methods play a
critical role in differential diagnosis.

In recent years, artificial intelligence (Al) supported algorithms
have been developed to support this diagnostic process. Deep le-
arning-based Al systems show promising performance especially
in tasks such as lesion detection, segmentation and classification
in CT images.

In the literature, it has been shown that Al models achieve accura-
cy rates comparable to radiologists in the evaluation of conditions
requiring emergency surgery such as pneumoperitoneum with
conventional radiography. For example, a deep learning model
developed by Park et al. was able to identify pneumoperitoneum
with high specificity and sensitivity in both supine and standing
radiographs (17,18). However, Brejnebel et al. reported that an Al
model developed to detect pneumoperitoneum from CT images
had high specificity but moderate sensitivity (19). This shows that
algorithms may be limited especially in the presence of small volu-
mes of free air.

Al-assisted analysis has also been shown to be effective in acute
conditions such as intestinal obstruction. Deep learning models
help radiologists in automatic detection of transition zones and
can reduce reporting time (20). In common cases such as ap-
pendicitis, diagnostic models developed by Al with both CT and
ultrasound-based data offer high accuracy and generalizability
(21,22). However, performance is limited in ultrasound-based Al
applications due to the dynamic and operator-dependent nature
of imaging (22).
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Al models developed for specific conditions such as necrotizing
enterocolitis and intussusception in pediatric patients are also
promising. These models both facilitate the diagnostic process for
radiologists and provide guidance for less experienced clinicians
(23). Likewise, in gallbladder inflammation or complication risk, Al
can support the diagnosis with data obtained from imaging and
contribute to appropriate surgical decisions (24).

Furthermore, the role of Al in supporting the diagnostic process
has been demonstrated in other non-traumatic pathologies such
as pancreatitis, renal colic and aortic aneurysm (25). In particular,
radiomic analysis has the potential to increase diagnostic sensi-
tivity by revealing details that the human eye cannot distinguish
(26).

In the light of all these data, the application potential of Al in acute
abdomen cases is increasing. However, factors limiting model
generalizability, variability in data set quality, interpretability defi-
ciencies and difficulties in integration into clinical workflow remain
important. Nevertheless, given its integration into clinical decision
support systems and its potential to accelerate workflows, Al is
expected to be incorporated into clinical applications on a larger
scale in the near future (25).

1.4 Unnecessary CT Use in Acute Abdominal Cases and Its
Ethical Dimension

Computed tomography (CT) is a commonly used imaging mo-
dality in the diagnosis of non-traumatic acute abdomen patients
due to its high sensitivity and rapid results. However, the routine
use of CT in every clinical situation is an approach that should be
questioned not only medically but also ethically. Long-term radi-
ation-related risks especially in young patients and complications
such as the possibility of contrast-induced nephropathy in elderly
and comorbid individuals are important concerns (15,27).

In emergency departments, CT order rates are increasing due to
patient density, diagnostic uncertainty and malpractice concer-
ns. Over time, this tendency has become a habit defined as 'CT
reflex’, which leads to an almost automatic request for imaging in
every case of abdominal pain (16). This situation may contradict
the principle of primum non nocere (‘first do no harm’), one of the
basic ethical principles of modern medicine.

From an ethical point of view, radiation-exposing advanced ima-
ging modalities such as CT should only be used on the basis of
appropriate clinical indications. In pediatric patients, the long-term
risks of ionizing radiation—including increased lifetime cancer
risk—should be carefully weighed before ordering CT scans.
Adherence to the ALARA principle (“As Low As Reasonably Achie-
vable") is essential when imaging is required.

In pregnant patients, magnetic resonance imaging (MRI) should
be considered as a safer alternative when clinically feasible, as

it provides detailed anatomical information without exposing the
fetus to ionizing radiation. This decision should be based on the
patient’s presenting symptoms, age, comorbidities and individual
risk factors. At the same time, the patient should be given clear,
understandable and balanced information about the imaging to be
performed, and the informed consent process should be comple-
ted by providing information about possible radiation and contrast
complications.

International clinical guidelines also recommend that decisi-
on-making processes should be individualized and guided by
algorithmic supports in this direction (28). In this way, not only
patient safety is ensured, but also ethical and efficient use of
healthcare resources becomes possible.

In conclusion, decisions regarding the use of CT in non-traumatic
acute abdomen should be based on medical necessity and ethical
responsibilities. Unnecessary examinations should be avoided,
less invasive methods should be used to reach a diagnosis, and
CT should only be used when clinically necessary. This approach
will be a holistic approach that considers both individual patient
benefit and rational use of social health resources.

Even though advanced imaging techniques such as CT are
covered by national healthcare systems, their unnecessary use
contributes to increased overall healthcare spending. Avoiding
redundant imaging can support more efficient allocation of public
health resources and promote ethical responsibility in clinical
decision-making.

1.5 Conclusion and Recommendations

In conclusion, radiologic evaluation preferences for non-traumatic
acute abdomen cases should be made on a patient-specific basis.
Imaging decisions in patients with non-traumatic acute abdominal
pain should be guided by structured clinical reasoning.

Before ordering a CT scan, physicians are encouraged to consider
the following: Do the patient’s history, physical examination, and
laboratory findings strongly suggest a specific diagnosis? Can
ultrasonography provide sufficient information without expo-

sing the patient to radiation? Is the patient at increased risk for
contrast-related complications such as advanced age or renal
insufficiency?

This patient-centered approach promotes ethical use of diagnos-
tic tools and helps avoid unnecessary imaging.

In patients with a prediagnosis of acute appendicitis, it would be
an appropriate approach to perform ultrasonographic evaluation
first and to perform CRT after general surgery consultation and
when deemed necessary. It will be possible to minimize possible
complications such as nephropathy by making the necessary
preliminary preparations and taking protective measures before
performing CRT, especially in elderly and high-risk patients.

Despite all the artificial intelligence-based developments in
radiologic imaging techniques in recent years, we believe that the
approach to acute abdomen cases without knowing the patient’s
history, physical examination findings and laboratory values will
still be incomplete and inadequate.
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Olgu Sunumu
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Non Ketotik Hiperglisemik Hiperozmolar Duruma Bagl Hemikore: Olgu Sunumu

Hemichorea due to Non Ketotic Hyperglycemic Hyperosmolar Condition: Case Report

Seval OZAYDINLI (1), Burcu GOKGE COKAL(1)

OzZET

Hemikore viicudun bir tarafinda istemdisi, kisa sureli, sigrayici hare-
ketlerin gorildiigl nérolojik bir durumdur. Kore tablosu Huntington
hastaligi gibi birincil nérolojik bir genetik bozuklugun belirtisi olabilir
veya hipo/hiperkalsemi veya hiperglisemi gibi sistemik, toksik veya
metabolik bir nedenin nérolojik komplikasyonu olarak ortaya ¢ikabi-
lir. Hiperglisemi iliskili hemikorenin tipik Gclisu, istemsiz hareketler,
norogorintilemede striatal anormallikler (diyabetik striatopati) ve
diyabetle birlikte non-ketotik hiperglisemidir. Bu olgu sunumunda
nonketotik hiperglisemik hiperozmolar durum nedeniyle hemikore
gelisen 69 yasinda bir kadin hasta beyin gortintiileme bulgulari ve
laboratuvar verileri ile birlikte sunulmaktadir.

Anahtar Kelimeler: Diyabetes Mellitus, norolojik komplikasyon,
kore

ABSTRACT

Hemichorea is a neurological condition characterized by involuntary,
brief, and rapid movements on one side of the body. Chorea can be
a manifestation of primary neurological genetic disorders, such as
Huntington’s disease, or it may occur as a neurological complication
of systemic, toxic, or metabolic causes, such as hypo/hypercalce-
mia or hyperglycemia. The typical presentation of hyperglycemi-
a-associated hemichorea includes involuntary movements, striatal
abnormalities on neuroimaging (diabetic striatopathy), and non-ke-
totic hyperglycemia in conjunction with diabetes. In this case report,
a 69-year-old female patient who developed hemichorea due to
non-ketotic hyperglycemic hyperosmolar state is presented, along
with her neuroimaging findings and laboratory data.

Keywords: Diabetes Mellitus, neirological complications, chorea
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GIRIS

Kore; ekstremite distallerinde, kisa siireli, sigrayici, diizensiz ve 6n-
gorulemeyen bir sekilde surekli devam eden kas aktivasyonunun
neden oldugu istemsiz, ani ve hizli hareketlerin varligiyla karak-
terize bir tlr hiperkinezidir (1). Kore tablosu Huntington hastaligi
gibi birincil nérolojik bir genetik bozuklugun belirtisi olabilir veya
hipo/hiperkalsemi veya hiperglisemi gibi sistemik, toksik veya
metabolik bir nedenin noérolojik komplikasyonu olarak ortaya ci-
kabilir (2). Hiperglisemi iliskili hemikorenin tipik Gg¢lust, istemsiz
hareketler, norogoriintilemede striatal anormallikler (diyabetik
striatopati) ve diyabetle birlikte non-ketotik hiperglisemidir (3).
Nadir de olsa tedavi edilebilir bir durum oldugu i¢in taninmasi
o6nemlidir. Bu olgu sunumunda nonketotik hiperglisemik hiperoz-
molar (NKHH) durum ile gelen kore hastasini sunmayl amacladik.

OLGU

69 yasinda kadin hasta, sag kolunda 6 gindir istem digi hare-
ketleri olmasi nedeni ile poliklinigimize basvurdu. Hastaya 2020
yilinda HbA1c dederinin 10 saptanmasi lizerine Diabetes Mellitus
(DM) tanisi konuldugu, oral antidiyabetik baslandigi ancak has-
tanin ilaclarini kullanmadigi ve takiplerine gitmedigi 6drenildi.
Hastanin vitallerinde parmak ucu kan sekeri 596 saptandi. Tam
idrar tetkikinde keton negatif, glukoz pozitif, kan gazinda pH de-
geri 7.38 (normal aralik: 7,35-7.45) saptandi. Serum ozmolalitesi
299 mosm/L (normal aralik: 275-295 mosm/L) olarak hesaplan-
di. Norolojik muayenesinde sag Ust ve alt ekstremitede koreiform
hareketler izlendi. Bu durum disinda norolojik muayenesi do-
galdi. Beyin Manyetik Rezonans goriintilemede (MRG) T1 se-
kansinda sol korpus striatumda asimetrik intensite artisi izlendi.

Resim 1. A. Kranial MRG T1 sekansi aksival kesitinde sol korpus striatum intensite artigt,

B. Kranial MRG T1 sekans: sagittal kesitinde sol korpus striatumda intensite artist

Hastada klinik, laboratuvar ve radyolojik bulgular esliginde non-
ketotik hiperglisemik hemikore dustnuldu. Tedavi planlamasi
acisindan endokrinolojiye konstilte edildi. Kan sekeri intravenéz
kristalize insilin ile regtile edildikten bir giin sonra hastanin ba-
cagindaki, iki giin sonra kolundaki istem disi hareketler azal-
di ve Uglincli guin hemikore tablosunda tamamen diizelme go-
rildi. Hasta diyabet tedavisi dizenlendikten sonra taburcu
edildi. Takiplerinde istem disi hareketlerde tekrarlama gorilime-
di. Hastaya 10 ay sonra c¢ekilen beyin MRG'de, ilk incelemede-
ki T1 hiperintens sinyal artisinin tamamen duzeldigi gordldu.

Resim 2. A 10 ay sonra gekilen kramal MRG T1 sekansi aksiyal kesiti

B. 10 ay sonra gekilen kranial MRG T1 sekansi sagittal kesita

Olgunun ve goruntiilemelerin sunumu icin hastamizdan s6zli ve
yazili onam alinmistir.

TARTISMA VE SONUC )

NKHH durumun neden oldugu kore nadir bir durumdur. lleri yas-
Il kadinlarda daha sik goriilen NKHH durum, genellikle kontrolsiiz
diyabet hastaligi ve ¢ok yiiksek kan sekeriyle iligkilidir (4). NKHH
duruma bagl korenin kesin patofizyolojisi henliz aydinlatilamamis
olsa da kan hiperviskozitesi, petesiyal kanama, gama-aminobiitirik
asit (GABA) tukenmesi ve serebral kan akim yetmezligi gibi bircok
hipotez 6ne surllmustar (5). Hiperglisemi tablosunun diizeltiime-
si genellikle tedavi edicidir ancak hipergliseminin diizelmesinden
sonra nadiren kore tablosu aylarca devam edebilir.3 Korenin uzun
slire devam etmesinin nedeninin striatal kalici damar degisiklikleri
oldugu disunilmektedir (6). NKHH durumunda icinde bulundugu
metabolik korelerin bircogunda MRG taramalarinda anormallik go-
ruliir. Gortintlleme anormalliklerini aciklamak icin cesitli hipotezler
ortaya atilmistir. Kalsifikasyonlar, petesiyal kanama, paramagnetik
maddelerin birikmesi, miyelin yikimi bu hipotezler arasindadir. An-
cak MR degisikliklerinin etiyolojisi net olarak anlasilamamistir (5).
Hiperglisemik korenin MRG goriintiisii cogunlukla T1 sekanslar-
da striatum ve pallidumda sinyal artisi seklindedir (4). Hastalarin
yaklasik %90'inda lezyonlarin ve semptomlarin tek tarafli oldugu;
yalnizca %9,70'inin cift tarafli oldugu bildirilmistir (7). Anamnez,
kapsamlimuayene, laboratuvar bulgulari ve destekleyicikraniyal go-
riinttileme, metabolik korenin teshis ve tedavisinin temel araglaridir.
Patofizyoloji tam olarak aydinlatilamamis olmasina ragmen cogdu
hastada kan sekeri regulasyonu ile semptomlar diizelmektedir.
Bizim hastamizda da literatir ile uyumlu olarak kan sekeri regu-
lasyonu ile kore tablosu tamamen duzelmistir. Kore ile gelen diya-
betik hastalarda uygun tedavinin ve semptom kontrolliniin sag-
lanabilmesi icin NKHH durumun akilda bulundurulmasi gerekir.
Yazar Katkilar:

S.0: Yaziyi yazan, literatlir taramasi, veri toplanmasi

B.G.C: Ana fikir, denetleme, elestirel inceleme

KAYNAKLAR

1Vasudevan V, Laway BA, Wani Al, Wani MM. Chorea Associated
with Nonketotic Hyperglycemia (Diabetic Striatopathy) in an Elder-
ly Male. Indian J Endocrinol Metab. 2018 Nov-Dec;22(6):859-860.
2.Cardoso F. Curriculum of Movement Disorders. Viyana: Springer;
2017. Chorea, ballism and athetosis; s. 275-282.

3.Hemichorea as a first clinical manifestation of diabetes type 2:
case report and review of literature. Sonia M-P, Catalina A, Sandra
C, Javier M. J Neurol Stroke. 2018;8:270-271.

4. "Hyperglycemic Hemichorea: A Case Series". Moon S, Kim
HE, Oh TJ, Ahn CH, Choi SH, Jang HC. Ann Geriatr Med Res.
2021;25:222-225

5.Hemichorea and hemiballism an unrecognized presentation of
hyperosmolar hyperglycemic sydrome. Ticona J, Zaccone V, Za-
man U, Kashani D, Chung Z, McFarlane IM. Am J Med Case Report
2020;8:159-161

6.Walker RH. Differential diagnosis of chorea. Curr Neurol Neurosci
Rep. 2011;11(4):385-95.

7.Chua, C. B., Sun, C. K., Hsu, C. W., & Hsu, N. W. (2020). Diabetic
striatopathy: Clinical presentation, neuroimaging, and outcomes.
Journal of Clinical Neuroscience, 72, 122-128.

90



91



S.B. ANKARA EGITIM VE ARASTIRMA HASTANESI TIP DERGISI
MEDICAL JOURNAL OF ANKARA TRAINING AND RESEARCH HOSPITAL
Ankara EQt. Ars. Hast. Derg. (Med. J. Ankara Tr. Res. Hosp.)

YAYIN KURALLARI

GENEL BiLGILER

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi; Ankara Egitim ve Arastirma Hastanesi’ nin sureli bilimsel yayin organidir. Nisan, agustos ve aralik aylarinda olmak
Uzere yilda U¢ sayi olarak yayimlanir. Tibbin her dali ile ilgili olabilecek retrospektif, prospektif veya deneysel arastrma, (davetli) derleme, olgu sunumu, editoryal
yorum / tartisma, editére mektup, tibbi ve cerrahi tedavi teknikleri, tibbi kitap degerlendirmeleri ve tip glindemini belirleyen giincel konulari yayimlayan, ulusal ve
uluslararasi tim tip camiasina ulasmayi hedefleyen bilimsel bir dergidir.

AMAGC VE KAPSAM

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi; Ankara Egitim ve Arastirma Hastanesi’ nin sureli bilimsel yayin organi olup 1966 yilinda yayin hayatina baslamistir.
Nisan, agustos ve aralik aylarinda olmak Uzere yilda (¢ sayi olarak yayimlanir.

Tibbin her dalr ile ilgili olabilecek retrospektif, prospektif veya deneysel arastirma, (davetli) derleme, olgu sunumu, editoryal yorum / tartisma, editére mektup, tibbi
ve cerrahi tedavi teknikleri, tibbi kitap degerlendirmeleri ve tip glindemini belirleyen giincel konulari yayimlayan, ulusal ve uluslararasi tim tip camiasina ulasmayi
hedefleyen, onyargisiz ve Gift-kor hakemlik ilkeleri cercevesinde yayin yapan acik erisimli bilimsel bir dergidir.

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, kapsam olarak tibbin her dali ile ilgili retrospektif, prospektif veya deneysel arastirma, (davetli) derleme, olgu sunu-
mu, editdryal yorum / tartisma, editére mektup, tibbi kitap degerlendirmeleri yayimlayan bilimsel, uluslararasi hakemli bir dergidir.

Derginin yazim kurallarina gére génderilen calismalar TUBITAK-DERGIPARK online yayin platformu tizerinden kabul edilmektedir. Derginin yayin dili Tirkge ve ingiliz-
ce'dir. Yayimlanmak igin génderilen makalelerin daha 6nce baska bir yerde yayimlanmamis veya yayimlanmak Uzere génderilmemis olmasi gerekir.

Dergiye gonderilen makale bigimsel esaslara uygun ise editor ve en az iki danismanin incelemesinden gegip gerek gortldugu takdirde, istenen degisiklikler yazar-
larca yapildiktan sonra yayimlanir.

Amacimiz, bilime katki yapmaya calisan degerli arastirmacilarimizin yogun emeklerinin eseri olan ¢aligmalarinin karar verme ve yayimlanma strecini en kisa stirede
sonuclandirmaktir. Dergimizin bilimsel kalitesini yikseltmek igin yazar, hakem ve okuyucularimizin deg@erli goris, éneri, bildirim ve yapici elestirilerine agik oldugu-
muzu, bunlara gereken hassasiyeti gosterdigimizi bildiririz.

ACIK ERiSiM VE MAKALE DEGERLENDIRME

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, agik erisimli bir dergidir.

Dergi, elektronik ortamda online olarak yayimlanan sayilara ve sayi iceriginde yer alan makalelerin tam metinlerine, yayinlandigi anda Ucretsiz erisim saglar.

Dergi, tim kullanicilara makalelerin tam metinlerini okuma, indirme, kopyalama, dagitma, yazdirma, arama veya baglanti verme, dizine eklemek icin tarama, veri
olarak yazilima aktarma veya baska herhangi bir yasal amag i¢in kullanma izni verir.

Yazar(lar)dan yazilarinin yayimi igin herhangi bir Ucret talep edilmez.

Okuyucular dergi igerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler.

Dergi herkese, her an Uicretsizdir. Bunu saglayabilmek icin dergi Ankara Egitim ve Arastirma Hastanesi' nin fiziksel imkanlarindan, DERGIPARK bilimsel dergi yayin
platformunun Ucretsiz makale degerlendirme ve online yayin sisteminden ve editérlerin ve hakemlerin stiregelen géndllt gabalarindan yararlanmaktadir.

BiLIMSEL SORUMLULUK

Yayimlanmak tzere gonderilen ¢alismalarda ismi yer alan tim yazarlarin akademik-bilimsel olarak dogrudan katkisi olmalidir. Yazar olarak belirlenen isim asagidaki
ozelliklerin tamamina sahip olmalidir.

*Makaledeki ¢alismayi planlamali veya yapmall,

*Makaleyi yazmali veya revize etmeli,

*Son halini kabul etmelidir.

Calismalarin bilimsel kurallara uygunlugu yazarlarin sorumlulugundadir. Génderilen tim galismalarda, yazarlarin calismaya verdigi katkilar agikga belirtilmis olmalidir.
Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, Uluslararasi Tip Dergileri Editorleri Kurulu'nun (International Committee of Medical Journal Editors) standartlarini
uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Génderilen Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlan-
masl (Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication)'daki yazarlik kriterlerini karsilamalidir.
Bu konudaki bilgiye www.icmije.org adresinden ulasilabilir.

ETiK SORUMLULUK

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi’ ne gdnderilen calismalarin etik ve bilimsel standartlara uygun olmasi gerekmektedir. Yayimlanan makalelerin
bilimsel, etik ve hukuki sorumluluklar yazar(lar)a ait olup editor, editdrler kurulu ve yayin kurulu Gyelerinin gérUslerini yansitmaz.

Dergi, yayimladigi makalelerde, konu ile ilgili en yiksek etik ve bilimsel standartlarda olmasi ve ticari kaygilar olmamasi sartini gézetmektedir. Bu cercevede herhangi
bir ticari Grdn reklamina yer vermemektedir. Editérler ve yayin kurulu, yayimlanan makalelerde yer verilen ticari Grtnlerin 6zellikleri ve agiklamalari konusunda hicbir
garanti vermemekte ve sorumluluk kabul etmemektedir.

Yayimlanmak icin génderilen calismalarin daha 6nce baska bir yerde yayimlanmamis veya yayimlanmak tzere génderiimemis olmasi gerekir. Eger galismada daha
once yayimlanmis; alinti yazi, tablo, resim vs. mevcut ise ¢alismanin sorumlu yazari, yayin hakki sahibi ve yazarlarindan yazili izin aimak ve bunu ¢alismada belirtmek
zorundadir. Dergiye génderilen galisma bicimsel esaslara ve génderildigi dilin yazim kurallarina uygun ise editor / alan editérl ve en az iki danismanin incelemesin-
den gegcip gerek goruldigu takdirde, istenen degisiklikler yazarlarca yapildiktan sonra yayimlanir.

Deney hayvanlariile yapilan galismalar dahil, tim prospektif ve retrospektif galismalar ile yUrdrltikteki mevzuat geregi etik kurul onayi alinmasi gereken diger galisma-
lar icin Etik Kurul Onayi alinmali ve yazinin "Gereg ve Yontem" bélimunde Etik Kurul Onayinin alindigi kurum, onay numarasi ve alindidi tarih (guin-ay-yil) belirtimelidir.
Dergi, insan 6gesinin icinde bulundugu tim calismalarda Helsinki Deklarasyonu Prensipleri’ ne uygunluk (https://www.wma.net/ policies-post/wma-declarati-
on-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects)) ilkesini kabul eder. Bu tip galismalarin varliginda yazarlar, calismanin “Gereg ve
Yontemler” bélimunde bu prensiplere uygun olarak galismayi yaptiklarini, etik kurul onayi ve ¢alismaya katilmis insanlardan “Bilgilendirilmis riza (informed consent)”
aldiklarini belirtmek zorundadirlar.

Calismada ‘hayvan’ 6gesi kullaniimis ise yazarlar, galismanin “Gereg ve Yontemler” bélimuinde, “Guide for the Care and Use of Laboratory Animals (https://www.
nap.edu/catalog/5140/guide-for-the-care-and-use-of-laboratory-animals)” prensipleri dogrultusunda ¢alismalarinda hayvan haklarini koruduklarini ve hayvan de-
neyleri etik kurulu onayi aldiklarini belirtmek zorundadirlar.

Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina bakilmaksizin hastalardan “Bilgilendirilmis riza (informed consent)” alinmali ve ¢alisma iginde bu durum
belirtilmelidir. Kisisel Verilerin Korunmasi Hakkinda Kanun Cergevesinde onam alinmasi ve yetkili merciiler tarafindan talep ediimesi halinde sunulmasi, yazarlarin
sorumlulugundadir.

Egder calismada dogrudan veya dolayli ticari baglanti ya da galisma igin maddi destek alinan kurum mevcut ise yazarlar; kullanilan ticari Gran, ilag, firma ile higbir ticari
iliskilerinin olmadigini veya bir iligkileri varsa nasil bir iliskisinin oldugunu (konsdltan, diger anlasmalar, vb), editére sunum sayfasinda bildirmek zorundadir. Calisma-
larin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

iNTIHAL TARAMASI
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TELIF HAKKI FORMU

Makale Bashg:

Sayin Editor,

Yayinlanmasi dilegiyle Ankara Egitim ve Arastirma Hastanesi Tip Dergisi'ne gdnderdigimiz makalenin yazarlari
olarak;

Bu ¢alismanin:

1. Bilimsel etik ve sorumlulugunun bize ait oldugunu,

2. Daha 6nce yurticinde veya yurtdisinda Tirkgce veya yabanci bir dilde yayinlanmadigini

3. Bagka bir yayin organina yayinlanmak tizere génderilmedigini

4. Yayin igin kabull halinde Creative Commons Attribution-NonCommercial-ShareAlike 4.0 (CC-BY-NC-SA) Uluslararasi
Lisansi altinda lisanslanacagini kabul ediyoruz
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YAYIN KURALLARI

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi intihale sifir tolerans politikasi izlemektedir. Bu politikanin bir sonucu olarak Dergiye génderilen tim galismalar ya-
zarlari tarafindan lisansli bir uygulama (iThenticate ya da Turnitin) ile taranmali ve benzerlik raporu makale dosyalari ile birlikte sisteme yiklenmelidir. Kabul edilebilir
benzerlik orani %20 nin altidir. Belirlenen oranin tizerinde benzerlige sahip yazilar degerlendirmeye alinmadan reddediilir.

EPIDEMiYOLOJIK VE iSTATiSTiKSEL DEGERLENDIRME

istatistiksel inceleme yapilan tiim retrospektif, prospektif ve deneysel arastirma makaleleri dergiye génderilmeden énce biyoistatistik incelemelerin gecerliligi ve
gucl agisindan degerlendirimeli ve uygun plan, analiz ve raporlama ile belirtimelidir. Editorler, gerekli gordikleri takdirde istatistiksel incelemeye ait ham verileri
isteme haklarini sakli tutarlar

YAZIM DiLi YONUNDEN DEGERLENDIRME

Derginin yayin dili Turkce ve Ingilizce' dir. Tirkee calismalarda Turk Dil Kurumu'nun Tirkce s6zIUgU veya “https://sozluk.gov.tr/" adresinde yer alan gevrimici sézItk
esas alinmalidir. Varsa ilgili brans derneklerinin kendi terim sézliikleri de kullanilabilir. Ingilizce calismalar ve ingilizce 6zetler, dergiye génderiimeden énce Ingilizce dil
uzmani ve/veya ana diliingilizce olan (native speaker) bir kisi tarafindan degerlendirilmelidir. Calismays, ingilizce yéniinden degerlendiren kisi yazarlardan biri degil ise
bu kisinin ismi makalenin sonunda bulunan “Tesekkir (Acknowledgement)” bolimiinde belirtimelidir. Dergimize yayimlanmak Gzere gdnderilen ve degerlendirme
sonucunda yayima kabul edilen galismalardaki yazim ve dilbilgisi hatalarinin yazarlar tarafindan dtzeltimesi gerekmekle beraber, gerek gorildugu taktirde, ¢alisma-
nin bilimsel igerigine dokunmadan, redaksiyon komitesi tarafindan ayrica duzeltilebilir. Yazarlar bu diizeltmeleri kabul etmis sayilirlar.

MAKALE DEGERLENDIRME SURECI

Ankara Egitim ve Arastrma Hastanesi Tip Dergisi'ne génderilen galismalardan yayimlanabilir oldugu distnulenler siki bir double-blind peer review surecinden
gegirilmektedir.

Dergiye yayimlanmasi dile@iyle génderilen her calisma, yazim kurallarina uygunluk agisindan bir 6n incelemeye tabi tutulmaktadir. On incelemeden gegen calisma-
lara konusuna uygun olarak bir alan editéru belirlenir ve galisma bu editére yonlendirilir.

ilgili Alan editéri calismaya en az iki hakem atayarak calismanin bilimsel degerlendirme siirecini baslatir. Hakem secimi calismanin konusuna gére yapllir,
Calismada yer alan yazarlarinin kimlikleri, ¢alistiklar kurumlar ve galismanin yapildigi kurum/kurumlar hakemlerden gizli tutulmaktadir. Hakemler, dolduracaklari “ma-
kale degerlendirme formu” ile alan editdrlerine, ¢calismanin bilimsel degeri, metodolojisi, istatistiksel degerlendirmelerin yerindeligi, verilerin tartisiimasinin yeterliligi
ve varilan sonuglarin verilerle uyumiu olup olmadigi gibi konularda kendi bilimsel géruslerini iletirler. Istatistik agisindan daha detayll incelenmesi gerektigi distntlen
calismalar istatistik uzmanlarina génderilir. ligili Alan editéri hakem degerlendirme formlarini da kapsayan genel bir degerlendirme ile kanaatini Dergi Editorler Ku-
rulu’na sunar.

Hakem yorumlari, de@erlendirmeleri, elestiri ve dneriler elektronik olarak galismanin sorumlu yazarina iletilir. Calismalarin hakeme génderilmesinde oldugu gibi bu
suregte de hakem kimlikleri yazara iletiimez ve gizli tutulur. Hakemler tarafindan istenen diizeltmelerin yapilmasi igin yazarlara geri génderilen ¢alismalarda Derginin
daha 6nceden ilan ettigi stre icinde gerekli duzeltmelerin yapilarak, yeniden de@erlendirmeye sunulmasi beklenir.

istenen dizeltmelerin yapiimast icin geri génderilen calismalarin takip sorumlulugu yazarlara aittir. Hakem énerileri dogrultusunda diizeltilip derginin belirledigi stre
icinde sisteme yUklenmeyen ¢alismalar reddedilecektir.

YAYIN PLATFORMU

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, elektronik ortamda TUBITAK-DERGIPARK online bilimsel dergi yayincilik platformu tizerinden yayimlanmaktadir.
Derginin web adresi: https://dergipark.org.tr/tr/pub/aeahtd

Dergiye calisma génderimi ve stirec takibi DERGIPARK sistemi (izerinden yur(ittimektedir. Calisma génderebilmek icin éncelikle DERGIPARK platformuna Gye olun-
malidir.

Derginin yayin kurallarina https://dergipark.org tr/tr/pub/aeahtd/writing-rules adresinden elektronik olarak ulasilabilir.

Calismanin DERGIPARK' a yiiklenmesini takiben, Derginin e-posta adresine de makalenin DERGIPARK ID numarasi ve bagligini da iceren bir bilgilendirme e-postasi
gonderilmesi gerekmektedir.

iletisim icin e posta adresi: ankarahastanesidergisi@gmail.com

YAYIN HAKKI

Ankara Egitim ve arastirma Hastanesi Tip Dergisi’ nde yayimlanan makaleler, Creative Commons Atif — Gayri Ticari-Ayni Lisansla Paylas 4.0 (CC BY-NC-SA 4.0)
Uluslararasi Lisansi altinda lisanslanmis olup lisans sartlarina uygun sekilde paylasiimasina izin verilmistir. Dergide yayimlanan ¢alismalar, ticari olmamak, uygun bir
sekilde atif vermek, ve yukarida belirtilen lisanslama kosullarina uymak kaydi ile kullanilabilir, kopyalanabilir, gogaltilabilir ve uyarlanabilir. Yayimlanan ¢alismalarda yer
alan dustince ve oneriler timuyle yazarlarin sorumlulugundadir. Dergide yayimlanan yazilar igin telif hakki édenmez

Yazarlar, "Yayin Haklari Formu” nu doldurup, galisma ile birlikte géndermelidirler. Yayin Haklari Formu olmadan génderilen galismalar degerlendirmeye alinmaya-
caktr.

YAZI GESITLERI
Dergiye yayimlanmak Uzere gonderilecek yazi cesitleri su sekildedir.

EDITORDEN:
Dergide yayimlanarak bilimsel gevrelere ulastirimasina gerek gorulen editér, editér yardimcilari ya da davetli yazar (lar) tarafindan kaleme alinan kisa yazilardir.

MAKALE YORUMU:
Yayimlanan orijinal arastirma makaleleri ile ilgili olarak arastirmanin yazarlarindan olmayan, arastirma konusunun uzmani farkli bir bilim insani tarafindan yapilan
degerlendirmedir.

6ZGUN CALISMA:

Prospektif ya da retrospektif her turli deneysel ve klinik galismalar yayimlanabilmektedir.

Ozglin galismalar asagidaki bélumlerden olusmalidir:

Ozet (Abstract): Turkce ve ingilizce olarak ayr ayr en fazla 300 kelime icermelidir. Amac (aim), gereg ve yéntem (material and method), bulgular (results),
sonug (conclusion) béldimlerinden olugsmalidir.

Anahtar Kelimeler (Keywords): Tirkce ve ingilizce olmak (izere en az 3, en fazla 5 kelimeden olusmali, Medical Subject Headings (MeSH)' e uygun olarak
verilmelidir.

Giris (Introduction): calismanin kisa ve anlasilir sekilde amacinin agiklandigi kisimdir.

Gereg ve Yontem (Material and Method): Calismada kullanilan gereg, yontem, istatistik degerlendirme vb nin detayl sekilde aciklandigi kisimdir. Etik kurul onayi



S.B. ANKARA EGITIM VE ARASTIRMA HASTANESI TIP DERGISI
MEDICAL JOURNAL OF ANKARA TRAINING AND RESEARCH HOSPITAL
Ankara EQt. Ars. Hast. Derg. (Med. J. Ankara Tr. Res. Hosp.)

YAYIN KURALLARI

alinmasi gereken calismalar igin etik kurul onayinin alindigi kurum, tarih ve sayisi agik bir sekilde bu kisimda belirtiimelidir. Etik kurul onayi / bilgilendirilmis onam formu
olmayan yazilar degerlendirmeye alinmadan reddedilecektir.

Bulgular (Results): Calismada elde edilen bulgularin detayli sekilde agiklandidi kisimdir
Tartisma (Discussion): Elde edilen bulgularin giincel literatir esliginde tartisildigi kisimdir.

Sonug (Conclusion): Elde edilen bulgular ve tartisma sonunda yazarlarin vardigi sonucun agiklandigi kisimdir.

Tesekkur (Acknowledgements): Calismaya katkida bulunmakla beraber yazarlar iginde yer almayan kisilerle calismada katkisi olan kurum ve kuruluglarin
aciklandigi ve kendilerine tesekkur edilen kisimdir. Calismada herhangi bir kisi, kurum ya da kurulustan maddi destek saglanmis ise bu bolimde belirtiimelidir. Calis-
mada herhangi bir ¢ikar gatismasi olup olmadigi da bu bélimde agiklanmalidir.

Kaynaklar (References): Makale iginde gegis sirasina gore tim kaynaklarin verildigi kisimdir.

DERLEME:

Dergi sadece davetli derleme kabul etmektedir. Editorler kurulu tarafindan belirlenen tibbi bir konuda en son tibbi gelismeleri de kapsayacak sekilde davet edilen
yazar ya da yazarlar tarafindan hazirlanir. Yazar / yazarlarin ilgili konu ile ilgili basiimis yayinlarinin olmasi 6zellikle tercih nedenidir. Derleme makalelerinin yapisi asa-
Jidaki bolumlerden olugsmalidir:
Ozet (Abstract): Turkce ve ingilizce olarak ayr ayri en fazla 250 kelime icermelidir. Derleme makalelerin Ozetlerinde badlim olmasi zorunlu degildir.
Anahtar Kelimeler (Keywords): Tirkce ve ingilizce olmak Uizere en az 3, en fazla 5 kelimeden olusmali, MeSH indeksine uygun olarak verilmelidir.
Temel bolimler ardisik olarak numaralandiriimalidir. Alt bélimler 1.1, 1.2 gibi alt basliklarla belirtilmelidir. Derlemelerin basliklari icerdikleri konuyu agiklayici olmalidir.
Kaynaklar (References): Makale iginde gegis sirasina gore tim kaynaklarin verildigi kisimdir.

OLGU SUNUMU:

Nadir gordlen, tani ve tedavide farklilik ya da yenilik gdsteren olgularin sunuldugu makalelerdir. Yeterli sayida fotograflarla ve semalarla desteklenmis olmalidir. Olgu
sunumlarinin yapisi agagidaki gibi olmalidir:

Ozet (Abstract): Turkge ve ingilizce olarak ayn ayri en fazla 150 kelime icermelidir. Bolimstz olmalidir.

Anahtar Kelimeler (Keywords): Tirkge ve ingilizce olmak Uzere en az 3, en fazla 5 kelimeden olusmali, MeSH indeksine uygun olarak verilmelidir.

Giris (Introduction): Olgunun sunum gerekgesinin kisaca belirtildigi, tani, tedavi, laboratuvar verilerinin detayli olarak agiklandigr kisimdir.
Tartisma (Discussion): Olgunun tartisildigi kisimdir.
Kaynaklar (References): En fazla 12 tane olmalidir.
Olgu sunumunda sunulan hastalardan (18 yasindan kdgukler igin yasal vasisinden) “bilgilendirilmis onam formu (informed consent)” alinmali ve ¢alisma igeriginde
belirtilmelidir.

EDiTORE MEKTUP:

Son bir yil iginde dergide yayimlanan makaleler ile ilgili olarak, okuyucularin degisik gorus, tecribe ve sorulariniigeren en fazla 500 kelimelik yazilardir. Baslik ve 6zet
bolumleri yoktur. Kaynak sayisi 5 ile sinirlidir. Hangi makaleye (sayi, tarih verilerek) ithaf olundugu belirtiimeli ve sonunda yazarin ismi, kurumu, adresi bulunmalidir.
Mektuba cevap, editor veya makalenin yazar(lar)i tarafindan, yine dergide yayimlanarak verilir.

TIBBIi EGITiM:

GUncel tibbi konularda okuyucuya mesaj veren son klinik ve laboratuvar uygulamalarin da destekledigi bilimsel makalelerdir. Yapisi agagidaki gibi olmalidir:
Ozet (Abstract): Turkge ve Ingilizce olarak ayri ayr en fazla 150 kelime icermelidir.

Temel boldmler ardisik olarak numaralandirimalidir. Alt béldmler 1.1, 1.2 gibi alt bagliklarla belirtilimelidir.

Kaynaklar (References)

TIBBi KiTAP DEGERLENDIRMELERI:
Glncel degeri olan ulusal veya uluslararasi kabul gérmus kitaplarin degerlendirmeleridir.
YAZIM KURALLARI

Yazim kurallarina uygun olmayan galismalar dederlendirmeye alinmayacaktir. Derginin yazim kurallarina uygun taslak formlara
https://dergipark.org.tr/tr/pub/aeahtd/writing-rules adresinden ya da Derginin basili halinin son kismindan ulasilabilir. Dergiye yayinlanmasi igin génderilen ¢alisma-
larda asagidaki bicimsel esaslara uyulmalidir.

Calisma, PC uyumlu bilgisayarlarda Microsoft Word Programiiile “Times New Roman" yazi formatinda, 11 punto blyUkluginde ve 1,5 satir araligi verilerek yazilmalidir.
Ozglin arastirma caligmalarinin toplam uzunlugu 5000 kelimeyi gecmemelidir.

Calismalar, Derginin internet sitesinde “formlar” kisminda, basili halinde son sayfalarinda yer alan “calisma génderimi igin son kontrol listesi” ne gére kontrol edildik-
ten sonra sisteme yuklenmelidir.

Editore Sunum Sayfasi:

Calismadan ayri bir sayfa olarak “editére sunum” baslidi ile gdnderilmelidir. Gonderilen galismanin kategorisi, daha énce baska bir dergiye génderilmemis oldugdu,
varsa calismay! maddi olarak destekleyen kisi ve kuruluslar ve bu kuruluglarin yazarlarla olan iliskileri, calisma ingilizce ise ingilizce yéniinden kontrolintin, arastirma
makalesi ise biyoistatiksel kontrolintin yapildigi belirtiimelidir. Ornek sayfaya Derginin internet sitesinde “formlar” kismindan ya da Derginin basili halinin son sayfa-
larindan ulasilabilir.

Bashik Sayfasi:

Calismadan ayn bir sayfa olarak "baslik sayfasi” bagligi ile génderilmelidir. Makalenin baghgi (Tirkge ve ingilizce), tim yazarlanin ad- soyadlari, kurumlari, ORCID
numaralar, telefon numaralari, e-posta ve yazisma adresleri belirtiimelidir. Baslik sayfasinda sorumlu (baslica) yazar belirtiimelidir. Calisma daha énce herhangi
bir bilimsel toplantida sunulmus ise tebli§ yeri ve tarihi belirtimelidir. Ornek sayfaya Derginin internet sitesinde “formlar” kismindan ya da Derginin basili halinin son
sayfalarindan ulasilabilir.

Ozetler:
Yazi gesitleri baliminde belirtilen sekilde Turkge ve ingilizce hazirlanarak, makale metni ile birlikte génderilmelidir.

Anahtar Kelimeler: )
En az 3, en fazla 5 adet, Turkge ve Ingilizce yazimalidir. Anahtar kelimeler ‘Medical Subject Headings (MeSH)' e uygun olarak verilmelidir (www.nlm.nih.gov/mesh/
MBrowser.html).Anahtar kelimeler 6zet sayfasinin en alt kisminda yer almalidir.
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Kisaltmalar:

Kelimenin ilk gegtigi yerde parantez iginde verilir ve tim metin boyunca ayni kisaltmalar kullanilir. Uluslararasi kabul gérmus kisaltmalar igin “Bilimsel Yazim Kural-
lan" kaynagdina basvurulabilir.

0Ozet kisminda kisaltma kullanilamaz.

Herkes tarafindan genel kabul gérmus ve kisaltma hali ile kullanilan kelimeler (DNA, RNA vb.) acik hali veriimeden de kullanilabilir.

Sekil, Resim, Tablo ve Grafikler:

Sekil, resim, tablo ve grafikler calismada islenis sirasina uygun olarak numara verilip, kaynaklar kismindan sonra her biri ayr sayfada olmak Uzere génderilmelidir.
Sekil, resim, tablo ve grafiklerin metin iginde gectigi yerler ilgili cimlenin sonunda belirtiimelidir. Sekil ve resimler igin altinda, tablo ve grafikler icin Usttinde olacak
sekilde agiklamalari eklenmelidir.

Calismanin Word dosyasina eklenecek sekil, resim, tablo ve grafik, 1 MB dan buyuk ise, ayri bir jog dosyasi olarak ta sisteme eklenebilir. Bu durumda, jpg dosya-
sina, galismanin Word seklinin icinde gegen numaralara goére isim verilmelidir. Baski kalitesinde standardin sadlanabilmesi icin sekil, resim, tablo ya da grafiklerin
en az 300 dpi ¢ozUndrlikte hazirlanarak sisteme eklenmesi gerekmektedir.

Sekil, resim, tablo ve grafiklerde kullanilan kisaltmalar ilgili gorselin agiklamasinda belirtimelidir.

Sekil, resim ve grafikler, en fazla 16*20 cm, en az 8 cm buyUklUkte olmali ve blyUtulerek ya da kuculttlerek deforme edilmemis olarak génderilmelidir.

Daha 6nce bagska bir yerde basiimis ya da yayimlanmis sekil, resim, tablo ve grafik kullaniimis ise yayin hakki sahibinden yazili izin alinmalidir. Bu izin sekil, resim,
tablo ve grafik agiklamasinda belirtilmelidir.

Calisma igerisinde ve eklerinde gecen uzunluk, ytkseklik, hacim dlgctimleri metrik Unitelerle (metre, kilogram ya da litre) ve bunlarin ast ve Ust katlar seklinde veril-
melidir. Sicaklik dlgumleri derece santigrad (O C), kan basinci dlctimleri milimetre civa olarak (mmHg) belirtimelidir. Laboratuvar de@erleri International System of
Units' e (SI) uygun olarak belirtimelidir. Sl karsiligi olmayan degerler metin icinde aciklanmak kaydiyla kullanilabilir.

Dért ve Uzeri haneli sayilarda binlik basamaklar arasinda bosluk birakimalidir (Ornek: 1 000 000). Cift haneli sayilar, yazi iginde rakamla, tek haneli sayilar ise
yaziyla verilmelidir. Ancak degerleri belirten ifadelerde tek haneler rakamla verilmelidir (Ornek: 1.cm). Yazi iginde ve tablolarda yiizdelik degerler virgllden sonra iki
basamak, p degerleri virgllden sonra ¢ basamak olarak verilimelidir. Yazi, tablo ve sekillerde yer alan ondalik sayilar Tirkce yazilarda virgil ile ingilizce yazilarda
nokta ile ayrimalidir.

Kaynaklar:

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi, kaynak gosterim sekli olarak AMA standartlarini kabul etmektedir. AMA standartlariyla ilgili detayli bilgiye https://
www.bcit.ca/files/library/pdf/bcit-ama_citation_guide.pdf adresinden ulasilabilir.

Dergiye gonderilecek calismalarda kaynaklar makalede yer alis sirasina gore yaziimali ve metinde ciimle sonunda noktalama isaretlerinden hemen énce parantez
icinde belirtiimelidir. (6rnek: ........... (kaynak no).)

Calismaya katki veren yazar sayisi 6 veya daha fazla ise ilk 6 isim yazilip Turkce kaynaklarda “ve ark.’, ingilizce makalelerde “et al” eklenmelidir.

Yazarlar, kaynaklarin giincellik ve gecerliliginden sorumludur.

Kongre bildirileri ve tezler ancak ¢ok zorunlu ise kaynak olarak gosterilebilir.

Kisisel deneyimler ve basiimamis yayinlar ancak tartisma kisminda kullanilabilir, kaynak olarak gosterilemez.

internet adresleri tek basina kaynak olarak gésterilemez (https://dergipark.org.tr/tr/pub/aeahtd gibi).

Elektronik ortamda yayimlanmis makaleler ilgili makalenin web adresi ve alinti yapildigi tarih belirtilerek kaynak gésterilebilir. Elektronik ortamdaki kaynak kitaplar
icin de ayni kurallar gegerlidir.

Kaynaklarin yazimiigin 6rnekler (Noktalama isaretlerine lutfen dikkat ediniz):

Makale igin;

Yazar (lar) in soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, makale ismi, dergi ismi, yll, cilt, sayl, sayfa numarasi belirtiimelidir. Varsa DOI ve /veya PMID numarasi
belirtilebilir (zorunlu degildir)

Alti ve daha fazla yazar varsa: Wells CR, Townsend JP, Pandey A, Moghadas SM, Krieger G, Singer B, et al. Optimal COVID-19 quarantine and testing strategies.
Nat Commun. 2021;12(1):356. doi: 10.1038/s41467-020-20742-8. PMID: 33414470; PMCID: PMC7788536.

Alti ve daha az yazar varsa: Ozcan NN, Ozgam G, Kosar P, Ozcan A, Basar H, Kaymak C. Correlation of computed tomography, magnetic resonance imaging and
clinical outcome in acute carbon monoxide poisoning. Braz J Anesthesiol. 2016; 66(5): 529-32. doi: 10.1016/j. bjane.2014.05.006

Kitap icin;

Yazar (lar) in soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, bdlim baslidi, Kitap ismi, editdrin (lerin) ismi, kaginci baski oldugdu, sehir, yayinevi, yil ve sayfalar.

Turkge yayin: Sézen TH. Bruselloz. Topgu AW, Séyletir G, Doganay M, editérler. infeksiyon Hastaliklari ve Mikrobiyoloji. Cilt 1. Sistemlere Gére infeksiyonlar.1. Baski,
istanbul: Nobel Tip Kitabevleri: 2002.s.636-42

Yabanci dilde yayinlanan kitaplar igin: Philips SJ, Whistant JP. Hypertension and stroke. In: Laragh JH, Brenner BM; eds. Hypertension: Pathophysiology, diagnosis
and management. 2nd ed. New York: Raven Pr;1995.p.466-78

Yazar ve editdrin ayni oldugu kitaplar igin;

Yazar (lar) In /editoriin soyad (lar) 1 ve isim (ler) inin bas harf (ler) i, bolim bashdi, editérin (lerin) ismi, kitap ismi, kaginci baski oldugu, sehir, yayinevi, yil ve sayfalar
belirtilmelidir.

Turkge yayin: Stimbuloglu K, Simbuloglu V. Onemlilik testleri. Stimbiloglu K, Simbuloglu V, editérler. Biyoistatistik. 8. Baski. Ankara: Hatipoglu Yayine-
vi;1998.5.76-156.

Yabanci dilde yayinlanan kitaplar igin: Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. In: Solcia E, Capella C, Kloppel G, eds. Tumors of the
Pancreas.2nd ed Washington: Armed Forces Institute of Pathology. 1997.p.145-210.

Kongre bildirileri igin:
Ozsoy MH, Koca G, Dincel E, et al."Surgery and adjuvant Yttrium—90 radiosynovectomy in the treatment of diffuse pigmented villonodular synovitis (DPVNS) of
the knee” 5th Meeting of the European Federation of Associations of Orthopaedic Sports Traumatology (EFOST); 67pp, November 26-30, 2008, Antalya, Turkiye

Tezler igin:
Karaca G. Kolon Anastomozlarinda, Harmonic Scalpel, Bisturi ve Monopolar Elektrokoter Kullanilarak Yapilan Rezeksiyon Sonrasi Anastomozlarda, Bu Araclarin
Anastomoz Sagligi ve lyilesmesi Uzerine Etkileri. T.C. Saglik Bakanligi Ankara Egitim ve Arastirma Hastanesi, Tipta Uzmanlik Tezi, Ankara, Turkiye, 2010.

Elektronik ortamda yayimlanan makaleler igin:

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available from:
URL: http:/ www.cdc.gov/ncidodIEID/cid.htm. Erisim tarihi:25.09.2018 (Accessed September 25,2018)

Elektronik ortamda yayimlanan kaynak kitaplar igin:

Musculoskeletal MRI Atlas. Available at: http://www.gla.med.va.gov/mriatlas/Index.html. Erisim tarihi 25.09.2018. (Accessed September 25,2018.)
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iLETiSiM:

Ankara Egitim ve Arastirma Hastanesi Tip Dergisi

Adres: Ankara Egitim ve Arastirma Hastanesi, Hacettepe Mah. Ulucanlar Cad. No: 89 06230 Altindag, Ankara, TURKIYE
Tel: +90 312 595 3069

Faks: +90 312 363 3396

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

e-posta: ankarahastanesidergisi@gmail.com

EDIiTORE SUNUM ORNEGi

Ankara EGitim ve Arastirma Hastanesi Tip Dergisi Editorlugine,

Yayimlanmasi dilegiyle derginize gonderdigimiz “...........ccocovveeveieeierenn, " baslikl galismamizin

AMAICE ... olup bilimsel igerigi tum yazarlar tarafindan incelenmis ve onaylanmistir. Calismanin 6zgiin oldugu-
nu, daha énce baska bir bilimsel dergide yayinlanmamis oldugunu ve eszamanli olarak bir baska dergiye gdnderilmedigini, derginin yazim kurallarina gére hazirlan-
digini ve tim yazar bilgilerinin ve kurumlarinin giincel ve dogru oldugunu beyan ve kabul ederiz.

Calismamiz herhangi bir kurumdan finansal destek almamiStir /..........cccoeiieriiic Kurumundan finansal destek almistir.

Calisma ile ilgili herhangi bir gikar ¢atismasi bulunmamaktadir. Calismamizin tarafinizdan degerlendirilmeye alinmasini arz ederiz.

TUm yazarlar adina
Sorumlu Yazar Adi-Soyadi
Tarih /Imza
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INSTRUCTIONS TO THE AUTHORS

GENERAL INFORMATION

Medical Journal of Ankara Training and Research Hospital is the periodic scientific publication of Ankara Training and Research Hospital. It is published
three times a year, in April, August, and December. Retrospective, prospective, or experimental trials, reviews, case reports, editorials, commentaries,
descriptions of newly introduced medical and surgical treatment techniques, letters to the editor, and medical book reviews relevant to hot topics of me-
dicine are all welcome.

AIM & SCOPE

Medical Journal of Ankara Training and Research Hospital is the periodic scientific publication of Ankara Training and Research Hospital and started its
publication life in 1966. It is published three times a year, in April, August, and December. Retrospective, prospective, or experimental trials, (invited)
reviews, case reports, editorials, commentaries, descriptions of newly introduced medical and surgical treatment techniques, letters to the editor, and
medical book reviews relevant to hot topics of medicine are all welcome. It is an open access scientific journal aiming to reach the medical community and
publishing within the framework of unbiased and double-blind refereeing principles.

Medical Journal of Ankara Training and Research Hospital is a scientific, international refereed journal that publishes retrospective, prospective or experi-
mental research, (invited) review, case report, editorial comment / discussion, letter to the editor, medical book reviews related to every branch of medicine.
Studies submitted according to the writing rules of the journal are accepted through the TUBITAK-DERGIPARK online publication platform. The publication
languages of the journal are Turkish and English. Articles submitted for publication must not have been previously published elsewhere or submitted for
publication.

If the article sent to the journal complies with the formal principles, it is reviewed by the editor and at least two advisors and, if necessary, after the reques-
ted changes are made by the authors, it is published

Our aim is to finalize the decision-making and publication process of the works of our valuable researchers who are trying to contribute to science as soon
as possible. In order to increase the scientific quality of our journal, we declare that we are open to valuable opinions, suggestions, notifications and cons-
tructive criticisms of our authors, referees and readers, and that we show the necessary sensitivity to them.

OPEN ACCESS POLICY AND ARTICLE PROCESSING

Medical Journal of Ankara Training and Research Hospital provides open access for academic publications.

The journal provides free access to the full texts of all articles immediately upon publication. The journal gives permission to all users to read, download,
copy, distribute, print, search, or link to the full texts of articles, crawl them for indexing, pass them as data to software, or use them for any other lawful
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re-and-use-of-laboratory-animals) and indicate approval by the animal experiment ethical review board.

Case reports should be accompanied by “Informed Consent” whether the identity of the patient is disclosed or not. It is the author’s responsibility to obtain
and present consent to the authorities if requested by following the Personal Data Preservation code.

If the proposed publication has a commercial interest or a funder directly or indirectly, the author must include in the cover letter a statement indicating that
the author(s) has (have) no financial or other interest in the product or explain the nature of any relation (including consultancies) between the author(s)
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SCREENING FOR PLAGIARISM

Medical Journal of Ankara Training and Research Hospital implements a zero-tolerance policy against plagiarism. As a result of this policy, all manuscripts
submitted to the journal should be scanned by a licensed application (iThenticate or Turnitin) and the similarity report should be uploaded to the system
together with the article files. Acceptable similarity rate should below 20%. Articles with a higher similarity rate than accepted will be rejected without being
evaluated.

EPIDEMIOLOGICAL AND STATISTICAL EVALUATION

All retrospective, prospective, and experimental research articles that have been statistically analyzed should be evaluated for the validity and power of
biostatistical reviews before being submitted to the journal and should be specified with appropriate planning, analysis, and reporting. Editors reserve the
right to request raw data for statistical analysis if they deem it necessary.

LANGUAGE
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the online dictionary at the address "https://sozluk.gov.tr/" should be taken as a basis. If available, the term dictionaries of the relevant branch associations
can also be used. . Manuscripts and abstracts in English should be evaluated by an English language expert and/or a native speaker before being sub-
mitted to the journal. If the person who evaluated the study in terms of English is not one of the authors, the name of this person should be mentioned in
the "Acknowledgment” section at the end of the article. Although the spelling and grammatical errors in the studies submitted to our journal for publication
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"article evaluation form" they will fill out, the reviewers convey their scientific opinions to the field editors on issues such as the scientific value of the study,
its methodology, the appropriateness of statistical evaluations, the adequacy of discussing the data, and whether the results are compatible with the data
or not. Manuscripts that are considered to be examined in more detail in terms of statistics are sent to statistics editors. The relevant field editor presents
his/her opinion to the Editorial Board of the Journal with a general evaluation including the reviewer evaluation forms.

Reviewer comments, evaluations, criticisms and suggestions are electronically forwarded to the corresponding author. As with sending the manuscripts to
the reviewer, the identities of the reviewers are not communicated to the author in this process and are kept confidential. For the corrections requested by
the reviewers, the manuscripts sent back to the authors are expected to be re-evaluated by making the necessary corrections within the period previously
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It is the responsibility of the authors to follow up on the submitted manuscripts to make the requested corrections. Manuscripts that are not corrected in
line with the reviewers' suggestions and uploaded to the system within the period determined by the journal will be rejected.
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Manuscript submission to the journal and process follow-up is carried out through the DERGIPARK system. To submit a study, you must first be a member
of the DERGIPARK platform.

The publication rules of the journal are available electronically at https://dergipark.org.tr/tr/pub/aeahtd/writing-rules.
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COPYRIGHT STATEMENT

Articles published in Medical Journal Ankara Training and Research Hospital are licensed under the Creative Commons Attribution — Non-Commerci-
al-Share with Same License 4.0 (CC BY-NC-SA 4.0) International License and are allowed to be shared in accordance with the license terms. Articles pub-
lished in the journal may be used, copied, reproduced and adapted, provided that they are non-commercial, attribution appropriately, and in compliance
with the licensing conditions stated above. The opinions and suggestions contained in the published studies are entirely the responsibility of the authors.
No copyright fee is paid for articles published in the journal.

Authors should fill in the “Copyright Form" and send it together with the manuscript. Manuscripts submitted without a Copyright Form will not be evalu-
ated.

ARTICLE TYPES
The Journal publishes the following types of articles:

EDITORIAL COMMENTARY / DISCUSSION:



S.B. ANKARA EGITIM VE ARASTIRMA HASTANESI TIP DERGISI
MEDICAL JOURNAL OF ANKARA TRAINING AND RESEARCH HOSPITAL
Ankara EQt. Ars. Hast. Derg. (Med. J. Ankara Tr. Res. Hosp.)

INSTRUCTIONS TO THE AUTHORS

These are short articles written by the editor, assistant editors, or invited author(s) that need to be published in the journal and sent to scientific circles.

COMMENT:
It is the evaluation of the original research articles published by a different scientist who is not one of the authors of the original research, but who is an
expert on the research subject.

ORIGINAL RESEARCH ARTICLES:

Original prospective or retrospective studies of basic or clinical investigations are welcome.

Original works should consist of the following sections:

Abstract: It should contain a maximum of 300 words in Turkish and English respectively. The structured abstract should contain the following secti-
ons: Aim, material, and methods, results, conclusion.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English, and should be given by following Medical Subject Headings (MeSH).
Introduction: The section in which the purpose of the study is explained in brief and clearly.

Material and Method: This is the part where the materials, methods, statistical evaluation, etc. used in the study are explained in detail. For studies requiring
ethics committee approval, the institution, date, and the number of ethics committee approval should be clearly stated in this section. Manuscripts without
ethics committee approval / informed consent forms will be rejected without being evaluated.

Results: This is the part where the findings obtained in the study are explained in detail.

Discussion: This is the part where the findings are discussed in the light of the current literature.

Conclusion: This is the part where the conclusions reached by the authors are explained at the end of the findings and discussion.

Acknowledgments: This is the part where the institutions and organizations that contributed to the study, but were not included in the authors, are expla-
ined and thanked. If financial support is provided by any person, institution, or organization in the study, it should be stated in this section. Whether there
is any conflict of interest in the study should also be disclosed in this section.

References: This is the part of the article where all the references are cited by the order in the text.

REVIEW ARTICLE:

The journal accepts only invited reviews. It is prepared by the invited author or authors, including the latest medical developments on a medical subject
determined by the editorial board. It is especially preferred if the author/authors have published publications on the relevant subject. The structure of re-
view articles should consist of the following sections:

Abstract: It should contain a maximum of 250 words in Turkish and English respectively. It is not obligatory to have a section in the abstracts of the
review articles.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English, and should be given following the MeSH Index.

The main sections should be numbered consecutively. Subsections should be specified with subheadings such as 1.1, and 1.2 The titles of the reviews
should be descriptive of the subject they contain.

References: This is the part of the article where all the references are cited by the order in the text.

CASE REPORT:

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. It should be supported by an adequate number of photographs and figures. The structure of case reports
should be as follows:

Abstract: It should contain a maximum of 150 words in Turkish and English respectively. It should be unsenctioned.

Keywords: It should consist of at least 3, maximum 5 words in Turkish and English respectively, and should be given following the MeSH Index.
Introduction: This is the part where the reason for the presentation of the case is briefly stated.

Case: The diagnostic and therapeutic progress of the case and laboratory data are presented in detail.

Discussion: This is the part where the case is discussed in the light of current literature.

References: A maximum of 12 citations are allowed.

An "informed consent form"” should be obtained from the patients (legal guardian for those under 18 years of age) presented in the case report and it
should be stated in the study content.

LETTER TO THE EDITOR:

All readers are encouraged to submit commentary on articles published in the Journal. Letters are the articles with a maximum of 500 words containing the
different opinions, experiences, and questions of the readers regarding the articles published in the journal in the last year. There are no title and abstract
sections. The number of references is limited to 5. It should be stated to which article (number, date) it is attributed, and the name, affiliation, and address
of the author(s) should be included at the end. The answer to the letter is given by the editor or the author(s) of the original article by publishing it in the
journal.

MEDICAL EDUCATION:

These are scientific articles supported by the latest clinical and laboratory practices that give a message to the reader on current hot topics of medicine.
They should be composed of the following sections:

Abstract: It should contain a maximum of 150 words in Turkish and English respectively.

The main sections should be numbered consecutively. Subsections should be specified with subheadings such as 1.1, and 1.2

References: List of references cited by the order in the text

MEDICAL BOOK REVIEWS:
These are the evaluations of up-to-date well-known local or global medical books.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following principles before submitting the material. Manuscripts that do not comply with the principles will not be
evaluated. The principles and forms can be accessed from https://dergipark.org.tr/tr/pub/aeahtd/writing-rules or the last part of the printed version of the
Journal.

The article should be written on PC-compatible computers with Microsoft Word Program in “Times New Roman” font, with 11-point size and 1.5 lines
spacing.
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The total length of the work should not exceed 5000 words.

Studies should be uploaded to the system after they are checked according to the “final checklist for study submission” on the last page of the “forms"
section of the Journal's website.

Cover letter:

It should be sent as a separate page from the work with the title “presentation to the editor”. The cover letter should include statements about manuscript
category designation, single journal submission affirmation, conflict of interest statement, sources of outside funding, approval for language for articles in
English, and approval for statistical analysis for original research articles and be submitted separately from the main text.

The sample page can be accessed from the “forms" section of the Journal's website or the last pages of the journal’s printed version.

Title Page:

It should be sent as a separate page from the work with the title “title page”. The title of the article (in Turkish and English), the names and surnames of all
authors, their affiliations, ORCID numbers, and e-mail and correspondence addresses should be specified. The corresponding (main) author should be
indicated on the title page. The phone number(s) and postal address of the corresponding author should be added. If the study has been presented at any
scientific meeting before, the place and date of the meeting should be specified.

The sample page can be accessed from the “forms" section of the Journal's website or the last pages of the journal’s printed version.

Abstract:
The abstract should be prepared in Turkish and English separately following the instructions in the “article types"” and placed in the article file.

Keywords:
Located at the bottom of the abstract page, three to five words in Turkish and English. Keywords should be given following ‘Medical Subject Headings
(MeSH)' (www.nIm.nih.gov/mesh/MBrowser.html).

Abbreviations:

Abbreviations that are used should be defined in parentheses where the full Word is first mentioned. The same abbreviation should be used in the entire
text. “Scientific Style and Format” can be referred to for international abbreviations. Abbreviations should not be used in the "abstract” section. Com-
monly accepted abbreviations (DNA, RNA, etc) can be used as it is.

Figures, Pictures, Tables, and Graphics:

Figures, pictures, tables, and graphics should be numbered following the order in which they are mentioned in the manuscript and should be sent on a
separate page after the references section. The places where figures, pictures, tables, and graphics are used in the text should be indicated at the end of
the relevant sentence. Explanations should be added below for figures and pictures and above for tables and graphics.

If any figure, picture, table, or graphic to be included in the Word file of the manuscript is larger than 1 MB, it can be added to the system as a separate jpg
file. In this case, the jpg file should be numbered following the number of the figure, picture, table, or graphic in the text.

To ensure the standard in print quality, figures, pictures, tables, or graphics should be prepared with a resolution of at least 300 dpi and submitted sepa-
rately to the system.

Abbreviations used in figures, pictures, tables, and graphics should be specified in the legend of the related image.

Figures, pictures, tables, and graphics should be at most 16*20 cm, and at least 8*8 cm in size without any deformations due to resizing.

If figures, pictures, tables, and graphics that have been previously published or published elsewhere are used, written permission must be obtained from
the copyright holder. This permission should be mentioned in the legend.

Length, height, and volume measurements in the manuscript and its annexes should be given in metric units (meter, kilogram, or liter) and their multiples/
submultiples. Temperature measurements should be in degrees centigrade (0C), and blood pressure measurements in millimeters of mercury (mmHg).
Laboratory data should be presented following the International System of Units (SI). Values without S| equivalents can be used provided they are expla-
ined in the text.

For numbers with four or more digits, a space must be left between the thousand digits (Example: 1 000 000). Double-digit numbers should be written
in numbers, and single-digit numbers should be written in text. However, in expressions indicating values, single digits should be given with numbers
(Example: 1 cm). Percentile values should be given as two digits after the comma, and p values should be given as three digits after the comma in the text
and tables. Decimal numbers in the text, tables, and figures should be separated by commas in Turkish manuscripts and with periods in English manusc-
ripts.

References:

Medical Journal of Ankara Training and Research Hospital accepts AMA standards for citation of the references. Detailed information on AMA standards
can be found at https://www.bcit.ca/files/library/pdf/bcit-ama_citation_guide.pdf.

In the studies to be submitted to the journal, the references should be written in arabic numbers in the order in which they appear in the manuscript and
should be indicated in parentheses just before the punctuation marks at the end of the sentence in the text. (example................ (source number))

All authors should be listed if six or fewer, otherwise list the first six then add the "ve ark" or “et al” for Turkish and English references respectively.
Authors are responsible for the topicality and validity of the sources.

Congress papers and theses can only be cited as a last resort.

Personal experiences and unpublished papers can only be used in the discussion section if necessary and cannot be cited as a source.

Internet addresses cannot be shown as a single source (such as https://dergipark.org.tr/tr/pub/aeahtd).

Articles published in the online environment can be cited by specifying the web address of the relevant article and the date of citation. The same rules
apply to reference books in electronic media.

Examples for writing references (please note punctuation):

For the article;

The surname(s) of the author(s) and the initial(s) of the name(s), title of the article, journal name, year, volume number, issue, and inclusive pages should
be stated. DOI and/or PMID number can be specified if available (not required)

More than six authors: Wells CR, Townsend JP, Pandey A, Moghadas SM, Krieger G, Singer B, et al. Optimal COVID-19 quarantine and testing strategies.
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Nat Commun. 2021;12(1):356. doi: 10.1038/s41467-020-20742-8. PMID: 33414470; PMCID: PMC7788536.
Six author or less: Ozcan NN, Ozgam G, Kosar P, Ozcan A, Basar H, Kaymak C. Correlation of computed tomography, magnetic resonance imaging and
clinical outcome in acute carbon monoxide poisoning. Braz J Anesthesiol. 2016; 66(5): 529-32. doi: 10.1016/j. bjane.2014.05.006

For the book;

Author(s) surname(s) and first letter(s) of name(s), chapter title, Book title, editor(s) name, edition, city, publisher, date, and pages.

In Turkish: S6zen TH. Bruselloz. Topgu AW, Soyletir G, Doganay M, editorler. infeksiyon Hastaliklari ve Mikrobiyoloji. Cilt 1. Sistemlere Gére infeksiyonlar.1.
Baski, istanbul: Nobel Tip Kitabevleri; 2002.5.636-42

For books published in a foreign language: Philips SJ, Whistant JP. Hypertension and stroke. In: Laragh JH, Brenner BM; eds. Hypertension: Pathophysio-
logy, diagnosis, and management. 2nd ed. New York: Raven Pr;1995.p.466-78

For books where the author and editor are the same;
Author(s)/editor’s surname(s) and initial(s) of name(s), chapter title, editor(s) name, book title, edition, city, publisher, date, and pages should be stated.

In Turkish: Siimbiiloglu K, Siimbiiloglu V. Onemlilik testleri. Stimbiiloglu K, Stimbiiloglu V, editérler. Biyoistatik. 8. Baski. Ankara: Hatipoglu Yayine-
vi;1998.5.76-156.

For books published in a foreign language: Solcia E, Capella C, Kloppel G. Tumors of the exocrine pancreas. In: Solcia E, Capella C, Kloppel G, eds. Tumors
of the Pancreas.2nd ed.Washington: Armed Forces Institute of Pathology. 1997.p.145-210.

For congress papers:

Ozsoy MH, Koca G, Dincel E, Yigit H, Fakioglu O, Cavusoglu AT, Sakaogullari A, Korkmaz M. “Surgery and Adjuvant Yttrium-90 Radiosynovectomy in The
Treatment of Diffuse Pigmented Villonodular Synovitis (DPVNS) of The Knee"5 th Meeting of the European Federation of Associations of Orthopaedic
Sports Traumatology (EFOST); 67pp, November 26-30, 2008, Antalya, Turkiye

For theses:

Karaca G. Kolon Anastomozlannda, Harmonic Scalpel, Bisturi ve Monopolar Elektrokoter Kullanilarak Yapilan Rezeksiyon Sonrasi Anastomozlarda, Bu
Araclarin Anastomoz Saglidi ve lyilesmesi Uzerine Etkileri. T.C. Saglik Bakanligi Ankara Egitim ve Arastirma Hastanesi, Tipta Uzmanlik Tezi, Ankara, Turkiye,
2010.

For articles published online:
Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available
from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm. Erisim tarihi: 25.09.2018 (Accessed September 25,2018

For books published online:
Musculoskeletal MRI Atlas. Available at: http ://www. gla. med.va. gov/mriatlas/Index.html. Erisim tarihi 25.09.2018. (Accessed September 25, 2018.)
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