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DERGI HAKKINDA

Adli Tip Dergisi T.C. Adalet Bakanlig1 Adli Tip Kurumunun
resmi yayin organidir. Derginin amaci Adli Tip Kurumunun
adli tip ve bilimler alaninda ¢alismalari desteklemek, pratigi
gelistirmek, bilgi paylasimina katkilarda bulunmak, egitimin
vearastirmanindevamliliginisaglamakseklindekihedeflerinin
gerceklesmesine yardimci olmaktir.

Adli tip ve bilimler alaninda orijinal arastirma, derleme,
kisa rapor, teknik not, vaka sunumu, editdre mektup gibi
orijinal ¢alismalar editoriin ve en az iki bagimsiz hakemin
degerlendirmesinden sonra basilmaktadir. Derlemeler davet
tizerineyayinlanmaktadir.Dahadnceyaymlanmismateryaller
kabul edilmemektedir.

AdliTipDergisiNisan,Agustosve Aralikaylarindaolmakiizere
yilda li¢ kez yayinlanmaktadir. Derginin hedef kitlesi; adli
tip asistanlari ve uzmanlari, kriminal alanda ¢alisan polis ve
jandarmapersonelidahilolmakiizereadlibilimler (toksikoloji,
genetik, adli belge, balistik ve diger) asistanlari ve uzmanlari,
hakimler,savcilar,avukatlar,digertipdoktorlari,hemsirelerve
bagimsiz bilirkisilerdir.

Adli Tip Dergisi Tiirkce indekslerden “Tirkiye Atif Dizini”
ve “TUBITAK ULAKBIM Tip Veri Taban1” tarafindan, yabanci
indekslerden Crossref, Scilit ve Google Scholar'da
dizinlenmektedir.

Adli Tip Dergisi’'ne gonderilen makaleler editor tarafindan 6n
incelemeyealinip,dergininistemisoldugudlgiitlerikarsilayan
makaleler yazar ve kurum ismi belirtilmeden en az iki farkli
bagimsiz hakeme gonderilir. Hakemler tarafindan kabul
edilen makalelerin son halleri PDF formati halinde basim
Oncesi onay icin sorumlu yazara gonderilir. Sorumlu yazar
bilimselicerikdegistirmemekkaydiylayazidameydanagelmis
her tiirli maddi hatay diizeltme ile yiikimlidiir. Sorumlu
yazar PDF formatindaki makaleyi aldiktan sonra, 48 saat
icerisinde diizeltme gerekiyorsa diizeltmeleri, gerekmiyorsa
diizeltme gerekmedigini editor@adlitipdergisi.com adresine
gondermelidir.

YAZI DiLi
Derginin yazi dili Tiirkce ve Ingilizce’dir.

ETIK ve YASAL SORUMLULUK

Yazilarin bilimsel sorumlulugu yazarlara aittir. Verilen tim
bilgilerinsorumlulugucalismaninyazarlarinaaittir. Yayinlanan
eserler daha 6nce baska bir dergide yayinlanmamis veya ayni
eserin benzer formu bagka bir dilde dahi olsa yayinlanmamis
olmasigerekmektir. Makaledeadigecenyazarlarinherbirinin
yaziya anlamli bir katkida bulunmus olmasi sarttir. Etik kurul
onayigerekenhertiirliicalismadaetikkurul onayminalinmasi
tamamen yazarlarin sorumlulugundadir. Tim yazarlarin
calismaya aktif olarak katilmis olmasi gereklidir. Gonderilen
yazilarin dergide yayinlanabilmesi i¢cin daha 6nce baska
bir bilimsel yayin organinda yayinlanmamis olmasi gerekir.
Gonderilen yazi daha 6nce herhangi bir toplantida sunulmus
ise; toplanti ady, tarihi ve diizenlendigi sehir belirtilmelidir.

Makale inceleme siirecinde su kisiler makalelere erisebilir:
Editérler, Hakemler, Yayin Kurulu Uyeleri. Bir yaziyla
ilgili ayrintilarin yazarlarin izni olmadan igilinci bir

vi

sahsa iletilebilecegi tek durum, editoriin ciddi arastirma
suistimalinden sliphelenmesidir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan oOnerilen yazarlik kriterlerini karsilamasi
istenmektedir. ICMJE, yazarlarin su 4 kriteri karsilamasini
onermektedir:

1.Calismaninigerigine/tasarimina;yadagalismaiginverilerin
toplanmasina, analiz edilmesine ve yorumlanmasina 6nemli
katki saglamis olmak

2.Yazitaslaginihazirlamisyadadnemlifikirseligeriginelestirel
incelemelerini yapmis olmak

3. Yazinin yayindan onceki son halini gézden gecgirmis ve
onaylamis olmak

4. Calismanin herhangi bir bo6limiinin gecerliligi
ve dogruluguna iliskin sorularin uygun sekilde
sorusturuldugunun ve ¢6ziimlendiginin garantisini vermek
amaciyla ¢alismanin her yoniinden sorumlu olmay1 kabul
etmek.

Etik ihlalden siiphesi oldugunda veya bir ihlal iddias1 olursa
editorler harekete gegmekle yiikiimlidiir. Bu goérev hem
yayimnlanmis hem de yayinlanmamis makaleleri kapsar. Adli
Tip Dergisi, asagidaki veya benzeri konularda suistimal
iddialariyla karsilastiginda COPE (Committee on Publication
Ethics), (https://publicationethics.org/) akis semalarini
uygulamay1 taahhtit eder.

1.Tekrar yayindan siiphelenildiginde

2.Intihalden siiphelenildiginde

3.Uydurma verilerden siiphelenildiginde

4.Yazarlik degisikligi taleplerinde

durumundan

5.A¢iklanmamis cikar

siiphelenildiginde

catismasi

6.Haks1z veya hediye yazarliktan siiphelenildiginde

7. Bir yazida etik probleminden siiphelenildiginde
8.Etikihlalstiphesie-postavb.iledogrudanhaberverildiginde
9.Sosyal medyaaraciligiyla etikihlal siiphesi duyuruldugunda

AdliTipDergisinesunulancalismalardaintihalolupolmadigini
intihal.net ve/veya ithenticate yazilimi kullanilarak kontrol
edilir. Benzerlik oranin %25’ten az olmasi beklenir. Benzerlik
oraninda asil 6l¢ii, yazarin atif yapma ve alintilama kurallarin
uymasidir. Benzerlik orani %1 goériindiigii halde atif ve alinti
usuliince yapilmamigsa yine intihal s6z konusu olabilir. Bu
acidan atif ve alint1 kurallar1 yazar tarafindan bilinmeli ve
dikkatlice uygulanmalidir.

Adli Tip Dergisi, arastirma ve yayin etigi konusunda ulusal
ve uluslararasi standartlara baglidir. Basin Kanunu, Fikir ve
Sanat Eserleri Kanunu ile Yiiksekégretim Kurumlari Bilimsel
Arastirmave Yayin Etigi Yonergesi, Committee on Publication
Ethics(COPE),DirectoryofOpenAccess]ournals (DOAJ),Open
Access Scholarly Publishers Association (OASPA) ve World
Association ofMedical Editors (WAME) tarafindanyayinlanan
Uluslararasi Etik Yayincilik ilkeleri'ni benimsemistir. Ayrica
Tiirkiye Editorler Calistay1Kararlarinadauymayitaahhiiteder.

Klinik arastirmalarin protokolii ilgili kurumun etik komitesi



tarafindan onaylanmis olmalidir. insanlariizerinde yapilan tiim
calismalarda, “Yontemve Geregler”boliimiinde ¢alismaninilgili
komite tarafindan onaylandig1 veya calismanin Helsinki ilkeler
Deklerasyonuna (https://www.wma.net/policy/) uyularak
gerceklestirildiginedairbirciimleyeralmalidir. Calismayadahil
edilentiiminsanlarinbilgilendirilmisonamformunuimzaladig:
metin icinde belirtilmelidir.

Calismada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin
Gereg ve Yontemler boliimiinde Guide for the Care and Use
of Laboratory Animals (www.nap.edu/catalog/5140.html)
prensipleri dogrultusunda g¢alismalarinda hayvan haklarini
koruduklarimivekurumlariminetikkurullarindanonayaldiklarini
belirtmek zorundadir.

Degerlendirme Siireci: Dergiye gonderilen yazilar, ilk olarak

dergistandartlariagisindanincelenir. Dergininistedigi formata
uymayan yazilar, dahaileribirincelemeye gerek goriilmeksizin
yazarina iade edilir Tim yaziar once editér tarafindan
o6n degerlendirmeye alinir; daha sonra incelenmesi igin
danisma kurulu tiyelerine gonderilir. Tiim yazilarda editoryel
degerlendirme ve diizeltmeye basvurulur; gerektiginde,
yazarlardanbazisorulariyanitlamasive eksikleritamamlamasi
istenebilir. Degerlendirme sonucukabul, minérrevizyon, major
revizyonyadaretkarari¢ikabilir. Dergideyayinlanmasinakarar
verilen yazi1 basim siirecine alinir; bu agsamada tiim bilgilerin
dogrulugu i¢in ayrintili kontrol ve denetimden gegirilir; yayin
oncesi sekline getirilerek yazarlarin kontroliine ve onayina
sunulur.

Makaleler cift kdr danismanlik sistemine tabiidir. Yazarlar ya
da hakemler digerinin kimligi ile ilgili bilgi sahibi degildir. Tiim
yazilar iki hakem tarafindan degerlendirilir. Yazilarla ilgili son
karar editorler kurulu ve editore aittir.

Yayin Hakki: 1976 Copyright Act’'e gore, yayimlanmak iizere
kabul edilen yazilarin her tiirlii yayin hakki dergiyi yayimlayan
kuruma aittir. Yazarlar internet adresinden ulasacaklari “Yayin
Haklar1 Devir Formu”nu doldurup, online olarak makale ile
birlikte gondermelidirler.

CIKAR CATISMALARI

Yazarlar muhtemel ¢ikar ¢atismalari ile ilgili olarak (parasal,
kurumsal,danismanlikvediger)agiklamayapmakzorundadirlar.
Eger yapilan calismada herhangi bir ¢ikar catismasi yok
ise bunun agik¢a beyan edilmesi zorunludur. Calismanin
yapilabilmesiigin herhangibir destekalinmissa (ekonomik ve/
veya danismanlik) bunlarin agik bir sekilde belirtilmis olmasi
gerekmektedir. Bu bilgiler varsa yayin hakki devir formunda
belirtilmelidir.

ARASTIRMADA INSAN DENEKLERIN ve
HAYVANLARIN KORUNMASI

insan deneklerle yapilan deneyleri bildirirken yazarlar,
uygulanan islemlerin insan deneylerinden sorumlu kurulun
etik standartlarina (kurumsal ve ulusal) ve 1975’te duyurulan,
2000’de revize edilen Helsinki Deklarasyonu'na uygun olup
olmadigini belirtmek zorundadir. Eger arastirmanin Helsinki
Deklarasyonu'na uygun gergeklestirildigi tartismali ise
yazarlar yaklasimlarindaki gerekceyi aciklamak ve kurumsal
degerlendirme kurulunun ¢alismanin siipheli yonlerini agik¢a
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onayladigini kanitlamak zorundadir. Ayrica, yazarlar deney
hayvanlarinin bakimi ve kullanimu ile ilgili kurumsal ve ulusal
yonergeye uyup uymadiklarini yanitlayabilmelidir.

YAYIN HAKKI DEVIR FORMU

Yaym hakki devir formu calismaya katilan her bir yazar
tarafindan imzalanmak zorundadir. Bu form imzalandiktan
sonra internet izerinden makale gonderme asamasinda
sisteme kaydedilmelidir. Dergiye gonderilen yazilara telif
hakki 6denmez. Yayinlarin tim haklar1 saklidir; bu dergide
yer alan yazilar editoriin izni olmadan higbir sekilde yeniden
yayinlanamaz ve belli sistemde arsivlenemez. Adli Tip Dergisi
acik erisimlidir ve dergi icerigine Ucretsiz olarak www.
adlitipdergisi.com.tr adresinden erisilebilir.

INTERNET UZERINDEN
GONDERME

Makalelerin hakemler tarafindan hizli degerlendirilebilmesi
ve basimlarindaki gecikmelerin 6nlenebilmesi icin internet
izerinden makale gonderme sisteminin tercih edilmesi
gerekmektedir. Makaleler Word dokiimani (*.doc ya da *.docx)
veya zengin metin bi¢cimi (*.rtf) olarak hazirlanarak www.
adlitipdergisi.comadresindeki“OnlineMakale Gonder-Takip Et”
sistemini kullanarak gonderilmelidir.

MAKALE

Makale i¢in iletisim kurulacak tiim yazarlara gerekli bilgileri
yazarak kayit olmalarini takiben bir sifre ve kullanici adi
saglanacaktir. Bu sifre ve kullanici adi ile makale gonderme
sisteminekayitolduktansonra,yazarlarinsisteminydnergelerini
dikkatlice okuyup tiim bilgileri eksiksiz kaydetmeleri gereksiz
gecikmelerin 6niine gececektir. Tiim sekil tablo ve gerekli
goriilenekdokiimanlardaayniadrese génderilmelidir. internet
tizerindekisistemikullananyazarlaraynisistemiizerinden telif
hakki devir formunu, finansal formlari ve gonderilen yazinin
tipine gore asagida belirtilmis yonergelere uygun kontrol
formunu (checklist) gondermelidir.

MAKALENIN DERGIYE GONDERILMEK
UZERE HAZIRLANMASI

“ADLITIPDERGISI”“Biyomedikal Dergilere GénderilenMakaleler
icin Gerekli Standartlar’a uygun olarak yayin kabul eder
(International Commitee of Medical Journal Editors: Br Med ]
1988; 296: 401-5).

Makalenin gonderilmesi sirasinda yazarlar deney/arastirma
tipini belirtmelidirler ve istatistik uygulamalarin Bailar JC III
ve Mosteller Ftarafindan yazilan “Guidelines for statistical
reporting in articles for medical journals: amplifications and
explanations” (Ann Intern Med 1988;108:266-73) kilavuzuna
uygun olmasi gerekmektedir.

SISTEME YUKLENECEK DOSYALAR

(* Isaretli dosyalar yiiklenmesi zorunlu dosyalardir)

1- *Telif Hakki Devir Formu (Yalnizca editoriin gorebilecegi
dosyadir). Tiim yazarlar tarafindan imzalanmis olmalidir.

2- *Baslik Sayfasi (Yalnizca editoriin gorebilecegi dosyadir):

e Tiimyazarlarintamisimleri(Soyisimlerbiiytikharfleyazilarak),
akademik unvanlari, calistiklar: kurum ve departman bilgileri,
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elektronik postaadreslerive telefon numaralari belirtilmelidir.
Bubilgilerayricaaynidosyadaingilizce olarakdabelirtilmelidir.

« {letisim kurulacak yazar net olarak belirtilmelidir.

¢ Bu belgenin ikinci sayfasinda makale icindeki bilgilerin
herhangibirkisminindahadnceherhangibirsekildeyayinlanip
yayinlanmadigr (kongre, sempozyum, medya haberi vb)
veya degerlendirilmek lizere baskaca bir akademik dergiye
gonderilip gonderilmedigi bildirilmelidir. Calisma i¢in etik
kurulkararialinipalinmadigiveyainsandeneyleriileilgili2000
yilinda giincellenen Helsinki Bildirgesi'ne uyulup uyulmadigi
belirtilmelidir, aksi durumlar agiklanmalidir.

3- *Tam Metin Dosyast:

e Bu dosya hakemlere gonderilecek olup incelemenin
anonimligi acisindan Kkisi, kurum ya da ¢alismanin yapildig:
lokasyonbilgileriniicermemelidir. Calismabirsehiricinspesifik
olarakyapildiise (Orn:istanbulilindeadliotopsiler)yiiklenecek
dosyada sehir ismi yerine “XXX ilinde adli otopsiler seklinde
belirtilmelidir. Bu durum makalenin bashgi i¢in de gecerlidir.

¢ Makalenin kaynakc¢asi tam metin dosyasinda bulunmaldir.
Ay bir dosya olarak yiiklenmemelidir.

e Tablo, sekil ve resimler tam metin dosyasinda degil
ayrica asagidaki maddelerdeki yonergelere uygun sekilde
ylklenmelidir.

eYazilar,“WordforWindows”programinda,ikisatiraralikliolarak
ve 12 punto Times New Roman fontu kullanilarak yazilmali, her
sayfanin iki yaninda 3 cm bosluk birakilmahdir.

eSayfanumaralarisayfaninsagaltkésesindeve1’denbaslayarak
verilmelidir.

4- Tablolar Dosyasi: “Word for Windows” programinda
hazirlanmis olmaly, her tablonun numarasi ve basligi tablonun
tistkismina gelecek sekilde yazilmali ve belgenin her sayfasina
bir tablo gelecek sekilde diizenlenmelidir (Bir sayfay1 asan
tablolardan miimkiin oldugunca kaginilmali, zorunlu
kalindiginda bir sonraki tablo yeni bir sayfada baslatilmalidir).

5- Resimler: Her resim ayr1 dosyalar halinde tiff, png ya dajpeg
formatlarindan birisi secilerek yiiklenmelidir. Her bir resim
minimum 300 dpi ¢ozilintirliikkte olmaldir.

6- Sekiller Dosyas: iliistrasyonlar, grafikler ve tim sekiller
6zgiin olmali ve tablolar dosyasinda oldugu gibi her bir
sekil ayr1 sayfalarda olacak sekilde diizenlenmelidir. Her bir
seklin numarasi ve agikla masi seklin altinda ve ardisik olarak
yiiklenmelidir. (Orn: Sekil 1. XXX ilinde 2015 yilinda yapilan
otopsiler)

7- Tablolar, sekiller ve resimler indeksi: “Word for Windows”
programinda hazirlanmali ve ¢alismada sunulan tiim tablo,
sekil ve resimler ardisik sirayla yazilmalidir. Tablolar i¢in tablo
numarastilebaslik,sekilveresimleri¢insekil /resimnumarasive
aciklamasi belirtilmelidir.

Bu dosyalarda eksiklik olmasi durumunda yazi, yazara
geri cevrilerek eksikliklerin giderilmesi istenileceginden
makalenizin hazirlanmasi asamasinda, degerlendirmede
gecikme yasanmamasi i¢in kilavuzda belirtilen ayrintisi ile
gozden gecirilmesi gerekmektedir.

MAKALENIN YAPISI

e ArastirmaMakaleleriveDeneysel Calismalar [Yapilandirilmis
Ozet], [Giris], [Materyal ve Metod], [Bulgular], [Tartisma ve
Sonug]ve[Kaynaklar]baslklarimdanolugsmalidir. Bumakalelerin
kelime sayis1 5000 ve kaynak sayis1 40’tan fazla olmamalidir.

e Vaka Sunumlan [Giris], [Vaka 1, Vaka 2, ....], [Tartisma ve
Sonug] ve [Kaynaklar] basliklarindan olusmalidir. Kelime sayis1
2500 ve kaynak sayis1 15’i gegmemelidir.

o Derlemeler [Ozet], [Giris], [Konu Biitiinliigii Cercevesinde
Secilecek Alt Bagliklar], [Tartisma ve Sonug] ve [Kaynaklar]
basliklarindan olugmalidir. Kelime say1s18000 ve kaynak sayis1
100’iG gegmemelidir.

e Editore Mektup ve Teknik Not [Giris], [Konu Biitiinltigu
Cercevesinde Secilecek Alt Basliklar], [Tartisma ve Sonug] ve
[Kaynaklar] bagliklarindan olusmalidir. Kelime sayis1 1500 ve
kaynak sayis1

10’u gegmemelidir.
Ozet

Tiirkge yazilmig tiim makalelerin ek olarak Ingilizce 6zeti de
olmalidir. Ingilizce yazilmis makaleler icin sadece Ingilizce
yazilmis 6zetyeterlidir. Arastirmamakalelerinin 6zetleri Amacg,
Yontemler, Bulgular ve Sonug¢ boéliimlerinden olusmalidir.
ingilizce 6zette ise Objective, Methods, Results ve Conclusion
basliklari kullanilmalidir. Orijinal makalelerin 6zeti 250 kelime
ile siirlandirilmistir. Diger ¢alismalarda sunulan makalenin
anlam biitiinliglni icerecek sekilde yapilandirilmahdir.

Anahtar Kelimeler

Ozetin altinda en az 3, en fazla 6 adet kelime veya tamlama
veriniz. Kisaltmalar1 anahtar kelime olarak kullanmayimiz.
Bilimsel makalelerdeki anahtar kelimelerin, Ingilizce olarak
MeSH (Medical Subject Headings; http://www.nlm.nih.gov/
mesh) ve Tiirkge olarak Tirkiye Bilim Terimleri (http://www.
bilimterimleri.com) arasindan segilmesi gereklidir.

Kisaltmalar

Baslik sayfasinda ve dzette kisaltma kullanilmamalidir. Genel
kabul goren kisaltmalar disinda, verilmis olan kisaltmalar
ile ifade edilen tim sozciikler metin i¢inde ilk gectigi yerde
yazilmaldir.

Tesekkiir

Yaziya katkida bulunan kisi ve kurumlara yapilacak tesekkiirler
makalenin sonunda, kaynaklardan 6nce belirtilmelidir.
Terminoloji ve birim

flag isimleri ve malzemeler genel tibbi ve teknik terminoloji
kurallarina uygun olmalidir. Tiim dlgimler uluslararasi birim
sistemine (SI) gore belirtilmelidir. Birimlerden sonra nokta
isareti konulmamalidir.

Giris

Bu calismay1 yapmaya neden ihtiya¢ duyuldugu ve ¢alismanin
amaci sadece en 6nemli makalelere atifta bulunarak kisaca
belirtilmelidir.

Materyal ve Metod

Planimizi hastalarimizi deney hayvanlarinizi materyal ve
kontrollerinizikullandigimizyéntemveyametoduuyguladiginiz
istatistiksel yontemi agiklaymiz. Etik konularla ilgili izinleri
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yukarida aciklandig gibi belirtiniz. ilaglarin jenerik isimleri ile
birlikte iiretici ad1 ve tiretildigi tilkeyi belirtiniz.

Bulgular

[statistikselmetotlarladesteklenmisbulgularimziayrintiliolarak
belirtiniz. Sekil ve tablolar metin icinde verilen bulgularinizi
diger arastirmalarla karsilastirmayiniz. Bu tip karsilastirmalar
tartisma boliimiine saklanmalidir.

Tartisma ve Sonug¢

Bulgularin 6nemini ve farki vurgulanmali, ancak sonug
boliimiinde sunulan detaylar tekrarlamamalidir. Gortisler
sadece ¢alismada bulunmus gercgeklerle desteklenecek sekilde
sinirlanmalidir. Arastirmamisyadagosterilemeyenvarsayimlar
tartismaya eklenmemelidir. Bulgular baska arastirmalarla
karsilastirilmali ve bulgular béliimiinde belirtilmemis yeni
veriler sunulmamalidir. Sonug, calismadan ¢ikan bulgular ile
literatiiriinkarsilastirmasisonucuiiretilenbilgiyiifadeetmelidir.

Kaynaklar

Kaynaklar b6éliimii kurallari ayrintili olarak okunmali ve her bir
kaynaktitizliklekurallarauygunsekildeyazilmalidir. Makalenin
kaynaklar boliimiiniin kurallara uygun olmadigi durumlarda,
revizyonicinsorumluyazarilesekreteryatarafindanekyazisma
yapilacak olup tiim kaynaklar kurallara uygun hale gelmeden
calisma hakemlere gonderilmeyecektir.

¢ Kaynaklar metin i¢inde atif siralamasina gore ardisik olarak
parentez icinde ve Arabik rakamlar ile (1) den baglayarak
belirtilir Kaynaklar boélimiinde de kaynak numarasindan
sonra yalnizca nokta isareti konulmalidir (parantez, tire gibi
ayiricilar kabul edilmeyecektir) ve otomatik numaralandirma
yapilmamalidir.

¢ Bir metinde birden fazla ve pesi sira kaynak numaralari olan
kaynaklaraatifyapilacaksakaynaknumaralarinintamamidegil
araya tire ekleyerek en kii¢iik ve en biiyiik kaynak numaralari
yazilir. Ornek: (5,6,7,8) yerine (5-8) seklinde gosterilir.

e Kanun, Yonetmelik, TebliZ vb mevzuat kaynak olarak
gosterilmeyip metin icerisinde parantez icerisinde asagidaki
ornege gore verilir:

o (Tiirk Ceza Kanunu, Madde 86, Kanun Numarasi: 5237, Kabul
Tarihi: 26.09.2004).

e Dergi isimleri miimkiin oldugunca “Cumulated Index
Medicus™a uygun sekilde kisaltmalari ile yazilmahdir.

Tirkce  dergiler igin  (http://uvt.ulakbim.gov.tr/tip/
sempozyumb5/page148-170.pdf) linkinden, yabanci dergiler
icin  (https://images.webofknowledge.com/WOK46/help/
WOS/A_abrvjt.html) linkinden faydalanabilirsiniz.

¢ Cok yazarh kaynaklara atif yapilacak ise ‘et al. kisaltmasini
kullanmadan tiim yazar isimleri yazilmalidir.

eKaynaklardakisayfanumaralarikisaltilarakyazilmalidir (Ornek:
123-128 yerine 123-8).

Kaynak yazma yapisi 6rneklerle asagida gosterilmistir:
Ornekler:
¢ Dergiler

1.BatchvarovV,Kaski]C,ParchureN,DilaverisP,BrownS,Ghuran
A, Farbom P, Hnatkova K, Camm A], Malik M. Comparison
between ventricular gradient and a new descriptor of the
wavefront direction of ventricular activation and recovery. Clin
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Cardiol 2002;25(5):230-6.

(Dergimakalelerindecalismaninadidzelisimlerdisindanormal
tlimcedtlizenine géreyaniyalnizcailkharfibtiylik olacak sekilde
yazilmalidir)

o  Kitaplar [ingilizce]
1. DiMaio V], DiMaio D. Forensic Pathology 2nd Edition. Boca
Raton, Florida: CRC Press, 2001: p.92-9.

(Boliimigermeyenkitaplarkaynakgosterilirkenkitabinaditiim
kelimelerde bas harfi biiyiik olacak sekilde yazilmalidir)

e Kitaplar [Tiirkge]
1. Soysal Z, Eke SM, Cagdir AS. Forensic Autopsy Vol I [in

Turkish]. Istanbul: Istanbul University Cerrahpasa Medical
School Publications, 1999. p.100-5.

¢ Kitap béliimleri

1. Schwartz PJ, Priori SG, Napolitano C. The Long QT Syndrome.
In: Zipes DP, Jalife ] eds. Cardiac Electrophysiology. From Cell to
Bedside. Philadelphia: WB Saunders Co, 2000: 597-615.

o internet adresleri

Internet sayfalarina atif yapilirken varsa sayfadaki makalenin
yazaril,makaleninbaghig),sayfaninURL'si,erisimtarihiyazilmalidir:
Kaynagin ingilizce olarak gésterilmesi gerektiginden asagidaki
kurallara dikkat edilmelidir:

1.Gostin LO. Druguse and HIV/AIDS. Available at: http: //www.
ama assn.org/special/hiv/ethics. (cited: 26 June 1997).

e Yazarbellidegilisedogrudanweb sayfasininbashgiilebaslana
bilir.

« Internet ansiklopedileri (Wikipedia vb), sézliikler ve benzeri
kay nakgasiz, dogrulanmamis internet sayfalari, haber siteleri
kaynak olarak gosterilemez. Bunlara atif yapilacak ise metin
icerisinde bahsedilerek parantez igerisinde atfin alindig1 URL
verilebilir. Ancak Kaynakcada gosterilemez.

¢ Yaymlanmamis tezler

1. Einstein A. The special and general relativity theory
(Unpublished Thesis).TheAnonymousInstitute,Istanbul,1916.

Ingilizce olarak diizenlenmeli ve tezin baghiginin hemen sonuna
parantezigerisinde (Unpublished Thesis) ibaresi eklenmelidir.

Kongre sunumlari

KongrebildirileriyalnizcaKongrekitapgigindayayimlanmigise
kaynak olarak gosterilebilir.

1.Brown MR, Brown MRS. Personalization of reference stylesin
Turkish Journal of Forensic Medicine (Oral Presentation). 4th
World Academy of Forensic Sciences Congress, 22-24 October
2020, Istanbul, Turkey.

Duizeltmeler

Diizeltmetalepleriveelestirileriletisimadresibelirtilen yazara
gonderilir. Basimin gecikmemesi icin istenen diizeltmeler
en kisa zamanda cevaplandirilmalidir. Tiim hakemlerin
gorilslerinecevapyazilmalidir. Sunulankaynaklarinveverilerin
dogrulugundan yazarlar sorumludur. Hatalialdatic1 veya yanlis
yonlendirici bilgilerin varlig: fark edildiginde editér makaleyi
bilimselliteratiirden cekme ve bunu duyurma hakkina sahiptir.
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ABOUT THE JOURNAL

The Turkish Journal of Forensic Medicine is the official
publication of the Republic of Turkiye Ministry of Justice
Council of Forensic Medicine. It's the aim of the Turkish
Journal of Forensic Medicine to help the achievement of
the goals for the Council of Forensic Medicine which are
supporting the studies on forensic medicine and sciences,
improving the practice, making contributions to information
sharing, ensuring continuity of education and research. In
the field of forensic medicine and sciences original studies
like original research, review, brief report, technical note,
case report and letter to the editor are published after the
review of 2 independent referees and the editor. Reviews are
published upon invitation. Materials published previously are
not accepted.

The Turkish Journal of Forensic Medicine is published
triannually in April, August and December.

The Journal is intended primarily for forensic medicine
residents and specialists, forensic sciences (toxicology,
genetics, forensic document, ballistics etc.) assistants and
specialists including police and gendarmerie personnel
working on criminal field, judges, prosecutors, lawyers, other
physicians, nurses and independent experts.

The Turkish Journal of Forensic Medicine is indexed by the
“Turkey Citation Index” and “TUBITAK ULAKBIM Medical
Database”, Crossref, Scilit, ScienceGate, Researchgate, Fatcat
and Google Scholar. After the articles sent to the Turkish
Journal of Forensic Medicine are pre-reviewed by the editor,
the articles fulfilling the criteria of the Journal are sent to at
least 2 independent referees without stating any author or
institution name. Although there is no definite time interval
given for publishing the accepted articles, publication takes
place in 3-9 months. The last versions of the articles accepted
by the referees are sent to the corresponding author in a PDF
format for the approval. Corresponding author is responsible
to correct any factual errors in the article so long as not to
make any scientific changes. Besides, corresponding author is
responsible to send the corrections or the statement that no
correction is needed in 48 hours to the editor@ adlitipdergisi.
com address after receiving the PDF formatted article

LANGUAGE

Languages of The Turkish Journal of Forensic Medicine are
Turkish and English.

ETHICAL AND LEGAL RESPONSIBILITY

The scientific responsibility of the writings lies with the
authors. Responsibility for all information provided belongs
to the authors of the study. It is necessary that all authors
have actively participated in the work. Each of the authors
mentioned in the article must have made a meaningful
contribution to the article. It is entirely the responsibility of
the authors to obtain ethics committee approval for any study
requiring ethics committee approval. All authors must actively
participate in the study. The submitted articles must not have
been previously published in any other scientific publishing
body in order to be published in the journal. If the message
has been submitted before at any meeting, the name, date and
city of the meeting must be indicated.

In the process of reviewing the article, the following persons

X

can access the article: editors, reviewers, members of the
board of publishers. The only situation in which details of an
article can be passed on to a third party without the author’s
permission is when the editor suspects serious abuse of
research.

Everyone listed as an author is requested to meet the
authorship criteria proposed by ICMJE (www.icmje.org). The
ICMJE recommends that the authors meet the following four
criteria:

1. to have made a significant contribution to the content/
design of the study; or to the collection, analysis and
interpretation of the data for the study.

2. to have prepared the draft paper or to have undertaken
critical reviews of the important ideological content.

3. to have reviewed and approved the latest state of the paper
prior to its publication.

4. to accept responsibility for all aspects of the work in
order to guarantee that questions relating to the validity and
accuracy of any part of the article are properly investigated
and resol- ved.

The editors are obliged to take action when there is a
suspicion of an ethical violation or if there is an allegation of
a violation. This task covers both published and unpublished
articles. COPE (Committee on Publication Ethics), (https://
publicationethics. org/) is committed to implementing
the flow schemes when the Journal of Forensic Medicine
encounters allegations of abuse on the following or similar
subjects.

1. When rebroadcast is suspected

2. When plagiarism is suspected

3. When fabricated data is suspected

4. Requests for change of authorship

5. When an undisclosed conflict of interest is suspected
6. When unfair or gift authorship is suspected

7. When an ethical problem is suspected in an article

8. Suspicion of ethical violations via e-mail, etc. When notified
directly by

9. When suspected ethical violations are announced via social
media

Studies presented to the Journal of Forensic Medicine are
checked using intihal.net and/or ithenticate software. The
similarity rate is expected to be less than 25%. The true
measure of similarity is the author’s compliance with the
rules of citation and citation. If the similarity rate appears to
be %1 and the reference and quotation process is not done
correctly, it may also be related. In this regard, the reference
and quotation rules must be known and carefully applied by
the author.

The Journal of Forensic Medicine is committed to national and
international standards of research and publishing ethics. The
Law on the Press, the Law on Ideas and Works of Art and the
Guidelines for Scientific Research and Publication Ethics of
Higher Education Institutions have adopted the International
Principles of Ethics in Publication (COPE), the Directory of



Open Access Journals (DOAJ), the Open Access Scholarly
Publishers Association (OASPA) and the World Association of
Medical Editors (WAME). Turkey also undertakes to comply
with the Decisions of the Editor’s Workshop.

The protocol of clinical trials must be approved by the ethics
committee of the institution concerned. All studies on humans
should include a statement in the “Methods and Tools” section
that the work has been approved by the relevant committee
or that the study has been carried out in accordance with the
Helsinki Declaration of Principles (https://www.wma.net/
policy/). It should be indicated in the text in which all people
involved in the study signed the informed approval form.

If the study uses the “animal” element, the authors have to
indicate in the article’s Tool and Methods section that they
have protected animal rights in their work and have received
approval from their ethics boards in accordance with the
principles of the Guide for the Care and Use of Laboratory
Animals (www.nap. edu/catalog/5140.html).

Evaluation Process: Articles submitted to the journal are first
reviewed in terms of the magazine standards. Articles that
do not conform to the format requested by the magazine are
returned to the author without further examination. All papers
are first taken for pre-evaluation by the editor; then sent to
the members of the advisory board for review. All articles are
subject to editorial evaluation and correction; if necessary, the
authors may be asked to answer some questions and fill in
shortcomings. The evaluation may result in acceptance, minor
revision, major revision or rejection. The paper decided to be
published in the journal is taken into the printing process; at
this stage, all information is thoroughly checked and checked
for accuracy; it is pre-published and submitted to the author’s
verification and approval.

Articles are subject to a double-blind consultancy system.
Neither the authors nor the reviewers have knowledge of
the identity of the other. All articles are evaluated by two
reviewers. The final decision regarding the articles belongs to
the editorial board and the editor.

Publication Rights: According to the 1976 Copyright Act, all
publishing rights of articles accepted for publication belong
to the institution that publishes the journal. Authors must fill
out the “Publication Rights Transfer Form” available on the
website and send it online with the article.

CONFLICTS OF INTEREST

Authors are in obligation to make explanation regarding
any possible conflicts of interest (financial, institutional,
counseling or other). If there is not any conflicts of interest
in a study, it is obliged to be declared. If any kind of support is
received for performing the study (financial or counseling), all
these should be declared explicitly. If there is such information,
it should be declared in Copyright Transfer Agreement Form.

PROTECTION OF HUMAN SUBJECTS AND
ANIMALS IN RESEARCH

The authors are obliged to state that procedures performed
with human subjects were consistent with the ethical
standards (institutional and national) of the committee
responsible with experiments on human and with the
Helsinki Declaration announced in 1975 and revised in
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2000 while the authors were explaining the experiments
with human subjects. If the consistency of the study with the
Helsinki Declaration is controversial, the authors are obliged
to explain the justification in their attitude and to prove that
institutional ethics committee has approved explicitly the
questionable aspects of the study. Besides, authors should
be able to answer if they complied with the institutional
and national instruction regarding the care and use of
experimental animals.

COPYRIGHT TRANSFER AGREEMENT FORM

Copyright Transfer Agreement Form must be signed by
each author contributing to the article. This form should be
submitted to the system during the online article submission
process after being signed. No royalty is paid for the articles
sent to the The Turkish Journal Forensic Medicine. All rights
of the publications are reserved; the articles published in this
Journal are forbidden to be re-published or to be archived in
a system without the permission of the editor. The Turkish
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EDITORDEN

Degerli Adli Tip Dergisi Okurlan,

Adli Tip Dergisi’nin 39 uncu cildinin 3’{incii sayisi ile 2025 yilini siz degerli okurlarimizla birlikte
basariyla tamamlamanin siiruru igerisinde; her sayimizda oldugu gibi yayin ¢izgisini koruyarak, adli
tip ve adli bilimlerin farkli disiplinlerini kapsayan, bilimsel niteligi yiiksek ve uygulamaya somut

katkilar sunmay1 hedefleyen c¢aligsmalari sizlerle bulusturmay1 hedefledik.

Dergimizin 39-3 sayisinda; 6zgiin aragtirma ve derleme makaleleri ile vaka takdimlerine yer verilmistir.
Farkli uzmanlik alanlarindan gelen c¢alismalarin, akademik literatiire katki sunmanin Otesinde,
rutinde karsilagilan sorunlarin anlasilmasina katki saglayarak mesleki uygulamalara rehberlik etme

potansiyeli tasidig1 degerlendirilmektedir.

Yila veda sayimizda emegi gegen tlim yazarlarimiza, titiz degerlendirmeleriyle katki saglayan
hakemlerimize ve oOzverili ¢aligmalarindan otlirii dergi ekibimize tesekkiir ediyor; siz degerli

okuyuculara bilgiyi pekistiren, ufuk agici ve ilham verici bir okuma diliyorum.

Daha adil, miireffeh ve insan haklarin korundugu bir diinya temennisiyle; yeni yilin, adli tip camiasi

basta olmak iizere tiim bilim diinyasi1 i¢in saglik, basar1 ve huzur getirmesini temenni ediyorum.

Dr. Hizir ASLIYUKSEK
Bas Editor
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EDITORIAL

Dear readers of the Turkish Journal of Forensic Medicine,

We are delighted to conclude 2025 successfully alongside our valued readers with the 3rd issue of
the 39th volume of the Turkish Journal of Forensic Medicine; as with all issues, we aim to maintain
editorial line by presenting studies that cover different disciplines of forensic medicine and forensic

sciences, are of high scientific quality, and aim to make concrete contributions to practice.

The journal’s 39-3 issue features original research and review articles, as well as case presentations. It
is considered that studies from different fields of expertise have the potential to not only contribute to

the academic literature but also to guide practice by helping to understand the problems encountered.

I would like to thank all the authors, reviewers, and editorial team who contributed to our farewell

issue of the year. I wish our valued readers a knowledge-reinforcing, eye-opening, and inspiring read.

With the hope for a more just, prosperous, and human rights-protected World; I wish the new year
brings health, success, and peace to the entire scientific community, especially those in the forensic

medicine.

Dr. Hizir ASLIYUKSEK
Editor in Chief
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the Black Sea Using A Rat Model: Seasonal, Biological and Microbial Dynamics
Karadeniz’in Sualt: Ortaminda Oliim Sonras1 Bozunma Siireglerinin bir Sican Modeli Kullanilarak
Degerlendirilmesi: Mevsimsel, Biyolojik ve Mikrobiyal Dinamikler

Kiirsat Mendi*

!'Sinop Provincial Police Department, Sinop, Tirkiye

Amag: Bu aragtirmanin amaci, Karadeniz ekosistemine 6zgii nekrofaj fauna gesitliligi ile bu organizmalarin postmortem ¢iirtime siireclerine etkisini mevsimsel
acidan degerlendirmektir. Tiirkiye’nin Karadeniz kiyisinda, Sinop ili agiklarinda gergeklestirilen deneysel ¢alismada, insan kadavralarini temsilen sigan
ornekleri kullanilmigtir. Bahar (Nisan-Mayis 2024) ve kis (Aralik 2024—Ocak 2025) dénemlerini kapsayan ¢alismada, denekler 13 metre derinlikteki deniz
tabanina sabitlenerek 92 giin siiresince giinlikk dalis gézlemleriyle takip edilmistir. Siire¢ boyunca su sicakligi, pH, tuzluluk ve biyotik etkilesimler gibi gevresel
degiskenler diizenli olarak kaydedilmistir.

Yontem: Curiime siireci, hem makroskobik deformasyon hem de mikrobiyal diizeyde analiz edilmistir. Deformasyonun mekansal yayilimi, viicut bolgeleri
bazinda smiflandirilarak ayrintili sekilde raporlanmustir. Ayrica, Shore A tipi durometre ile su alti kosullarinda doku sertligi dl¢timleri gerceklestirilmis ve
zamansal degigim nicel verilerle izlenmistir.

Bulgular: Nekrofaj topluluklara iliskin analizlerde, Karadeniz’e 6zgii les yiyici tiirlerin dagilimi1 detayli bigimde siralanmus; ki déneminde tiir zenginligi ve
biyolojik etkilesimlerin daha yiiksek oldugu belirlenmistir.

Sonug¢: Metagenomik dizileme verileri, 6zellikle anaerobik ortamlarda etkili olan Sulfurovum gibi siilfat indirgen bakterilerin baskin oldugunu, Arkea domainine
ait Aenigmarchaeota subesinin ise diisiik ¢esitlilik gosterdigini ortaya koymustur. Sonuglar, sualti adli vakalarda biyolojik ve ¢evresel gostergelerin 6nemini
vurgulamaktadir.

Anahtar Kelimeler: Adli tafonomi, Nekrofag fauna, Ayrigma dinamikleri, Karadeniz’in sualt: les¢i tiirleri, Sualt1 cesetleri, Sualti postmortem doniigiim siireci

Abstract

Aim: The aim of this research is to evaluate the diversity of necrophagous fauna specific to the Black Sea ecosystem and the effect of these organisms on
postmortem decay processes from a seasonal perspective. In the experimental study carried out off the coast of Sinop, on the Black Sea coast of Tiirkiye,
rat samples were used to represent human cadavers. In the study covering the spring (April-May 2024) and winter (December 2024—January 2025) periods,
the subjects were fixed to the seabed at a depth of 13 meters and followed with daily dive observations for 92 days. Environmental variables such as water
temperature, pH, salinity and biotic interactions were regularly recorded throughout the process.

Methods;The decay process was analyzed at both macroscopic deformation and microbial level. The spatial distribution of deformation was reported in detail,
classified on the basis of body regions. Additionally, tissue hardness measurements were performed under underwater conditions with a Shore A type durometer
and temporal changes were monitored with quantitative data. In the analyses of necrophagous communities, the distribution of scavenging species specific to the
Black Sea was listed in detail, and it was determined that species richness and biological interactions were higher in the winter period.

Results and Conclusion; Metagenomic sequencing data revealed that sulfate-reducing bacteria such as Sulfurovum, which are particularly effective in anaerobic
environments, are dominant, while the Aenigmarchaeota phylum of the Archaca domain shows low diversity. The results highlight the importance of biological
and environmental indicators in underwater forensic cases.

Keywords: Forensic taphonomy, Necrophagous fauna, Dynamics of decomposition, Underwater scavenging species of the Black sea, Underwater corpses,
underwater postmortem transformation process

Nasil Atif Yapmali: Mendi K. Evaluation of Postmortem Decay Processes in the Underwater Environment of the Black Sea Using A Rat Model:
Seasonal, Biological and Microbial Dynamics. Adli Tip Dergisi 2025;39(3):(269-286) https://doi.org/10.61970/adlitip.1748857

Sorumlu Yazar: Kiirsat Mendi, Sinop Provincial Police Department, Sinop, Tiirkiye .
E-posta: kursat128@gmail.com
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Sualtt Ortaminda Postmortem Ciiriime Dinamikleri

INTRODUCTION

In forensic medical evaluations of aquatic deaths, the
effects of environmental conditions on decay processes
play an important role. Due to low temperature, limited
oxygen and microbial differences, underwater decay
tends to proceed more slowly compared to terrestrial
environments. However, the rapid biological destruction of
soft tissues by necrophagous fauna may cause postmortem
changes to be confused with traumatic lesions, making

forensic evaluation difficult (1).

In this context, the Black Sea attracts attention with
its unique chemical features such as suboxic zones and
hydrogen sulfide accumulation in deep water layers (2).
This environment allows for the extraordinary preservation
of organic material and also prepares the ground for

microbial activity and differentiation of chemical cycles
3).

However, considering this unique environmental
structure, the lack of scientific data on underwater decay
processes specific to the Black Sea is striking. This
gap necessitates the development of forensic research
in the region. The main objective of this study is to
investigate the structural and temporal characteristics of
the underwater decay process and accompanying textural
deformations through an experimental model that mimics
the environmental conditions specific to the Black Sea.
The need for original data on postmortem decomposition,
environments,

especially in oxygen-limited marine

provides scientific justification for this research (4).

One of the methodologically original aspects of the study
is that the Shore A type durometer was used for the first time
to measure biological tissue hardness under underwater
conditions (1). The quantitative data obtained with this
device allowed the objective assessment of the change in

hardness loss in soft tissues over time. The absence of a

similar application in the literature in this context puts the

study in a pioneering position methodologically.

The research also aims to support the monitoring of
postmortem stages in bodies that do not float to the surface
of the water, to facilitate the differentiation of deformations
due to environmental conditions from possible traumatic
injuries, and to strengthen the scientific basis for the
evaluation of forensic findings. It is anticipated that the
findings obtained will contribute to the interpretation of

postmortem changes in forensic autopsy processes (1,5).

MATERIALS AND METHODS

Study Area and Experimental Timhandine

emaln Within the scope of this research, a ship pier with
a salinity of approximately 1,8 % and a depth of 13 meters
off the coast of Sinop, on the Turkish Black Sea coast, was
determined as the experimental field (2). Experimental
applications were carried out in the spring (April-May
2024) and winter (December 2024—January 2025) periods
to represent the seasonal variability of marine biological
activity. Two separate experimental cycles were planned,
taking into account the effects of seasonal differences on

necrophagous populations.

During the monitoring period, which lasted 92 days
in total, environmental parameters and video and photo
documentation were analyzed according to a structured
observation protocol. Monitoring periods were determined
based on literature findings on the time it takes for bodies
to reach buoyancy in aquatic environments (6). The
experimental period was extended beyond the planned
period in order to ensure that all underwater decomposition
stages could be monitored, as only one specimen was

observed to surface.

Environmental data recorded during the study revealed

the effects of salinity, pH, water temperature and depth on
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underwater decay processes. These parameters, which are
generally ignored in the literature, were found to play a
decisive role in shaping the deformation patterns observed

in cadavers.

Sample Size Determination and Power Analysis

To ensure methodological rigor, a power analysis was
carried out to estimate the minimum number of samples
needed to detect statistically meaningful differences during
advanced stages of tissue degradation. Due to the absence
of directly comparable underwater studies, reference
parameters—particularly for estimating variability and
effect magnitude—were inferred from a pig cadaver
decomposition study by Chin, Sulaiman, and Othman

(2010).

The analysis targeted two primary biological factors:
seasonal shifts in tissue stiffness and osmotic weakening
caused by extended immersion. A two-sample t-test with a
two-tailed distribution was applied, assuming a substantial
effect size (Cohen’s d = 1.2) based on ecological contrasts
between spring and winter and the expected impact of

submersion-driven decay. At o = 0.05 and 80% power, a

minimum of seven subjects per group was identified (n =

7).

As illustrated in Figure 1, the achieved power level of
0.811 confirms that the sample size is adequate to capture
both environmental and physiological effects influencing

decomposition dynamics

Ethical Approval and Subject Shandection

Before conducting this study, the necessary ethical
approval was obtained from the Ondokuz Mayis University
Animal Experiments Local Ethics Committee (OMU-
HADYEK). The research titled «Investigation of the
Deformation Process of Rat Carcasses Under Sea Water»
was evaluated at the committee meeting on April 25, 2024,
and approved as project number 2024/08, in accordance
with the Animal Rights and Ethical Experimentation
Principles (Ethics Approval No: E-68489742-604.01-
2400079539). Following this approval, the experimental

process began.

Wistar albino laboratory rats obtained from the
Experimental Animal Production Unit of Ondokuz Mayis

University were used for experimental applications. A total
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of 14 adult individuals, each approximately five months old
and with an average body weight of 200—420 grams, were
included in the study to represent the spring and winter
periods. Gender distribution was kept balanced in both

periods.

Within the scope of euthanasia procedure carried
out in accordance with ethical rules and veterinary
practice standards, Ketamine-Xylazine combination
was administered intraperitoneally to rats (320 mg/kg).
Pharmacological efficacy was evaluated after euthanasia
and experimental process was started after death was

confirmed.
Preparation and Transportation of Specimens

After the death of the euthanized rats for each
experimental period was confirmed as a result of basic

reflex checks, other procedures were continued.

The subjects> body surfaces were shaved to minimize
external effects and to enable clear underwater observations.
Descriptive identification procedures were completed by

recording the gender and weight data of each individual.

Subjects were transferred from the laboratory to the
experimental area in styrofoam boxes classified according
to seasonal experimental groups and by providing cold
chain conditions. After the transfer, the adaptation of the
subjects to the environmental conditions was verified and

the experimental process was started.
Underwater Positioning of the Specimens

In order to maintain the natural position of the subjects
during the decomposition process, each individual was
positioned on immobilizing ceramic plates placed on
the seabed. In order to reduce the effects of currents and
to balance the upward acceleration, the subjects were
stabilized with flexible mooring systems. In order to

observe the effects of the underwater necrophagous fauna

without interruption, the individuals were placed at zero
level on the bottom, and potential biological differences
were observed using different anatomical positions and

gender distributions.

Each individual was positioned at one-meter intervals
and monitored to maintain the initial depth and position
determined throughout the experiment. All observations
were made in situ, without the subjects being brought to
the surface. Observation periods were planned at daily
intervals and each was carried out systematically within the

framework of a pre-structured dive program.

During the research, the necessary legal permits were
obtained from the relevant public institutions; diving
activities were carried out by certified experts in accordance
with safety protocols. Regular planning of dives throughout
the experimental period ensured stability in terms of

observation quality and continuity of environmental data.
Data Collection Instruments and Analytical Process

In order to monitor the hardness changes in soft tissues,
a Shore A type durometer was used in this study, as seen
in Figure 2. This method was applied for the first time in
both field conditions and underwater environments, thus
introducing a new method to the literature. In the current
literature review, no example was found indicating that this
device had been used in a forensic context to quantitatively

assess biological soft tissue decay.

The durometer allowed the precise monitoring of
the temporal progression of soft tissue deformation and
provided objective, repeatable data on the decay process.
Different devices of the same model were used in each
experimental period in order to prevent oxidative effects
that may occur as a result of the device being exposed to

seawater during the measurement process.

All measurements were carried out in situ, without

bringing the rat corpses to the surface, by diving only; thus,
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data were obtained without external interference to the

natural decay process.

Figure 2. Measurement of Muscle Tissue Hardness Using
a Durometer in the Underwater Environment.

RESULTS

Among Many experimental studies have been conducted
on postmortem processes in terrestrial environments,
and thus important forensic findings have been obtained

regarding the time, manner of death and stages of decay

(1). On the other hand, research on death cases occurring
in aquatic environments has been limited; in particular, the
dynamics of decay processes have not been sufficiently

elucidated.

In this context, the present study aims to systematically
evaluate the deformation processes of underwater corpses
under the unique environmental conditions of the Black Sea.
The focus of the study is on the decay course of corpses that
do not float to the surface, their potential to gain buoyancy,
and the effects of environmental factors on this process.
The data obtained contribute to the understanding of
postmortem changes observed underwater; and enable the
strengthening of forensic analyses in marine environments
by evaluating the decay stages, the order of effects of

necrophagous organisms, and environmental factors (7).

In this study, when Table 1 is examined, qualified data
on underwater decay processes were obtained during
the 92-day observation period covering the spring and
winter periods with dives carried out at regular intervals.
Measurements on soft tissue hardness could not be made as
of the 11th day in the spring period and the 12th day in the

winter period; this situation showed that the tissues became

Table 1. Daily variations in physical and microbiological parameters: A comparative analysis across different periods

Initial
Shore Water Microbial
Day  Date Grade Buoyancy pH Temperature Activity
Zones
Spring Winter  Spring Winter Spring  Winter Spring Winter Spring Winter  Spring Winter
1. 2.052024 4122024 0,6 16 (- (- 85 812 14 13 Sumgz;sm
2. 3.052024 5.12.2024 0,5-0,4 10.Kas (7/7)- (7/7)- 875 82 15 13 - -
3. 4.052024 6.12.2024 0,5-04 09-08 (7/7)- (7/7)- 872 825 17 13 - -
4. 5052024 7.12.2024 0,4-0,3 0,9-0,6 (7/7)- (7/7)- 876 821 17 13 - -
5. 6.052024 8.12.2024 04-02 08-04 (7/7)- (7/7)- 874 825 15 13 cervical,
] abdominal
cervical,
6. 7.052024 9.12.2024 04-02 08-03 (7/7)- (7/7)- 878 822 14 13 abdominal,  +
gluteal
7. 8.05.2024 10.12.2024 04-02 0,6-03 (7/7)- (7/7)- 877 8,19 15 13 thoracic  gluteal
8. 9.052024 11.122024 03-02 0503 (7/7)- (U7)- 873 822 16 13 Sf;jf‘;l cranial
9. 10.05.2024 12.12.2024 02-0,1 04-03 (7/7)- (7/7)- 881 826 16 13 oral, nasal thoracic
10. 11.05.2024 13.12.2024 0,1-0 0,3-02 (7/7)- (7/7)- 875 825 15 13 femoral  dorsal
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11. 12.05.2024 14.12.2024 0 010 (I/7)- (U7)- 872 81 14 12 ‘;ZE’I‘;‘;II +
oral,
12. 13.05.2024 15.12.2024 0 0 WTy- (U - 873 825 15 12 + nasal,
caudal
13. 14.05.2024 16.12.2024 0 0 - (A7) - 872 831 14 13 brachial brachial
14. 15.05.2024 17.12.2024 0 0 7y- I+ 876 8,19 15 12 hand +
15. 16.05.2024 18.12.2024 0 0 (77)-  (H)+ 876 828 15 12 foot +
16. 17.05.2024 19.12.2024 0 0 U7y - )+ 879 827 17 12 + +
17. 18.05.2024 20.12.2024 0 0 (77)- )+ 876 826 16 12 + hand
18. 19.05.2024 21.12.2024 0 0 Ty -  (UT)- 876 824 16 12 + foot
19. 20.05.2024 22.12.2024 0 0 - (A7 - 872 82 17 12 + +
20. 21.05.2024 23.12.2024 0 0 Ty- (U7 - 873 823 17 12 + +
21. 22.05.2024 24.12.2024 0 0 Ty - (U7)- 875 824 17 12 + +
22. 23.05.2024 25.12.2024 0 0 7y-  (UT)- 874 826 18 12 + +
23. 24.05.2024 26.12.2024 0 0 Ty -  (U7)- 8,65 822 15 12 + +
24. 25.05.2024 27.12.2024 0 0 Ty - (UT)- 8,64 822 13 12 + +
25. 26.05.2024 28.12.2024 0 0 Ty - (U7)- 874 827 16 12 + +
26. 27.05.2024 29.12.2024 0 0 Ty - (UT)- 8,74 824 16 12 + +
27. 28.05.2024 30.12.2024 0 0 - (A7) - 875 82 16 12 + +
28. 29.05.2024 31.12.2024 0 0 7y - (UT)- 874 828 16 12 + +
29. 30.05.2024 1.01.2025 0 0 Ty -  (U7)- 878 827 18 11 + +
30. 31.05.2024 2.01.2025 0 0 Ty-  (UT)- 872 824 15 12 + +
31. 1.06.2024 3.01.2025 0 0 7y - (A7) - 876 827 16 12 + +
32. 2.06.2024 4.01.2025 0 0 7y-  (UT)- 873 826 16 12 + +
33. 3.06.2024 5.01.2025 0 0 Ty - (7)- 876 826 17 12 + +
34. 4.06.2024 6.01.2025 0 0 Ty-  (UT)- 873 835 17 11 + +
35. 5.06.2024 7.01.2025 0 0 7y -  (U7)- 873 828 16 12 + +
36. 6.06.2024 8.01.2025 0 0 Ty-  (UT)- 874 823 16 12 + +
37. 7.06.2024 9.01.2025 0 0 T-  (U7)- 873 83 18 11 + +
38. 8.06.2024 10.01.2025 0 0 Ty-  (UT)- 871 824 18 11 + +
39. 9.06.2024 11.01.2025 0 0 7y - (U7)- 873 824 19 11 + +
40. 10.06.2024 12.01.2025 0 0 7y-  (UT)- 875 828 20 11 + +
41. 11.06.2024 13.01.2025 0 0 7y - (U7)- 868 82 19 12 + +
42. 12.06.2024 14.01.2025 0 0 7y- (U7 - 8,67 836 15 11 + +
43. 13.06.2024 15.01.2025 0 0 - (- 871 833 17 11 + +
44. 14.06.2024 16.01.2025 0 0 Ty-  (UT)- 8,67 833 16 11 + +
45. 15.06.2024 17.01.2025 0 0 T -  (U7)- 876 83 13 11 + +

completely open to the effects of necrophagous organisms
as a result of osmotic softening (1). Especially in the winter
period, a significant increase was observed in the diversity

and number of species participating in deformation (8).

As seen in the «Buoyancy» column in Table 1, no
subjects surfaced in the spring, while in the winter, only one

subject out of 7 rats temporarily gained positive buoyancy

for 4 days, including days 14—17. this finding demonstrates
the influence of water temperature and decay pressure on
buoyancy and suggests that mass gain from water intake
in subjects placed in the ventral position should not be

confused with gas accumulation.

As can be seen from the column titled « Initial Microbial

Activity Zones « in Table 1, the colonization process began
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on the 6th day in spring and the 5th day in winter, and
gradually spread throughout the body over the following
days. In both periods, microorganisms were found to first
proliferate in the abdomen and neck regions, eventually
reaching the feet and extremities. The higher colonization
rate in spring was associated with increased microbial

activity due to water temperature.

The research findings revealed that the interest of
necrophagous organisms in rat corpses varied depending

on the hardness level of the tissues and the stage of decay.

Throughout the experimental period, no observable or
measurable differences were found between male and
female subjects in terms of tissue degradation patterns. The
fact that the subjects were positioned in direct interaction
with the underwater fauna allowed these observations to be
obtained under natural conditions. In seasonal comparisons,
a significant increase in both scavenger diversity and
species interaction frequency was observed during the

winter months.

When Table 2 is examined; the first colonizer species

Table 2. Daily observations of biotic interactions and anatomical deformation areas during the postmortem deformation process: A comparative
analysis between periods.

Predator species localized in

Day Date Scavenging organisms Anatomical site of deformation .
the region
Spring Winter Spring Winter Spring Winter Spring Winter
1. 2.05.2024 4.12.2024 Submersion Day
2. 3.05.2024 5.12.2024 Turrlthan(.ila Turrithandla communis Diffuse contact  Diffuse contact
communis
Turrithandla Eriphia verrucosa, Nasal, Auricular.
3. 4.05.2024  6.12.2024 - Clibanarius erythropus, Diffuse contact g ’
communis . . Foot
Turrithandla communis
4. 5.05.2024  7.12.2024 Turrlthan(.ila Er.1phla VEITUCOSa,  1yiepise contact Foot Gobius Scorpaena porcus
communis Turrithandla communis cruentatus
5. 6.05.2024 8.12.2024 Tunlthanqla Er.lphla VEITueosa,  nyifiise contact Nasal, Foot, Caudal
communis Turrithandla communis
Eriphia verrucosa, .
6. 7.05.2024  9.12.2024 Rapana Turrithandla communis Cranial Caudal Scorpaena porcus
thomasiana Crosse
Turrithandla Palacmon adspersus, Diffuse contact
7. 8.05.2024 10.12.2024 . Eriphia verrucosa, . * Cranial, Caudal
communis, Rapana . . Auricular
Turrithandla communis
thomasiana Crosse
8 9052024 11122024 1urithandla o Eriphia verrucosa, py.ecooniact Caudal Scorpacna poreus,
communis Turrithandla communis Gobius cruentatus
Turrithandla . L .
9. 10.05.2024 12.12.2024 . Turrithandla communis Diffuse contact  Diffuse contact
communis
Turrithandla Eriphia verrucosa, Gaidropsarus
10.  11.05.2024 13.12.2024 . Clibanarius erythropus, Diffuse contact ~ Foot, Caudal ‘rop
communis . . mediterraneus
Turrithandla communis
. Eriphia verrucosa, . .
11, 12052024 14122024 Lurrithandla o orius erythropus, DiUSe contact, - Foot, Caudal, Gobius
communis, Rapana Hand Cranial cruentatus

Turrithandla communis
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thomasiana Crosse
. Clibanarius erythropus, ..
12, 13.05.2024 15122024 urrithandla o verrucosa, | DiTUSC contact, Foot
communis, Rapana . . Hand
Turrithandla communis
thomasiana Crosse
13, 14.05.2024 16.12.2024 Tumtham'ila Cllba.narllus erythropus, Diffuse contact FOOt’. Thoracic, Scorpaena porcus
communis Eriphia verrucosa Cranial, Caudal
Clibanarius erythropus, .
Turrithandla Eriphia verrucosa, . Caudal, Thoracic, NeoNeogobius
14. 15.05.2024 17.12.2024 . . Diffuse contact . mhandanostomusus
communis Parablennius Foot, Cranial
tentacularis mhandanostomus
Turrithandla Clibanarius erythropus, Dorsal, Cranial, Scorpaena porcus,
15. 16.05.2024 18.12.2024 communis Eriphia verrucosa,  Diffuse contact ~ Caudal, Foot, Gaidropsarus
Amphipoda Abdominal mediterraneus
. Clibanarius erythropus,
16. 17.05.2024 19.12.2024 Tcugzﬁ?ﬁia Palaemon adspersus, Diffuse contact DOICS;IJ’ dl;?ot, Scorpaena porcus
Eriphia verrucosa
Turrithandla Eriphia verrucosa, Caudal, Cranial
17. 18.05.2024 20.12.2024 communis Clibanarius erythropus, Diffuse contact D(;rsal ’ Gobius cruentatus
Palaemon adspersus
18.  19.05.2024 21.12.2024 Clibanarius erythropus Dorsal, Foot Gobius cruentatus
19. 20.05.2024 22.12.2024 _ Amphipoda, Caudal
Clibanarius erythropus
Clibanarius erythropus, .
20. 21.05.2024 23.12.2024 Eriphia verrucosa Caudal, Foot Gobius cruentatus
21, 22052024 24122024 Larablennius - Clibanarius erythropus, 4.1 oo Foot, Dorsal, Scorpaena porcus
tentacularis Palaemon adspersus Caudal
Clibanarius erythropus,
22. 23.05.2024 25.12.2024 Palaemon adspersus, Caudal, Foot Scorpaena porcus
Eriphia verrucosa
. NeoNeogobius
23. 24.05.2024 26.12.2024 Parablennl_us Clibanarius erythropus Caudal Dorsal, l.:OOt’ mhandanostomusus
tentacularis abdominal
mhandanostomus
24 25052024 27.12.2024 Parablenm'us Cllba'llar}us erythropus, Caudal Dorsal, Foot, Hand,
tentacularis Eriphia verrucosa Caudal
25. 26052024 28.12.2024 Clibanarius erythropus, Foot, Caudal,
Eriphia verrucosa Cranial, Thoracic
. NeoNeogobius
26, 27.05.2024  29.12.2024 Eriphia verrucosa, Foot, Caudal, Hand, mhandanostomusus
Palaemon adspersus Dorsal, Abdominal m
Clibanarius erythropus, .
27. 28.05.2024 30.12.2024 Foot, Hand, Cranial Scorpaena porcus
Palaemon adspersus
Palaemon adspersus,
28. 29.05.2024 31.12.2024 Clibanarius erythropus, Caudal, Foot, Scorpaena porcus

Eriphia verrucosa

Cranial, Hand

276
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. . NeoNeogobius
29. 30052024  1.01.2025 Clibanarius erythropus, Hand, Foot, Caudal, - Scorpaena . jonostomusus
Eriphia verrucosa Abdominal, Cranial porcus
mhandanostomus
30. 31.05.2024  2.01.2025 Clibanarius erythropus, Foot, Cranial
Eriphia verrucosa
31 1.06.2024  3.01.2025 Eriphia verrucosa Foot
32, 2.06.2024  4.01.2025 Clibanarius erythropus Foot, Cranial Scorpaena porcus
33, 3.06.2024  5.01.2025  Amphipoda Clibanarius erythropus Diffuse contact Foot Scpoorr;::z:le;a Scorpaena porcus
. . . . Dorsal, Foot, Gobius
34, 4.06.2024 6.01.2025  Amphipoda Clibanarius erythropus Diffuse contact Cranial cruentatus Scorpaena porcus
35, 5.06.2024  7.01.2025 Clibanarius erythropus, Foot, Abdominal
Palaemon adspersus
36, 6.06.2024 3.01.2025 Clibanarius erythropus, Foot, Cranial,
Palaemon adspersus Caudal
Scorpaena porcus,
37 7062024 9.01.2025 Parablenm}ls Clibanarius erythropus, Cranial Caudal NeoNeogobius
tentacularis Palaemon adspersus mhandanostomusus
mhandanostomus
38, 8062024 10012025 Larablennius o orius erythropus  Caudal Foot Scorpaena porcus,
tentacularis Gobius cruentatus
Scorpaena porcus,
39, 9.06.2024 11.01.2025 Eriphia verrucosa, Cranial, Foot NeoNeogobius
Clibanarius erythropus mhandanostomusus
mhandanostomus
40. 10.06.2024 12.01.2025 Parablennl}ls Eriphia verrucosa Cranial Dorsal Scorpaena porcus
tentacularis
Foot, Cranial,
41. 11.06.2024 13.01.2025 Clibanarius erythropus Dorsal, Abdominal,
Caudal
Clibanarius erythropus Foot, Cranial,
42, 12.06.2024 14.01.2025  Amphipoda narius erytropus, py;enise contact Abdominal,
Eriphia verrucosa .
Thoracic
. . . Scorpaena porcus,
43. 13.06.2024 15.01.2025  Amphipoda Clibanarius erythropus, Diffuse contact Foot, Abdomlpal, Gaidropsarus
Palaemon adspersus Dorsal, Cranial .
mediterraneus
44, 14.06.2024 16.01.2025  Amphipoda Palaemon adspersus Diffuse contact Cranial
45. 15.06.2024 17.01.2025 Eriphia verrucosa Cranial
49. 19.06.2024 Parablennius Cranial
tentacularis
50. 20.06.2024 Eriphia verrucosa Cranial

in both seasons were determined to be minaret snails
(Turritella communis). 1t was determined that certain
species (e.g. Rapana thomasiana Crose) were active
in the spring, but these species were not observed in the
winter months. Species such as Parablennius tentacularis,
Amphipoda, Eriphia verrucosa and Palaemon adspersus
showed differences in seasonal distribution and regional
preference. The frequency of participation of these species
in the deformation process, their selective behaviors

towards the body region and their timing reveal the role of

biological interaction on the rate of decay.

In addition, various predatory fish species were
observed in the study area in both periods. It is evaluated
that these species affect the decay process by creating an
indirect pressure on necrophagous organisms. The increase
in predatory species diversity, especially in the winter
period, indicates that ecological competition may be an

important factor in necrophagous-fauna interactions.

Seasonal distribution of scavengers participating in the
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deformation process and their effects on decay showed
remarkable differences. In the spring period, Turritella
communis, Rapana thomasiana Crose, Parablennius
tentacularis, Amphipoda and Eriphia verrucosa species
were detected; while in the winter period, new species such
as Clibanarius erythropus, Neogobius melanostomus and
Palaemon adspersus were added to this list. The increasing
species diversity, especially in the winter period, reveals

that the level of biological interaction is high despite the

low temperature conditions.

Figure 3. Feeding behavior of Rapana venosa in
the underwater environment, with activity concent-
rated around the mouth, nose, and eye regions of
the rat carcass.

A seasonal difference was also observed in terms
of the body parts targeted by scavengers. In the spring,
deformation was generally concentrated in distal regions
such as the head, ears, hands and tail, while in the winter,
larger and softer tissue regions such as the nose, feet, chest
and abdomen were also affected. This situation shows that
the selective behavior of organisms on the body may change
as the decay stages progress, as seen in Figure 3, and sheds

light on the evaluation of lesions in forensic analyses.

Microbial Taxonomy

The biofilm formation seen in Figure 4 and Figure
5 corresponds to the advanced stages of decay. The
samples taken were sent to BM Software Consulting and
Lab. System Ltd. (Trade Registry Number: 195281) for
microorganism research. As a result of the taxonomic
evaluation of the samples taken during this period, it was
determined that microorganisms belonging to the Archaea
domain could only be identified up to the class level (9,
10). This limitation is associated with the inadequacy of
the existing phylogenetic databases and the fact that the
genetic diversity of this group has not been defined to a
large extent. In contrast, species belonging to the Bacteria
domain could be identified in detail up to the genus level

thanks to more comprehensive reference data.

Figure 4. Image of the biofilm layer formed on rat
carcasses retrieved from the underwater environ-
ment during the winter-period experiment.

This indicates that bacterial diversity may provide
more functional results in forensic applications in terms
of detailed evaluation of the microbial composition in the

decay environment.
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Figure 5. Image of the biofilm layer formed on rat
carcasses retrieved from the underwater environment
during the spring-period experiment.

Read quality for the V1-V9 region

Prior to bioinformatic analysis, quality control of
sequencing data was performed using FastQC software.
When Figure 6 is examined, the overall quality level of
raw data obtained from the Illumina platform was found
to be high; Phred scores of 35 and above starting from the
9th base position showed that most of the sequencing was
performed with high accuracy. Partial quality decreases
observed at the starting positions were evaluated as
technical artifacts, and the remaining data segments were

Quality scores
deo
38
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across all bases (Sanger / Dlumina 1.9 encoding)
=
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Figure 6. Positional distribution graph of read quality
scores across all bases according to Sanger/Illumina 1.9
encoding.

Findings from Archaca-Based Metagenomic Analysis

In this study, metagenomic sequencing targeting the V1—
VO regions of the 16S rRNA gene was applied to analyze
microbial DNA obtained from environmental samples. A
total of 15,138 high-quality reads were obtained and all
sequences were above the quality thresholds. Sequencing

was performed using the Illumina NovaSeq platform.
Data Processing and Analysis Workflow

Raw data obtained after sequencing were subjected to
quality control processes and bioinformatic analyses were
performed using FastQC and QIIME2 software. Reads with
a Phred score below 20 and primer and barcode sequences
were excluded from the analysis; chimeric sequences were
extracted using the DADA?2 algorithm. In the following
stage, operational taxonomic units (OTUs) were created

and taxonomic assignments were made (11).
Taxonomic Composition

The taxonomic analysis results revealed that only one
archaeal phylum was dominant in the studied sample. As
can be seen from Figure 8, all sequences obtained at the
Phylum level were classified as Aenigmarchaeota. As can
be seen from Figure 7, all archaeal sequences at the Class
level were determined to be compatible with the Deep Sea
Euryarchaeotic Group (DSEG). At the lower taxonomic
levels of order, family and genus, the data were evaluated
in the “Incertae Sedis” (uncertain position) category and
detailed classification could not be made. These results
indicate that the existing reference databases belonging
to the Aenigmarchaeota phylum are limited in scope and
that previously undescribed or low-known archaeal species

may exist in the sampled environment.

279
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Class Level

Group (DSEG): 100%

Figure 7 At the class level, the Deep Sea Euryarchaeotic Group (DSEG) was identi-

fied and found to be dominant at 100%.

Figure 8. At the phylum level, only organisms belonging to the phylum Aenigmarc-
haeota were present, exhibiting 100% dominance.

The phylum Aenigmarchaeota belongs to the domain
Archaea and includes microorganisms that generally exist
in extreme environmental conditions, especially deep-
sea hydrothermal vents and sediments (12). This group
is characterized by small cell and genome structures and
develops symbiotic or parasitic life strategies due to the
lack of central biosynthetic pathways. These features
allow Aenigmarchaeota to survive in oxygen-free and
nutrient-limited environments by interacting with different
microbial communities. Hydrogenase enzymes detected in
their genomes support this adaptability by contributing to

energy production processes through hydrogen metabolism.

Uncovering Bacterial Community Structure through

Metagenomic Profiling

In this study, high-throughput sequencing (NGS)
method targeting V1-V9 regions of 16S rRNA gene was
applied to determine microbial diversity in environmental
samples. As a result of sequencing performed with Illumina
NovaSeq platform, a total of 15,138 reads were obtained
and no low-quality sequences were found in the analysis.

The obtained data were analyzed using QIIME2 software
(13).
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Raw Data Processing and Quality Control

Quality assessment of raw sequencing data was
performed using FastQC software. Prior to analysis, low
quality and off-target sequences were filtered, and chimeric
sequences were eliminated using the DADA?2 algorithm.
As a result of these quality control processes, a high-

confidence dataset was obtained for analysis.
Taxonomic Assignment and Community Structure

Sequencing data were clustered to allow the creation
of operational taxonomic units (OTUs) and taxonomic
assignments were made for each OTU. When Figure 9 is
examined, according to the taxonomic analysis results,

the most dominant microbial phyla in the sampled

environment are Planctomycetota, Campylobacterota
and  Pseudomonadota. 1t was determined that
Planctomycetes, Campylobacteria, Campylobacterales

and Pirellulales groups were prominent at the class and
order levels, respectively. At the genus level, Sulfurovum,
Halodesulfovibrio and Synechococcus CC9902 species
are particularly notable. These findings reveal that bacterial
populations with high sulfur reduction capacity and adapted
to anaerobic conditions are dominant in the environment

where the decay process continues.

Genus Level

Sulfurovum: 22.05%

Others*: 26.19%

Pelagicola: 2.01%

Paracoccaceae; Unknown_1: 2.24% - =
Leucothrix: 2.51%

Analyses at genus level revealed that various bacterial
species were represented at different rates in the sampled
marine environment. In particular, it was determined that
the genus Sulfurovum was clearly dominant and constituted
a significant part of the microbial community. However, it
was observed that various species such as Halodesulfovibrio,
Synechococcus_CC9902, Clostridium, Aliiroseovarius and
Anaerovorax were also found at significant rates. When
the general distribution was evaluated, it was understood
that microbial diversity was high and species density was

concentrated around certain genera.

The genus Sulfurimonas, which was predominantly
detected in this study, consists of bacteria belonging to the
class Epsilonproteobacteria, which have chemosynthetic
capacity and obtain energy by oxidizing sulfur compounds.
These microorganisms are widespread in marine sediments,
especially those rich in sulfur and where oxygen is limited.
The metabolic activity of Sulfurimonas species using
thiosulfate, sulfur and sulfite as electron donors reveals
their ability to adapt to anaerobic conditions observed in

underwater decay environments (10).

Sulfurimonas species are widely distributed in marine

ecosystems due to their role in the sulfur cycle and their

Incertae_Sedis: 9.82%

______————Halodesulfovibrio: 7.78%

Synechococcus_CC9902: 7.73%

Aliiroseovarius: 4.75%

Clostridium: 4.72%
Anaerovorax: 4.08%
Pird_lineage:3.09%
Rubripirellula: 3.04%

Figure 9. Distribution of microbial composition at the genus level.
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ability to adapt to anaerobic conditions (14). The capacity
of these microorganisms to adapt to different redox
potentials makes them functional in variable environmental
conditions such as underwater decay environments. In this
respect, the Sulfurimonas genus has a dominant role in the
microbial dynamics of the decay process observed in our

study.
DISCUSSION

This study aimed to evaluate the underwater decay
process under the unique hydrological and biochemical
characteristics of the Black Sea with a multi-faceted
approach and systematically revealed the effects of
environmental, biological and microbial factors on
postmortem change. The findings are remarkable in terms
of both forensic medicine applications and the field of
forensic microbiology. It is known that the dynamics of
decay of corpses in underwater environments are more
complex than in terrestrial conditions (1). As observed in
this study, one of the most obvious factors affecting the
decay process is the species diversity and the order of action
of necrophagous organisms. The increased diversity of
scavengers, especially detected in the winter season, shows
how biological activity is shaped by temperature. This
finding is consistent with the environmental temperature-

decay relationship emphasized in previous studies (7).

The increase in organ volume observed in subjects in the
ventral position during the study was explained by osmotic
water uptake, not by gas accumulation. In underwater
environments, buoyancy is primarily determined by the
accumulation of gases generated by decomposition and the
osmotic uptake of water into the body. These two processes
can vary significantly depending on the position of the body
and environmental conditions (1, 17). In cases of ventral
recumbency, water seepage into internal organs through
natural openings or osmotic uptake through soft tissues can

significantly increase organ volume. However, this volume

increase is not always due to gas accumulation and can be
misleading in terms of buoyancy. Indeed, gas production
from decay is slowed in underwater environments by
factors such as low temperature, decreased oxygen levels,
and hydrostatic pressure, which can delay or completely
prevent the surfacing process (18). The literature has
shown that gases accumulate more easily in the thoracic
and abdominal cavities in corpses in the supine position,
facilitating buoyancy. Conversely, gas accumulation is
less likely to occur in ventrally positioned corpses due to
compression, and the corpse remains submerged for longer
periods (19). Therefore, factors such as corpse position,
osmotic water uptake, and microbial gas production play an
interactive role in determining buoyancy dynamics during
underwater decomposition. The combined evaluation of
these parameters is critical for accurate estimation of the
underwater postmortem interval. This situation shows
that assumptions based solely on gas accumulation may
be insufficient in detecting corpses that do not float to the
surface. In this context, it is understood that variables such
as depth, temperature and pressure should be integrated in

estimating the timing of surfacing of underwater corpses.

Microbial analysis results have shown that underwater
decay environments host unique microbial communities.
The dominance of bacteria such as Sulfurimonas and
Halodesulfovibrio, which have sulfur metabolism, reveals
that anaerobic processes that begin with the decrease
in oxygen levels during decay can be monitored at the
microbial level. The potential of these species to be
evaluated as biomarkers in decay stages can contribute to

forensic environmental microbiology (12, 14).

In addition, sulfate reduction processes carried out
by these bacteria may support symbiotic interactions by
forming substrates used by methanogenic archaea species
in energy production. This is especially important for the

survival of archaea with limited metabolic capacity, such
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as Aenigmarchaeota. The fact that species belonging to the
Archaea domain could only be identified at the class level
points to the limitations of existing phylogenetic databases.
However, it is known that the archaea species belonging to
the Aenigmarchaeota phylum identified can coexist with
symbiotic life forms in extreme environments such as the
deep sea (15, 6). This provides an important clue that the
archaeal presence observed together with bacterial species
within the scope of the study may indicate a symbiotic or

metabolic cooperation (10, 16).

PH measurements were recorded not only as an
environmental parameter but also to assess the potential
impact of microbial activity on decay. Throughout the
measurements, pH values remained constant in both
seasons and remained in the alkaline range (8.1-8.8) (See
Table 1). This suggests that optimal pH conditions, allowing
marine microbial communities to remain metabolically
active, persisted in both periods. Especially in the early
stages of decomposition, pH levels near the skin surface
may be a determining factor in the rate of microorganism
colonization. However, since no significant pH difference
was observed between periods and the measured variation
remained within a narrow range of £0.3 pH units, a separate
statistical significance analysis was not performed for this
parameter. This variation was not expected to create a
statistically significant difference considering the current
sample size. Therefore, factors affecting the initiation
of microbial colonization were evaluated holistically,

including temperature.

The earlier onset of microbial colonization in winter
is considered a result of multidimensional environmental
and biological interactions that, contrary to classical
expectations, cannot be explained solely by temperature
changes. Comparative analysis results showed that there
was no statistically significant relationship between

seasonal temperature differences and the onset time of

microbial colonization (p > 0.05); the observed difference
was limited to only one day. This suggests that the microbial
activity observed early in the winter period may be related to
the metabolic adaptability of anaerobic microorganisms to
low temperature conditions, their symbiotic relationships,
and the adaptation mechanisms of species living in deep
water environments to high hydrostatic pressure. In this
context, the process may be driven by the interaction of
environmental parameters such as oxygen levels, nutrient
accumulation, microbial diversity, and hydrostatic pressure,
rather than temperature. The influence of extremophile
microorganisms adapted to anaerobic conditions and deep-
sea pressures is particularly striking in this process. It is
thought that sulfate-reducing bacteria, such as Sulfurovum
and Halodesulfovibrio, identified in the study, can remain
active in anaerobic environments and contribute to the
acceleration of microbial activity by forming symbiotic
relationships with archaeal species with limited metabolic

capacity (12).

In addition, some species of the kingdom Archaea
are known to maintain energy production even under
extreme conditions such as low temperature, high pressure,
and limited nutrients (14). This suggests that microbial
communities observed in marine sediments have different
metabolic adaptations than terrestrial systems. Furthermore,
the stable pH levels observed in the study (8.10-8.35)
create an optimal activity range for certain groups of
marine microorganisms, enabling metabolic processes to

be maintained even in cold environmental conditions (3).

From a methodological perspective, the Shore A type
durometer used in the study was applied for the first time
in the literature for the measurement of biological tissue
hardness under underwater conditions and allowed the
objective monitoring of the decay process. This approach
has the potential for standardization for similar forensic

investigations to be conducted at different depths and
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environmental conditions in the future.

This study shows that the evaluation of the postmortem
process in the underwater environment together with its
biological, environmental and microbial aspects is of vital
importance in forensic medicine applications in terms of
accurate time of death estimation, distinction of traumatic
lesions and preservation of evidence integrity in the field.
Especially in crime scene investigations to be carried out in
marine environments, knowing the effect of biotic factors
on deformation will increase the reliability of forensic

interpretations.

Studies on microbial communities in marine
environments specific to the Black Sea are limited,
and regional data, particularly those focusing on decay
processes, are insufficient. The Sulfurimonas and
Halodesulfovibrio species identified in this study are
sulfur-metabolizing and typically occur in low-oxygen
sediments (12, 13). However, there is no direct record of
these species previously reported in decay environments in

the Black Sea.

Similarly, there is no evidence that archaeal sequences
belonging to the phylum Aenigmarchaeota have been
reported in samples from the Black Sea. In this context, our
results are considered to provide a pioneering and original

contribution to the microbial flora of the Black Sea.

Limitations

The evaluation of only the spring (April-May) and
winter (December—January) periods in this study was a
deliberate methodological choice to compare the effects of
seasonal water temperature extremes on postmortem decay
processes. Spring represents the period when biological
activity in the benthic zone increases due to the breeding
season, while winter represents the period when biotic
diversity is at its lowest. This contrast allowed for a more

explicit observation of the effects of environmental stressors

and biotic interactions on decomposition. Furthermore,
considering the hydrological structure of the Black Sea,
these two periods, when water temperature differences are
most pronounced, provide a meaningful framework for
seasonal comparisons of decomposition dynamics (2).
However, excluding summer and autumn periods
within this methodological approach may limit the
generalizability of the findings to the entire year. Therefore,
including all seasons in future studies will allow for more

comprehensive and comparative assessments.

CONCLUSION

This study evaluated underwater postmortem decay
processes in hydrological and biochemical conditions
specific to the Black Sea with a multi-faceted approach and
made original contributions to the forensic science literature
in terms of both content and method. The findings obtained
within the scope of the study revealed that underwater
decay dynamics are shaped not only by physical and

biological factors but also by microbial interactions.

Seasonal comparisons showed that variables such
as environmental temperature and living interactions
significantly affected the rate of decay and the pattern
of deformation. The increased necrophage diversity
detected especially in the winter season supported the
role of biological pressure in the decay process; however,
no buoyant samples were observed in the spring months.
This situation shows that assumptions based solely on gas
formation may be insufficient in evaluating the probability

of corpses floating on the water surface.

Inmicrobial analyses, the dominance of sulfate-reducing
bacteria such as Sulfurimonas and Halodesulfovibrio
revealed microbial profiles that could be evaluated as
environmental biomarkers under anaerobic digestion
conditions. In addition, it was suggested that the metabolic
products of these bacteria could support the symbiotic

life of methanogenic archaea such as Aenigmarchaeota,
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which have limited biosynthetic capacity. This finding
indicates that microbial symbiosis in underwater digestion
environments should be considered for potential forensic

applications.

From a methodological point of view, the first use of
the Shore A type durometer in measuring tissue hardness
under underwater conditions puts the study in a technically
pioneering position in the literature. The objective hardness
data obtained by this device allowed for the standardized
monitoring of the decay stages and enabled the temporal

characterization of deformation.

In general, this study shows how environmental and
microbial factors can be decisive in basic forensic processes
such as determining the time of death, distinguishing
traumatic lesions and preserving the integrity of evidence
in the clarification of marine forensic cases. The results
obtained are a valuable reference source for forensic
medicine experts, underwater crime scene investigation
teams and environmental microbiology researchers. In this
context, extending similar studies with different depths,
seasons and species will contribute to better modeling of

marine decay processes.
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Amag: Adli belge incelemesinin 6nemli bir unsuru olan adli belge sahteciligi kapsaminda, bu aragtirma belgelerdeki miirekkebin yasini belirlemeyi
amaglamaktadir. Arastirma, dzellikle mavi, kirmizi ve siyah tiilkenmez kalemlerle elle yazilmis ve imzalanmis, ardindan istiflenmis ve kagitlar arasi yayilimi
kolaylastiran bir ortam olusturulmus belgeleri incelemektedir.

Yontem: Her ay, aymi kisi ayn1 marka mavi, kirmiz1 ve siyah tilkenmez kalemleri kullanarak ayni metni tutarl kalitedeki kagitlara yazmistir. Es zamanl
olarak, her belge 1slak miirekkeple imzalanmis ve buna gore tarih atilmistir. Hazirlanan belgeler daha sonra sirayla istiflenmis ve her yeni belge daha dnce
hazirlanan belgenin tizerine yerlestirilmistir. Bu istifler kapali bir karton kutuda saklanmis ve homojen ortam kosullarinda dogal yaslanmaya birakilmistir. Daha
sonra, miirekkebin ugucu bir bileseni olan fenoksietanol konsantrasyonu, Gaz Kromatografisi-Kiitle Spektrometrisi (GC-MS) sistemi kullanilarak numunelerde
belirlenmistir.

Bulgular ve Sonug: Analizler sonucunda, her {i¢ renkteki tiikenmez kalem miirekkebiyle yazilmis belgeler karsilastirildiginda, 1 giin ve 1 ay sonra fenoksietanol
seviyelerinde bir diisiis gézlemlenmistir. Ancak, 4 aylik 6rneklerde 3 aylik 6rneklere, 6 aylik 6rneklerde ise 5 aylik 6rneklere kiyasla fenoksietanol seviyelerinde
beklenmedik bir artis tespit edilmistir. Ayn1 ortamda saklanan birden fazla el yazisi ve imzali belge arasinda yayilma potansiyeli goz oniine alindiginda, bu
tir yazitlarin tarihlendirilmesine yonelik daha bilimsel ve titiz bir yaklasim, yazilara ve imzalara kesin bir tarih atamak yerine, belgeleri kronolojik olarak
karsilastirmali olarak analiz edip siralayarak bir tarih aralig1 belirlemeyi igerir.

Anahtar Kelimeler: Adli Belge Incelemesi, Adli Bilimler, Miirekkep Yas1, Dogal Yaslandirma, Fenoksietanol

Abstract

Aim: Within the scope of forensic document forgery, a key aspect of forensic document examination, this research aims to determine ink age in documents. The
investigation specifically evaluates documents that were handwritten and signed with blue, red, and black ballpoint pens and then stored stacked, creating an
environment that facilitates inter-paper diffusion.

Methods: Each month, the same individual inscribed identical text onto paper of consistent quality using the same brand of blue, red, and black ballpoint
pens. Simultaneously, each document was signed with wet ink and dated accordingly. The prepared documents were then stacked sequentially, with each new
document placed atop the previously prepared one. These stacks were stored in a closed cardboard box and allowed to undergo natural aging under uniform
environmental conditions. Subsequently, the concentration of phenoxyethanol, a volatile component of the ink, was determined in the samples using a Gas
Chromatography-Mass Spectrometry (GC-MS) system

Results and Conclusion: As a result of the analyses, a decrease in phenoxyethanol levels was observed when comparing documents written with ballpoint
pen ink in all three colors after 1 day and 1 month. However, an unexpected increase in phenoxyethanol levels was detected in 4-month-old samples compared
to 3-month-old samples and in 6-month-old samples compared to 5-month-old samples. Considering the potential for diffusion between multiple handwritten
and signed documents stored in the same environment, a more scientifically rigorous approach to dating such inscriptions involves establishing a date range by
comparatively analyzing and sequencing the documents chronologically, rather than assigning an exact date to the writings and signatures.

Keywords: Forensic Document examination, Forensic Sciences, Ink age, Natural aging, phenoxyethanol
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INTRODUCTION

Crimes involving the falsification or forgery of
documents have significant implications for transnational
crime and terrorism (1). A primary forensic approach
in such cases is the examination of alterations in the
documents, including erasures, insertions, and deletions.
The forensic analysis of questioned documents provides
critical information that supports criminal investigations
(2). One of the major challenges in document examination
is the determination of the document’s age (3). Establishing
the chronological sequence of events is a crucial phase in
the investigative process, particularly when a document
contains multiple entries recorded at different times.
Investigators may question whether a specific entry was
made at the time it is claimed to have been. Expert analysis
of such documents, which seeks to determine the date of
ink deposition, is inherently complex and typically relies
on advanced chemical and physical techniques (3-5).
The basis of ink age determination lies in detecting time-
dependent changes in the ink’s chemical composition.
Although efforts are made to identify physico-chemical
changes in ink components over time, it is not yet possible
to determine a precise date of writing. However, such
analyses can provide an estimated age range for the ink

(6,7).

The degradation of ink is a complex process involving
multiple mechanisms. It is influenced by the natural aging
of the paper, the chemical composition of the ink, and
the ink’s potential to undergo various chemical reactions.
These reactions, ranging from simple processes such
as solvent evaporation to more complex ones like the
polymerization or hardening of ink resins on the paper
surface, are significantly affected by environmental and
storage conditions. The aging of paper begins during

its manufacturing process, whereas ink degradation

commences upon contact and adhesion to the paper.
Inks stored in closed systems, such as pen cartridges or
ink bottles, experience negligible aging compared to the
degradation that occurs once the ink is deposited onto

paper (open system) (8).

Spectrometric and chromatographic methods used to
analyze ink composition are highly effective in estimating
the age of documents. Ink formulations commonly include
a variety of components such as dyes, solvents, resins,
lubricants, corrosion inhibitors, emulsifying agents, and
buffers (5). Among writing instruments, ballpoint pens are
widely preferred due to their affordability and accessibility.
Common colorants used in ballpoint pen inks include
crystal violet (CV), methyl violet (MV), and Victoria
blue (VB), while solvents such as phenoxyethanol (PE),
phenoxyethoxyethanol (PEE), and dipropylene glycol

(DG) are frequently present in their formulations (5,9).

Ink dating through dye behavior characterization has
recently emerged as a complementary, non-destructive
analytical approach. Techniques such as Raman
spectroscopy (10) and Digital Color Analysis (11) have
been applied to examine the natural and artificial aging of
writing inks on paper. Solvent-based ink aging approaches
rely on destructive analytical techniques, including GC-
MS, GC-FID, FTIR, SPME, SPME-GC-MS, HS-GC-FID,
and DART-MS, which provide valuable information by
tracking changes in the evaporation profiles of volatile ink

components (6,12,13).

The objective of this study is to chemically distinguish
the ink age in blue, red, and black ballpoint pen writings
and wet signatures on naturally aged paper documents,
while also highlighting the significance of ink diffusion

between stacked documents.
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MATERIALS AND METHODS

Ethical approval for this study was obtained from the
Ethics Committee of Zonguldak Biilent Ecevit University
(Approval Date: 29.05.2014; Protocol No: 2014/08-13). All
laboratory investigations were conducted in the Analytical
Chemistry Laboratory of the Department of Chemistry,
Faculty of Arts and Sciences, Zonguldak Biilent Ecevit

University.

In this study, the same brand of blue, red, and black
ballpoint pens was used by a single individual to ensure
consistency. Between April 15 and October 15, 2018, on
the 15th day of each month, identical text was written and
wet signatures were affixed, dated accordingly, on identical
paper types. Each newly prepared document was placed on
top of the previous month’s documents and stored under
uniform conditions in a closed cardboard box to undergo
natural aging. Following the completion of the sample
collection period, the volatile solvent phenoxyethanol,
present in the ink formulations, was analyzed using gas
chromatography—mass spectrometry (GC-MS). Since
phenoxyethanol is present in low concentration, splitless
injection was used in the analysis to transfer the volatile
component to the system as much as possible. Technical
information such as the device, column, temperature

program, injection volume, etc. used in the analysis are

shown in Table 1.

Table 1. Technical information

System Model and Speci-

System Parameters .
y fications

Thermo-Finnigan MAT

GC-MS System 4500

Column

ZB-5 MS, 30 m length,
0.25 mm inner diameter,
0.25 pm film thickness

GC Temperature Program

50°C (6 min), ramp 10°C/
min to 300°C, hold 5 min

Injector Block Temperature 230°C
Transfer Line Temperature ~ 300°C
Ion Source Temperature 230°C

Scan Mode / Mass Range

Full scan, 50-650 m/z

Tonization Mode

Electron Impact (EI)

Ionization Voltage / Current

70 eV and 350 pA

Carrier Gas / Flow Rate

Helium, 1 mL/min

Software

Xcalibur 3.0

Injection Mode / Volume

Splitless, 1 uL

Chemicals and Equipment

Analytical-grade phenoxyethanol (Fluka) and methanol
(Merck) were used as reagents in this study. A BioSan
MPS-1 vortex mixer was employed during the sample
preparation phase, and chromatographic analyses were
performed using a GC-MS instrument.

Pen and Paper Samples

In this study, Mopak Rekort Laser brand paper
(A4/80gr/m2 210x297 mm), commercially available on the
market, was used. The ballpoint pens utilized were 1425

Faber-Castell models in blue, red, and black ink.

Archiving

Each monthly paper document was placed on top of the
previous one, and the entire stack was subjected to natural
aging under consistent conditions, i.e., stored in a closed
cardboard box at room temperature and protected from

light (Figure 1).
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Figure 1. Closed and open versions of a cardboard box
in which written paper documents are stacked and stored

A total of 21 paper documents were sampled, with
ages ranging from 1 day to 6 months. These documents
contained handwritten text and signatures. Phenoxyethanol
was analyzed using GC-MS to determine the chronological
order of writing among the samples. The first document,
dated April 15, 2018, features handwriting and a signature

in blue ink, as shown in Figure 2.

foderce is Liter, bl W Lowd is Sweet o

Figure 2. Sample paper document created with
the blue ink pen used in the study

Preparation of Paper Documents for Analysis

Circular sections with a diameter of 3 mm were taken
from the naturally aged wet signature areas using a biopsy
punch (Figure 3). Each sectioned sample was placed into a
2 mL vial, followed by the addition of 20 uL of methanol.
The vial was then vortexed at 2500 rpm for 5 minutes
using a vortex mixer. Subsequently, a 1 pL aliquot of the
resulting extract was collected using a microinjector and

subjected to GC-MS analysis.

Figure 3. View of the signature after sampling

Calibration of GC-MS System for Phenoxyethanol
Analysis

Phenoxyethanol calibration standards with
concentrations of 0.5 pg/mL, 0.1 pg/mL, 0.05 pg/mL, 0.01
pg/mL, and 0.005 pg/mL were prepared by serial dilution

of'a 10 pg/mL stock solution.
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Figure 4. Calibration Graph for Phenoxyethanol
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These standards were analyzed by GC-MS, and the
resulting phenoxyethanol peak area values were plotted
against their respective concentrations to generate a
calibration curve. The calibration graph for phenoxyethanol
is presented in Figure 4, and its corresponding mass

spectrum is shown in Figure 5

600051059 RT: 1449 AV: 1 NL: 50062
T+ Fulms [00065000]

1 un

66.09
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Relative Abundance
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60 n 8 0 0 10 120 130 40 150 160 170 180 190 200
mz

Figure 5. Mass spectrum for Phenoxyethanol

Analysis of Blank Paper Document Sample in GC-MS

System

A control sample was taken from a blank sheet of paper
containing no writing. The sample was prepared following
the same protocol and analyzed using GC-MS. As expected,
no peak was observed in the 14—15 minute retention time
range, where phenoxyethanol typically appears, indicating
that there was no contamination from the blank paper
(Figure 6). The peaks observed at approximately 19,
20, and 22 minutes are unrelated to phenoxyethanol. If
contamination had occurred on the blank paper sample,
either from ink residues or from the blank paper itself, GC-

MS analysis would have revealed a peak at 14—15 minutes

corresponding to phenoxyethanol, with a molecular ion at

m/z 138.1, as shown in Figure 5.
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Figure 6. Chromatogram of a sample taken from a
blank paper document

Limit of Detection (LOD) and Limit of Quantification
(LOQ) of the GC-MS System for Phenoxyethanol

In the chromatograms, irregular fluctuations near the
baseline that do not form distinct peaks are considered
instrumental noise. For phenoxyethanol, the Limit of
Detection (LOD) of the GC-MS system was determined
based on the ability of the system to detect a signal three
times greater than the noise level. Similarly, the Limit of
Quantification (LOQ) was calculated using a signal-to-noise
(S/N) ratio of 10. To calculate these values, the S/N ratios
obtained from the analysis of a standard phenoxyethanol
solution at a concentration of 0.01 pg/mL were used, as
this concentration approximates the lower detection range
and is commonly used in previous studies. For example,
the analysis of the 0.01 pg/mL standard solution yielded an
S/N ratio of 105. Using this value, the LOD and LOQ were

calculated as follows:
* LOD = 0,01 pg/mLx3/105 = 0,00029 pg/mL

«LOQ = 0,01 pg/mLx10/105 = 0,00095 pg/mL
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These results indicate the GC-MS system’s sensitivity in

detecting and quantifying trace amounts of phenoxyethanol.

RESULTS

In the present study, the phenoxyethanol content of
written documents prepared using red, blue, and black
ballpoint pen ink was analyzed over different aging
periods. A comparison between 1-day-old and 1-month-
old samples revealed a reduction in phenoxyethanol
content of 5.4% in red ink (0.12905803ng/cm), 32.26%
in blue ink (0.112814342ng/cm), and 2.5% in black ink
(0.007381382ng/cm) in 1-month-old samples. When
comparing 3-month-old and 4-month-old documents, a
slight increase in the phenoxyethanol content of 4-month-
old samples was observed: 0.27% (0.000479 ng/cm) in red,
1.25% (0.002129 ng/cm) in blue, and 0.036% (0.00006243 1
ng/cm) in black. Between 5-month-old and 6-month-old
documents, a decrease was noted in all inks in 6-month-old
samples: 4.25% (0.0020217 ng/cm) in red, 5.9% (0.007418
ng/cm) in blue, and 1.1% (0.00131686 ng/cm) in black.
Notably, when comparing the phenoxyethanol content
of 1-day-old and 6-month-old documents, a significant
decrease was detected in 6-month-old documents: 52.5%
(0.124942419 ng/cm) in red, 66.5% (0.232727433 ng/cm)
in blue, and 60.1% (0.176727273 ng/cm) in black (Figures
7,8, and 9).
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It was observed that the phenoxyethanol concentrations
in 6-month-old documents written with red, blue, and
black ballpoint pens were relatively similar, with values of
0.11318 ng/cm, 0.117016 ng/cm, and 0.117263401 ng/cm,

respectively.

DISCUSSION

In forensic document examination, determining the
time at which handwriting or a signature was made is often
possible by analyzing the chemical properties of the ink
on the paper (2, 4). Over the years, various methods have
been developed to estimate ink age based on temporal
changes in the composition of dyes, resins, and volatile

components within the ink (2, 4, 13, 14). Among these
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components, phenoxyethanol, a highly volatile solvent, has
been extensively studied for its decreasing concentration
over time, which serves as a potential indicator of ink aging
(6,7, 8, 13, 15). In the present study, phenoxyethanol was
selected as the focus of analysis to investigate not only its
degradation over time but also the possibility of diffusion
between inked paper surfaces and, if present, the extent to

which such diffusion occurs.

A chronological review of key studies on volatile
components in ink used for ink age determination includes
the work of Stewart (1982), Humecki (1985), Cantu (1988),
Aginsky (1993), Brazeau et al. (2000, 2002), Lociciro et al.
(2004), Weyermann (2007), Ezcurra et al. (2010), Cantu
(2012, 2017), and Leal et al. (2023) (2, 5, 16-22).

Utilizing gas chromatography (GC) in combination
with mass spectrometry (MS), Aginsky demonstrated that
the ratio of volatile to dye components in ink can vary
over time, indicating a time-dependent relationship in the
aging process (20). Through the use of accelerated aging
techniques via GC, Aginsky further examined the extraction
of volatile components from ink on paper, confirming that
this process may also be time-dependent (5, 20). More
recently, Leal et al. (2) enhanced the reliability and accuracy
of ink dating methods by converting phenoxyethanol
(PE) into its trimethylsilyl derivative, thereby increasing
its volatility and making it more amenable to GC-MS
detection. In the present study, phenoxyethanol, a key
volatile compound, was similarly analyzed using GC-MS.
However, unlike previous studies, we focused solely on
naturally aged documents and did not employ artificial
or accelerated aging techniques. This decision reflects
real-world forensic scenarios, where document examiners
frequently deal with naturally aged materials. Furthermore,
our investigation uniquely addresses the potential diffusion
of phenoxyethanol between stacked paper documents, an

aspect often encountered in practical examinations but

rarely explored in the literature.

Brazeau and Gaudreau quantified volatile components
in ballpoint pen ink directly on paper without the use of
solvents, employing solid-phase microextraction (SPME)
in conjunction with gas chromatography (GC) (15). In
contrast, the present study utilized a GC-MS system to
determine the amount of phenoxyethanol, a key volatile
component, in written documents. Unlike Brazeau and
Gaudreau’s solvent-free approach, methanol was used as

the extraction solvent in our methodology.

Brazeau and Gaudreau introduced the volatile loss
rate method using a dynamic approximation model to
estimate the age of ink. This same model was employed
in the present study. After analyzing 63 ballpoint pen ink
samples, Brazeau and Gaudreau identified phenoxyethanol
as one of the most prevalent solvents and, consequently,
selected it as the primary target compound for ink dating.
Following their rationale, phenoxyethanol, recognized as
the most common volatile component in ballpoint inks,
was also selected for analysis in our study. In the studies
conducted, based on Brazeau and Gaudreau’s method,
phenoxyethanol exhibits a high rate of evaporation during
the first 6-8 months, continues to evaporate at a slower
rate up to 18 months, and significantly ceases to evaporate
after approximately two years (17, 22). In our study, we
monitored phenoxyethanol levels in documents over a
6-month natural aging period, with particular emphasis on
assessing the impact of diffusion between paper surfaces.
The observed reduction in phenoxyethanol content
between 1-day and 6-month-old documents, 52.5% for red
ink, 66.5% for blue ink, and 60.1% for black ink, aligns
with the evaporation patterns reported by Brazeau and
Gaudreau, thereby supporting the underlying principles of

their model.

LaPorte et al. (23) expanded upon the work of
Brazeau and Gaudreau (15) by analyzing 633 ballpoint
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pen inks using GC-MS to determine the prevalence of
phenoxyethanol in ink formulations. Their study revealed
the presence of phenoxyethanol in 85% of black ink pens
and 83% of blue ink pens (23). In our study, three different
colors of ballpoint pens, blue, black, and red, were used,
and phenoxyethanol was detected in the ink transferred to
the paper from all three colors by scanning with the GC-

MS system.

In 2007, Weyermann et al. analyzed
phenoxyethanol, ethoxyethanol, dipropylene glycol, and
phenoxyethoxyethanol in 1.5-year-old documents using
GC-MS to investigate the relationship between solvent
evaporation and document age. In our study, 6-month-old
documents were analyzed using GC-MS to similarly explore
the temporal evaporation pattern of phenoxyethanol.
Weyermann et al. reported that minor solvents other than
the primary components evaporated rapidly following ink
application, with ethoxyethanol levels stabilizing within
10 days, and significant reductions in dipropylene glycol,
phenoxyethanol, and phenoxyethoxyethanol occurring
within the first two weeks (5, 22). Unlike their study, in
the present study, only phenoxyethanol was examined,
and other solvents present in the ink composition were
not analyzed. Additionally, since the written documents
analyzed in our study were created on a monthly basis,
2-week-old samples were not included. However, the rapid
decrease in phenoxyethanol levels within two weeks, as
reported by Weyermann et al., was not found to be consistent
with the decrease observed between 1-day and 1-month-
old samples prepared with red and black ballpoint pens in
our study (5.4% for red, 2.5% for black). In contrast, the
decrease observed in documents written with blue ballpoint
pens over the same period (32.26%) was interpreted as

being consistent with the early-phase evaporation pattern

reported by Weyermann et al.

Weyermann et al. found that phenoxyethanol,

ethoxyethanol, and dipropylene glycol can diffuse
and migrate from the ink-containing paper to adjacent
sheets when documents are stored in direct contact (5,
22). In our study, although a progressive decrease in
phenoxyethanol content was expected with document
aging, the results showed no reduction between 3- and
4-month-old documents; in fact, a slight increase was
observed. Similarly, when comparing 5- and 6-month-old
documents, the anticipated decline was minimal, with the
values remaining relatively close. This phenomenon was
primarily attributed to the diffusion of phenoxyethanol
between overlapping documents written by the same
individual and stored under identical conditions. This result
supports the view presented in the study by Weyermann et
al. (22) that phenoxyethanol can diffuse from one document
to another when documents are stored in close contact.
However, unlike their study, where such diffusion was one
of several factors contributing to unexpected variations in
phenoxyethanol levels, our findings showed that, although
a decrease over time was anticipated, this decrease was
not statistically significant. This was interpreted as being
influenced not only by the storage conditions, ink, and

paper properties, but also by the fact that the documents

were stacked on top of each other in a closed container.

Weyermann et al. reported that phenoxyethanol could
be detected in documents aged up to 562 days when using
a relative peak area—time curve, and that it was present
in more than 90% of the samples analyzed (5, 22). In the
present study, phenoxyethanol was successfully detected
in documents aged up to 180 days, and a phenoxyethanol
concentration (ng/cm)-time curve was employed.
Weyermann et al. also noted that the aging process of ink
is influenced by factors such as the storage conditions, as
well as the type of ink and paper. Based on their findings,
they concluded that while precise ink dating is not feasible,
it is possible to establish approximate age ranges and to

compare whether inks are relatively new, old, or older (5,
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22). Similarly, the results of the present study suggest that
when there is a marked difference in phenoxyethanol levels
among documents written by the same individual and stored
under identical conditions, a relative ranking of document
age may be possible. However, definitive dating remains
unattainable. These findings are therefore consistent with

those reported by Weyermann et al.

Weyermann et al. (2007), in their statement for the
European Network of Forensic Science Institutes (ENFSI),
proposed that ink age estimation can be categorized into
five intervals: within the first 3 months after writing,
3—-6 months, 6-9 months, 9-15 months, and documents
older than 15 months (5, 22, 24). In the present study, it
was observed that the amount of phenoxyethanol in the
4th month was higher than in the 3rd month, and that the
amounts measured in the 5th and 6th months were relatively
similar. These findings suggest that the classification
proposed for the first six months is not fully consistent with

the results of our study.

Cantu (16) demonstrated the ink aging curve obtained
when phenoxyethanol, the solvent in the ink, was used in
place of the volatile solvent, and cellulose from the paper
was used in place of the non-volatile solvent. In this method,
the initial stage, characterized by a high amount of solvent
on the surface and rapid evaporation, is defined as the fast
drying phase. As the amount of solvent on the surface
decreases and evaporation slows due to the interaction
with the cellulose matrix during outward movement or
back diffusion toward the surface, this phase is referred to
as slow drying. In the present study, the observed decreases
in phenoxyethanol levels in documents aged 1 day versus
6 months (red: 52.5%, blue: 66.5%, black: 60.1%) suggest
a pattern consistent with the fast drying phase described by
Cantu. However, the absence of data from documents older
than 6 months limits the extent to which these findings can

be generalized to later stages of ink aging.

In another study, Cantu (25) analyzed phenoxyethanol
levels in written documents using GC-MS systems and
reported an absence of expected decreases; unexpectedly,
he observed either stable or even slightly increased
phenoxyethanol levels in documents produced at different
times. He suggested that this anomalous behavior,
despite using the same pen and identical paper, might be
attributed to factors such as extraction errors, pressure
differences, insufficient paper homogeneity, transfer of
ink solvents into the paper matrix, and varying storage or
environmental conditions (25). In the present study, it was
interpreted that one potential reason for the unexpected
phenoxyethanol measurements was diffusion between
documents stored in direct contact, which supports Cantu’s
hypothesis. The documents in our study were allowed to
age naturally while stacked, reflecting real-life conditions
where written materials are often stored closely together
in files or folders. Additionally, in our study, one of the
possible reasons for the unexpected behavior observed
in phenoxyethanol levels was interpreted as pressure
differences that may occur even in documents produced by
the same person at different times, potentially affecting the
results. This supports the previously reported hypothesis
that pressure variation is among the factors contributing
to unexpected phenoxyethanol outcomes. Furthermore, we
believe that storing documents in a closed container is also

an important factor to consider.

In contrast to Cantu’s study (25), where paper
inhomogeneity was identified as a potential source of
unexpected variations in phenoxyethanol levels, this
factor was minimized in our study by using commercially
available paper of the same brand and model throughout.
To address the issue of incomplete extractions raised by
Cantu, a standardized extraction procedure was applied
consistently across all samples, thereby reducing the
likelihood of extraction-related variability. Moreover,

environmental conditions, another factor cited by Cantu,
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were controlled by storing all samples at room temperature

in a light-proof cardboard box under uniform conditions.

Based on the results of our study, it is interpreted that
when there are significant differences in phenoxyethanol
levels between documents written by the same individual
under identical conditions and stored similarly, it may
be possible to establish a relative chronological order
among the documents. Although precise dating remains
unattainable, it may still be feasible to estimate a general
time range, albeit with some uncertainty. As noted in the
2015 study by Avci and Gokgedag, the creation of an
ink databank, achieved by archiving inks with known
formulations, along with the development of a formulation
system akin to a watermark (commonly used as a security
feature in valuable documents), would facilitate ink age
estimation. Using ink pens with identifiable formulation
codes when writing or signing valuable documents could
significantly enhance the accuracy and reliability of

forensic ink dating analyses (26).

In practical terms, written documents subject to
examination are often stored in files and archives for
extended periods, with some documents emerging for
review after many years. Given this, further studies on the
dyestuffs and resins in ink compositions may be beneficial
for improving ink age determination in documents older
than two years. This study highlights the significance of
diffusion between multiple documents stored in closed
boxes, which may impact ink age determination, as well as
the application of chemical methods for ink age estimation,
which have recently been introduced in Tirkiye. It is
believed that further research focusing on the analysis of
volatile components, dyestuffs, and resins in ink should
be conducted. Although the current study has limitations
in terms of sample size, we believe that future studies
with larger samples and adding secondary markers such

as PEE and DPG in addition to PE will make significant

contributions to the literature. Finally, continued research
and development in this field could enhance the reliability
and accuracy of ink dating methods, contributing to both

the administration of justice and the protection of society.
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Amag: Dovme, bireysel kimligin ve sanatin bir ifadesi olarak degerlendirilmektedir. Estetik bir unsur olmanin 6tesinde, adli siireglerde delil niteligi tagiyan
onemli bir inceleme konusu olup 6zellikle kimliklendirme islemlerinde rolii artan bir 6neme sahiptir. Ayrica, ddvmeler sosyolojik boyutlartyla da incelenmeye
deger unsurlar arasinda yer almaktadir.

Yontem: Bu calismada, Yargitay igtihatlarinda dovmenin adli tip baglaminda nasil ele alindigi degerlendirilmistir. Yargitay Karar Arama Sitesi tizerinden
“dovme” anahtar kelimesiyle ulagilan kararlar igeriklerine gore siniflandirilmis; 6zellikle ddvmelerin kimliklendirme siireclerindeki islevselligi, adli delil olarak
kullanim potansiyeli, dévme sildirme islemlerine bagli hukuki sorunlar ve sosyolojik yansimalari incelenmistir.

Bulgular: incelenen 145 Yargitay kararinin %51,7’sinde dsvmenin kimliklendirme araci olarak kullanildigi, en sik hirsizlik, yagma ve uyusturucu suglarinda
delil niteligi tasidig1 belirlenmistir. Dévmenin fiziksel varligina iligkin eksik incelemelerin, adli siireglerde 6nemli belirsizliklere yol agtigi ve ozellikle tanik
ifadeleriyle ddvme uyumunun gii¢lii bir delil kriteri olarak degerlendirildigi goriilmistiir. Dévmelerin en sik kol ve elde yer aldig1, detayli dévme tasvirinin ise
kimliklendirmede kullanilan kararlarin sadece %25,3’iinde yer aldig1 tespit edilmistir. Ayrica dévme, sosyal etkilesim araci olarak cinsel suglarda belirgin bir
sekilde 6ne ¢ikmis ve 6zellikle cocugun cinsel istismar1 vakalarinda dikkat ¢ekmistir.

Sonu¢: Dovme, kimliklendirme ve delil degerlendirme agisindan 6nemli bir unsur olarak one ¢ikmaktadir. Yargitay kararlarimin analizi, dovmelerin tanik
ifadeleri ve gorsel kayitlarla karsilastirilmasinda belirleyici rol oynadigini ortaya koymustur. Ozellikle dévmenin fiziksel tespiti, tanik ifadeleriyle uyumu ve
gorsel kayitlarla karsilagtirilmasinda standart protokollerin eksikligi dikkat ¢gekmektedir. Adli siireglerde dovmelerin daha etkin kullanilabilmesi i¢in sistematik
degerlendirme kriterleri olusturulmali ve dévme sildirme islemleri hukuki ve tibbi agidan denetim altina alinmalidir.

Anahtar Kelimeler: Adli tip, Yargitay kararlari, Dévme analizi, Kimliklendirme

Abstract

Aim: Tattoos are regarded as expressions of individual identity and art. Beyond being aesthetic elements, they have become important subjects of examination
in legal proceedings, particularly gaining significance in identification processes. Additionally, tattoos warrant sociological investigation due to their broader
social implications.

Materials and Methods: A total of 145 Court of Cassation decisions containing the term ‘tattoo’ were identified through the Turkish Court of Cassation Decision
Search Database. These decisions were thematically analyzed based on the forensic and legal contexts in which tattoos were referenced.

Results: In 51.7% of the decisions, tattoos were used as tools of identification, primarily in theft, robbery, and drug-related offenses. However, among these
identification-related decisions, only 25.3% included detailed tattoo descriptions. Tattoos were most commonly located on the arm and hand. In 16.6% of the
cases, tattoos served as indicators of social interaction, particularly in sexual offense cases involving children. Additionally, 3.4% of the decisions included
complaints related to complications following tattoo removal procedures, raising concerns regarding medical and legal oversight.

Conclusion: Tattoos serve as important forensic markers in the identification and evaluation of evidence. The findings highlight the need for standardized
documentation protocols in judicial processes and for the implementation of stricter oversight in tattoo removal practices to ensure legal consistency and protect
individual rights.

Keywords: Forensic medicine, Court of Cassation decisions, Tattoo analysis, Identification
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INTRODUCTION

Tattoos are inscriptions, shapes, or designs applied
beneath or within the skin using pigments such as china ink,
carbon, henna, or saffron (1). Throughout history, tattoos
have carried various meanings across different cultures
and societies, serving as a medium to express individual
identity, social status, or personal preferences (2,3). Today,
tattoos are not only regarded as a form of art but also as a
powerful reflection of individual identity and freedom of
expression (4-6). However, tattoos have also become an
important area of examination within forensic medicine

and legal contexts, beyond their aesthetic function (7-10).

From a forensic medicine perspective, tattoos play a
critical role in identification processes. Although DNA
analysis remains the gold standard for forensic identification,
particularly in cases involving unidentified bodies or the
identification of suspects, tattoos serve as strong evidence
due to their unique characteristics (11,12). Additionally,
several studies suggest that tattoos may provide insights
into an individual’s psychological state, criminal profile, or
social affiliations (10,13,14). Some research also indicates
that individuals with tattoos are more prominent within
criminal populations, and a correlation has been observed

between the presence of tattoos and higher crime rates (15).

Another forensic dimension of tattoos involves lawsuits
filed within the framework of alleged medical malpractice,
arising from injuries that occur after tattoo removal
procedures performed to eliminate tattoos that individuals
initially obtained as a means of self-expression and identity

but later sought to remove (16).

In this study, tattoos were examined from a forensic
medicine perspective, focusing on their significance in
identification processes, their role in forensic psychiatric
evaluations, and the problems associated with tattoo

removal procedures.

MATERIALS AND METHODS

In this study, a search was conducted on the Court of
Cassation Decision Search website (https://karararama.
yargitay.gov.tr/) using the keywords “dovme” and “tatuaj”
(both meaning “tattoo” in Turkish) between December 20,
2024, and December 30, 2024, among a total of 9,184,068
decisions issued across all years. During the search,
1,048 decisions were reviewed; decisions where the term
“dovme” was used in different contexts, such as “applying

EEINT3

violence,” “assault,” or “forged hot metal objects,” were
excluded. Only 145 decisions, where “dovme” referred
specifically to body tattoos and was directly relevant to
the cases, were included. These decisions, dated between
February 8, 2012, and October 7, 2024, were classified

based on their association with different legal and forensic

contexts.

RESULTS

The 145 Court of Cassation decisions examined in this
study were classified according to the thematic contexts
in which tattoos were utilized within judicial proceedings,
as outlined below: Use as an Identification Tool: In 75
out of 145 decisions (51.7%), tattoos were referenced in
forensic documents such as witness statements, police
observation reports, or camera footage for identification
purposes. Use as a Social Interaction Tool: In 24 decisions
(16.6%), tattoos were evaluated as a means of social
interaction between the parties involved in the criminal
cases. Appearance in Medical Records (Postmortem and
Other Body Examinations): In 13 decisions (9%), tattoos
were recorded in physician notes during postmortem
examinations or other body inspections. Tattoo Machines in
Contraband Cases: In 9 decisions (6.2%), tattoo machines
were seized as contraband in cases involving the smuggling
of prohibited items into correctional facilities or detention

centers. Tattoos as Spatial Elements: In 9 decisions (6.2%),
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tattoos were mentioned as spatial details unrelated to the
crime itself but present at the crime scene. Visual Focal
Element: In 7 decisions (4.8%), tattoos were considered
a visual focal point relevant to the criminal event. Tattoo
Removal Procedures and Complaints: In 5 decisions
(3.4%), complaints regarding burn injuries sustained during
tattoo removal procedures led to the initiation of criminal
investigations. Professional Identification in Compensation
Cases: In 3 decisions (2.1%), tattoos were referenced as
elements of professional identification in the context of

compensation lawsuits.

During investigations and prosecutions, tattoos observed

on individuals were evaluated as decisive elements in the

identification process. In particular, the shape and location
of the tattoos played a significant role in recognizing
and identifying individuals. In this context, the reviewed
decisions (Table 1) predominantly originated from High
Criminal Courts (64%; n = 48), where official forensic
records mentioning tattoos were considered as evidentiary
material. It was also noted that three cases were appealed
from Juvenile Courts. Including cases adjudicated in High
and Basic Criminal Courts, a total of nine cases (12%)

involved suspects classified as children drawn into crime.

In Court of Cassation decisions where tattoos were used
to identify suspects through witness testimony and digital

evidence, theft (25.3%; n = 19 decisions), robbery (21.3%;

Table 1. Classification of 75 Supreme Court Decisions Utilizing Tattoos for Identification, According to Court and

Crime Type

Type of Court n %
Court of Assize (High Criminal Court) 48 64
Criminal Court of First Instance 24 32
Juvenile Court 3 4
Type of Crime' n %
Theft and Associated Crimes 19 253
Robbery 16 21.3
Drug Trafficking 15 20
Fraud and Forgery 6 8
Intentional Bodily Injury 6 8
Sexual Offenses and Related Crimes 5 6.6
Offe_nses Against State Unity, Attempted Murder of a Public Official and Deprivation | 13
of Liberty” ’
Fraud, Forgery, and Organized Crime Offenses 1 1.3
Intentional Bodily Injury and Property Damage 1 1.3
Deprivation of Liberty 1 1.3
Unlawful Deprivation of Liberty and Organized Crime 1 1.3
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Organized Crime, Unauthorized Possession of Hazardous Substances, and Armed

Threat ! 1.3
Threat with a Weapon 1 1.3
Negligent Manslaughter 1 1.3
Smuggling Prohibited Items (Drugs) into a Correctional Facility 1 1.3
Judgment of the First Instance Court n %
Conviction 71 94.6
Acquittal 4 53
Supreme Court Judgment n %
Reversal 44 58.6
Judgment Affirmed 31 413
Total 75 100

1Note: In some cases, more than one offense was identified in the case files; therefore, the total number of offenses exceeds the

number of Supreme Court decisions.

n = 16 decisions), and drug trafficking offenses emerged as
the most common crime types. Other legal aspects of the

examined decisions are detailed in Table 1.

In 45 decisions (60%), tattoos were utilized to assess
the accuracy of witness testimonies. Witnesses were
questioned regarding their ability to observe and recognize
visible and distinctive tattoos on the suspect. Consistency
among witness statements was evaluated based on the
details related to the tattoos. The location and design of the
tattoos, and their congruence with descriptions provided
by witnesses, were considered crucial factors affecting the

reliability and validity of the evidence.

In 42 decisions (56%), tattoos were employed in
identification and confrontation procedures. It was
emphasized that suspects with identifiable tattoos should
be directly recognized by the victim or witnesses, or
alternatively identified through an appropriate method
when direct recognition was not feasible. Furthermore,

comparisons between tattoos sketched based on victim or

witness descriptions and the suspect’s actual tattoos were

accepted as evidence following expert examination.

In 18 decisions (24%), tattoos were subjected to
technical examination through visual evidence analysis.
The presence of tattoos on individuals depicted in security
camera footage was investigated, and the identification of
suspects was conducted by comparing tattoo characteristics.
In certain cases, expert analysis was employed to determine
whether the tattoos observed in the footage matched
those on the suspect. Additionally, low-quality or blurry
footage displaying tattoo silhouettes on the arm or hand
was enhanced and analyzed to support the identification

process.

In 13 decisions (17.33%), the physical presence of
tattoos was directly addressed. It was highlighted that
the suspect’s tattoos should be personally examined
by the presiding judge during the hearing and formally
documented. Moreover, evaluations focused on whether
tattoos had been recorded in official documents such as
arrest intake medical reports, police observation records,
and other forensic documentation corresponding to the

alleged date of the crime.
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In three Court of Cassation decisions, the accuracy of
tattoo-related information mentioned in witness statements
was evaluated, and in cases where no tattoo was found on
the suspect, the possibility that the tattoo had been removed
was investigated. The necessity of examining whether
the tattoo was temporary was also addressed in the court
decisions. Decisions involving tattoo descriptions cited for
identification purposes but not sufficiently evaluated, along

with the corresponding reversal and affirmation outcomes,

are presented in Table 2.

An analysis of tattoo localization data revealed that
tattoos were most frequently located on the arm (57.33%; n
=43) and the hand (24%; n = 18). Distribution across other
body regions was less common; tattoos were identified on
the neck in 12% (n = 9) of cases, on the face in 4% (n =
3), and on the chest in 2.7% (n = 2). In some instances,

tattoos spanned multiple regions (e.g., arm and hand, n = 2;

Table 2. Analysis of Tattoo-Related Identification Processes

n %
Witness and Suspect Description Consistency 45 60
Identification and Confrontation Procedures 42 56
Visual Evidence and Forensic Technical Examination 18 24
Verification of the Physical Presence of Tattoos 13 17.3
Possibility of Tattoo Manipulation or Use of Temporary Tat- 3 4
toos
Total 75 100

Note: In the Supreme Court decisions, multiple criteria were identified in the texts mentioning tattoos; the-

refore, the total count exceeds the number of decisions

Table 3. Frequency Distribution of Described Tattoos Across the Body Surface

Tattoo Localization n %
Arm 43 57.3
Hand 18 24
Neck 9 12
Face 3 4
Chest 2 2.7
Shoulder 1 1.3
Back 1 1.3
Anatomical Localization Not Specified 3 4
Total 75 100

Note: Due to the presence of individuals with tattoos on multiple body parts, the total number of tattoos

exceeds the total number of cases.
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arm and neck, n = 1; face and hand, n = 1), or the specific

location of the tattoo was not recorded (n = 3) (Table 3).

Upon detailed examination of the decisions, it was
found that in 74.66% (n = 56) of the cases, tattoos were
merely mentioned in words without noting their shape or
size, or the details were anonymized. Only in 19 out of 75
decisions (25.3%) were specific details about the tattoos
recorded. Among the detailed descriptions, scorpion and
star tattoos were noted to recur more frequently. Other

tattoos reflected less common, individual, and unique

designs, such as scripted tattoos, religious symbols, and
animal figures. Additional details regarding the tattoos are

provided in Table 4.

An examination of the Court of Cassation decisions
revealed that in 24 cases, tattoos were considered as tools
of social interaction between the parties involved, with
the distribution of related crimes presented in Table 5.
Half of these cases (n = 12) involved sexual offenses, and
among them, nine cases concerned child sexual abuse.

Furthermore, seven of these cases were classified as

Table 4. Analysis of Recorded Data on the Size or Shape of Tattoos

n* %

Cases with Specified Shape or Size Characteristics 19 253
Scorpion-shaped tattoo 3 3.9
Star-shaped tattoo 2 2.6
Dragon-shaped tattoo 1 1.3
Tattoo bearing the inscription “Caner” 1 1.3
Full right arm tattoo and a small tattoo on the left arm 1 1.3
Colored tattoo 1 1.3
Written tattoo 1 1.3
Snake-and-dice tattoo 1 1.3
Tattoo bearing the inscription “Blue” 1 1.3
Religious seal tattoo 1 1.3
Tattoo bearing the inscription “Mother” 1 1.3
Butterfly-shaped tattoos on both arms 1 1.3
Rose-shaped tattoo 1 1.3
Tattoo consisting of a dot 1 1.3
Faint tattoo 1 1.3
Tattoo with “Terso” written 1 1.3

Cases without Specified Shape or Size 56 74.6

Total 75 100

* Due to the specification of multiple shape or size characteristics in the same case, the total number of tattoos exceeds the total

number of cases.
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Table 5. Analysis of Decisions Involving Tattoos as a Social Interaction Tool

n %
Sexual Offenses 12 50
Drug Trafficking 4 16.6
Theft and/or Crimes Committed in Conjunction with Theft 2 8.3
Intentional Bodily Injury 3 12.5
Offenses under the Turkish Military Penal Code No. 1632 1 4.1
Compensation Lawsuit 1 4.1
Deprivation of Liberty 1 4.1
Total 24 100

aggravated child sexual abuse.
DISCUSSION

Since the findings of this study are based on Court of
Cassation decisions, they must be interpreted with the
understanding that even a single case can have binding
authority within the Turkish judicial system. This analysis
presents striking results that highlight the significance of

tattoos in forensic and legal contexts.

Tattoos, with their unique and permanent characteristics,
play an important role in identification processes and
are considered valuable tools in forensic medicine and
legal practices (17). Through modern image processing
techniques, tattoo images can be matched with large
databases, providing effective results in the identification
of suspects or victims (18). In our study, it was determined
that tattoos were used for identification purposes in 51.7%
of the Court of Cassation decisions analyzed. The shape,
location, and uniqueness of tattoos were found to make
critical contributions to identification when combined with
witness statements, official records, and digital evidence.
Importantly, 64% of the identification-related cases
adjudicated before the High Criminal Courts included
tattoo references that contributed meaningfully to the

evidentiary assessment, particularly when corroborated by

witness testimony and visual materials.

Our findings strongly support the need for standardized
forensic tattoo examination protocols, an area currently
under development in the international literature. Recent
research has focused on creating systematic frameworks for
tattoo documentation and analysis. For instance, A resarch
in this area proposed a methodology for the description
and coding of tattoos to optimize and standardize forensic
identification procedures (9). Similarly, initiatives like the
Tattoo Recognition Technology Challenge (Tatt-C) have
established experimental protocols for consistent tattoo
recognition, facilitating content-based image retrieval
and matching techniques (19). These evolving protocols
typically involve comprehensive documentation of tattoo
characteristics, systematic classification, and the use of
standardized databases to minimize human error and enable
cross-agency data sharing (20). While these methodologies
are promising, they remain country-specific and are not yet

universally implemented.

To enhance the reliability and utility of tattoo evidence,

we recommend implementing a standardized and
systematic protocol for documenting tattoos on individuals
apprehended in detention centers. This recommendation
is supported by the finding that in 18 Court of Cassation
decisions, it was emphasized that security camera footage
should be enhanced and that the consistency of the tattoos’

physical characteristics should be evaluated through expert
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examination. The importance of applying technical analysis
to visual evidence to ensure the reliability of court findings
was highlighted. However, considering that the size, color,
and motifs of tattoos were recorded in detail in only 25.3%
of the cases, it is evident that there is a need for more
standardized and systematic recording methods in this area.
An examination of Court of Cassation decisions reveals that
tattoos have been misused by non-professional individuals
for purposes beyond their intended scope (21,22). The fact
that tattoo studios often operate in small spaces and that
the tattooing process requires physical proximity creates an
environment that may increase the risk of abuse, particularly
for children. Tattoo procedures requiring multiple sessions
and conducted by non-professionals further heighten the
possibility of misuse during the tattooing process. This
situation constitutes a serious risk factor that could expose
children to potential abuse. In this context, it is essential
to place tattoo practices under stricter regulatory control
and to strengthen legal protections aimed at safeguarding
children. Without adequate oversight, the tattooing process
can evolve from being merely a form of artistic expression

into a procedure that increases the risk of exploitation.

The finding that tattoos in our study were most
frequently associated with theft, robbery, and drug-related
offenses invites a deeper criminological and psychological
exploration. This pattern resonates with international
literature suggesting a nuanced correlation between
visible tattoos and certain behavioral patterns. Multiple
studies indicate that the presence, visibility, and content of
tattoos can be significant. For instance, research has found
associations between highly visible tattoos and deviance,
and that tattoo content may be more predictive than mere
presence (23,24). Specifically, inmates with visible and
antisocial-themed tattoos have been linked to increased
recidivism risk and more disciplinary infractions, and
tattoos have shown correlations with personally assaultive

crimes (25,26). However, it is crucial to interpret these

findings with caution. The evidence is not definitive,
often based on prison-based studies with relatively small
samples, and no universal causal relationship exists. The
tattoos observed in the Court of Cassation decisions, such
as scorpions and stars, may similarly function as markers
of group affiliation, specific subcultural capital, or personal
history within certain environments, rather than being
direct causes of criminal behavior. This perspective helps
contextualize their frequent appearance as identifying

features in the reviewed criminal cases.

CONCLUSION

In our study, it was found that in 16.6% (n = 24) of
Court of Cassation decisions, tattoos were considered
a tool of social interaction between the parties involved.
Among these cases, 12 were related to sexual offenses, and
notably, in 9 cases involving child abuse, tattoos appeared
as a factor influencing the relationship between the victim
and the perpetrator. These findings suggest that tattoos may
serve not only as instruments in identification processes
but also as significant indicators in the analysis of social
relationships and dynamics. A more comprehensive
examination of young individuals’ motivations for
obtaining tattoos and their potential associations with risk

factors could contribute to strengthening both legal and

social protection mechanisms.

Beyond the courtroom, the societal perception of
tattoos carries significant implications, particularly in the
realm of employment. Workplace discrimination based on
tattoo visibility represents a substantial ethical and legal
challenge. Studies reveal systematic bias, where tattoos
can prevent talented individuals from being hired, with
a significant proportion of tattooed individuals facing
direct employment barriers (27,28). This discrimination
is particularly problematic as it often intersects with
cultural identity and personal expression. As argued

by Rosario et al. (2022), tattoo restriction policies can
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be inherently discriminatory, especially against groups
where tattoos are culturally normative (29). Interestingly,
context matters; Enrica N. Ruggs et al. (2022) noted that
in some professional settings, like artistic roles, tattooed
employees were viewed more positively (30). This
highlights a critical tension: while the judicial system may
utilize tattoos for identification, and criminological studies
may note certain correlations, the same visible marker
can lead to stigmatization and limit life opportunities in
broader society. This underscores the ethical imperative for
workplace policies to evolve to prevent stigmatization and
promote inclusive hiring practices, ensuring that personal

expression does not become a professional liability.

Various complications, such as infections, allergic
reactions, skin diseases, and tumors, may develop
during the tattooing process. Additionally, psychosocial
complications may also accompany this process. Although
standardized methods have been developed for tattoo
removal, the risk of complications has not been completely
eliminated. During tattoo removal with Q-switched lasers,
acute complications such as pain, blistering, scabbing,
pinpoint bleeding, and acute allergic reactions may
occur. Furthermore, chronic complications, including
hypopigmentation or hyperpigmentation, paradoxical
darkening (e.g., in tattoos containing titanium dioxide),
residual pigments or ghost images, tissue alterations, and

scarring, may particularly be more common in individuals

with darker skin tones (31).

In our study, it was identified that five decisions (3.4%)
appealed from local courts to the Court of Cassation
involved complaints related to tattoo removal procedures.
Notably, complications such as burn injuries were found to
cause both psychological and physical harm to individuals.
This highlights the necessity for stricter medical and legal
oversight of tattoo removal procedures. It should be noted

that tattoo-related complications are often associated

with inadequate sterilization and improper application
techniques, and that tattoo removal remains a prolonged
and arduous process with no guarantee of complete
success. Therefore, it is of great importance that individuals
are thoroughly informed about potential risks before
undergoing tattooing and that the process of obtaining

informed consent is carried out meticulously.

Gittleson et al. reported that in a study group drawn
from a psychiatric population, the forearm, hand, and
upper arm were the most commonly preferred sites for
tattoo placement (32). A review of other studies indicates
that, despite differences in population characteristics, the
forearm, arms, and hands consistently appear as the most
frequent tattoo locations. Additionally, the long time
intervals between the years of various studies did not

significantly affect this trend (1,33,34).

In our study, it was found that the most common tattoo
locations were the arm (57.3%) and the hand (24%),
with tattoos in other regions being relatively rare. When
evaluated alongside the literature, it appears that tattoos
tend to be concentrated in easily visible areas, thus playing a
significant role in facilitating identification through witness
testimony. However, in accordance with the principle
of protecting personal information, the anonymization
or insufficient detailing of tattoos in Court of Cassation
rulings was identified as a major limitation of this study. To
address this documentation gap while respecting privacy,
we propose that suspects’ tattoos be formally documented
in detention centers, while victims’ tattoos should be
recorded during medical examinations at healthcare
facilities. Nevertheless, it is considered crucial that tattoos
of victims and suspects are promptly documented during

investigation and prosecution processes.

In the literature, it has been noted that tattoos are also
created for religious purposes, serving either to express

personal beliefs or to function as symbolic reminders. In a
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2020 study by Maloney and Koch, the motivations behind
religious tattoos among university students were examined;
it was found that visible tattoos were often chosen to
demonstrate group identity, to propagate religious beliefs,
or to initiate discussions on religious topics, whereas
concealed tattoos carried more personal and individual
meanings (35). In our study, it was observed that in the
decision issued by the 15th Criminal Chamber of the Court
of Cassation on March 3, 2021, a defendant referred to a
tattoo on his forehead as the “Seal of Khidr,” attributing
a religious meaning to it and using this symbolism to
manipulate the complainant. This case illustrates that
tattoos, beyond serving as personal expressions, can be
employed for various other purposes, emphasizing the
need for careful consideration of this phenomenon within

both societal and legal contexts.

In a study conducted by Depreli and colleagues
involving 400 criminal individuals, 200 of whom had
tattoos, it was reported that predatory and powerful animal
figures—particularly scorpions, snakes, and crocodiles—
were the most frequently observed types of tattoos (27%; n
= 54), with scorpion tattoos being the most common among
them (10.5%; n = 21) (36). The study also noted that star
tattoos frequently recurred and that such figures functioned

as symbols of power within the prison environment.

In our study, it was observed that in 74.6% (n = 56) of
the cases, tattoos were mentioned only verbally, without
providing detailed descriptions such as shape or size, or the
details were anonymized. In contrast, detailed information
about the tattoos was recorded in only 19 out of 75
decisions (25.3%). Upon closer examination, scorpion and
star tattoos were found to be the most frequently recurring
motifs. The prevalence of these figures among the criminal
population suggests that while they can serve as an
advantage in identification efforts, they may also represent

common symbols within certain subcultural groups.

Our study reaffirms that tattoos constitute a
multifaceted element within forensic medicine and legal
processes. The development of standardized protocols
for tattoo examination would enhance the effective use of
tattoos as evidence in judicial proceedings. Furthermore,
a re-evaluation of the medical and legal aspects of tattoo
removal procedures is crucial to prevent potential health

complications and the violation of individual rights.
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Amag: Karbonmonoksit (CO) zehirlenmesi, diinya genelinde 6nemli ve dnlenebilir bir 6liim nedeni olmaya devam etmektedir. Bu galiymanin amaci, Antalya,
Tiirkiye’de otopsisi yapilan 6liimciil CO zehirlenmesi vakalarmin epidemiyolojik, toksikolojik ve adli 6zelliklerini degerlendirmektir.

Gere¢ Ve Yontem: 2011 ile 2020 yillart arasinda Antalya’da gergeklestirilen 8.649 otopsi arasinda, CO zehirlenmesi tanist konulan 105 olgu retrospektif
olarak incelenmistir. Olgulara ait yas, cinsiyet, mevsimsel dagilim, olayin gergeklestigi yer, COHb diizeyleri, otopsi bulgular1 ve toksikolojik analiz sonuglar1
degerlendirilmistir. COHb diizeyleri, molekiiler absorbsiyon spektrofotometrisi yontemiyle olciilmiistiir. Istatistiksel analizlerde Mann—Whitney U, Fisher’s
Exact ve Spearman korelasyon testleri kullanilmugtir.

Bulgular: 105 olgunun 68’1 (%64,8) erkek, 37’si (%35,2) kadindi. Oliimlerin gogunlugu kis mevsiminde (%56,2) ve konut ortamida (%71,4) gerceklesmistir.
Kat1 yakitla ¢alisan sobalar, CO maruziyetinin en yaygin kaynagi olarak saptanmistir (%30,5). Ortalama COHb diizeyi %56,5 olup, yasl bireylerde ve kronik
hastalig1 bulunanlarda anlamli olarak daha disiik seviyeler tespit edilmistir (p<0,05). Olgularin %19,1’inde CO zehirlenmesine genis yaniklar da eslik etmistir.
COHD diizeyleri, yas ile ters yonde korelasyon gostermis; eslik eden hastaligi veya termal yaralanmasi olan olgularda daha diisiik bulunmustur.

Sonug: Oliimciil CO zehirlenmesi, 6zellikle yetersiz havalandirilan ortamlarda kullanilan kat1 yakith sobalarla iliskili olarak hala biiyiik 6lgiide 6nlenebilir bir
halk sagligi sorunu olmaya devam etmektedir. Postmortem COHb tayini, tan1 agisindan en giivenilir yontemdir. Kamu spotlari, yapisal giivenlik 6nlemlerinin
iyilestirilmesi ve multidisipliner is birligi, CO’ya bagli 6liimlerin azaltilmasinda temel unsurlardir.

Anahtar Kelimeler: Karbonmonoksit zehirlenmesi, Karboksihemoglobin, Adli otopsi, Postmortem bulgular, Toksikoloji, Halk saglig

Abstract

Aim: Carbon monoxide (CO) poisoning remains a significant and preventable cause of accidental deaths worldwide. This study aims to evaluate the
epidemiological, toxicological, and forensic characteristics of fatal CO poisoning cases that underwent autopsy in Turkiye.

Methods: A retrospective review was conducted on 105 autopsy cases diagnosed with CO poisoning among 8,649 autopsies performed between 2011 and 2020
at the Antalya. Data regarding age, sex, seasonality, origin of the incident, COHb levels, autopsy findings, and toxicological results were analyzed.

Results: Of the 105 cases, 68 (64.8%) were male and 37 (35.2%) were female. The majority of deaths occurred in winter (56.2%) and within residential settings
(71.4%). Solid-fuel stoves were the most common source of CO exposure (30.5%). The mean COHDb level was 56.5%, with significantly lower levels observed
in elderly individuals and those with chronic illnesses (p<0.05). In 19.1% of cases, CO poisoning was accompanied by extensive burns. COHb levels correlated
inversely with age and were lower in cases with comorbid conditions and thermal injury.

Conclusion: Fatal CO poisoning remains a largely preventable public health concern, particularly associated with solid-fuel stoves in poorly ventilated
environments. Postmortem COHDb quantification remains the most reliable diagnostic tool. Public education, structural safety improvements, and multidisciplinary
collaboration are essential to reduce CO-related fatalities.

Keywords: Carbon monoxide poisoning, Carboxyhemoglobin, Forensic autopsy, Postmortem findings, Toxicology, Public health
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INTRODUCTION

Carbon monoxide (CO) is a toxic gas composed of one
carbon (C) and one oxygen (O) atom joined by a triple
bond. It is colorless, odorless, tasteless, and non-irritating
(1,2). It is typically produced as a result of the incomplete

combustion of carbon-containing materials (3).

The toxicity of carbon monoxide is primarily related to
its ability to rapidly diffuse into erythrocytes and bind to
hemoglobin. Its affinity for hemoglobin is approximately
300 times greater than that of oxygen (4). This leads to the
formation of carboxyhemoglobin (COHb), which impairs
oxygen delivery to tissues and results in tissue hypoxia.
The consequent reduction in oxygen-carrying capacity can
cause inadequate oxygenation at the tissue level, potentially
leading to death by asphyxiation (5). CO exposure may
occur through the combustion of fuels such as liquefied
petroleum gas (LPG), natural gas, wood, and coal used
for heating, cooking, or lighting in enclosed spaces, by
inhalation of smoke during fires, or through exposure to

exhaust fumes (6).

When the proportion of carboxyhemoglobin (COHb)
to total hemoglobin remains below 10%, symptoms are
generally absent. In fatal cases of CO poisoning, however,
COHD levels are typically reported to range between
30% and 80% (7). Among individuals with pre-existing
respiratory or cardiovascular conditions, as well as in
older adults, death may occur at lower COHD levels and
within a shorter timeframe. This is attributed to the lower
prevalence of comorbidities in younger individuals and

their greater ability to tolerate tissue hypoxia (5,8).

In cases of carbon monoxide poisoning, certain

macroscopic  findings  observed  during  forensic

examination and autopsy may provide diagnostic clues.
These include the presence of soot and smoke residues

in the nasal passages, mouth, and airways, as well as the

characteristic bright red or ‘cherry-red’ discoloration of
the skin and internal organs. However, such findings are
not specific and therefore cannot definitively confirm
CO poisoning. The absence of soot or smoke does not
necessarily indicate that death occurred before the onset
of a fire, nor does their presence alone confirm carbon
monoxide exposure. Consequently, in all cases where
CO poisoning is suspected, the most reliable diagnostic
method is the quantitative toxicological analysis of blood

carboxyhemoglobin (COHDb) levels (9,10).

This study retrospectively evaluated the socio-

demographic characteristics, seasonal and monthly
distribution, origin of death, as well as autopsy and
toxicological findings of carbon monoxide-related fatalities
that underwent forensic autopsy in Council of Forensic
Medicine, Antalya Group Administration Tiirkiye between
2011 and 2020. Based on the findings, the study aims to
highlight critical considerations for forensic medical
practice and to draw attention to legal, societal, and
structural measures necessary for the prevention of carbon

monoxide-related deaths.

METHODS

This study retrospectively examined all autopsies
conducted between January 1, 2011, and December
31, 2020, at the Council of Forensic Medicine, Antalya
Group Administration Tiirkiye . Among the 8,649 autopsy
cases reviewed, 105 were determined to have died due to
carbon monoxide (CO) poisoning and were included in the

analysis.

In all cases, a systematic autopsy was performed, during
which the trachea and main bronchi were longitudinally
opened and examined macroscopically for evidence of soot
deposition or mucosal injury. In addition, representative
lung tissue samples were collected for histopathological

examination to further assess the effects of smoke inhalation
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and pulmonary injury.

Carboxyhemoglobin (COHb) analyses were performed
at the Toxicology Laboratory of the Council of Forensic
Medicine, Antalya Group Administration using postmortem
femoral venous blood samples and molecular absorption

spectrophotometry (11).

The cases were evaluated in terms of age, sex, time of
death (year, month, season, day), origin of the incident,
scene of the event, COHbD level, medical history, autopsy
findings, toxicological results, and presence of traumatic
findings. Additional case characteristics, including the
circumstances of the incident, were obtained through review

of autopsy reports and relevant forensic investigation files.

The data obtained from the cases were digitized and
transferred to the Statistical Package for the Social Sciences
(SPSS) version 23.0, through which all statistical analyses
were conducted. Fisher’s Exact Test, Mann—Whitney U
Test, and Spearman correlation analysis were used for
data analysis. A p-value of less than 0.05 was considered

statistically significant.

Ethical and administrative approval for the present
study was obtained from the Council of Forensic Medicine
Education and Scientific Research Commission (Approval

No: 2021/313; March 30, 2021).
RESULTS

Of the 105 cases included in the study, 68 (64.8%)
were male and 37 (35.2%) were female, yielding a male-
to-female ratio of 1.83. The overall mean age of the cases
was 51.8 years (min: 1, max: 95, SD: 25.4); the mean age
was 51.6 years for males (min: 2, max: 91, SD: 23.7) and
52.2 years for females (min: 1, max: 95, SD: 28.6). When
the distribution by age group was examined, the highest
number of cases occurred in the 70-79 age group (19.1%;

n=20), followed by the 50-59 (13.3%; n=14), 40-49

(12.4%; n=13), and 80-89 (12.4%; n=13) age groups. No
statistically significant difference was found between males

and females in terms of age distribution.

An analysis of the monthly and seasonal distribution of
deaths due to carbon monoxide poisoning revealed a clear
predominance in the winter months. The majority of cases
occurred during winter (n=59, 56.2%), followed by spring
(n=20, 19.1%), autumn (n=18, 17.1%), and summer (n=8,
7.6%). In the monthly distribution, January accounted for
the highest number of cases (n=30, 28.6%), followed by
December (n=15, 14.3%) and February (n=14, 13.3%). No
cases were observed in July or September, while only 2
cases (1.9%) occurred in June and 3 (2.9%) in May. The

monthly distribution of cases is illustrated in Figure-1.

Months

September

October

November

December

0 5 10 15 20 25 30
Number of Cases

Figure 1. Monthly Distribution of Carbon Monoxide Poisoning
Cases

It was determined that the most common location for
CO poisoning incidents was residential settings, with
71.4% of the cases (n=75) occurring in homes. A detailed
breakdown of the locations where the poisonings took

place is presented in Table 1.

The most common source of CO leading to death
was identified as solid-fuel heating stoves, which were

responsible in 32 cases (30.5%). The distribution of CO
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sources responsible for exposure is presented in Figure-2.

Table 1. Locations Where Carbon Monoxide Poisoning
Occurred

Location of Incident n %
Home 75 71.4
Workplace 5 4.8
Tent 5 4.8
Inside a car 4 3.8
Shack 3 2.8
Mine 2 1.9
Water well 2 1.9
Unknown 2 1.9
Others 7 6.7
Total 105 100.0
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Figure 2. Distribution of Carbon Monoxide Sources Leading to

Pol %nhggne case within the study population, COHb
measurement could not be performed due to technical
reasons. Among the remaining 104 cases, COHb levels
ranged from a minimum of 15.4% to a maximum of 84.3%,
with a mean level of 56.5% (SD: 16.07). When evaluated
by sex, the mean COHb level was 52.6% in females (min:
17.4%; max: 76.4%; SD: 15.6) and 58.6% in males (min:
15.4%; max: 84.3%; SD: 16.04). This difference was found

to be statistically significant (p = 0.04).

When COHb levels were compared across age groups,

the highest mean level was observed in the 20-29 age group
(68.4%), while the lowest was found in individuals aged 90
years and older (42.4%). A statistically significant inverse
correlation was identified between age and COHb level,
indicating that COHb levels decreased with increasing
age (p = 0.026). When COHb values were categorized
into defined intervals, the highest number of cases was
concentrated in the 61-70% range (n = 36). Further details
regarding this distribution are presented in Figure-3.
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Figure 3. Distribution of Cases by COHb (%) Range

According to data obtained from autopsy reports, a total
of 16 incidents involving multiple fatalities were identified
in this study. Among these, 13 incidents involved two
victims each, two incidents involved three victims, and one
incident involved four victims, resulting in a total of 36
individuals who died in these 16 events. Notably, in 9 of
these 16 multi-fatality incidents, the source of CO exposure

was identified as solid-fuel stove use.

In 83 cases (79.1%), death occurred solely in
association with carbon monoxide poisoning. Additionally,
20 individuals (19.1%) presented with extensive burn
injuries along with CO poisoning, and in 2 cases (1.8%),
exposure to other toxic gases in combination with CO was

also noted. Postmortem lividity was observed in 80 cases
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(76.2%). In the remaining 25 cases (23.8%), lividity could
not be evaluated—due to extensive burn injuries in 19 cases
and advanced decomposition in 6 cases. Regarding the
color of postmortem lividity, the most frequently observed
hue was bright red-pink or cherry-red, recorded in 68 cases
(64.8%). In addition, mildly light red lividity was observed
in 3 cases (2.9%), while 9 cases (8.5%) exhibited varying
shades of purple lividity. When the relationship between
the color of postmortem lividity and COHb levels was
evaluated, the mean COHD level in the 68 cases with bright
red-pink lividity was calculated as 61%. In the 3 cases with
mildly light red lividity, the mean level was 40.9%, while
in the 8 cases falling into other color categories (excluding
one case where measurement could not be performed due
to technical reasons), the mean COHbD level was found to

be 51.9%.

When the cases were evaluated in terms of chronic
disease status, no information could be obtained for 51
cases (48.6%). Among the remaining 54 cases, 31 (29.5%)
had no chronic disease, while 23 (21.9%) had at least
one chronic condition (e.g., cardiovascular or respiratory
diseases, diabetes, hypertension, cancer, ectc.). In these
54 cases with available data, the mean COHb level was
60.1% in individuals without chronic diseases, whereas
it was 50.6% in those with at least one chronic condition.
The difference between the two groups was found to be

statistically significant (p < 0.01).
DISCUSSION

Poisonings are among the leading public health issues
worldwide, causing substantial morbidity and mortality,
and are largely preventable. One of the primary contributors
to this problem is carbon monoxide (CO), a common
environmental pollutant. Each year, CO is reported to
be responsible for a significant proportion of accidental

poisoning cases and poisoning-related deaths globally (12).

Studies conducted both in Tiirkiye and internationally
have reported that deaths due to carbon monoxide
poisoning account for approximately 1.06% to 3.5% of
all forensic autopsies (12-21). In the present study, CO
poisoning was identified as the cause of death in 105 out
of 8,649 autopsies performed between 2011 and 2020,
corresponding to a rate of 1.2%. This rate is lower than
those reported in many studies in the literature and closely
aligns with findings from a study conducted in Aydin,
Tiirkiye (13). The relatively low rates observed in Antalya
and Aydin may be attributed to the milder climate in both
regions, which likely results in reduced use of CO-emitting

heating sources.

The male predominance detected in our study may be
associated with a greater likelihood of men being employed
in industrial and technical sectors, taking an active role
in activities such as heating or vehicle maintenance, and
spending time alone in enclosed spaces. Other studies
have also reported a higher representation of males in CO
poisoning-related deaths, supporting our findings (13, 16,
17, 22-24). These patterns suggest that gender roles and
behavioral tendencies may be important risk factors in

carbon monoxide exposure.

Numerous studies have reported that deaths due to
carbon monoxide poisoning most frequently occur during
the winter months (25-27). Similarly, in our study, 56.2%
of the cases occurred in December, January, and February,
confirming that the highest seasonal concentration of
cases was during winter. This finding is attributed to the
increased use of heating devices such as solid-fuel stoves
and water heaters—which have the potential to produce

carbon monoxide—during colder months.

Various studies have reported that CO-related deaths
typically occur in residential and other enclosed living

spaces (17, 21-23). These include homes, annexes,
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tents, shacks, and containers—structures commonly
used for habitation and often characterized by limited air
circulation. Similarly, in the present study, the vast majority
of CO poisoning cases occurred in domestic settings. It is
well known that carbon monoxide commonly originates
from heating devices, and that it can accumulate rapidly
in enclosed, poorly ventilated environments, leading to
toxic effects. These findings support the consistency of our
results with existing literature and underscore the strong
association between CO poisoning and confined living
spaces. Numerous studies in the literature have identified
stoves as the most common source of carbon monoxide
poisoning, with reported case proportions ranging from
37.5% to 78.6% (18, 25, 27). Similarly, in our study, solid-
fuel stoves were determined to be the most likely source
of CO in approximately one-third of the cases (30.5%).
This finding highlights that coal- and wood-burning stoves,
which are still widely used in Tirkiye, continue to pose
a significant public health risk—particularly in residences
lacking adequate ventilation and proper chimney systems.
In certain cases, carbon monoxide exposure was attributed
to sources such as indoor fires, charcoal grills, or open
fires ignited in outdoor arcas. Nevertheless, these types
of exposures tend to be situational and do not constitute
a public health threat of the same magnitude as stove-

related CO poisoning, which remains more prevalent and

persistent in the general population.

In one case, COHb measurement could not be
performed due to technical limitations; the diagnosis of
CO poisoning had been confirmed based on the COHb
level documented in the patient’s medical records. As this
value could not be verified through postmortem analysis,
it was excluded from the statistical evaluation. Studies
conducted in various regions have shown that COHb levels

in fatal carbon monoxide poisoning cases most commonly

fall within the 40-70% range. For example, a study from

Bursa, Tiirkiye reported that the majority of cases had
COHb levels between 31-50%, whereas in Eskisehir,
Tiirkiye, the most frequent range was 51-70% (17, 21).
Similarly, studies from Denmark and Elazig, Tirkiye
indicated that COHb levels were predominantly above
50% (18, 28). In our study, the most frequently observed
COHb range was 61-70% (n=36), followed by 51-60%
(n=20) and 41-50% (n=14). These findings are largely
consistent with the literature and support the observation
that lethal COHb concentrations in fatal CO poisonings
typically fall within the 40-70% range. However, as cases
with COHb levels below 20% or above 80% have also been
documented, it is evident that the lethal threshold may vary
depending on individual susceptibility. Factors such as age,
comorbidities, duration of exposure, and the environmental
conditions of the incident may all influence this variability.
Additionally, differences in calibration among toxicological
measurement devices and postmortem changes should be

considered when interpreting COHD levels.

Among the 54 cases with available information
on chronic disease status, the mean COHb level was
significantly higher in the 31 individuals without chronic
diseases compared to the 23 individuals with at least one
chronic condition. This finding suggests that individuals
with chronic diseases may succumb to carbon monoxide
poisoning even at lower COHb levels. Additionally, a
statistically significant inverse correlation was observed
between age and COHb level, indicating that COHb
levels tend to decrease with increasing age. Similarly, a
study conducted in Eskisehir, Tiirkiye reported that 58.3%
of cases with COHb levels below 50% were individuals
aged over 60 (21). When these two findings are considered
together, it appears that the burden of chronic illness, which
increases with age, may heighten individual susceptibility
to carbon monoxide and raise the risk of death at lower

COHBb concentrations. The reduced physiological reserve in
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elderly and comorbid individuals may lead to a more rapid
deterioration under hypoxic conditions, resulting in fatal
outcomes at COHD levels as low as 20% (28). Therefore,
forensic toxicological assessments should consider not
only COHb concentration but also the individual’s age and

medical history to ensure accurate interpretation.

The mean COHb level in the 82 cases in which death
was attributed solely to carbon monoxide poisoning was
found to be 60.1%. In two cases involving combined gas
poisoning (CO plus other gases), the mean COHb level
was 69.2%. In contrast, among the 20 cases with both CO
poisoning and extensive burn injuries, the mean COHb
level was markedly lower at 40.5%. Although these cases
involved significant thermal injury, they were included in
the CO poisoning group based on autopsy findings and
toxicological analyses indicating a contributory role of
CO exposure in the fatal outcome. This finding suggests
that COHD levels do not increase postmortem and instead
reflect the amount of carbon monoxide absorbed at the time
of death. In burn cases, it is plausible that thermal injury
and systemic physiological stress caused by the burns may
have led to death before COHD levels could reach higher
concentrations. Therefore, the lower COHDb levels observed
in these cases indicate that death may have occurred earlier
due to the combined effects of burns and CO exposure,

rather than from CO alone.

Similar to our findings, other studies in the literature
have reported that the most common sources of carbon
monoxide in multi-fatality incidents are coal-burning stoves
or coal fires ignited in open containers used for heating
purposes (17, 18, 21). Key contributing factors include the
presence of multiple individuals in enclosed living spaces
such as houses or tents, and the fact that carbon monoxide is
colorless, odorless, and non-irritating—making it difficult
to detect before symptoms occur. Notably, the likelihood of

exposure occurring during sleep further increases the risk

of simultaneous poisoning among multiple individuals,

helping to explain the occurrence of such fatal clusters.

In our study, cherry-red or bright red-pink lividity was
observed in the vast majority of carbon monoxide-related
deaths, and similar discoloration was frequently noted
in the blood, muscles, and internal organs. In contrast,
soot deposits in the respiratory tract and esophagus
were observed in a more limited number of cases. These
findings are largely consistent with the existing literature.
For instance, a study by Nielsen et al. reported cherry-
red livor mortis in 73.6% of cases, while another study
from Trabzon, Tiirkiye noted similar discoloration and
internal organ hyperemia in over 80% of cases (16, 28).
Although such color changes are considered important
diagnostic clues in carbon monoxide poisoning, they are
not specific findings. As noted in previous reports, similar
discoloration may also be seen in cases of hypothermia,
cyanide poisoning, postmortem cooling, or when the body
is covered with wet clothing (9). Likewise, the presence
of soot in the nostrils, mouth, trachea, or bronchi—often
encountered in individuals exposed to smoke inhalation—
does not, on its own, confirm CO poisoning. The absence
of soot does not necessarily indicate death prior to the
onset of fire, and its presence merely demonstrates that
these anatomical regions were exposed to smoke, not
that death resulted from carbon monoxide toxicity (9).
Therefore, while macroscopic findings can support the
suspicion of CO exposure, quantitative determination of
carboxyhemoglobin remains the most reliable method for

confirming the diagnosis (29).

In our study, the origin of the incident could not be
determined in 17 out of 105 carbon monoxide-related
deaths. However, among the 88 cases with known origins,
80.9% were attributed to preventable causes. This finding
highlights that the majority of CO-related deaths are, in

fact, avoidable. In line with previous literature, most of the
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CO sources identified in our study were solid-fuel stoves.
Regular inspection of heating devices and fuels, ensuring
proper ventilation and chimney systems, and increasing
public awareness about safe usage are essential strategies
for preventing such poisonings. Carbon monoxide
detectors can serve as effective secondary prevention
tools, particularly in enclosed spaces, by providing
carly warnings (30). Promoting their use through legal
regulations in both residential settings and public spaces
could significantly reduce the number of incidents. In
contrast, in temporary or high-risk shelters such as tents
or rural cabins, where technical infrastructure may be
lacking, increasing individual awareness becomes even
more critical. In this context, age specific educational
programs, curricular integration in schools, and sustained

media-based awareness campaigns could all contribute to

fostering a broader culture of prevention across society.
Limitations

This study possesses multiple limitations intrinsic to its
retrospective design. The precision and comprehensiveness
of data are dependent upon the quality of autopsy reports
and forensic investigation records, which may differ among
cases. Specifically, information concerning the duration and
circumstances of CO exposure, along with the existence of
preexisting chronic conditions, was not readily available
for all subjects. Moreover, the study was performed in a
singular forensic institution within a defined geographic
area, potentially constraining the applicability of the results
to other populations or environmental settings. Despite
these limitations, the study provides significant insights
into the forensic attributes and public health implications

of fatal carbon monoxide poisoning cases.
CONCLUSION

In conclusion, this study demonstrates that a

significant portion of carbon monoxide-related deaths are

preventable, with coal stoves and similar heating sources

identified as primary risk factors. The inverse correlation
between COHD levels and age/comorbidity status indicates
that elderly and medically vulnerable individuals are
at increased risk, even at lower exposure levels. From a
forensic medicine perspective, CO poisoning should be
considered in suspicious deaths occurring in enclosed
spaces, particularly during winter months, and all potential
CO sources (e.g., stoves, water heaters, grills) should be
carefully examined during scene investigations. Routine
COHb analysis is essential in autopsies, especially for
deaths occurring in collective living spaces such as hotels

or dormitories.

In terms of public health policy, enhancing individual
awareness and promoting technical measures such as
device maintenance, proper ventilation, and widespread
use of CO detectors are critical. The mandatory installation
of carbon monoxide detectors in all rental residences and
temporary shelters, supported by public subsidies where
necessary, is recommended. A multidisciplinary approach
involving forensic, medical, and social collaboration is

essential to reducing the burden of CO-related mortality.
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Evaluation of Forensic and Clinical Characteristics of Drug Intoxication Cases

Admitted to the Pediatric Emergency Department
Pediatrik Acil Servise Basvuran fla¢ Zehirlenmesi Vakalarinin Adli ve Klinik Ozelliklerinin
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Amag: Bu ¢alismada, ¢ocuk acil servisine ilag intoksikasyonu nedeniyle bagvuran adli olgularin demografik 6zellikleri, bagvuru nedenleri, maruz kalinan etken
maddeler, yapilan miidahaleler ve klinik seyirleri degerlendirilmis; kaza ve 6zkiyim amagli olgular karsilagtirilmistir.

Yontemler: Calisma grubunu, ilag alimi nedeniyle adli rapor diizenlenen 304 hasta olusturdu. Kaydedilen degiskenler arasinda demografik o6zellikler,
intoksikasyonun kokeni (kaza/6zkiyim), basvuru zamanu, ilag kategorisi, yapilan miidahaleler, konsiiltasyonlar ve klinik sonuglar yer aldi. Gruplar arasindaki
kargilastirmalar ki-kare veya Fisher testi ile yapildi (p<0.05).

Bulgular: Ortalama yas 12.46+6.00 yil olup olgularin %70.4’ii kizdi. ilag alimi erkeklerde gogunlukla kaza (%67.7), kizlarda ise 6zkiyim (%80.4) amagliydi
(p<0.001). Ozkiyim olgulari adolesan yas grubunda, kazaya bagl alimlar ise 0-5 yas araliginda yogunlagmisti. En sik karsilasilan ilag gruplari noropsikiyatrik
ilaglar, ¢oklu ilag alim1 ve analjezik—antipiretiklerdi; 6zkiyim girisimlerinde kisinin kendi ilacini kullanma orani anlaml diizeyde yiiksekti (p<0.001). Olgularin
%90.3’line gocuk ve ergen psikiyatrisi konsiiltasyonu yapilmis olup mortalite saptanmamuisgtir.

Sonu¢: Cocukluk ¢aginda ilag intoksikasyonlar1 dnlenebilir bir saglik sorunudur. Kiigiik yas grubunda giivenli ilag saklama dnlemleri, adolesanlarda ise aile igi
iletisim, ebeveyn kontroliinde ilag kullanimi ve psikiyatrik destek, onleyici stratejiler arasinda yer almalidir.

Anahtar Kelimeler: Pediatri, Adolesan, Zehirlenme, lag, Cocuk Acil, Adli Tip

Abstract

Aim: To evaluate pediatric drug intoxication cases presenting to a tertiary emergency department with respect to demographics, etiologies, ingested agents,
interventions, and clinical outcomes, and to compare accidental and suicidal origins.

Methods: The study cohort comprised 304 patients for whom a forensic report was issued due to drug ingestion. The recorded variables included demographics,
origin of intoxication (accident/suicide), time of presentation, drug category, interventions, consultations, and outcomes. Group comparisons were performed
using chi-square or Fisher’s exact tests (two-sided p<0.05).

Results: The mean age was 12.46+6.00 years, and 70.4% were female. Drug intake was predominantly accidental in boys (67.7%) and suicidal in girls
(80.4%) (p<0.001). Suicidal cases clustered in adolescents, while accidental ingestions were concentrated in ages 0—5 years. The most common agents were
neuropsychiatric drugs, multiple-drug ingestion, and analgesic—antipyretics; the use of one’s own medication was significantly higher in suicide attempts
(p<0.001). Child and adolescent psychiatry was consulted in 90.3% of the cases. No mortality occurred.

Conclusion: Pediatric drug intoxication is largely preventable. For younger children, prevention should prioritize secure storage and child-resistant practices; for
adolescents, emphasis should be placed on family communication, supervised dispensing of medications, and timely psychiatric referral.

Keywords: Child, Adolescent, Poisoning, Drug Overdose, Pediatric Emergency, Forensic Medicine
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INTRODUCTION

Forensic cases are extraordinary events that arise due
to external factors and result in physical and psychological
impairments in an individual’s health. They may occur as a
consequence of one’s own or another’s intent, negligence,
imprudence, or carelessness (1). Assault, traffic accidents,
firearm and explosive injuries, injuries caused by any kind
of instrument, burns, electrical injury, asphyxia, torture
and ill-treatment, child abuse, falls and other injuries,
poisonings, and suicide attempts are among the reasons
for forensic presentations to hospitals (2). Children are
continually inclined to explore and investigate and may
be unaware of the potential hazards in their environment.
Therefore, in situations where possible risks are not
anticipated and preventive measures are not taken,
accidental forensic presentations are expected to be more
frequent. Worldwide, poisoning ranks among the leading
preventable causes of childhood death and constitutes an
important health problem requiring urgent intervention (3).
According to mortality and cause-of-death statistics, the
highest number of deaths among those aged 1-17 years in

2023 occurred due to external injuries and poisonings (4).

Intentional drug ingestion is a highly prevalent method
of self-harm. In the post-pandemic period, several studies
have demonstrated a significant increase in self-injurious
behaviors and medication-related intoxications among
adolescent girls in the United States, Canada, the United
Kingdom, Australia, and parts of Europe. Correspondingly,
the age and sex distributions of suicide attempts have shown
a noticeable shift. (5). According to data from the United
States, the suicide mortality rate, which was approximately
10.5 per 100,000 population in 1999, increased to 14.2
per 100,000 in 2022, corresponding to a nearly 35%
increase. Mortality rates have increased across all pediatric

age groups. Although substantial fluctuations have been

observed within the last decade, the overall trend indicates
a gradual decline from the peak level in 2016 (94 per 1000)
to 2020 (70 per 1000), followed by a renewed increase.
These patterns highlight the need to re-evaluate current
epidemiological data and to develop targeted preventive

strategies according to age- and sex-specific trends. (5-7).

In dictionaries, “poison” is defined as “mineral,

botanical, animal-derived, or synthetically produced
substances that, when entering a living organism, lead to
deterioration in health or even death.” Paracelsus stated,
“All substances are poisons; the dose distinguishes a
remedy from a poison.” (8). Medication access and
ingestion among children who grow up under parental
supervision should be controlled with careful consideration
of age-specific risks. When adequate attention is not paid,
unintended medical and legal consequences may occur.
Our study aimed to clarify the changing frequency and
etiological patterns of pediatric forensic presentations
due to drug intoxication in the post-COVID-19 period,

while comparatively evaluating accidental and intentional

ingestions.

METHODS

We retrospectively reviewed 820 forensic presentations
to our tertiary pediatric emergency department between
January 1, 2023 and June 30, 2024. A total of 495 cases
presented for other reasons and were excluded, while
21 cases were excluded due to missing data. The final
study cohort comprised 304 patients admitted following
intentional or accidental drug ingestion. As the proportion
of missing data was low and not expected to significantly
affect the results, those cases were excluded from statistical

analysis. The study flowchart is shown in Figure 1.
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Patients presenting to the pediatric emergency department and subjected to
medico-legal reporting between January 1, 2023 and June 30, 2024 (n=820)

Patients excluded from the study:

¢ Trauma (n=84)

* Alcoholingestion (n=80)

* Suspected corrosive substance ingestion

v

v

(n=60)
* Earthquake victims (n=54)
« Self-harm/ self-injurious behavior (n=49)
* Recreationalillicit drug use (n=43)
« Early pregnancy and suspicion (n = 21)

Cases presenting due to drug .
ingestion (n=304)

Cases with missing data (h=21)
¢ Other (n=83)

* Undetermined etiology (n=21)

|

Intentional (suicide-related)
ingestions (n=204)

|

Accidental ingestions (n=100)

Figure 1. Study flowchart of patient selection

Patients’ demographic data such as age and sex;
etiology (accident, suicide); presence of concomitant
self-harm; whether the event occurred in the patient’s
home or elsewhere; the time interval of the event (00:00-
6:00 PM, 6:00-12:00 PM, 12:00-18:00 PM, 18:00-24:00
PM); the event; date and time of emergency presentation;
time elapsed from the event to emergency presentation;
chief complaint; category of the implicated agent; daily
use of the implicated agent; physical examination notes;
treatments and procedures performed; child and adolescent
psychiatry and social services notes; and clinical outcomes
were noted. The obtained data were compared between
the drug intoxication groups with accidental and suicidal
intent. Information regarding ingested medications was
recorded, and drug categories were broadly classified.
When the active ingredients were known, these data were
verified. However, because different agents within the same
drug class may lead to similar clinical effects and adverse
reactions, analyses were conducted based on drug groups
rather than specific compounds. Therefore, the individual

names of the active ingredients were not included in the

statistical comparisons. The study was approved by the
Non-Interventional Clinical Research Ethics Committee
of Istanbul Medipol University (Date: 10/10/2024; No:
E-10840098-202.3.02-6366, Decision No: 963).

All statistical analyses were performed using IBM SPSS
Statistics version 24.0 (Chicago, IL, USA). Continuous
variables were expressed as mean + standard deviation and
median (minimum—maximum), while categorical variables
were presented as frequencies and percentages. Group
comparisons of categorical variables were conducted using
the chi-square test, and Fisher’s exact test was applied
when chi-square assumptions were not met. For variables
with more than two subgroups showing significant overall
differences, post hoc pairwise comparisons were performed
using the Bonferroni correction. A 95% confidence
interval was adopted, and p-values <0.05 were considered

statistically significant.

RESULTS

The etiological distribution of the 820 forensic pediatric

emergency presentations during the study period is
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presented in Table 1. Of the patients with drug intoxication | Sex distribution differed significantly according to the
(n=304), the mean age was 12.46 + 6.00 years, and the | reason for ingestion, with a markedly higher proportion
mean ages were 14.14 = 5.03 years in girls and 8.48 £ 6.27 | of suicide attempts among girls (81.3%) (p <0.001). Age
years in boys. Females accounted for 70.4% of the cohort, | group analysis showed that all cases in early childhood
and 66.1% of drug intoxications were intentional, whereas | resulted from accidental ingestion, whereas intentional
33.9% were accidental. ingestion predominated in adolescents (p <0.001). The

most frequent presentation time was between 18:00 and

Table 1. Etiologic distribution of forensic cases presenting to 24:00 PM (p = 0.006). Arrival within the first hour was

the pediatric emergency department more common in the accidental group, whereas a 1-3
Number . . .
Etiology @) Percent (%) h delay was more frequently observed in the intention-
n
Drug intoxication 304 37.1 al group (p <0.001). The age, drug category, and sex
Trauma 84 10.2 distributions according to ingestion origin are illustrated
Alcohol intake 80 9.8 PR
in Figure 2.
Corrosive substance ingestion 60 7.3
Earthquake victim 54 6.6
Age Group
Self-harm 49 6 0-4 5.12 13-18
[llicit/recreational drug use 43 52 80
Early pregnancy and suspicion 21 2.6 60 >
(=]
Foreign body aspiration 13 1.6 40 %
Drowning 9 1.1 _. 204 =
. & o
Cardiopulmonary arrest 6 0.7 = o _.__[I]__[Il - o =
. S 80 5
Food poisoning 6 0.7 S
% 60
Suspected sexual abuse 6 0.7 %)
Inhalational poisoning 4 0.5 404 ‘%.'
Other 39 4.8 20+
Undetermined etiology 21 2.6 0-== T T =

Male Female Male Female Male Female

Total 820 100

. . L. Lo Figure 2. The distribution of sex, age group and active agent exposure
Comparison of demographic and clinical characteristics
according to the reason for the admission

according to etiology are summarized in Table 2. . o
Color codes: Drug classes: Purple - neuropsychiatric; Green - analgesic/antipyretic;

Red - multiple drugs; Gray - cardiovascular; Blue - unknown; Yellow - other.

Table 2. Comparison of demographic and clinical characteristics according to etiology

Total Accident Suicide
n=304 n=100 n=204 P
Sex, girl® 214 (70.4) 40 (18.7) 174 (81.3) <0.001
Age, year § 15 (12) 4(2) 17 (3) <0.001
Age group’
0-4 70 (23) 70 (70)* 0 (0
5-12 26 (8.5) 23 (23) 3(L.5)® <0.001
13-18 208 (68.4) 7 (7 201 (98.5)°

Application time
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00:00-6:00 PM 67 (22.0) 10 (10.0)* 57 (27.9)°
6:00-12:00 PM 37 (12.1) 14 (14) 23 (11.2) 0.006
12:00-18:00 PM 81 (26.6) 31 (31 50 (24.5)®
18:00-24:00 PM 119 (39.1) 45 (45) 74 (36.2)*
Application period?
0-1h 98 (32.2) S1(51) 47 (23.0)°
1-3h 117 (38.5) 34 (34) 83 (40.7)
<0.001
3-6h 44 (14.5) 10 (10) 34 (16.7)
>6h 45 (14.8) 5(5)® 40 (19.6)°
Crime scene
Own house 300 (98.7) 98 (98.0) 202 (99.0) 0.464
Another home/place 4(1.3) 2(2) 2(1)
Application complaint
Asymptomatic 163 (53.6) 77 (77)° 93 (45.6)°
GIS 61 (20) 1111y 50 (24.5)°
Neurological 67 (22) 11 (11) 56 (27.4)° <0.001
Respiration 1(0.3) 0 (0)* 1(0.5)
Cardiovascular 5(1.6) (1) 42
Active ingredient
Neuropsychiatric 125 (41.1) 18 (18.0)* 107 (52.5)°
Analgesik/antipyretik 46 (15.1) 22 (22) 24 (11.8)°
Cardiological 14 (4.6) 1111y 3 (1.5
. <0.001
Multi-drug 66 (21.7) 33)» 63 (30.8)°
Other 48 (15.8) 42 (42) 6 (2.9
Unknown 5(1.6) 4 (4) 1(0.5)P
Source of the drug
Own medicine 180 (59.2) 39 (39.0) 141 (69.1) 20,001
Someone else’s medicine 124 4.7) 61 (61) 63 (30.8)
Gastric lavage 137 (45.1) 32 (32.0) 105 (51.5) 0.001
Activated charcoal 159 (52.3) 48 (48.0) 111 (54.4) 0.293
Psychiatric consultation 189 (62.2) 4 (4.0) 185 (90.7) <0.001
Clinical course
Outpatient follow-up 266 (87.5) 96 (96.0)" 170 (83.3)°
Service hospitalization 18 (5.9) 1(1.0)° 17 (8.3)° 0.006
PICU hospitalization 20 (6.6) 3 (3.0 17 (8.3)°

PICU, pediatric intensive care unit,"Number (%), ‘Median (interquartile range), "Groups denoted by different superscript letters in
the same row differ significantly according to the Bonferroni-adjusted multiple comparison test (p <0.05).

Regarding presenting complaints, the majority of patients
in the accidental group were asymptomatic (53.6%),
whereas gastrointestinal and neurological symptoms were

significantly more common among those with intentional

ingestion (p <0.001). There were also notable differences in
the types of ingested agents: neuropsychiatric medications
and multiple-drug ingestions were more frequent in

the intentional group, while analgesic/antipyretic and
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cardiologic drugs predominated in the accidental group
(p <0.001). With respect to the source of the medication,
it was significantly more likely to belong to the patient in
intentional cases (p <0.001). Gastrointestinal manifestations
mainly included nausea, vomiting, and abdominal pain;
neurological symptoms consisted of headache, dizziness,
tremor, and paresthesia; and cardiovascular findings
included syncope, palpitations, and chest pain. In our
emergency department, only paracetamol levels can be
measured; therefore, in cases of toxic dosing or unknown
ingestion time, paracetamol levels were sampled at the
fourth hour, but these data were not included in the analysis.
The blood concentrations of other active substances could
not be evaluated, which constitutes a limitation of this
study. No severe complications such as hepatic or renal
failure or QT prolongation occurred due to drug ingestion.
Patients with persistent symptoms or a history of high-risk
drug exposure were hospitalized in the pediatric ward or
pediatric intensive care unit for close observation, whereas
those whose symptoms regressed, laboratory results
remained within normal limits, and who did not ingest a

toxic dose were followed up on an outpatient basis.

Regarding interventions, gastric lavage and child and
adolescent psychiatry consultations were significantly
more frequent in the intentional ingestion group (both p
<0.001). In terms of clinical course, outpatient follow-up
was more common in the accidental group, whereas ward
admission rates were higher in the intentional group (p =
0.006). The intensive care unit admission rates were similar
between the two groups. No mortality occurred due to drug

intoxication in this study.

DISCUSSION

In this study, which simultaneously evaluated the
forensic and clinical characteristics of pediatric drug
intoxication cases in the post-pandemic period, accidental

and intentional ingestions exhibited distinctly different

demographic, clinical, and pharmacological profiles. The
marked predominance of accidental ingestion among
boys aged 0-5 years and intentional self-poisoning among
adolescent girls highlights critical age and sex-based
vulnerabilities; therefore, our findings emphasize the need
to implement medication safety policies and mental health

screening programs tailored to these specific risk groups.

When the age and sex distribution of our cohort
(Table 2) is compared with the literature, our age profile
appears consistent; however, the predominance of female
patients was more pronounced in our study (9,10). This
difference may be explained by the fact that trauma-
related presentations, which predominantly involve male
children, are not managed in our pediatric emergency
department. In many hospitals across Tirkiye, trauma
cases are primarily evaluated in adult emergency units. If
such cases were included, a male predominance would be
expected. Therefore, the age—sex profile observed in our
study is consistent not only with national data but also with
epidemiological findings reported internationally (11,12).
This is related to younger boys being more exposed to
accidents due to curiosity about experiences and greater
impulsive behaviors. In addition, we determined that in
this age group, the most important reason for ingestion of
medications was caregivers’ inattentive and careless storage
of medications and harmful substances under inappropriate
conditions. In a study with similar results, this situation
was explained by boys being more active, spending more
time outside, growing up with a greater sense of freedom
in society, being less supervised by parents compared with
girls, and becoming an active part of the workforce at an

earlier age (13,14).

Suicide is the third leading cause of death among youths
aged 15-24 years in the United States, and approximately
two million adolescents attempt suicide annually (15).

Among deaths under 18 years of age, suicide accounts for
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13.4%. Among these cases, females predominated (62.9%),
and the mean age was 16.1 years (16). Suicide attempts are
of direct concern to pediatricians, child psychiatrists, and
parents. In the adolescent age group, the greater affective
lability of girls, together with a desire to attract attention,
and the observed increase in non-fatal suicide attempts may
explain this significant proportion (17-19). Adolescent
girls should be encouraged to communicate better with
their parents within the family, to express their feelings
and thoughts comfortably, and to receive guidance without

entering into conflict.

In addition, their social environments and relationships
with friends should be considered, and psychological
pressures, such as exam anxiety, should be minimized. The
peak presentation time of 18:00-00:00 in our cohort was
consistent with findings reported in previous studies (1,20).
The increase in accidental ingestion during this period
may be associated with evening medication schedules in
households, when drugs are more accessible during routine
dosing. In adolescents, mood fluctuations, depressive
symptoms, and impulsive behaviors tend to intensify in the
evening, potentially contributing to a higher likelihood of

self-harm attempts during this timeframe.

Children use imitation of adults and observation when
different actions are performed as a learning method.
Objects that attract attention in terms of color and shape,
such as medicine boxes, arouse considerable curiosity
among children. Therefore, it is important that adults living
in the home take their medications in the evening in a manner
that is not visible to young children. If children notice the
medications, they may insist on playing with them and
may accidentally ingest them during playtime. Therefore,
children should be told that medications are harmful, they
should not be allowed to play with them, and care should
be taken to remove the medications promptly from their

reach. In the adolescent age group, even if it is their own

medication, attention should be paid to administering
the medication under parental supervision, especially in
patients using psychiatric drugs. Storing the medications
of cohabiting adults in a way that is not easily accessible to
children, including adolescents, will also reduce the use of
medications in suicide attempts by adolescents. Children
spending time in their rooms creates a period when they are
out of supervision. In this situation, we recommend that no
medications be kept in the room, even if they belong to the
child. In the adolescent age group, in which psychological
fluctuations are frequent and psychiatric support may be
needed, parents should be attentive and provide necessary
supervision to prevent self-harm when they notice sudden
changes in their children’s mood and when family conflicts

are present.

When evaluated in terms of the ingested agents,
although the order of frequency varies across studies,
neuropsychiatric drugs, multiple-drug ingestions, and
analgesic—antipyretics consistently rank among the top
three categories (1,9,14,21). In our study, suicide attempts
among adolescents using neuropsychiatric medications
were most frequently carried out using their prescribed
drugs. Similarly, one study reported that 68% of medications
involved in intentional self-poisoning belonged to the
patient (21). Therefore, even if the medications are their
own, it is important that they are administered under parental
supervision and that medications are not kept in the same
room. Symptoms pertaining to the gastrointestinal system
(e.g., nausea, vomiting, and abdominal pain) were more
prominent. For the neurological system, symptoms and
signs such as syncope, loss of sensation in the extremities,
and numbness were noted. Depending on the side effects
of the ingested drugs, adverse effects such as agitation,
delirium, syncope, arrhythmia, and anticholinergic effects
may occur. However, the absence of any complaints in
more than half of the patients was noteworthy. This may be

attributable to 75% of patients presenting to the hospital
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within the first 3 h after the event.

Many studies have reported that, among children
presenting to emergency departments with acute
poisonings, the most important component of treatment is
gastrointestinal decontamination. Toxic substances in the
gastrointestinal tract can be removed by emesis, gastric
lavage, administration of activated charcoal, cathartics,
whole bowel irrigation, plasmapheresis, peritoneal dialysis,
and hemodialysis. However, in recent years, the use of
activated charcoal has come to the forefront instead of
emesis and gastric lavage (22). Accordingly, the increased
use of gastric lavage in the intentional ingestion group may
be related to the higher risk nature of the agents involved,
either in terms of their pharmacologic class or ingested
dose. Although gastric lavage is primarily recommended
within the first hour of ingestion, it may still be performed in
delayed presentations when the substance is highly toxic or
consumed in large quantities. In addition, activated charcoal
was not administered in situations where it was unlikely to
be effective against the ingested agent. These therapeutic
indications may explain the intervention patterns observed
in our study. No complications secondary to gastric lavage
or activated charcoal were reported. An intravenous line
was established and routine laboratory tests were sent;
measurable drug levels (paracetamol, phenobarbital) were
obtained. Gastroprotective therapy was administered to
patients with gastrointestinal complaints or anticipated
GI side effects based on the agent. When neurological
findings were observed, close neurological examination
and, when necessary, imaging were performed during
follow-up. Rapid transport of patients with poisoning to the

emergency department after the event plays an important

role in treatment success.

The consultation rate of our patients was consistent
with the literature, with the majority being referred to child

and adolescent psychiatry (9). The near-universal referral

of patients in the intentional ingestion group to child and
adolescent psychiatry is crucial for identifying underlying
psychopathology, guiding appropriate interventions, and
ensuring follow-up. To reduce the risk of repeated self-
harm, a standardized psychiatric evaluation protocol
should be implemented in all centers (e.g., the Suicide
Assessment Five-Step Evaluation and Triage [SAFE-T]
tool in combination with the Columbia Suicide Severity
Rating Scale [C-SSRS]). All cases of intentional self-
poisoning should undergo mandatory psychiatric
consultation. In adolescents who attempt suicide, decisions
regarding hospitalization or discharge must consider the
risk of suicide, psychiatric comorbidities, and the strength
of familial and social support systems. Hospital admission
is indicated in the presence of severe or persistent
suicidal ideation, major psychiatric disorders (particularly
depression or bipolar disorder), low Risk-Rescue Rating
Scale (RRRS) scores, or an unsafe home environment
(23,24). Discharge is appropriate only when suicidal
thoughts have subsided, clinical stability has been achieved,
family support has been reinforced, and a safe environment
is secured. Therefore, the post-attempt evaluation of
suicidal adolescents requires a comprehensive approach in

which safe discharge planning, early follow-up, and robust

psychosocial support are essential.

In cases where symptoms had improved but not fully
resolved, or when a high-risk substance or high dose had
been ingested, hospital admission for close monitoring was
deemed appropriate by the experts. Ward and intensive care
unit admission rates were significantly higher in patients
with intentional ingestion. Importantly, no deaths due to
drug intoxication were reported in our cohort. In this respect,
our findings are consistent with previous studies (1). In a
study evaluating forensic cases in the pediatric intensive
care unit, two patients (1.27%) died due to poisoning; these
deaths were reported to result from multiple organ failure

following ingestion of numerous and unknown medications
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(14). Although mortality and morbidity rates in childhood
intoxication cases are low, measures should be taken and
awareness efforts should continue to eliminate these rates

entirely, which arise from preventable causes.

This study had several limitations. Owing to its single-
center, retrospective design, causal relationships cannot be
definitively established. Some clinical and presentation
data were incomplete, resulting in the exclusion of 21
patients from the analysis. Additionally, the lack of post-
discharge follow-up data limits the evaluation of long-term
clinical and psychosocial outcomes of the study. Except
for paracetamol, serum drug concentrations could not be
assessed, and laboratory parameters were not included in
the analysis. Therefore, the findings should be interpreted

with caution in light of these considerations.

In conclusion, accidental and intentional drug ingestion
in childhood demonstrates markedly different clinical and
forensic characteristics. Safe medication storage strategies
are crucial during early childhood, whereas in adolescence,
psychiatric evaluation, mood monitoring, and strengthened
family communication play pivotal roles. Accurate
identification of high-risk groups and the implementation
of targeted preventive programs will help reduce morbidity

and mortality in pediatric emergency practice.
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Olusma Sekline Gore Cam Yaralanmalarinin Degerlendirilmesi
Forensic Evaluation of Glass Injuries Based on Manner of Occurrence
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! Mugla Sitki Kogman Universitesi Tip Fakiiltesi, Adli Tip Anabilim Dali, Mugla, Tiirkiye

Amag: Cam yaralanmalari, Adli Tip pratiginde karsimiza ¢ikan olgulardandir. Bu ¢alismada, cam yaralanmalarmin kiginin kendisi tarafindan ya da baskasi
tarafindan olusturulmasi durumlarina gore yaralanma 6zelliklerinin adli travmatolojik agidan degerlendirilmesi amaglanmistir.

Yontem: Bir Egitim ve Arastirma Hastanesi Adli Tip Poliklinigine 2014-2024 yillar1 arasinda adli rapor diizenlenmesi i¢in y6nlendirilen cam yaralanmali
olgular retrospektif olarak degerlendirilmigtir

Bulgular: Adli rapor diizenlenmesi i¢in yonlendirilen 120 cam yaralanmali olgunun 102’si (%85,0) erkek, 18’1 (%15,0) kadindir. Cam ile yaralanmalarin
%64,2’si baskasi tarafindan, %23,3’i kisinin kendisine zarar vermesi seklinde gerceklesmistir. Olgularin %55,8’inde yaralanmaya neden olan cam tiirli i¢ki
sisesidir. Kendine zarar verme seklindeki cam yaralanmalar1 daha ¢ok kapi ya da pencere gibi cam alanlara yumruk atma seklinde gerceklesmis olup bu tiir
yaralanmalarda daha fazla yagsamsal tehlike olustugu tespit edilmistir. Bagkalar1 tarafindan gerceklestirilen cam yaralanmalarinda daha ¢ok sise ya da bardak gibi
cam malzemeler kullanilmakta olup baskalari tarafindan ya da kazaen olusan yaralarda daha fazla yiizde sabit iz olustugu tespit edilmistir. Olgularin 18’inde
viicutta kemik kirig1 goriilmiis, kemik kirig1 olan olgularin hepsinde yaralanmaya neden olan cam tiirii sigse ya da bardaktir ve yaralanma bagkalari tarafindan ya
da kazaen meydana gelmistir.

Sonug: Elde edilen bulgular, adli travmatoloji agisindan yaralanmanin olus sekli ile nedensellik iliskisi kurma agisindan yol gosterici olacaktir.

Anahtar Kelimeler: Cama yumruk atma, Kendine zarar verme, Kaza, Yaralanma

Abstract

Objective: Glass-related injuries are commonly encountered in forensic medical practice. This study aims to evaluate the characteristics of glass-inflicted
wounds from a forensic traumatology perspective, with a particular focus on distinguishing between self-inflicted and externally-inflicted injuries.

Methods: Glass-related injury cases referred to the Forensic Medicine Outpatient Clinics of a Training and Research Hospital for the preparation of forensic
reports between 2014 and 2024 were retrospectively evaluated.

Results: There were Among the 120 glass-related injury cases evaluated, 102 (85%) involved male individuals and 18 (15%) involved female individuals. Of
these cases, 64.2% were caused by others, while 23.3% were self-inflicted. In 55.8% of the cases, the injury was caused by a glass alcohol (beverage) bottle. Most
self-inflicted glass injuries occurred as a result of punching glass surfaces such as doors and windows. These types of injuries were found to carry a higher risk
of vital damage. In glass injuries caused by others, bottles and glass cups were the most commonly used objects. It was observed that injuries caused by others
or accidental incidents more frequently resulted in permanent scars, particularly on the face. Bone fractures were observed in 18 cases. In all of these cases, the
glass object causing the injury was either a bottle or a glass cup. These injuries occurred either accidentally or as a result of assault by others.

Conclusion: The findings of this study may provide guidance in the field of forensic traumatology, particularly in determining the mechanism of injury and
establishing causality.

Keywords: Punching glass, Self-inflicted injury, Accident, Injury
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GIRIS

Cam yaralanmalari Adli Tip pratiginde karsimiza
¢ikan olgulardir. Cam ile yaralanan olgulara diger 6liimle
sonuglanmayan yaralanma ile sonuglanan adli olgularda

oldugu gibi Tirk Ceza Kanunu’nun 86 ve 87. maddesi

uyarinca rapor diizenlenmektedir.

Cam yaralanmali olgular karsimiza basit bir abrazyon-
cilt kesisi seklinde, yara agirligi acisindan basit bir tibbi
miidahale ile giderilebilir nitelikte yaralanma olarak
cikabildigi gibi bazen ¢ok daha agir damar-sinir-tendon
kesisi gibi derin yaralanmalarla yani “Basit bir tibbi
miidahale ile giderilemeyecek”, hatta “Kisinin yagamini
tehlikeye sokabilecek nitelikte” bir yaralanma seklinde
goriilebilir. Karbeyaz ve arkadaslarinin 66 cam yaralanmali
olguyu inceledigi c¢aligmada, 7 olguda yaralanmanin
tendon-sinir kesisi sebebiyle “Basit tibbi miidahale ile
giderilemeyecek” nitelikte; 6 olguda damar kesisi sebebiyle
“sahsin yasamini tehlikeye sokacak™ agirlikta oldugu
tespit edilmistir (1). El bilegi diizeyinde fleksor tendonlar,
median ve ulnar sinir, radial ve/veya ulnar arterin ¢oklu
kesisi olarak tanimlanan “Spagetti wrist” ile ilgili Stefanou
ve arkadaslarinin yaptigi ¢aligmada, yaralanmalarin en sik
nedeninin cam kesileri oldugu (2), ingiltere’de 2005-2020
yillar1 arasinda periferik sinir yaralanmalarinin incelendigi
calismada periferik sinir yaralanmalarinin ikinci en sik

nedeninin cam yaralanmalari oldugu belirtilmistir (3).

Cam  yaralanmalar1  kiside sekel birakmadan
iyilesebilecegi gibi bazen kisinin “Duyu ve organlarinda
islev zayifligi ya da islev yitimine” neden olabilmektedir.
Cam yaralanmalarina kiint travmatik yaralanmalar da

(kemik kiriklart dahil) eslik edebilmektedir.

Bu calismada yaralanmanin olus sekline gore (kendine
zarar verme, baskasi tarafindan, kazaen), cam ile yaralanan

olgularmn; yas dagilimi, lezyonlarin bolgesi, yaralanmaya

neden olan cam tiirii ve yara agirliklarinin adli travmatolojik

acgidan degerlendirilmesi amaglanmustir.

GEREC VE YONTEM

Bu c¢alismada, bir Egitim ve Arastirma Hastanesi
Adli Tip Poliklinigine 01.01.2014-31.12.2024 tarihleri
arasindaki 11 yillik siirede, adli rapor diizenlenmesi igin
yonlendirilen olgular arasindan cam yaralanmali olgular
secilerek retrospektif olarak degerlendirilmistir. Cam
yaralanmali olgularin demografik 6zellikleri yan1 sira cam
yaralanmasinin olusma sekli, yaralanma bolgesi, yaralanma
tarafi, yaralanma agirligi ve olusan temel lezyonlar bir
veri tabanina kaydedilmistir. Cam yaralanmasinin olusma
sekli; a) Kisinin kendisi tarafindan gerceklestirilenler b)
Bagkasi tarafindan camla yaralananlar c¢) Kaza sonucu
camla yaralananlar olarak 3 gruba ayrilmustir. Istatistiksel
analizlerde benzerlikleri ve olay dinamiklerini etkileme
durumlart géz Oniine alinarak baskasi tarafindan camla
yaralananlar ile kaza sonucu camla yaralananlar grubu

birlestirilmistir.

Cam yaralanmalarda kullanilan cam tiirleri a) Icki
sisesi, b) Kapi-pencere vb, ¢) Bardak, d) Diger olarak
gruplandirilmustir. Istatistiksel analizlerde benzerlikleri ve
olay dinamiklerini etkileme durumlar1 goz oniine alinarak
icki sigeleri ile bardak grubu birlestirilmis, kapi-pencere
ve diger grubu birlestirilmistir. Veriler degerlendirilirken
frekans ve yiizde analizleri yani sira cam yaralanmasinin
gergeklesme sekli ile yaralanma bolgesi, yaralanma tarafi
ve olusan lezyonlar arasindaki iligki agisindan ki-kare
analizleri yapilmustir. Istatistiksel anlamlilik agisindan

p<0.05 degeri esas alinmustir.

Bu c¢alisma i¢in Tibbi Bilimler Etik Kurulu’nun
30.07.2024 tarih ve 89 Karar No’lu yazisi ile etik kurulu

izni alinmustir.
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BULGULAR

Calisma araligindaki 11 yillik siirede Adli Tip

Polikliniginde toplam 18.195 rapor diizenlenmistir.
Bunlarm 15.607’sinde kisiler aras1 siddet, kazalar ve diger
travmatik nedenlerle, travma agirhigmin belirlenmesi i¢in
rapor talep edilmistir. Toplam travma olgularinin 120’si
cam yaralanmali olgular olup, travma olgularinin binde
77’si cam yaralanmali olgulardir. Olgularin 111°1 (%92.5)
kolluk -polis ve jandarma- birimlerinden, 6’s1 yargi ve 3’

de ceza infaz kurumlarindan yonlendirilmistir.

Adli rapor diizenlenmesi i¢in yonlendirilen 120 cam
yaralanmali olgunun 102’si (%85,0) erkek, 18’1 (%15,0)
kadindir.

Olgularin yas gruplarma gore dagilimi Tablo 1°de
gosterilmigtir. Camla yaralanan en kiigiik olgu 3 yasinda,
en yasli olgu ise 67 yasindadir. 5 olgu 18 yasindan kiigiik
¢ocuk olgudur. 60 yas ve iizerinde sadece 2 olgu mevcuttur.

Olgularin en biiyiik grubu (n:70, %58) 20-39 yas arasi geng

kisinin hayat fonksiyonlarina etkisi hafif (1 puanli), 8’inde
orta (6°s1 2, 2’si 3 puan), 3’linde ise agir (2’si 4, 1’1 5 puan)
olarak belirlenmistir. Olgularin 11’inde damar yaralanmasi
(%9,2), 9’unda sinir yaralanmasi (%7.5), 18’inde tendon

yaralanmasi (%15) saptanmustir.

Tablo 2. Yaralanmaya neden olan cam tiirline gore yaralanma
agirhiklarinin dagilimi

Kapi-pen-

yetiskin kisilerdir.
Tablo 1. Olgularin yas gruplarina gore dagilimi
Yas grubu n %
0-19 17 14,2
20-39 70 58,3
40 ve tizeri 33 27,5
Total 120 100,0

Yaralanmaya neden olan cam tiiriine gore yaralanma
agirliklarmin dagilimi Tablo 2°de gosterilmistir. Olgularin
%55,8’inde (n:67) yaralanmaya neden olan cam tiirii icki
sigesi iken, %15’inde (n:18) bardak, %21,7’sinde (n:26)
kapi-pencere vb camt, %7,5’inde (n:9) diger cam egyalardir.
Camla yaralanan olgularin yaridan fazlasinda %53,3 (n:64)
yaralanma agirlig1 basit tibbi miidahale ile giderilebilecek
derecede hafif iken, %13,3’tlinde (n:16) yasamsal tehlike
olusacak sekilde yaralanma olusmus, %38,3’iinde (n:10)
yiizde kalict iz olusmustur. Olgularin 18’inde (%15,0)

viicutta kemik kirig1r oldugu, bu olgularin 7’sinde kirigin

icki sisesi/ P de-
Yaralanma bardak cere ve Toplam e
agirh@ diger

n % n % n %

Basit tibbi miidahale ile giderilme durumu
Hafit oldugu

49 57,6 15 429 64 53,3
Hafif olmadig1 0,140

36 424 20 57,1 56 46,7
Yasamsal tehlike varlig
Yok 80 94,1 24 68,6 104 86.7 0.001
Var 5 5,9 11 314 16 13,3 ’
Yiizde kalic1 iz varligt
Yok 50 588 33 943 83 69.2
Var 9 106 1 29 10 83 0,001
6 ay sonra 26 30,6 1 2,9 27 22,5
Kalic islev zayifligy/yitimi varligi
Yok 67 788 21 60,0 100 833
18

Ay sonta 18 212 14 400 20 167 00

Viicutta kirik varlig
Yok 67 78,8 35 100,0 102 85,0 0,003
Var 18 212 0 00 18 150

Yaralanmaya neden olan cam tiirii ile yasamsal tehlike
arasinda anlamli iligki mevcuttur (p=0.001); kapi-pencere
cami kaynakli yaralanmalarda yasamsal tehlike riski
belirgin sekilde yiiksektir. Oyle ki yasamsal tehlikesi olan
16 olgunun 11’inde yaralanmaya neden olan cam tiirii kapi-
pencere ve benzeri yerlerdeki camlardir. Yiizde kalici iz
olugsma orani ise sise ya da bardak gibi cam malzemeyle

yaralananlarda diger gruba oranla daha fazladir (p<0.01).

Viicudunda kemik kirigr olan olgularin neredeyse
timiinde olaya kiint travmanin da eslik ettigi, az sayida
olguda ise travmada kullanilan cam materyalin kiint travma
etkisi de olusturdugu saptanmistir. Kiint travma etkisi olup
viicutta kemik kirig1 olusan olgularin timi sise ya da

bardak kullanilarak yaralanan olgulardir (p<0,01).
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Yaralanmanin ~ olug  sekline  goére  yaralanma
agirliklarmin dagilimi Tablo 3’te gdsterilmistir. Olgularin
28’inde (%23,3) cam ile yaralanma kisinin kendine zarar
vermesi seklinde, 77’sinde (%64,2) baskalart tarafindan
cam ile yaralanma, 15’inde (%12,5) ise kazaen cam ile
yaralanma geklindedir. Kiside yasamsal tehlike varligi ile
yaralanmanin olusma sekli arasinda istatistiksel olarak
anlamli bir iliski saptanmis olup kendisine zarar verme
seklindeki yaralanmalarda daha fazla yasamsal tehlike
olustugu saptanmistir (Fisher’s ki-kare, p: 0,000). Oyle
ki yasamsal tehlikesi olan 16 olgunun 10’u kendine
zarar verme seklindeki yaralanmaya baghdir. Yaralanma
orijini ile yiizde sabit iz olusumu arasinda anlamli iligki
saptanmugtir (p=0.032); bagkas: tarafindan veya kazaen

olusan yaralanmalarda yiizde sabit iz orani daha fazladir.

%30,0’unda ise (n:36) bilateral bulunmustur. Olgularin
%91,7’sinde (n:110) yaralar tek bir viicut bdlgesinde
iken %38,3’linde birden fazla viicut bolgesinde yaralanma
olusmustur. En fazla yara kafa-yliz-boyun bdlgesinde

(%63,3) olup bunu iist ekstremiteler (%40,0) izlemistir.

Kendine zarar verme seklindeki cam yaralanmalarinda

ist ekstremitelerde (p<0.001) yara olusma orani
baskalari tarafindan ya da kaza ile olusan yaralanmalara
gore istatistiksel olarak daha fazladir. Kafa-yiliz-boyun
bolgesinde (p<0.001) ve viicudun sag tarafinda (p<0,05)
yara olusma orani, baskalar1 tarafindan ya da kaza ile
olusan yaralanmalarda kendine zarar verme seklindeki

yaralanmalara gore istatistiksel olarak daha fazladir.

Tablo 4. Yaralanmanin olus sekline gore lezyon tarafi ve bolge-
sinin dagilimi

Kendine Baskalan P
Yiizde sabit iz kalan olgularin tamami (n:10), bagkalari zarar tarafindan/ Toplam degeri
verme kaza ile
tarafindan ya da kaza sonucu yaralanan olgulardir. n__ % n % n %
Lezyon tarafi
Tablo 3. Yaralanmanin olus sekline gore yaralanma agirliklarinin Sag 18 643 35 380 53 44.2
dagilimi Sol 4 143 27 29,3 31 25,8 0,047
Baskalar: Bilateral 6 214 3 32,6 36 30,0
Yaralan- Kendine tarafin- P Lezyon bolge sayist
. Toplam -
maafir-  zararverme  dan/kaza degeri Tekbolge 23 82,1 8 946 110 917
g - ile Birden 0.052
n Yo n_ % n % fazla 5 179 5 54 10 83 ’
Basit tibbi miidahale ile giderilme durumu bolge
TanT Kafa-ytliz-boyunda lezyon
olduzu 13 464 51 554 64 533 Yok 24 857 20 217 44 367
Hafit 0:403 V. 4 143 71 73 76 65 0
Imadi: 15 53,6 41 44,6 56 46,7 "ar ' 5 > 5
Yasamsal tehlike varligi Ust ekstremitelerde lezyon
Yok 2 7,1 70 76,1 72 60,0
Yok 18 64,3 86 93,5 104 86.7 <0.001 o > s , <0001
Var 10 35,7 6 6,5 16 13,3 Var 26 92,9 22 23,9 48 40,0
Yiizde kalict iz varhigi Diger bolgelerde lezyon
Yok 27 964 56 609 8 692 Yok 23 821 89 967 112 933
Var 0 0,0 10 10,9 10 8.3 0.002 Var 3 179 3 33 3 6.7 0,017
6 ay sonra 1 3,6 26 283 27 22,5 > - -
Kalicr islev zayifligi/yitimi varlig o .
or T i3 R T T00 833 Yaralanmaya neden olan cam tiiriine gore lezyon tarafi
I8a 0,007 .. .. o . .
_s_oan 10 357 10109 20 167 ve lezyon bolgelerinin dagilimi Tablo 5’te gosterilmistir.
Viicutta arik varhig Yaralanmaya neden olan cam tirii ile lezyon olusan
Yok 28 1000 74 804 102 850 o o
Var 0 0,0 18 19,6 18 150 = bolge sayist arasinda anlamli bir iliski saptanmamustir.

Yaralanmanin olus sekline gore lezyon tarafi ve lezyon
bolgelerinin  dagilimi Tablo 4’te gosterilmistir. Camla
yaralanan olgulardaki yaralarin %44,2°si (n:53) viicudun

sag tarafinda, %25,8’i (n:31) viicudun sol tarafinda,

Kapi-pencere vb cam yapilarla olusan yaralanmalarda
viicudun st ekstremitelerinde yara olusma orani, §ise
ya da bardakla olusan yaralanmalara gore istatistiksel

olarak anlamli derecede fazla iken, viicudun sag tarafi ve
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kafa-yliz-boyunda yara olugsma orani ise sise ve bardakla

yaralanmalarda daha fazladir (p<0,001).

Olgularin 33’tinde (%27,5), cam yaralanmasina kiint
travmanin da eslik ettigi anlagilmistir. Cama yumruk
atan olgulardan birinde cam yaralanmasina bagl viicut
butinligiini bozan lezyon saptanmamakla birlikte
yumruk atmaya bagli el ve kolda kiint travmatik lezyonlar

gozlenmistir.

Cam yaralanmali olgularin 27’sinde (%22,5), cam
yaralanmasi nedeniyle rapor diizenlenme tarihinden 6nce
ya da daha sonra baska bir kriminal olay nedeniyle de rapor

diizenlenmesi i¢in miiracaat ettirildigi anlagilmustir.

Tablo 5. Yaralanmaya neden olan cam tiiriine gore lezyon tarafi
ve bolgesinin dagilimi

icki sisesi/  Kapi-pence-

bardak re ve diger Toplam P degeri
n Y% n % n %
Lezyon tarafi
Sag 28 329 25 714 53 44,2
Sol 28 329 3 8,6 31 25,8  <0,001
Bilateral 29 34,1 7 20,0 36 30,0
Lezyon bolge sayisi
Tek bolge 79 929 31 88,6 110 91,7
Birden
fazla 6 7,1 4 11,4 10 8,3 0475
bolge
Kafa-yiiz-boyunda lezyon
Yok 15 17,6 29 829 44 36,7 <0,001
Var 70 824 6 17,1 76 63.3
Ust ekstremitelerde lezyon
Yok 67 788 5 14,3 72 60,0
Var 18 212 30 857 48 40,0 <0001
Diger bolgelerde lezyon
Yok 81 953 31 88,6 112933
Var 447 4 14 8§ o7 2%

Olgularin 47’sinde yaralanan kisinin olay sirasinda
alkollii olup olmadig1 bilinmemektedir. Alkollii olup
olmadigi ve alkol diizeyi hakkinda kayit bulunan 73 olgunun
alkol diizeylerine gore dagilimi Tablo 6’da gdsterilmistir.
Raporlarinda, alkol diizeyi hakkinda kayit bulunan 73
olgunun 29’unda (%39,7) alkolsiiz kayd1 bulundugu, geri
kalan 44 olguda (%60,3) degisik diizeylerde alkol tespit
edildigi kayithidir. Alkol diizeyi 200 mg/dl’den yiiksek olan
11 olgunun 4’tinde tespit edilen alkol diizeyi 250 mg/dl’nin

iizerinde oldugu anlasilmistir.

Tablo 6. Raporlarda alkol ile ilgili kayit bulunan olgularin alkol
diizeylerine gore dagilimi

Alkol diizeyi n %
Alkolsiiz 29 39,7
100 mg/dl ve alt1 15 20,5
101 — 200 mg/dl arast 18 24,7
201 mg/dl ve Usti 11 15,1
Total 73 100,0

TARTISMA

Adli Tip Polikliniginde travma agirliginin belirlenmesi
icin rapor diizenlenen olgularin binde 77’si cam yaralanmali
olgulardir. Cam yaralanmali olgularin %85,0’1 erkek,
%15,0’1 kadindir. Cam yaralanmalari ile ilgili literatiirdeki
diger caligmalarda da bizim g¢aligmamizda oldugu gibi
cam yaralanmali olgularin biiyiik ¢ogunlugunu erkekler
olusturmaktadir (4-6). Bunun kisiler aras1 siddet olgularinin
genelde erkekler arasinda fazla olmasi ve bu siddet
eyleminde cam vb. cisimlerin de kullanilabilmesinden

kaynaklandig1 diistiniilmiistiir.

Olgularin en biiylik grubu 20-39 yas arast geng
yetiskin kisilerdir (Tablo 1). 113 hastanin dahil edildigi bir
calismada yas ortalamasi 25.39 + 7.58 /y1l (7), 106 olgulu
bir baska calismada yas ortalamasi 27.5 (8) bulunmustur.
Cam yaralanmali olgularin ¢ogunlukla geng-yetigkin
kisiler olmasi, diger caligmalarla benzerlik gdstermekte
olup bu durumun geng niifusun sosyal hayat ve is hayatinda
daha aktif olmasi yani1 sira kriminal olaylara daha yatkin

olmasindan kaynaklandigi sdylenebilir.

Caligmamizdaki olgularmn biiyiik cogunlugu (%64.2)
baskasi tarafindan yaralanma olup, en sik kullanilan
materyal igki sisesi/bardaktir (%70.8). Yaralanmalarin en
stk gortildiigii bolge kafa-yliz-boyun (%63.3), ardindan iist
ekstremitelerdir (%40.0).
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Yaralanma orijini ve agirligi arasinda anlamli bir ayrim
tespit edilmistir. Kendine zarar verme (intihar girigimi)
olgularinda yasamsal tehlike riski anlamli diizeyde
yiiksektir (p=0.001). Yasamsal tehlike gelisen 16 olgunun
10’unun kendine zarar verme eylemiyle, yaralanmaya
neden olan cam tiiriiniin ise kapi/pencere camlar1 olmasi, bu
bulguyu desteklemektedir. Bu durum, 6fkeyle cam yapilara
yumruk atilmasi sonucu iist ekstremitede (6zellikle sagda)
damar, sinir ve tendonlarda meydana gelen derin kesilerle
iliskilendirilmistir. Buna karsin, baskasi tarafindan
yaralanmalarda, siklikla yliz ve kafa bolgesine travma
uygulanmasi nedeniyle bardak/sise gibi cam esyalarin

kullanildigr goriilmektedir.

Acil Servis temelli bir calismada (1), kendine
zarar verme olgularinin orani (%42.6) ve buna bagh
iist ekstremite yaralanmalarinin sikhigr (%60.6) bizim
calismamizdan daha yiiksek bulunmustur. Bu farkliligin,
caligmanin yapildigi birimin 6zelliginden kaynaklandigi
diistintilmektedir. Daha agir ve yasamsal tehlike potansiyeli
tasiyan kendine zarar verme olgulari dogrudan Acil Servise
bagvururken; bagkas1 tarafindan yaralanma nedeniyle
sikayetci olan ve yasal siire¢ baslatan olgular, adli rapor
diizenlenmesi amaciyla kolluk kuvvetleri tarafindan Adli

Tip Poliklinigine yonlendirilmektedir.

El yaralanmalarn ile ilgili bir calismada, cama
yumruk atmanin, el yaralanmalarindaki en sik etiyolik
nedenlerden birisi oldugu (5), cama yumruk atma
olgularmin degerlendirildigi iki farkli calismada, cama
yumruk atmanin erkeklerde daha sik oldugu ve yumruk
atan grupta sag el yaralanmasinin daha sik oldugu, bu
hastalarda radial arter, ulnar sinir, median sinir ve ulnar
arter yaralanmalarinin anlamli diizeyde yiiksek bulundugu
bildirilmistir (5,7). On kol seviyesi arter yaralanmalarinin
fonksiyonel sonuglarmin degerlendirildigi 108 olguyu
kapsayan calismada da, cama yumruk atma olgularinin

%357.4 oranla c¢ogunlugu olusturdugu kaydedilmistir

(9). Bizim calismamizda da, damar yaralanmasi olan
11 olgunun 9’u, 9 sinir yaralanmasinin 6’s1, 18 tendon
yaralanmasinin 9’u cama yumruk atma seklindeki kendine
zarar veren olgular olup kendine zarar veren olgularda iist
ekstremitelerde (p<0.001) yara olugma orani bagkalar
tarafindan ya da kaza ile olugsan yaralanmalara gére daha

fazla bulunmustur (Tablo 2,3 ve 4).

Literatiirde kaza ya da siddet igeren Olimciil cam
yaralanmali olgular tanimlanmistir. Bir caligmada, kaza
ile cam masanin iizerine diisen ve cam pargasinin sirtina
saplanmasi sonucu, bobrekte kesi ve kanama sonucu
6len bir olgu sunulmus (10), komplike intihar olgusunun
anlatildig: bir baska ¢alismada, 60 yasinda erkegin evinde
viicudu yanmus bir sekilde ve tizerinde kirilan cam kapinin
pargalarinin  batmis bir sekilde bulundugu, hastaneye
gotliriildiigh sirada yasamini kaybettigi, olayin kendini
yakmaya ¢alisirken cam kapiya c¢arpmast sonucu kirilan
cam pargalarinin kalpte Oliimciil yaralanmaya neden
oldugu belirtilmistir (11), Toker ve arkadaslari spinal
kolonda yaralanmaya neden olan cam yaralanmali bir olgu
sunmustur (12). Literatiirde 6lim ya da agir yaralanma
ile sonuglanmis cam yaralanmali olgular sunulmustur.
Bizim galismamizda her ne kadar yasamsal tehlike olusan

olgularimiz bulunsa da, yaralanma agirliklart daha hafiftir.

Olgularin %8,3linde yiizde kalici iz olustugu, sise
ya da bardak gibi cam malzemeyle (p<0.01), baskalar
tarafindan ya da kaza ile olusan yaralanmalarda daha fazla
ylizde sabit iz olustugu saptanmustir (p:0,032) (Tablo 2-5).
Bu durum saldir1 araci olarak kullanilan cam esyalarin
kavga esnasinda karsidaki kisinin yiiz ve kafa bdlgesine
dogru firlatilmasindan kaynaklanmaktadir. Cam sise ve
bardaklarla ger¢eklesen saldirilarda yaralanma siddetinin
incelendigi caligmada sise ile gergeklestirilen saldirilar
daha c¢ok sagli deride yaralanmalara neden olurken,
bardak yaralanmalarinin daha ¢ok yiiz ve gozlerde siitiir

gerektirecek yaralar olusturdugu saptanmustir (13).
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Olgularin  %27,5’inde cam yaralanmasma kiint
travmanin da eslik ettigi, olgularin %15,0’inda viicutta
kemik kirig1 oldugu, kemik kirig1 olan olgularin neredeyse
tiimiinde olaya kiint travmanin da eslik ettigi, bu olaylarin
tiimiinde sise ya da bardak kullanildigi, az sayida olguda
ise travmada kullanilan cam materyalin kiint travma
etkisi de olusturdugu saptanmistir (Tablo 2-3). Cama
yumruk atan olgulardan birinde cam yaralanmasina bagl
viicut bitiinliiglinii bozan lezyon saptanmamakla birlikte
yumruk atmaya bagli el ve kolda kiint travmatik lezyonlar
gozlenmistir. Cam lizerine diisme veya bir bagkasi tarafindan
camla vurulma vakalarinda, camin ¢arptig1 viicut bolgesi,
camin elastikiyeti, uygulanan enerjinin miktar1 sebebiyle
kimi kez cam kirtlmaksizin kiint nitelikte yaralanma,
kimi kez aktarilan enerjiye bagli olarak hem kirilan camin
olusturdugu kesi yaralart hem de kiint nitelikte yaralanma
olusabilmektedir (14). Baskalar1 tarafindan meydana gelen
cam yaralanmalarinda genelde yumruk, tekme veya tas,
sopa gibi aletle vurma da beklenilen durumlar oldugu igin

cam yaralanmasina kiint travmanin da eslik etmesi beklenen

bir durumdur.

Cam yaralanmali olgularin %22,5’inin, cam yaralanmast
nedeniyle rapor diizenlenme tarihinden 6nce ya da sonra
bagka bir kriminal olay nedeniyle de rapor diizenlenmesi
i¢cin miiracaat ettirildigi anlagilmis olup cam yaralanmali
olgularmn yaklasik dortte birinin tekrarlt kriminal olaylara
taraf olmus olmasi dikkate deger bulunmustur. Esasen
tekrarli kriminal olaylara karisan olgu oranmin daha
fazla olabilecegi disiiniilmektedir. Olgularin bir kisminin
poliklinigimiz disinda Adli T1ip Sube Midiirliigi veya diger
saglik kuruluslarmim Acil Servislerine gitmis olabilecegi,
bir kismmin bagka il veya ilgelere taginmis olabilecegi
unutulmamalidir. Bu tiir adli olgularda, adli rapor
diizenleme, sorusturma ve kovusturma islemlerinin yani
sira 0fke kontrolii vb. diger sosyal destek programlarinin

uygulanmasinin yararli olacagi diigiiniilmektedir.

Olgularin 47’sinde ilk raporlarinda alkol ile ilgili kayit

mevcut olmadigindan, yaralanan kisinin olay sirasinda
alkollii olup olmadigi bilinmemektedir. Raporlarinda, alkol
diizeyi hakkinda kayit bulunan 73 olgunun %60,3’linde
(n:44) degisik diizeylerde alkol tespit edildigi kayitlidir.
Saptanan alkol diizeyi 200 mg/dl’den yiiksek olan 11
olgunun 4’tinde kaydedilen alkol diizeyi yasamsal tehlike
siirt olan 250 mg/dI’nin {izerindedir (Tablo 6). Cama
yumruk atan hastalarin demografik, anatomik ve klinik
ozelliklerinin degerlendirildigi bir ¢aligmada, olgularin
%29,2’sinin alkollii oldugu, ayrica sag el kullanimi ve alkol
tiiketiminin proksimal falankslarin extensor yiizlerindeki
yaralanma ile istatiksel olarak anlamli bir iligki tespit
edildigi bildirilmistir (7). Cama yumruk atma olgularinin
degerlendirildigi bir ¢alismada, alkollii olgu oran1 %28.9
olarak bildirilmis olup bu hastalarda radial arter, ulnar
sinir, median sinir ve ulnar arter yaralanmasinin alkol
kullanmayanlara gore daha yiiksek bulundugu bildirilmistir
(5). Ust ekstremite cam kesilerinin degerlendirildigi
188 olguyu kapsayan c¢aligmada, olgularin %16,4 {iniin
yaralanma sirasinda alkollii oldugu (15), 69 hastanin dahil
edildigi baska bir calismada olgularin %37,7’sinin kan
alkol test sonucunun pozitif oldugu (16) bildirilmistir.
Bizim ¢alismamizda camla yaralanan olgularda alkol tespit
edilme orani, diger ¢aligmalarda belirtilen oranlardan daha
yiiksek bulunmustur. Bunun nedeninin, diger ¢aligmalarda,
¢ogunlukla sadece cama yumruk atma seklindeki kendine
zarar verme ya da ist ekstremiteyi ilgilendiren cam
yaralanmalarinin degerlendirilmesi oldugu diisiiniilmiistiir.
Bagkalar1 tarafindan camla yaralanma ortamlarinda da

siklikla kisilerin alkollii oldugu anlagilmaktadir.
SONUC

Calismamizin bulgulart 1s1ginda, cam yaralanmalarina

iligkin adli travmatolojik ayrimin su sonuglarla
yapilabilecegi goriilmistiir: Olgularin ¢ogunlugu baskasi
tarafindan veya kazaen olugmustur ve siklikla sosyal
ortamda kullanilan igki sisesi/bardak gibi cam malzemelerle

iliskilidir. Kapi/pencere gibi sabit camlara yumruk atma
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seklinde gerceklesen kendine zarar verme olgularinda,
tist ekstremitede derin kesilere bagli yasamsal tehlike
riski anlamli diizeyde yiiksektir. Baskasi tarafindan veya
kazaen olusan yaralanmalarda; 6zellikle kafa-yliz-boyun
bolgesinde lezyon ve buna bagli olarak yiizde sabit iz kalma
orani daha fazladir. Baskasi tarafindan yaralanmalarda, cam
kesisine ek olarak kiint travma (kemik kirig1 dahil) siklikla

eslik etmektedir.

Sonug olarak, cam yaralanmalarinda cam tiiri ve olus
sekli, yaralanma bolgesi ve agirlig1 gibi yara dinamiklerini
degistiren temel faktorlerdir. Elde edilen bu ayrim
noktalarmin, adli travmatoloji pratiginde olayin orijinini ve

nedensellik iligkisini degerlendirmede yol gdsterici olacag:

disiiniilmektedir.
Bildirimler
Cikar catismasi

Yazarlar bu makale ile ilgili herhangi bir ¢gikar ¢atigmast

bildirmemislerdir.
Finansal destek

Yazarlar bu makale ile ilgili herhangi bir mali destek

kullanimi bildirmemislerdir.

KAYNAKLAR

1. Karbeyaz K, Giindiiz T, Balc1 Y. Eskisehir Osmangazi Universitesi
Hastanesi acil servisinde izlenen 66 cam yaralanmasi olgusunun
adli travmatoloji acisindan degerlendirilmesi. Osmangazi Med J.
2008;30(1):10-8

2. Stefanou N, Kontogeorgakos V, Varitimidis S, Malizos KN,
Dailiana Z. Spaghetti wrist: Transverse injury, axial incision, layered
microsurgical reconstruction. Injury. 2021;52(12):3616-23. doi:10.1016/j.
injury.2021.04.002.

3. Murphy RNA, de Schoulepnikoff C, Chen JHC, Columb MO, Bedford
J, Wong JK, Reid AJ. The incidence and management of peripheral nerve
injury in England (2005-2020). J Plast Reconstr Aesthet Surg. 2023
May;80:75-85. doi:10.1016/j.bjps.2023.02.017.

4. Sakrak T, Mangir S, Kérmutlu A, Cemboluk O, Kivang O, Tekgoz A.
1205 el yaralanmasi olgusunun retrospektif analizi. Turk Plastik Rekonstr
Esthet Surg. 2009;17(3):134-8.

5. Gokhan S, Altunci YA, Orak M, Ustiindag M, Sogiit O, Ozhasenekler A.
Hand and wrist injuries caused by glass cuts: accidental or due to sudden
anger?. Turk J Emerg Med. 2011;11(2):54-8. doi:10.5505/1304.7361.20

11.26213

6. Tuncali D, Toksoy K, Terzioglu A, Aslan G. Ust ekstremite akut tendon
yaralanmalari: epidemiyolojik degerlendirme. Turk Plastik Rekonstr
Esthet Surg. 2005;13(2):114-8.

7. Eroglu O. Demographic, anatomical, and clinical features of patients
with glass-punching injuries. Kirikkale Univ Med J. 2018;20(2):168-76.
doi:10.24938/kutfd.431798

8. Tagdemir K, Oguzkaya F, Kahraman C, Ceyran H, Emirogullar1 ON,
Yasim A. Ust ekstremite arter yaralanmalar1 (106 olgu nedeniyle). GKDC
Derg. 1997;5:218-22.

9. Kiigiik L, Mirzazade J. On kol seviyesi arter yaralanmalarmin
fonksiyonel sonuglart. Ege Univ Fac Med. 2019; 38(2): 123-130.

10. Bodwal J, Chauhan M, Byard RW. Glass table tops: An unusual source
of lethal domestic injury. J Forensic Sci. 2021 Jul;66(4):1261-1263.
doi:10.1111/1556-4029.14744.

11. Alexandri M, Tsellou M, Antoniou A, Koukoulis A, Papadodima SA.
A rare case of complicated suicide: self-immolation and subsequent stab
heart injury due to fall into a glass door. Med Leg J. 2022 Sep;90(3):163—
5. doi:10.1177/00258172221086674.

12. Toker I, Duman Atilla O, Yilmaz Kilig T, Tas O, Hacar S. A rare lumbar
spinal column injury: glass injury. Turk Emerg Med J. 2016;26(3):250—
252. doi:10.5222/terh.2016.250

13. Coomaraswamy KS, Shepherd JP. Predictors and severity of injury
in assaults with barglasses and bottles. Inj Prev. 2003 Mar;9(1):81-4.
doi:10.1136/ip.9.1.81.

14. Madea B, Schmidt PH, Lignitz E, Padosch SA. Skull injuries caused
by blows with glass bottles. Forensic Pathol Rev. 2005;27—41.

15. Sevencan A, Nuzumlali M, Gurbuz C, Kantarci U, Cepel S, Orhun E,
Polatkan O, Bayr1 O. Glass injuries of the hand (statistical, anatomical and
pathologic study). Acta Orthop Traumatol Turc. 2006;31(1):31-3.

16. Eroglu O, Kogak OM, Coskun F, Deniz T. Cama yumruk atan hastalarin
demografik 6zellikleri ve hava kosullari ile iligkisi. Kirikkale Univ Med J.
2017;19(1):1-7.




I ARASTIRMA MAKALES) I | ADLI TIP

TURKISH JOURNAL OF FORENSIC MEDICINE

Gelis: 06.10. 2025 ST
Kabul: 19.12.2025 \’7/ \\}\_
\Sﬂﬁé/

Saghk Cahsanlarinda Kesici-Delici Alet Yaralanmalarinin Degerlendirilmesi;
Samsun ili Kamu Hastanelerinde Retrospektif Degerlendirme (2019-2023)

Assessment of Sharp Instrument Injuries in Healthcare Workers: A Retrospective Evaluation in
Public Hospitals in Samsun Province (2019-2023)

Ummiihan Kilig!, (©) Seda Hakyemez?, (2 Bekir $ahin?, (2> Muhammet Ali Orug*

1istanbul Sabahattin Zaim Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Bélimii, istanbul, Tiirkiye
2 Samsun il Saghk Mudirliigl, Ar-Ge Projeler Birimi, Samsun, Tiirkiye

3 Samsun il Saglik Midirligl, Kamu Hastaneleri Hizmetleri Bagkanligi, Samsun, Tiirkiye

4 Samsun Universitesi, Aile Hekimligi Anabilim Dali, Samsun, Tiirkiye

Amag: Bu cgaligma, bir ilin kamu hastanelerinde galisan saglik personelinin maruz kaldig kesici delici alet yaralanmalarini degerlendirmeyi amaglamaktadir.

Yontem: Arastirmada, 2019-2023 yillar1 arasinda bir ilin 16 kamu saglik tesislerinde kesici delici alet yaralanmasina maruz kalan saglik ¢alisanlarinin verileri
retrospektif olarak degerlendirilmistir. Veriler Kesici Delici Alet Yaralanma Bildirim Formlari ile toplanmugtir.

Bulgular: Calismada kesici delici alet yaralanmasina maruz kalan 385 saglik ¢alisaninin verileri degerlendirilmistir. Kazalar daha ¢ok hemsire/ebe (%54,8)
ve temizlik personelleri (%14,8) arasinda meydana gelmistir. Yaralanmalar, acil servis (%28,8) ve kliniklerde (%19,7) meydana gelirken daha ¢ok ¢aliganlarin
ellerinde (%94,54) ve tibbi iglemler esnasinda (%63,1) gergeklesmistir. Yaralanma sirasinda kisisel koruyucu ekipman kullananlarm orani %96,1 dir.
Kaza sirasinda kesici ve delici aletlerin kontaminasyon orani %30,9 olarak belirlenmistir. Kontamine aletlerle meydana gelen kazalarda yapilan serolojik
degerlendirmelerde, saglk calisanlarinin %2,3’tinde Hepatit B, %1,6’sinda Hepatit C, %0,5’inde ise Menenjit tespit edilmistir.

Sonug: Saglik calisanlariin kesici delici alet yaralanmasi nedeniyle 6nemli ve hayati risk altinda olduklar1 serolojik sonuglardan da gériilmektedir. Arastirma
sonuglari ¢alisan giivenligini saglamak ve risk faktorlerini azaltmak i¢in 6nemli denetim ve giivenlik nlemlerinin giiglendirilmesi gerektigini vurgulamaktadir.

Anahtar Kelimeler: Kesici-delici alet yaralanmasi, Enfeksiyon, Saglik ¢alisani, Mesleki kazalar

Abstract

Objective: This study aims to evaluate sharp instrument injuries suffered by healthcare personnel working in public hospitals in a province.

Methods: In the study, data on healthcare workers exposed to sharp instrument injuries in 16 public healthcare facilities in a province between 2019 and 2023
were retrospectively evaluated. Data were collected using Sharp Instrument Injury Reporting Forms.

Results: The data of 385 healthcare workers exposed to sharp instrument injuries were evaluated in the study. Accidents occurred more frequently among nurses/
midwives (54.8%) and cleaning staff (14.8%). Injuries occurred mainly in emergency departments (28.8%) and clinics (19.7%), and mostly affected the hands
(94.54%) of healthcare workers during medical procedures (63.1%). The rate of personal protective equipment use during injuries was 96.1%. The contamination
rate of sharp and piercing instruments during accidents was determined to be 30.9%. In serological evaluations conducted in accidents involving contaminated
instruments, Hepatitis B was detected in 2.3% of healthcare workers, Hepatitis C in 1.6%, and Meningitis in 0.5%.

Conclusion: Serological results also show that healthcare workers are at significant and vital risk due to injuries caused by sharp instruments. The research
results emphasise the need to strengthen important control and safety measures to ensure worker safety and reduce risk factors.

Keywords: Sharps injury, Infection, Healthcare worker, Occupational accidents
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GIRIS

Saglik  calisanlarmin  karsilastigt  en  Onemli
yaralanmalardan biri kesici-delici alet yaralanmalaridir.
Bu kavram, igne, bistiiri, ampul cami veya benzeri
tibbi araglarla meydana gelen, ¢ogunlukla kan ya da
viicut sivilartyla kontamine olmus kesici veya delici
aletlerin neden oldugu deri yoluyla yaralanmalart ifade
etmektedir (1). Bu tiir yaralanmalar, kan yoluyla bulasan
enfeksiyonlarin saglik ¢alisanlarina gegisinde baslica risk
faktorlerinden biri olarak kabul edilmektedir. Ozellikle
saglik ¢alisanlart arasinda yaygin goriilen bu yaralanmalar
hem mesleki hem de adli agidan o6nemli bir saglik
sorunudur (2). Kan ve kan iirlinleriyle bulagin oldugu
kesici-delici alet yaralanmalariin en ciddi sonucu, Hepatit
B viriisii (HBV), Hepatit C viriisii (HCV) ve Insan immiin
yetmezlik viriisii (HIV) gibi patojenlerin bulagmasidir (3).
HBV’nin bulas riski, kaynagin yiiksek viral yiike sahip
olmasi durumunda %30’a kadar ¢ikabilmektedir (4). HCV
icin bu oran yaklasik %1-3, HIV i¢in ise %0,3 diizeyinde
rapor edilmistir Bu veriler, 6zellikle hepatit viriislerinin

HIV’e kiyasla daha yiiksek mesleki bulas potansiyeline
sahip oldugunu gostermektedir (5,6).

Cin’de yapilan bir retrospektif caligmada, 2019-2022
yillar1 arasinda bildirilen isyeri kazalarinin %76,2’sinin
kesici-delici alet yaralanmalar1 oldugu; bu riskin COVID-19
pandemisi sirasinda belirgin sekilde arttigi ve hem
meslege yeni baslayanlar (< 1 yil) hem de uzun deneyime
sahip olanlar (>5 yil) arasinda daha yiiksek oldugu
gozlemlenmistir (7). Benzer sekilde Suudi Arabistan’da
yapilan kesitsel calismada da saglik ¢alisanlarinda kesici-
delici alet yaralanma prevalansinin yaklasik %8,4 oldugu
bildirilmektedir (8). Baska bir ¢alisma ise igne batmasinin
saglik hizmet sunumu siirecinde hala 6nemli bir sorun
oldugu konusunu isaret edilmektedir (9). Ayrica kesici
delici alet yaralanmalarinin 6nlenebilirligi ve egitim ile

azaltilabilir dogasi literatiirde sik¢a vurgulanmaktadir.

Kesici-delici alet yaralanmalarinin dnlenmesinde giivenlik
onlemleri 6nemli yer tutmaktadir (4,10). Amerika Birlesik
Devletleri Hastalik Kontrol ve Onleme Merkezleri (CDC)
tarafindan gelistirilen ‘Kesici-Delici Alet Glivenligi Egitim
Kitabr’, hastanelerde igne batmasi ve kesici-delici alet
yaralanmalarinin 6nlenmesine yonelik kapsamli talimatlari
icermektedir (4). Ozetle, kesici-delici alet yaralanmalar
prevalans, risk faktorleri, pandemi gibi olaganiistii
durumlar, deneyim siiresi, meslek grubu ve cografi
bolgeler gibi pek ¢ok degiskenle iliskili olmasina ragmen

onlenebilir ig kazalar1 arasinda yer almaktadir (7,9).

Bu arastirmanin amaci, bir ilin kamu hastanelerinde
gorev yapan saglik calisanlarinin maruz kaldigi kesici-
delici alet yaralanmalarmin sikligini, yaralanmaya
iligkin risk faktorlerini ve bu yaralanmalarin bildirim,
yonetim ve Onleme siireglerine iliskin mevcut durumu
belirlemektir. Tirkiye’de smirli  sayida ¢alismada
(2,3,11) bu degiskenlerin biitiinciil bigimde incelenmis
olmasi, arastirmanin 6zgiin degerini artirmaktadir. Elde
edilecek bulgularin, hastanelerde giivenlik kiiltiiriiniin
giiclendirilmesine, egitim programlarimin iyilestirilmesine
ve kesici-delici alet yaralanmalarinin azaltilmasina yonelik
kurum temelli politika ve uygulamalara dogrudan katki

saglamasi beklenmektedir.

GEREC VE YONTEM
Evren Orneklem

Calismanin evrenini, bir ilin 16 kamu hastanesinde
gorev yapan ve kesici-delici alet yaralanmasina maruz
kaldig: bildirilen toplam 385 saglik ¢alisanina ait ‘Kesici-
Delici Alet Yaralanma Bildirim Formlar1’ olusturmaktadir.
Veriler retrospektif olarak  degerlendirilmistir.  Bu
aragtirmada Orneklem secimine gidilmemis, kayith tiim
olgular degerlendirmeye alinarak evrenin tamamina

ulasilmaya galisilmistir.
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Veri Toplama Formu

Kesici-Delici Alet Yaralanma Bildirim Formunda saglik
personeline ait yag, cinsiyet, meslek grubu, koruyucu
ekipman kullanimi, yaralanmanin sekli, yaralanmanin
gergeklestigi bolge, olayin meydana geldigi birim, agilanma
durumu, kaynak hasta ile kontaminasyon durumu ve daha
once is sagligr ve gilivenligi egitimine katilim bilgileri yer
almaktadir. Ayrica yillara gore yaralanma dagilimlarn ile
serolojik test sonug¢larmna iliskin verilere de ulagilmistir.
iniversitenin

Arastirmanin  yapilabilmesi

etik kurulundan (GOKAEK-2024/12/9) izin alinmistir.

icin  ilgili
Gerekli etik kurul izni ve kurumsal onay alindiktan sonra

¢alismanin verileri toplanmistir.
Verilerin Toplanmasi

Calisma verileri retrospektif olarak degerlendirilmistir.

Degerlendirme  siirecinde veriler kigisel tanimlayici
bilgilerden arindirilarak anonimlestirilmis, veri gizliligi
ilkelerine uygun sekilde yalnizca arastirma amaciyla
analiz edilmistir. ‘Kesici-Delici Alet Yaralanma Bildirim
Formu’, yaralanmaya maruz kalan saglik ¢alisaninin olay1
bildirmesi iizerine, Is Saglig1 ve Giivenligi biriminde gorevli

personel tarafindan anemnez alinarak doldurulmakta ve

arsivlenmektedir. Ayrica c¢alisanin yaralanmaya maruz
kalmadan 6nceki, yaralanma giinii ve takip periyodundaki
birinci ay, liglincii ay, altinct ayda yapilan HbsAg, Anti-Hbs,
Anti-Hev, Anti-Hiv gibi serolojik test sonuglarma iligkin

veriler saglik bilgi sistemleri lizerinden incelenmistir.
Istatistiksel Analiz

Verilerin analizinde IBM SPSS Statistics 25 programi
kullanilmistir. Normallik dagilimi Kolmogorov-Smirnov
testi ile degerlendirilmis ve degiskenlerin normal dagilim
gostermedigi belirlenmistir. Bu nedenle analizlerde non-
parametrik yontemler tercih edilmistir. Siirekli degiskenler
icin minimum-—maksimum degerleri, medyan, ortalama
ve standart sapma; kategorik degiskenler i¢in ise say1 ve
yiizde dagilimlari kullanilarak tanimlayici istatistikler elde

edilmistir
BULGULAR

Kesici-delici alet yaralanmalarinin yillara gore dagilimi
incelendiginde, 2019 yilinda 77, 2020 yilinda 56, 2021
yilinda 43, 2022 yilinda 94 ve 2023 yilinda ise 113 saglik
calisaninin yaralanmaya maruz kaldigi belirlenmistir (Sekil
1). Yaralanmaya maruz kalanlarin ¢cogunlugunu hemsireler

ve temizlik personeli olusturmustur (Sekil 2).

Kesici delici alet yaralanmalarmm yillara gére dagihmi
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Sekil 1. Kesici delici alet yaralanmasinin yillara gore dagilimi
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Mesleklere gore kesici delici alet yaralanmas: sayisi
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Sekil 2. Mesleklere gore kesici delici alet yaralanmasi sayist

Katilimeilarin yas ortalamasi31,2249,53 (min: 17, maks:
60, medyan: 28) olup, %78,4’li kadinlardan olugmaktadir.
Calisanlarin  biiylik ¢ogunlugunun (%96,1) koruyucu
ekipman kullandigi goriilmistiir. Yaralanmalarin en sik
tibbi islemler sirasinda (%63,1) ve ¢alisanlarin %53 tiniin
sol elinde meydana geldigi saptanmistir. Yaralanmalarin en
fazla goriildiigl caligma birimleri klinikler (%35,0) ve acil

servisler (%28,8) olmustur.

Asilanma durumlart incelendiginde, katilimeilarin

%75,5’inin Hepatit B asist yaptirdigi, %20,5’inin asisiz,
%3,6’smin dogal bagisik oldugu ve %0,3’iiniin Hepatit
B tasiyicist oldugu belirlenmistir. Yaralanmalarda kaynak
hasta ile kontaminasyon orani %30,9 olarak tespit edilmis
olup, serolojik degerlendirmelerde HCV pozitifligi %1,6,
HBs pozitifligi %1,3 ve menenjit pozitifligi %0,5 oraninda
bulunmustur. Katilimcilarim tamaminin (%100) is saghgi
ve giivenligi egitimlerine katildig1 saptanmistir. Bu bulgu,
egitim programlarinin saglik c¢alisanlart arasinda genis

erisim sagladigimi gostermektedir (Tablo 1).

Tablo 1: Calisanlarin kesici delici alet yaralanmasina ait bulgulari

Parametreler XtSD* pE* Min-Max***
Yas 31,22+9,53 28,00 17-60
Parametreler Kategori N %
o Kadin 302 78,4
Cinsiyet
Erkek 83 21,6
. Var 370 96,1
Koruyucu ekipman kullanimi
Yok 15 39
T1bbi iglem sirasinda 243 63,1
Igne ucunu atik kutusuna atarken 34 8,8
Temizlik yaparken 28 7,3
Yaralanma sekli Igne ucunu kapatirken 17 4.4
Tibbi atik toplarken 16 4,2
Cerrahi alet yikamasi esnasinda 9 2,3
Diger###*
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Sol el 204 53,0
. Sag el 160 41,6
Yaralanma bolgesi
Bacak 5 1,3
Diger 16 4,15
Klinikler 135 35,0
Acil servis 111 28,8
L Yogun bakim 48 12,46
Yaralanmanin gergeklestigi kinik —
Poliklinik 19 4.9
Ameliyathane 16 4,5
Diger 56 14,5
Asih 291 75,5
Asilanma durumu Asisiz P 20,5
Dogal Bagisik 14 3,6
Hepatit B Tastyict 1 0,3
Kontamine 119 30,9
Kontamine degil 155 40,3
Bilinmiyor 96 24,9
Kaynak hasta ile kontaminasyon HBs (+) 5 1,3
HCV (+) 1,6
HbsAg (+) 0,5
Menenjit (+) 0,5
Diizenlenen Egitimlere Katilim Katild1 385 100.0

* x/SD: Ortalama/Standart sapma ** p: Medyan(ortanca) *** min-max: minimum-maksimum ****%1 ve altinda deger alan grup-

lar

Serolojik test sonuglari

%77,2’sinde HIV, HBV ve HCV agisindan negatif sonuclar
elde edilmistir ve Hepatit B’ye karst bagisiklik oldugu

goriilmiistiir. Bununla birlikte, kiigiik bir grupta Hepatit

A’ya bagisiklik olmamast (%7,3) veya Hepatit B’ye kars1 | (Tablo 2).

incelendiginde, olgularin | bagisiklik bulunmamasi (%1,1) dikkati ¢cekmistir. Ayrica
%0,3 oraninda c¢alisanin yaralanmaya maruz kalmadan
once Hepatit B tasiyicisi oldugu saptanmis ve %5,8

oraninda serolojik durumun bilinmedigi kaydedilmistir

Tablo 2: Kesici delici alet yaralanmasia maruz kalan saglik ¢alisanlarinin serolojik test sonuglari

Serolojik Test Sonuclari

N %
HIV, Hepatit B ve Hepatit C negatif. Hepatit B Bagisik. 297 77,2
HIV, Hepatit B ve Hepatit C negatif. Hepatit A ve He-
. - 31 8,1
patit B Bagisik.
HIV, Hepatit B ve Hepatit C negatif. Hepatit B Bagisik, 30 73
Hepatit A’ya bagigik degil. ’
HIV ve Hepatit C negatif. Hepatit B Pozitif, Hepatit
, _ - 1 0,3
A’ya bagisik degil.
HIV, Hepatit B ve Hepatit C negatif. Hepatit B Bagisik ) 05
degil, Hepatit A’ya bagisik. ’
HIV, Hepatit B ve Hepatit C negatif. Hepatit A ve He-
. - - 1 0,3
patit B Bagisik degil.
HIV, Hepatit B ve Hepatit C negatif. Hepatit B Bagisik | 03
degil. ’
Bilinmiyor 22 5,8
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TARTISMA

Calismamizda kesici-delici alet yaralanmalarinin en
sik tibbi islemler sirasinda gergeklestigi goriilmiistiir.
Benzer sekilde bir¢ok ¢alismada igne batmalari ve invaziv
girigimlerin, yaralanmalarin en temel kaynagi oldugu
bildirilmistir. Ornegin Celik ve ark. (2017) ile Kesmez
Can ve ark. (2017) calismalarinda da klinik uygulamalar
sirasinda maruziyetin belirgin oldugu vurgulanmaktadir.
Bu bulgu, invaziv girisimlerin dogas1 geregi kesici-delici
materyalle yakin temas gerektirmesiyle agiklanabilir;
calijmamizda maruziyet sirasinda yapilan

tibbi

islemlerin

ayritilart yer almamakla birlikte, islemlerin
yaralanmalar i¢in temel risk alanini olusturdugu literatiirce

tutarli sekilde desteklenmektedir. (3,4,11,12)

Calismamizda yaralanmalarin en sik sol elde meydana
geldigi belirlenmistir. Sol elde yaralanmanin daha sik
goriilmesi, literatiirde bir¢cok calismayla uyumludur (13).
Cigek ve ark. (2024) ile Ak ve ark. (2023), dominant el
verisini icermemesine ragmen sol el yaralanmalarinin sik
goriildigiinii bildirmistir (11,13). Bunun, islem sirasinda
kullanilan cihazin tutulma sekli veya pasif elin daha
fazla maruziyet gostermesi gibi ergonomik faktorlerle
iliskili olabilecegi one siiriilmektedir; ancak ¢alismamizda
dominant el bilgisi verisi bulunmadigindan daha ayrintili

bir yorum yapmak miimkiin degildir.

Calismamizda kesici-delici alet yaralanmalarinin
en sik kliniklerde ve acil servislerde meydana geldigi
saptanmis olup, benzer sekilde Ji ve ark. (2025), Wong ve
ark. (2025) ve Bazie (2020) tarafindan da rapor edilmistir.
Bu ¢alismalar, hasta yogunlugu yiiksek ve hizli miidahale
gerektiren birimlerde kesici-delici alet yaralanmalarinin
belirgin olarak arttigini géstermektedir (7,9,14). Literatiirde
de benzer sekilde, ozellikle acil servisler ve kliniklerde
gorev yapan hemsirelerin kesici-delici alet yaralanmalarina
en fazla maruz kalan gruplar oldugu bildirilmistir (14,15).

Bu bulgular, yiiksek hasta yogunlugu, hizli karar verme

gerekliligi ve acil miidahale kosullarinin yaralanma riskini

artirmasiyla agiklanabilir. Bulgularimiz, s6z konusu
egilimin Tirkiye kamu hastaneleri baglaminda da benzer

sekilde gergeklestigini gostermektedir

Calismamizda saglk ¢alisanlarmin ~ %75,5inin
Hepatit B asili olmasi literatiire kiyasla orta diizeydedir.
Rupak ve ark. (2023) g¢alismasinda asilama orani %84,
Ji ve ark. (2025)’te %88 olarak bildirilmistir. Bu durum,
ulusal programlarda HBV asilama oranlarinin artirilmasi
gerektigini  gostermektedir. Serolojik takiplerde HCV
pozitifliginin %1,6 oraninda saptanmasi, Al Zahrani
(2024) ve Ibrahim (2024) tarafindan rapor edilen oranlarla
benzerdir (5,7,8,12). Serolojik durumunun bilinmedigi
%5,8’lik kesim ise kayit ve izlem siireglerinde dnemli bir
bosluga isaret etmektedir. Bagisiklik durumunun periyodik
serolojik testlerle izlenmesi, ¢alisan giivenliginin artirilmasi

agisindan 6nem arz etmektedir.

Calismamizda dikkat c¢eken bir diger bulgu,
katilimeilarin tamaminin diizenlenen is sagligi ve giivenligi
egitimlerine katilmis olmasidir. Egitimlere tam katilimin,
saglik caliganlarinin farkindaligini artirarak yaralanmalarin
onlenmesine katki saglayabilecegi disiiniilmektedir.
Nitekim literatiirde de egitim programlariin kesici-
delici alet yaralanma oranlarini azaltmada etkili olduguna
dair bulgular bulunmaktadir (16,17). Bununla birlikte,
yaralanma oranlarimin héalen yiiksek seyretmesi, mevcut
egitimlerin etkinliginin diizenli olarak degerlendirilmesi
ve igeriklerinin  giincellenmesi

gerekliligini  ortaya

koymaktadir.

Calismamizda serolojik test sonuglart incelendiginde,
saglik calisanlarinin biiyiik bir kismmm HIV, HBV ve
HCV agisindan negatif oldugu ve Hepatit B’ye karsi
bagisikliginin bulundugu goriilmiistiir. Bununla birlikte,
%0,3 oraninda ¢alisanin yaralanmaya maruz kalmadan
once Hepatit B tasiyicist oldugu saptanmis ve %]1,6

oraninda HCV pozitifligi saptanmis olup, bu durum kesici-
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delici alet yaralanmalarinin halen ciddi enfeksiyon riski
tasidigin1 ortaya koymaktadir. Ayrica Hepatit B’ye karsi
bagisik olmayan kiiciik bir grubun varligi, bagisiklama
programlarinin giiglendirilmesi gerektigini gostermektedir.
Serolojik testlerin bilinmedigi veya kayit dist birakildigt
%S5,8’1lik oranin bulunmasi ise, kayit ve takip siireclerinde
iyilestirmeye ihtiya¢ oldugunu disiindiirmektedir. Benzer
sekilde, Urdiin’de yapilanaltiyillik retrospektifbir alismada
da saglik calisanlarinda yaralanmalar sonrasi serolojik
takiplerde hepatit bagisiklik oranlarinin yiiksek olmasina
ragmen tam koruyuculugun saglanamadigt bildirilmistir
(16). Suudi Arabistan’da yapilan kesitsel bir ¢aligmada
saglik calisanlarinda yaralanma sonrasi ciddi riskler
bulundugu vurgulanmistir (17). Bulgularimiz, bagisiklama
programlarinin siirekliligi ve periyodik serolojik takiplerin

strdiiriilmesinin 6nemini desteklemektedir.

Caligmamizda kesici-delici alet yaralanmalarina
maruz kalan saglik calisanlarinin biiylik ¢ogunlugunu
hemsireler ve temizlik personeli olusturmustur. Bu bulgu,
hemsirelerin hasta bakiminda invaziv girisimlerin ¢ogunu
iistlenmeleri ve temizlik personelinin ise tibbi atiklarin
toplanmasi sirasinda dogrudan risk altinda bulunmalariyla
aciklanabilir. Literatiirde de benzer sonuglar bildirilmis
olup, ozellikle hemsirelerin en yiiksek risk grubunu
olusturdugu, temizlik personelinin ise giivenli atik
yonetimindeki yetersizlikler nedeniyle ikinci sirada yer
aldigr vurgulanmaktadir (11,14,15). Bu durum, yalnizca
klinik uygulamalarda gorev alan saglik ¢alisanlarinin degil,
ayni zamanda destek hizmetlerinde c¢alisan personelin
de kesici-delici alet yaralanmalarina karsi korunmasi
gerektigini ortaya koymaktadir. Dolayisiyla, hemsireler i¢in
invaziv islemlerde giivenlik protokollerinin uygulanmasi,
temizlik personeli igin ise gilivenli atik yOnetimi ve
koruyucu ekipman kullaniminin gii¢lendirilmesi 6nem arz

etmektedir.

Kesici-delici alet yaralanmalar1 yalnizca mesleki saglik

sorunu degil, aym zamanda 6331 sayih Is Saghg ve

Giivenligi Kanunu kapsaminda is kazasi olarak tanimlanan
ve adli raporlama zorunlulugu bulunan olaylardir (18). Bu
tiir yaralanmalarmn bildirilmemesi veya eksik bildirilmesi
hem c¢aliganin yasal hak kaybmma hem de isverenin
hukuki sorumluluklarinin yerine getirilmemesine yol
acabilmektedir (11,12). Dolayisiyla, kesici-delici alet

yaralanmalarinin adli boyutunun vurgulanmasi ve bildirim

stireclerinin daha etkin hale getirilmesi 6nem arz etmektedir.

Calismamiz bildirim formlarina dayali olup, bu durum
kayit disi vakalarin degerlendirmeye dahil edilememesi
nedeniyle sinirlilik olusturmaktadir. Literatiirde de kesici-
delici alet yaralanmalarinin &nemli bir kisminin rapor
edilmedigi, ozellikle galisanlarin yoneticiler tarafindan
suglanma korkusu veya is yiikii nedeniyle bildirimden
kagindig1 bildirilmektedir (16). Bu nedenle elde edilen
verilerin, gercekte yasanan yaralanmalardan daha diisiik

olabilecegi gbz 6nilinde bulundurulmalidir.

Kesici-delici alet yaralanmalarinin yalnizea fiziksel
degil, psikososyal sonuclart da bulunmaktadir. Yaralanma
sonrast HBV/HCV bulagma kaygisinin saglik calisanlarinda
yogun anksiyete, uyku bozuklugu, is doyumunda azalma
ve tikenmislik ile iligkili oldugu ¢esitli calismalarda
belirtilmistir (9,12,14). Bu nedenle, yaralanma sonrasi
tibbi takiplerin yanisira, psikolojik destek siireclerinin de

kurumsal protokollere dahil edilmesi 6nem tagimaktadir.

COVID-19 pandemisi, saglik g¢alisanlarinin is yiikiinii
artirmis ve kisisel koruyucu ekipmanlarin kullanimimda
zorluklar yaratmisti. Bu durum, o&zellikle acil servis
ve yogun bakim {initelerinde ¢aliganlarn kesici-delici
alet yaralanmalarina daha fazla maruz kalmasina neden
olmustur. Literatiirde pandeminin yaralanma riskini artirdigi
ve saglik caligsanlar {izerinde ek stres faktorii olusturdugu
bildirilmistir (7). Calismamizin bulgular1 da bu egilimi
desteklemektedir. Yaralanmalarm Onlenmesinde yalnizca
egitim programlarinin degil, aynt zamanda miihendislik

kontrolleri ve giivenlik tasarimlarinin da dnemi biiyiktiir.
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Giivenlik mekanizmali enjektorler, igne kapak sistemleri
ve kapali atik kutular1 gibi ‘safety devices’ kullanimi,
bircok iilkede yaralanma oranlarini belirgin sekilde
azaltmistir (10). Tiirkiye’de de benzer uygulamalarin
yayginlastirilmasi, hemsireler ve temizlik personeli gibi

risk gruplarin1 korumada etkili olacaktir.
SONUC

Calismamiz, kesici-delici alet yaralanmalarinin 6zellikle
tibbi islemler sirasinda ve el bolgesinde yogunlastigini;
klinikler ve acil servislerin yiiksek risk tasiyan birimler
oldugunu ve saglik calisanlarinin énemli bir bdliimiiniin
halen HBV bagisiklig1 agisindan risk altinda bulundugunu
gostermistir. Serolojik degerlendirmelerde saptanan HCV
ve HBV pozitiflikleri, yaralanmalarin ciddi enfeksiyon riski
tasimaya devam ettigini ortaya koymaktadir. Ayrica kayit
dis1 olgu olasilig1 ve bildirim siireglerindeki eksiklikler goz
Onitine alindiginda, ¢alisan giivenligini artirmaya yonelik
egitimlerin gliglendirilmesi ve yaralanmalarin dogru,
eksiksiz ve zamaninda raporlanmasini saglayacak etkili
bir izlem sisteminin olusturulmasi onem tasimaktadir.
Bulgularimiz, bu yaralanmalarin yalnizca bireysel dikkatle
kurumsal

azaltilamayacagini; giivenlik  kiiltiirtiniin

giiclendirilmesi ve bagisiklama izlemlerinin diizenli
yiiriitiilmesinin kritik oldugunu gostermekte olup, saglik
kurumlarinda standardize edilmis ve siirdiriilebilir
giivenlik politikalarinin gelistirilmesine ihtiyag oldugunu

vurgulamaktadir.
Calismanin Kisitliliklari

Bu aragtirma, 2019-2023 yillar1 arasinda gergeklesen ve
yalnizca kayit altina alian kesici-delici alet yaralanmalar1
ile smrhdir.  Bildirim  zorunluluguna ragmen bazi
vakalarin kayitlara yansimamig olabilecegi goz Oniinde
bulundurulmalidir. Ayrica, ¢alisma retrospektif tasarima
sahip oldugundan nedensel iliskiler kurulmasi miimkiin

degildir. Veriler yalnizca bir ilin kamu hastanelerine

ait oldugundan, sonuglarin tiim saghk kuruluslarina
genellenmesinde dikkatli olunmalidir. Bunun yani sira,
yaralanmalarin uzun doénemli klinik ve psikososyal

sonuglarina iliskin izlem verileri bulunmamaktadir.
Bildirimler
Cikar catismast

Yazarlar bu makale ile ilgili herhangi bir ¢ikar ¢catismasi

bildirmemislerdir.
Finansal destek

Yazarlar, bu ¢alisma icin herhangi bir finansal destek

almadiklarini bildirmislerdir.
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Retrospektif Degerlendirilmesi
Retrospective Evaluation of Sexual Assault Cases With Suspected Alcohol/Drug-Facilitation
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Amag: Bu galigma, alkol veya ilagla kolaylastirildig: siiphesi bulunan cinsel saldir1 olgularini degerlendirmek, bu olgularda izlenmesi gereken adli ve tibbi siireci
ortaya koymak amaciyla gergeklestirilmistir.

Yontem: 01 Haziran 2014 - 31 Aralik 2023 tarihleri arasinda Mugla Egitim Arastirma Hastanesi Adli Tip Poliklinigine cinsel saldir1 sikayetiyle basvuran
339 olgu retrospektif olarak incelenmis, bu olgularin 32’sinde alkol veya ilag kullanimiyla kolaylastirilmig cinsel saldir siiphesi belirlenmistir. Olgulara ait
demografik veriler, saldirgan-magdur iliskisi, olay yeri ve zamani gibi degiskenler analiz edilmistir. Veriler, frekans ve yiizde dagilimlartyla degerlendirilmistir.

Bulgular: Tiim olgular kadinlardan olusmaktadir. Yas araligi 1449 olup, %78.1’inde saldirganla magdur arasinda bir giiven iliskisi tespit edilmistir. Olaylarin
%59.4°1i ev ortaminda gergeklesmis, %65.6’sinda yalnizca alkol, %12.5’inde alkolle birlikte bagka maddelerin kullanildig: bildirilmistir. Magdurlarin %75’
olay anin1 kismen veya tamamen hatirlayamamis, %46.9u halsizlik, giigsiizliik gibi belirtiler yasamistir. Fiziksel travma bulgular1 genellikle erken basvurularda
saptanirken, ruhsal belirtiler daha ge¢ bagvurularda 6n plana ¢ikmistir.

Sonu¢: Bu calismada, cinsel suglarin degerlendirilmesinde magdurlarin ifadelerinin dikkatle alinmasinin ve olayin hemen ardindan biyolojik 6rneklerinin
toplanmasinin 6nemi vurgulanmstir. Basvuru siiresi geciktikge fiziksel delillerin toplanmasinin zorlastigi, ancak ruhsal etkilerin daha belirgin hale geldigi
gosterilmistir. Bu nedenle, tiim olgular biitiinciil bir sekilde degerlendirilerek, ge¢ bagvuru durumlarinda dahi 6rneklerin alinmasi ve magdurun ruhsal durumu
agisindan takip edilmesi gerektigi sonucuna varilmistir

Anahtar Kelimeler: Alkol/ilagla kolaylastirilmis cinsel sug, Giiven iliskisi, Ruhsal etkiler, Cinsel saldir1.

Objective: This study aimed to evaluate sexual assault cases with suspected alcohol or drug facilitation and to outline the forensic and medical procedures
required in such cases.

Methods: A retrospective analysis was conducted on 339 sexual assault cases reported at Mugla Training and Research Hospital’s Forensic Medicine Outpatient
Clinic between June 1, 2014, and December 31, 2023. Among these, 32 cases involved suspected alcohol or drug-facilitated sexual assault. Demographic
data, perpetrator-victim relationships, location/time of the incident, and other variables were analyzed. Data were assessed using frequency and percentage
distributions.

Results: All victims were female, aged 14-49 years. A trust-based relationship between the perpetrator and victim was identified in %78.1 of cases. Incidents
occurred in home environments in %59.4 of cases. Alcohol alone was involved in %65.6 of cases, while %12.5 involved alcohol combined with other substances.
%75 of victims reported partial or complete memory loss during the assault, and %46.9 experienced symptoms such as weakness or fatigue. Physical trauma
findings were more common in early presentations, whereas psychological symptoms predominated in delayed reports.

Conclusion: This study highlights the importance of meticulously documenting victim statements and collecting biological samples immediately after the
incident. As the delay in reporting increases, obtaining physical evidence becomes more challenging, but psychological impacts become more pronounced.
Therefore, a holistic approach is essential—even in delayed presentations, samples should be collected, and victims must receive psychological follow-up.

Keywords: Drug/alcohol-facilitated sexual assault, Trust relationship, Psychological effects, Delayed reporting
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GIRIS

Ilag ya da maddeyle kolaylastirilmis cinsel saldirilar
(Drug Facilitated Sexual Assault - DFSA), magdurun biling
kayb1 veya bulanikligi nedeniyle direng gdsterememesi
ve riza verememesi sonucu ger¢eklesen saldirilar olarak
tanimlanir. Bu tiir saldirilarda en sik kullanilan maddeler;
etanol, benzodiazepinler, ketamin ve gama-hidroksibiitirat
(GHB) yer alir. Bunlarin diginda gesitli sedatif, hipnotik ve
anestezik maddeler de kullanilabilmektedir. Bu maddeler,
uygulama kolaylig1 ve etkili sekilde biling kaybi ya da
anterograd amnezi (olay sonrasi hafiza kaybi) olusturmalari
nedeniyle tercih edilmektedir (1).

DFSA vakalar1 genellikle magdurun kendi istegiyle ya da
istem dis1 alkol, madde kullanimimin ardindan saldirtya ug-
radig1 durumlart kapsamaktadir. Bu baglamda, magdurun
bilingli rizasinin olmamasi ve direng gosterememesi, sal-
dirmin tanimini ve hukuki boyutunu karmasiklagtirir. Ni-
tekim, kisi kendi iradesiyle alkol almis olsa dahi, saldirtya
kars1 koyamiyorsa bu durum rizaya dayali bir iligki olarak
degerlendirilmemektedir (2). Alkol, ¢gogunlukla tek basina
ya da diger maddelerle birlikte cinsel saldiriy1 kolaylastiran
baslica maddedir. Magdurun savunma giiciinii azaltmasi-
nin yani sira, failin saldiriy1 rasyonellestirmesine de hizmet

edebilmektedir (3).

Erkeklerin alkol tiiketen kadinlarin daha fazla cinsel
iliski isteginde bulundugunu diisinmesi, riskli davranislara
yol agabilmektedir. (4). Ayrica alkol, magdurun tehlikeli
olabilecek kisilerle iligkilerindeki risk algisini bozmakta;
potansiyel saldirganlarin niyetlerini fark etme kapasitesini
disiirmekte ve savunmasiz davranislarda bulunmasina ne-
den olmaktadir. (5). Failin tanidik bir kisi olmasi, kurulan
giiven iliskisi nedeniyle, magdurun siiphe duymasini zor-
lastirmakta ve saldirinin gergeklesmesini kolaylastirmak-

tadir (6).

Cinsel saldirilarin geg bildirilmesi, alkol ve diger mad-

delerin viicutta saptanabilirligini azaltmaktadir. Kan 6rnegi
icin ilk 24 saat, idrar 6rnegi i¢in ise ilk 72 saatlik siire-
nin kritik oldugu belirtilmektedir. Bu siirelerin asilmasi
durumunda yanlis negatif sonuglar elde edilebilmektedir.
Ayrica, ilk bagvuru birimlerinde konuya dair bilgi ve far-
kindalik eksikligi, adli 6rneklerin zamaninda alinamama-
sina; dolayisiyla sugu kolaylagtiran maddelerin ve sugun
dinamiklerinin tespit edilememesine ve saldirganin cezasiz

kalmasina neden olmaktadir (7-9).

Bu ¢alismanin amaci, Mugla Egitim ve Arasgtirma Has-
tanesi Adli Tip Poliklinigine cinsel saldir1 dykiisiiyle basg-

vuran ve alkol ya da ilagla kolaylastirilmis cinsel saldirt
stiphesi bulunan olgularin degerlendirilmesi, olaylarin di-

namiklerinin ortaya konulmasi ve bu tiir olgularda izlene-

cek adli tibbi yaklagim konusunda 6nerilerin sunulmasidir.

GEREC VE YONTEM

Bu ¢aligma 01 Haziran 2014 ile 31 Aralik 2023 tarihleri
arasinda Mugla Egitim ve Arastirma Hastanesi Adli Tip
Poliklinigine cinsel saldirtya maruz kalma sikayetiyle
basvuran 339 olgu igerisinden, alkol veya ilag ile
kolaylagtirilmis cinsel saldirt siiphesi bulunan 32 olgunun
retrospektif olarak degerlendirilmesi ile gergeklestirilmistir.
Caligma i¢in etik kurul onayi, 21.02.2025 tarihinde, 240163
protokol numarast ile Mugla Sitki Kogman Universitesi

T1bbi Bilimler Etik Kurulu’ndan alinmistir.

Calismaya dahil edilen olgular, adli degerlendirme
stirecinde alkol ya da madde kullaniminmn saldiriy1
kolaylagtirildigina dair ifadeler, klinik bulgu veya bagvuru
kayitlarinda ilgili ibarelerin yer almasi esas aliarak
belirlenmistir. incelemeler hasta dosyalar1, adli goriisme
formlar1 ve hastane bilgi ydnetim sistemi iizerinden

yapilmustir.

Olgulara iligkin olarak yas ve cinsiyet gibi demografik
veriler, olayin gergeklestigi yer ve zaman; saldirgan-magdur

iliskisi; saldir1 zamam ile muayene zamani arasindaki

m
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stire, saldirgan sayisi, tespit edilen fiziksel, genital ve
ruhsal bulgular, alinan &rnek tiirli ve zamanlamasi (kan,
idrar, siiriintii); olay oncesi alkol veya madde alimi ile
alinan maddenin tiirii ve etkileri; biling kayb1 ya da direng
gosterememesi durumu ile faille magdur arasinda giiven
iliskisi olup olmadig1 gibi DFSA olgularina 6zgii bilgiler

de analiz edilmistir.

Saldirgan-magdur iliskisi {i¢ ana baslik altinda
siniflandirtlmistir: (1) tanidik kisiler (arkadas, eski partner,
sevgili), (2) yeni tanisilan ya da taninmayan kisiler ve (3)
magdur lizerinde otorite sahibi olabilecek bireyler (6rnegin,

amca, hoca, 6gretmen igveren).

Veriler, SPSS 25.0 programi kullanilarak analiz

edilmistir.  Istatistiksel ~ degerlendirmede  kategorik
degiskenler frekans ve ylizde ile tanimlanmis; gruplar arasi
karsilagtirmalarda Ki-kare testi uygulanmistir. Anlamlilik

diizeyi p < 0.05 olarak kabul edilmistir.

12 Eyliil 2022 tarihinde Mugla Egitim ve Arastirma
Hastanesi biinyesinde Cocuk Izlem Merkezi (CIM)
kurulmus olup, bu tarihten itibaren 18 yas alt1 olgular bu
merkezde degerlendirilmeye baslanmistir. Bu ¢alisma,

CIM’e yonelik olgular1 kapsamamaktadir.

BULGULAR

1 Haziran 2014 ile 31 Aralik 2023 tarihleri arasinda
Mugla Egitim Arastirma Hastanesi Adli Tip Polikliniginde
toplam 339 cinsel su¢ olgusuna adli rapor diizenlenmistir. Bu
olgularmn 32’sinde (%9,4), magdur ifadelerinde alkol veya
ila¢ kullanimina bagl biling degisikligi ile cinsel saldirtya

maruz kalindigina yonelik beyanlar kaydedilmistir.

Degerlendirmeye alinan tiim olgular kadin bireylerden

olugsmaktadir. Olgularm %59,4’0 (n=19) Mugla ili
merkez ilgesi olan Mentese’den, geri kalani (%40,6) ise
cevre ilgelerden ydnlendirilmistir. Olgularin 21’1 kolluk

kuvvetleri (17 polis, 4 jandarma), 9’u adli makamlar

tarafindan gonderilmis; bir olgu bireysel olarak bagvuruda
bulunmus, bir diger olgu ise hastanemiz acil servisinden

yonlendirilmistir.

Olgularin yas araligir 14 ile 49 arasinda degismekte
olup, yas ortalamast 24,8 + 8,7 olarak hesaplanmistir.
Olgularin %25’1 (n=8) 18 yas alt1, %75’1 (n=24) ise yetiskin

kadinlardan olugmaktadir.

Alkol ya da ilagla kolaylastirilmis cinsel saldirt
olgularinda, saldirinin gergeklesme bigimleri ve failin
eylem oriintiileri Tablo 1°de sunulan olgu oykiileri ile

Ozetlenmistir.

Saldirgan ve magdur arasindaki iliski incelendiginde;
16 olguda (%50,0) saldirganin arkadas, eski partner veya
tanidik; 12 olguda (%37,5) yabanci veya yeni tanisilan
biri oldugu saptanmistir. Dort olguda ise saldirganin
magdur {izerinde otorite konumunda (igveren, dgretmen
vb.) oldugu goriilmiistiir. Toplamda olgularin %78,1’inde
(n=25) saldirgan ile magdur arasinda bir giiven iliskisi

mevcuttur

Saldirgan ile magdur arasindaki yakinlik diizeyine gore

giiven iliskisi durumu Tablo 2’de sunulmustur.

Saldirgan-magdur yakinlik diizeyi ile giiven iliskisi
arasinda istatistiksel anlamlilik saptanmamustir. (Fisher’s

exact test; p>0.05)

Yeni tanisilmasina ragmen giiven iligkisi tariflenen
7 olguda; iliskinin “arkadas g¢evresi”, “kiz arkadaginin
tanidig1”, “ev arkadasinin akrabasi” veya “abi hitab1”
gibi sosyal referanslarla kuruldugu gériilmiistiir. Onceden
tanigikligin olmadigi 5 olguda ise; magdurlarin agir
alkol etkisi (3 ve 18 nolu olgu), dikkat eksikligi/sinirda
zeka (4 ve 21 nolu olgu) veya esinin cezaevinde olmasi,
kurum bakimimdan kagma gibi sosyal destek yoksunlugu
(7 ve 21 nolu olgu) durumlarmin bulundugu kayitlardan

anlagilmistir.
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Tablo 1. Olgulara ait kisa dykiiler

Mekan gezisi sonrasi arag i¢inde, alkol etkisiyle direng goste-

rememe ve cinsel saldir1.

Uyandiginda elleri bagli ve basina ¢uval gegirilmis halde,
2 asirt uyku hali nedeniyle amcasinin cinsel saldirisina engel

olamama.

3 Alkolliiyken yeni tanistig1 kisiyle bindigi aragta, 1ss1z arazide
alkol etkisiyle direngsizlik ve cinsel saldir1.

4 Sahilde tanimadig kisilerle kola i¢imi sonras1 amnezi ve

ormanlik alanda yalniz uyanma.

5 Tanidig1 kisiyle sarap i¢imi sonrasi fenalasma.

Kahve ikrami sonras1 amnezi, otogarda uyanma ve oncesinde

2 teknede cinsel saldirt hatirlama.

27 Antidepresan ve alkol etkilesimiyle bayilma 6ncesi hocasmnin
cinsel tacizi/saldiris1.

28 Alkol sonrasi hareket/kas kontrolii kaybi (biling agik), uyuya-
kalma ve tanimadig1 erkegin cinsel saldirist.

29 Alkol sonrasi gétiiriildiigii evde arkadasinin cinsel saldirt

girisimi ve direnme.

Masada yalniz birakilan igecek sonrasi halsizlik/denge kayb;
30  biling bulaniklig1 ve tepkisizlik halinde akrabasi tarafindan

tekrarlayan cinsel saldir1.

Tanidik kisi tarafindan icki bardaginin degistirilmesi sonrast

31 y Lo
6 Alkol alimi sonrasi direng diisiikliigii, kars1 koyamama ve olay olagandis: sarhosluk ve gligsiizlik.
anina dair amnezi.
. Alkol alim1 sonrasi tam amnezi ve sabah yaninda biriyle uyan-
ma. Tablo 2. Saldirgan ve magdur arasindaki gliven iliskisi
8 Sigara goriiniimlii madde kullanim1 sonrasi biling bulaniklig; Giiven iligkisi
uyanildiginda yar1 ¢iplak halde cinsel saldiri tespiti. Saldirgan mag-  Yok/bilin- Toplam P
9 Sahilde alkol alim1 sonrast failin evinde uyanma, parcali hafiza dur yakihg miyor Var
ve direnememe. n % n % n %
isiyle iliski irini Arkadas/sevgili/
10 Alkol sonrasi tanidik kisiyle iliski, sabahinda farkli birinin s/sevg 5 125 14 875 16 100.0
yaninda uyanma. tanidik
T Otelde sigara benzeri madde kullanimi sonrasi amnezi ve Uzerinde otorite
¢iplak uyanma. sahibi olabilecek 0 0 4 100 4 100.0
1 Alkol sonras1 amnezi, ¢iplak uyanma ve sonrasinda tehditle kisi
fuhsa zorlanma.
— - - Toplam tanidik 2 100 18 90.0 20 100.0
Tanimadig1 kisinin evinde alkol sonrasi uyuyakalma ve cinsel p>0.05
13 Tanimadik/yeni A
saldirt. 5 417 7 583 12 100.0  (Fisher's)
4 Teknede alkol alim1 sonrasi kaptanin odasinda yar1 ¢iplak tanigilan
uyanma. Toplam 7 219 25 781 32 100.0
15 Alkol sonrasi aragta uyuyakalma/amnezi, uyandiginda arag
sahibinin cinsel saldiris.
¢ Tamdik evinde bali kullanimi sonrast amnezi ve parkta uyan- Saldirganin birden fazla oldugu 4 olgunun 3’iinde,
o — faillerden en az biriyle magdur arasinda dnceden giliven
17 Amcasinin igirdigi sarap sonrast uyuyakalma ve yaninda
amcastyla uyanma. iliskisi oldugu belirlenmistir. Ayrica 4 ve 5 numarali
Otel odasinda alkollii uyuyakalma ve otel gorevlisinin odada - .
18 olgularda mental saglik sorunlar1 bulundugu; 32 numarali
yakalanmasi.
19 Nescafe sonrast biling agikken bulanik gdrme, halsizlik, kont- olgunun olay 6ncesinde, 2, 19 ve 28 numarali olgularin ise
| kayb iz glilme. .. e -
rol kaybi ve yersiz giilme olay sonrasinda intihar girisiminde bulundugu saptanmstir.
2 Zorla madde/alkol verilmesi, parcali hafiza ve fiziksel direnci-

ni yitirerek cinsel saldiri.

21 ikram edilen igecek sonrast kismi amnezi ve cinsel saldiri.

Hap igirilmesi sonrasi kas giicii kaybi (“yapma” diyebilme

2 ancak hareket edememe) ve cinsel saldiri.

2 Masada yalniz birakilan igecek sonrasi biling bulanikligi,
pargali hafiza ve cinsel saldir1 sliphesiyle uyanma.

24 Alkol sonras1 uyuyakalma, kasik agrisi/akinti ile uyanma;

failin cinsel ilikiyi itiraf etmesi.

Az miktar alkol sonrasi asir1 halsizlik/hareket kaybi; bilinci
25 agikken engel olamama ve birden fazla kisi tarafindan nitelikli
cinsel saldir1.

Olay mekanlart agisindan; %59,4 (n=19) ev ortamu,
%21,9 (n=7) gegici konaklama alanlar1 (apart, otel, tekne
vb.) ve %18,7 (n=6) ara¢ i¢i veya acik alanlar tespit
edilmistir. Mekan ile saldirgan-magdur yakimnlig1 arasinda

istatistiksel iliski bulunmamuistir (p>0.05).

Olgularin 6ykiilerinde kullanmis olduklari icecek ve

maddelerin dagilimi Tablo 3’te gosterilmistir.
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Tablo 3. Olgularin 6ykiilerinde igtiklerini ifade ettikleri
maddeler

icilen madde n %
Sadece alkol 21 65,6
Alkol + baska madde (Bali 1, benzodiazepin 1, 4 125
sigara 2) ’
Alkol digt madde

(Kola 1, kahve ve baska bir seyler 1*, hap 1, nescafe 5 15,6
1, sigara 1)

Bilinmiyor 2 6,3
Toplam 32 100.0

Olgularin %65,6’s1 (n=21) sadece alkol, %12,5’i (n=4)
alkol ile baska madde, %15,6’s1 (n=5) ise sadece alkol dis1

madde (kahve, hap, sigara vb.) kullandigini ifade etmistir.

Alkol dist madde kullanan ancak igerigini bilmeyen
7 olgudan 2’sine toksikolojik analiz yapilabilmistir. Bir
olguda yiiksek doz amfetamin saptanirken, digerinde
taranan maddeler negatif bulunmus ancak “caligilanlar
disindaki  maddelerin  dislanamadigr’”  belirtilmistir.
Uc olguda ge¢ basvuru (>10 giin) nedeniyle analiz
yapilamamistir. ki olgudan ise “magdurun direncini
ortadan kaldirmaya yonelik cinsel saldiriy1 kolaylastirict
ilag verilip verilmediginin” saptanmasi amaciyla usuliine
uygun olarak idrar 6rnegi alinip kolluk kuvvetlerine teslim

edilmistir.

Magdurlarin 25’1 olay oncesi alkol kullandigini
belirtmis, bunlardan sadece 6’sina olay sonrasi alkol testi
yapilabilmistir. Olgiim yapilanlarda kan alkol diizeyi 114

mg/dL ile 340 mg/dL arasinda degismistir.

Alkol veya madde kullanimiyla kolaylastirilmis cinsel
su¢ Oykiisii igeren olgularin, olaydan sonra adli muayeneye

basvuru siirelerine gore dagilimi Tablo 4’te sunulmustur.

Bagvuru siireleri incelendiginde (Tablo 4); ilk 3
giin icinde bagvuran 16 olgudan 11’inin ilk 24 saatte
basvurdugu, buna kargin bir olgunun olaydan 990 giin
sonra yonlendirildigi goriilmistiir. Raporlarin 12’sinde
kolaylastirict madde siiphesine yer verilmis, 7 olgudan
toksikolojik analiz i¢in 6rnek alinmistir. Konuya deginmek
ile 3 olgudan 6rnek alinmadigi; bu olgulardan birinin geg
(4. glin sonrasi), ikisinin ise erken (1-3. giin iginde) bagvuru

yaptig1 anlagilmistir.

Olgularin anlatimlarina gore ictikleri maddeye bagh
olarak viicutlarinda meydana gelen etkilerin dagilimi Tablo

5’te sunulmustur.

Olgularin  %75’inde olay anmn1 tamamen veya

kismen hatirlayamama, %46,9’unda fiziksel giigsiizliik/

hareket kisitliligi, %28,1’inde uyku hali ve %21,9’unda

Tablo 4. Alkol/madde kolaylastirma oykiilii cinsel sug olgularinin olaydan sonraki muayene siirelerine gore dagilimi

Olaydan sonraki bagvuru % Alkol aldigi-  Alkol tetkiki  Raporda kolaylastirict  Kolaylastiricl icin 6rnek
icin gecen siire n1 ifade eden yapilan etkisinden bahsedilen alinip inceleme istenen
1-3 giin 16 50,0 13 3 9 7

4-7 giin 5 15,6 5 2 2 0

8-30 giin 4 12,5 2 0 1 0

31-90 giin 2 6,3 1 0 0 0

91 giin ve tizeri 5 15,6 4 1 0 0

Toplam 32 100,0 25 6 12 7
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Tablo 5. Igilen maddenin viicutta yaptig1 etkilerin dagilimi

ifade edilen etki n %*

Olay anini ya da olay sonrast donemi

tam hatirlayamama/yarim yamalak-boliik 24 75,0
porgiik-kismen hatirlama

Halsizlik, giigsiizliik, hareket edememe,

kas kontrolii kaybi, direng diisiikliigii 15 46,9
fiziksel olarak kars1 koyamama

Uykuya egilim, uyuklama, uyuyakalma 9 28,1
Biling kaybi/biling bulaniklig 7 21,9
Asir sarhosluk hali, bag donmesi 5 15,6

biling bulaniklig: tarif edilmistir. Ozellikle 1 ve 3 nolu
olgular bilinci agik olmasma ragmen fiziksel direng

gosteremedigini; 19 nolu olgu ise ikram edilen kahve

sonrast bulanik gérme, konusma bozuklugu ve yersiz

giilmeler yasadigini ifade etmistir.

Muayene zamanina gore saptanan adli ve klinik
bulgularin dagilimi Tablo 6’da sunulmustur. Bulgular;
fiziksel travma, genital travma (yeni bulgu veya eski/
esnek hymen yapisi), ruhsal belirtiler ve tanilar agisindan

gruplandirilmistir.

Yedi giin ve daha ge¢ basvuran, fiziksel travma
bulgusu olan 4 olguda; bu bulgularin olay giinii yapilan

ilk muayene kayitlarindan elde edildigi belirlenmistir.

Genital muayene bulgulart  kapsaminda  tiim

olgularda vajinal, himenal ve anal bolgeler detayl olarak

Tablo 6. Muayene zamanina gore tespit edilen muayene bulgularinin dagilimi

Basvuru siiresi n  Fiziksel travma Genital travma Ruhsal bulgu Ruhsal tam
Yeni bulgu  Eski/esnek hymen Yok

1-3 giin 16 8 5 8 3 6 ASB
4-7 giin 5 3 1 4 0 2 1 ASB, 1 TSSB
8-30 giin 4 3 1 2 1 0 -
31-90 giin 2 0 0 1 1 2 1 TSSB, 1 Dep.

2 TSSB, 2 Dep.,
>90 giin 5 1 0 3 2 5

1 TSSB+ Dep.

Toplam 32 15 7 18 7 14

incelenmistir. Olgularin anamnezlerinde vajinal ve anal
penetrasyon yoluyla cinsel siddete maruz kaldiklarina dair
ifadeler bulunmasina ragmen, yapilan fizik muayenelerde
yalnizca vajinal (vajinal duvar, himenal yirtik, ekimoz,
laserasyon vb.) travmatik bulgular saptanmistir. Buna
karsilik, anal muayenede (perianal bolge, anal sfinkter
biitiinliigli, mukozal hasar vb.) herhangi bir travmatik

bulguya rastlanmamustir.

Olay oncesi 6 olguda psikiyatrik tan1 Oykisi
mevcutken, olay sonrast 15 olguda yeni psikiyatrik tanilar

(en stk Akut Stres Bozuklugu ve TSSB) konulmustur.

Ruhsal tanilar, DSM-5 kriterlerine uygun olarak belirlenmii

olup, magdurlarin ilk ruhsal degerlendirmeleri ilk bagvuru
esnasinda genital muayene sonrasinda Adli Tip uzmanlari
tarafindan yapilmustir. ilk 30 giin igerisinde TSSB tanist
konulan bir olgunun ilk psikiyatrik degerlendirilmesinde
akut stres bozuklugu tanist konmus ve ileri bir tarihte tekrar
degerlendirilmesi Onerilmis ve olaydan yaklasik 45 giin

sonra TSSB tanis1 konmustur.

Olgularin adli bagvuru siiresi ile alinan 6rnek tiirleri

arasindaki iliski Tablo 7’de sunulmustur. Olgularin

basvuru siiresine gore alinan oOrneklerin dagilimi Tablo

7’de gosterilmistir
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Tablo 7. Olgularin basvuru siiresine gore alinan 6rneklerin
dagilimi

Tablo 8. Olgularin basvuru siirelerine gore rapor sonuglarimin
dagilimi

Basvuru Toplam  Fiziksel ve/veya ruhsal bulgular, vaginal
Bagvuru siiresi Toplam olgu Alinan rnekler siiresi olgu yoldan penetrasyonu destekler nitelikte
Kan Genital siiriinti 1-3 giin 16 1
1-3 giin 16 13 13 4-7 giin 5 4
4-7 glin 5 2 3
8-30 giin 4 3
8-30 giin 4 2 2
31-90 giin 2 - - 31-90 giin 2 2
>90 giin 5 - - -
>90 giin 5 2
Toplam 32 17 18
Toplam 32 22

ik 72 saatte bagvuran olgularin %81,3’iinden kan ve
genital siiriintli 6rnegi alinirken, ge¢ bagvurularda bu oran
diismiistiir. 8-30 gilin arasi basvuran 4 olgunun 2’sinden

stirtintii alinabilmistir.

Olgularin bagvuru siirelerine gore diizenlenen adli
raporlarda yer verilen sonuglarim dagilimi Tablo 8’de
gosterilmistir. Raporlarda, fiziksel ve/veya ruhsal bulgularin
cinsel saldiryr destekleyecek nitelikte olup olmadig:

degerlendirilmistir.

flk 3 giin i¢inde bagvuran olgularin %68,8’inde (n=11),
4-7 giin aras1 bagvuranlarin %80’inde (n=4) cinsel saldiriy1
destekler nitelikte fiziksel/ruhsal bulgular saptanmis, geg

basvurularda bu tespit orani azalmistir.

Ek olarak; 3 olguda magdur ifadesinin giivenilir
bulundugu, 3 olguda ruh saghgmin bozuldugu, 3 olguda
ise davraniglarmi yonlendirme yeteneginin gelismedigi
raporlanmistir. Olaydan yaklasik 2 ay sonra gebelik
stiphesiyle bagvuran 14 haftalik gebe bir olgu (4 nolu olgu)
icin, Adli T1ip ve Cocuk Ergen Ruh Saglig: tarafindan

Kiigiigiin dogacak ¢ocuk i¢in annelik islevlerini yerine

getiremeyecegi, anne-bebek iligkisini  siirdiirebilecek
ruhsal olgunluga heniiz ulagmadigi, bu nedenle giivenli
baglanmanin saglanamayacagi; gebeliginin devaminin ve
dogumun hem kendisi hem de dogacak ¢ocuk ile gelecek

nesiller agisindan magduriyete yol agacag1” gerekcesiyle

gebeligin sonlandirilmasinin uygun oldugu yoéniinde rapor

diizenlenmistir.

TARTISMA VE SONUC

Alkol veya ilagla kolaylastirilmis cinsel saldirilar
(DFSA), sadece magdurunirade ve direng mekanizmalarinin
degil, ayn1 zamanda olaya iliskin biligsel ve duygusal
stireclerinin de hedef alindigi, adli ve tibbi agidan
karmasik suglardir. Bu ¢caligmada elde edilen veriler, DFSA
olaylarinin ciddi bir halk sagligi ve adli sorun oldugunu
ortaya koymaktadir. Poliklinigimizde degerlendirilen cinsel
su¢ olgularinin yaklasik %10’unda (n:32), Oykiilerinde
alkol veya ila¢ kullanimiyla kolaylastirilmis cinsel saldiri
bulgularini tasidig1 saptanmistir. Bu oran, uluslararasi
literatiirde bildirilen bazi oranlardan diisiiktiir. Ornegin Du
Mont ve arkadaslarinin 882 olguluk prospektif ¢alismasinda
%20,9 oraninda DFSA 6zellikleri tespitedilmis, Simonaggio

ve arkadaglarimin kesitsel ¢alismasinda ise bu oran %23,4

olarak bildirilmistir (10-11).

Literatiirde DFSA olgularina iliskin bildirimlerin son
yillarda artig gosterdigi ifade edilmektedir (12). Ancak
Tiirkiye’de bu konuda smirli sayida alan arastirmasi
bulunmakta; ¢aligmalar ¢ogunlukla vaka sunumlar1 veya
derlemelerle siirli kalmaktadir. Bu durum, iilkemizde bu

tiir olgularin yayginligi hakkinda saglikli bir degerlendirme
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yapilmasint giiclestirmektedir. Bulgularimizin uluslararast
verilerden daha diisik olmasinin nedenlerinden biri,
Tiirkiye’de cinsel su¢ bildirimlerinin gorece daha az
yapilmasi olabilir. Bu durumun altinda yatan faktorler
arasinda sosyokiiltiirel yap1, magdurlarin damgalanma ve
diglanma korkusu, aile veya gevre baskisi gibi etkenler yer
almaktadir. Ayrica, saglik hizmeti sunumunda adli bildirim
O6nemi bliyliktiir; saglik ¢alisanlariin adli siireglere iligkin
farkindaliklariin ve bildirim konusundaki duyarliliklarinin
arttirilmasi, bu tir olgularin gorliniir kilinmasma katki

saglayacaktir.

Calismada yer alan olgularin biiyiik ¢cogunlugunun adli
birimler araciligiyla yonlendirilmis olmasi, cinsel saldirt
olaylarinin yalnizca adli sistemle simirlt bir perspektifie
degerlendirildigini  gostermektedir. Bununla  birlikte
bir olgunun kendisine uyutucu bir madde verilerek
cinsel saldirida bulunuldugu siiphesiyle bireysel olarak
poliklinigimize bagvurmasi, bir olgunun da siiphe iizerine
hastanemiz acil servisinden yonlendirilmis olmasi konu
ile ilgili farkindalik egitimlerinin hedef kitle yani sira
adli tip alaninda galisanlar ve acil servis ¢alisanlarina da

yapilmasinin gerekli oldugunu gosteren 6rneklerdir.

Magdurlarin ~ tamaminin = kadin  olmasi, DFSA
vakalarinda cinsiyet temelli kirilganhigim belirginligini
ortaya koymaktadir. Uluslararasi ¢aligmalarda, magdurlarin
%95’ten fazlasinin kadm oldugunu gostermekte ve
bu bulgu c¢alismamizla tutarlidir (10, 12). Bu durum,
cinsel saldirinin toplumsal cinsiyet esitsizligi zemininde
sekillendigini ve kadinlarin 6zel olarak hedef alindigim
gostermektedir. Olgularin %75’inin yetiskin kadin olgular
oldugu saptanmugtir. 15.09.2022 tarihinden itibaren 18
yas altindaki ¢ocuk olgularin CiM’de degerlendirildigi
ve calisgma kapsaminda olmadigi dikkate alinmalidir.
Yine de elimizdeki wveriler, alkol/ilagla cinsel sugun
kolaylagtirildigr olgularin ergen ve yetiskin kadimnlar
oldugunu gostermektedir. Cocuklar igin biling kaybi/

bulaniklig1 ya da direng kirici bir eyleme gerek duyulmayip

ergen ve yetiskin kadinlarda gerek duyulmasi, beklenir bir
durum olarak degerlendirilmistir. Simonaggio ve ark.’nin
13-24 yas araliginda yaptig1 analizde, 20—-24 yas grubunun
en yliksek riske sahip oldugu bildirilmistir (11).

Faillerle magdur arasindaki iligki, DFSA’nin

karakteristik 6zelliklerinden birisidir. Caligmamizdaki
olgularm %50’sinde (n=16) saldirgan magdurun arkadast,
eski arkadast, sevgilisi veya tanidigi biri iken; %37,5’inde
(n=12) saldirganin magdura yabanci veya yeni tanistigi
biri oldugu; dort olguda ise magdur iizerinde otorite
kurabilecek konumdaki kisiler (amca, hoca, isveren)
oldugu saptanmistir. Benzer bi¢imde, Simonaggio ve

arkadaglarmin ¢aligmasinda da magdurlarin %60’ min

saldirgani tanidig1 belirtilmistir (11).

“Giiven iligkisi”, DFSA olgularinda 6nemli bir sug
kolaylastirict unsur olarak dne ¢ikmaktadir. Calismamizda,
faillerin magdurlar ile dogrudan ya da dolayli bir giiven
iliskisi kurdugu olgularin orani1 %78,1’dir. Bazi magdurlarin
failleri dogrudan tanimamakla birlikte, sosyal g¢evreleri
araciligiyla dolayli olarak giliven gelistirmis olmalari
dikkat ¢ekicidir. Ozellikle yeni tanmisilan ancak magdurun
arkadas ¢evresiyle baglantili olan saldirganlarin bulundugu
yedi olguda bu tiir dolayli giiven iliskileri tespit edilmistir.
Bu durum, magdurun siiphe gelistirmesini zorlagtirarak
saldirmin gergeklestirilmesini  kolaylastirmaktadir (13-
14). Birden fazla saldirganin yer aldigi dort olgudan
ticlinde de saldirganlardan en az biriyle dnceden giiven
iligkisi kuruldugu saptanmistir. Yakin iligkilerin, magdurlar
tizerinde olusturdugu psikolojik baski, giiven iliskisi
ve sosyal etki, saldirganlarin bu durumu istismar etme
artirmakta;

olasiligini magdurlarin  direng  gdsterme

stireclerini zorlastirabilmektedir.

DFSA faillerinin ozellikleri, klasik cinsel saldiri
faillerinden farklilik gosterebilmektedir. Literatiirde bu tiir
faillerin, genellikle daha gelismis sosyal becerilere sahip

olduklari, magdurlarla iletisim kurma ve giiven tesis etme
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konusunda daha bagarili olduklar1 ve sosyal manipiilasyon
stratejilerini daha etkin kullanarak magdurlarin savunma

mekanizmalarini zayiflattiklart vurgulanmaktadir (15).

Buna karsin, saldirganlarii tanimayan veya yeni
tanigan bes magdura ait vakalarda, magdurlarda ciddi
bireysel kirilganliklar tespit edilmistir. Bu kirilganliklar
arasinda alkol bagimlilig, agir alkol etkisinde olma, dikkat
daginikligi, sinirda ya da donuk zeka, kisilik bozukluklari
gibi noropsikiyatrik durumlar yer almaktadir. Faillerin
bu kirillganliklar1 bilingli bir gekilde suistimal ettikleri
diistiniilmektedir. Buna ek olarak, yedi olguda par¢alanmis
aile yapisi, ebeveynlerden birinin cezaevinde bulunmas,
es kaybu, sosyal destek eksikligi gibi psikososyal zorluklar
tespit edilmistir. Bu durumlar, magdurlarin riskli ortamlara
karst daha savunmasiz hale gelmesine, saldirganlarin
manipiilatif yaklasimlarina kars1 direng gdsterememelerine
ve alkol/madde kullanimina egilim gdstermelerine neden
olmaktadir. Ayrica, caligmamizda ii¢ magdurun olay
sonrasinda intihar girisiminde bulundugu belirlenmistir. Bu
bulgular, DFSA’nin yalnizca fiziksel degil ayn1 zamanda

derin ve kalic1 psikolojik etkiler yarattigini gostermektedir.

Caligsma kapsaminda elde edilen bir diger dikkat ¢ekici
bulgu, olgularin %59,4’linlin merkez ilgeden poliklinige
yonlendirilmis olmasiydi. Genellikle bu tiir saldirilarin
daha cok turistik bolgelerde veya yiiksek riskli sosyal
cevrelerde gergeklestigi yoniindeki yaygin kanaatin aksine,
bu dagilim cinsel saldirilarin yayginligimin tiim toplumsal
alanlara yayildigini ve mekansal olarak kisitlanmadigi
ortaya koymaktadir. Olay yerleri agisindan ev ortami
(%59,4) basi cekerken, gecici konaklama yerleri (otel, apart,
tekne), arag i¢i ve a¢ik alanlar da dikkat ¢ekmektedir. Bu
veriler, DFSA olaylarinin “giivenli” sayilan 6zel alanlarda
daha sik gergeklestigini ve magdurun savunmasizliginin bu
alanlarda daha belirginlestigini gostermektedir. Tiemensma
ve Davies’in ¢alismasi da benzer sekilde ev ortaminin en

sik karsilasilan olay yeri oldugunu gostermektedir (12).

Alkoliin DFSA olgularinda en sik rastlanan madde
oldugu literatiirde pek ¢ok ¢alismayla ortaya konmustur.
Ornegin, Kanada’da gergeklestirilen bir inceleme, alkoliin
DFSA vakalarinda baskin unsur oldugunu vurgularken (3),
Birlesik Krallik’ta yapilan arastirmada vakalarin %81’inde
alkol tespit edilmistir (26). Ayrica DFSA magdurlarinin
biiyiikk  ¢ogunlugunda temasin sosyal ortamlarda
gerceklestigi; dolayisiyla alkol tiiketiminin yaygin oldugu

ifade edilmektedir (27).

Calismamizda kullanilanmaddeler degerlendirildiginde,
olgularmm 9%65,6’sinda (n=21) sadece alkol, %12,5’inde
alkol ile birlikte bagka maddeler (bali, benzodiazepin,
sigara) kullanildigi, %15,6’sinda ise alkol dist maddelere
(6rnegin kola, kahve, hap, nescafe, sigara) maruziyet oldugu
bildirilmistir. Ozellikle bir olgunun idrar analizinde yiiksek
dozda amfetamin tespit edilmesi, magdurlarin ifadesinde
yer alan bazi igeceklerin bilingli olarak psikoaktif madde

ile karistirilmis olabilecegini diisiindiirmektedir.

Olgulardan alinan 6ykiilerde, i¢ilen maddelerin viicutta
yaptig1 etkiler detaylandirilmistir. Olgularin %75’inde
olay anmn1 tam hatirlayamama veya pargali hatirlama
saptanmigtir. Bu oran, Smith ve ark. (2018) tarafindan
bildirilen %68’lik bellek bozuklugu sikliginin biraz
iizerinde olmakla birlikte, her iki ¢alismada da fasilitator
maddelerin 6zellikle epizodik bellegi baskiladigi ortak
noktada bulugmaktadir. Yalnizca alkol kullandigini ifade
eden 21 olguda da magdurlarin ¢ogu, olay anini ya hig
hatirlayamadiklarin1 ya da boliik porgiik hatirladiklarini
belirtmistir. Bu bulgu, alkoliin tek basina dahi algilama,
yargilama ve hareket kontrolii tizerinde ciddi etki yarattigini
ortaya koymaktadir. Diger yandan olgularin %46,9’unda
halsizlik, giigsiizliik, hareket edememe ve kas kontroli
kaybr gibi belirtiler bu maddelerin fiziksel performansi ne
denli olumsuz etkiledigini ortaya koymaktadir. Bununla
birlikte, bizim verilerimizde uyuklama ve ani biling kayb1

semptomlarinin Smith ve ark. tarafindan rapor edilenden
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(%30) belirgin bi¢cimde yiiksek ¢ikmasi, kullanilan madde
profillerindeki ¢esitliligin (alkol disinda benzodiazepin,
GHB benzeri ajanlar) etkili olabilecegini diisiindiirmektedir

(32).

Alkol ve maddelerin tespiti konusunda en kritik
faktor “zaman”dir. Magdurlarin 6nemli bir kismi, saldiri
oncesinde saldirganla birlikte alkol aldiklarin1 veya
kendilerine bir igecek ikram edildigini belirtmistir. Ancak
yalnizca alt1 olguda olay sonrasi alkol testi yapilabilmis; bu
testlerde saptanan en yiiksek alkol diizeyi 340 mg/dL, en
diisiik ise 114 mg/dL’dir. Poliklinik raporlarinda 12 olguda
cinsel saldirt esnasinda kolaylastirict madde kullanimina
dikkat ¢ekilmis; yedisi i¢in alinan 6rnekler rapora eklenmis

ve tetkik yapilmasi dnerilmistir.

Mevcut uygulamadaki eksiklikler ve ge¢ basvurular,
numune alimmi kisitlamaktadir. Olgularin 16’s1 olaydan
sonraki ilk li¢ giin icerisinde bagvururken; 5 vaka 4-7
giin iginde, geri kalanlarin ise tetkiklerden sonug¢ almanin
miimkiin olmayacagr 8 giin ve sonrasinda basvurdugu
saptanmustir. Olaydan sonraki 1-3 giin icinde bagvuran
16 vakadan 13’tnde (%81,3) kan ve genital siirlintii
ornegi alinmasi, erken basvurularin daha kapsaml
degerlendirildigini gostermektedir. Buna karsin 4-7 giin
araligindaki 5 vakadan yalmizca 2’sinden (%40) kan,
3’iinden (%60) siiriintii drnegi temin edilmistir. Ornek
alinmayan olgular arasinda, iicli olaydan 4 giin veya
daha uzun bir siire sonra bagvuranlardan, 2’si ise 1 ila 3
giin i¢cinde basvuranlardan olusmaktadir. 31 giinden uzun
gecikmeli toplam 7 vakada higbir 6rnek alinamamast ise,

hem biyolojik izlerin hizli kaybolmasi hem de mevcut

protokollerin geg basvurulari kapsamamasiyla agiklanabilir.

Magdurun yasamis oldugu durumu ge¢ bildirmesi
alkoliin veyakullanilan maddenin tespitini zorlastirabilecegi
gibi imkansiz hale getirebilmektedir (17). Zira bu maddeler
hizla metabolize olabildikleri i¢in geg bildirim durumunda

tarama testlerinde tespit edilebilmeleri oldukga zordur (28).

Bu diisiis, Kelly ve arkadaslarinin “72 saatten sonra delil
toplama veriminin %85’ten %50’ye geriledigini” rapor
etmesiyle uyumludur (36). Temel biyolojik 6rnekler kan
ve idrar olmakla birlikte, maddelerin alimindan sonraki
gegen 24 saatte kanda; 72 saate kadar da idrarda tespit
edilebilmeleri miimkiindiir. Ancak uzun siireli inceleme
gereken durumlarda (4 hafta ve tizeri) “kil ornekleri”
alternatif 6rnekleme yontemi olarak kullanilmaktadir (16,

29, 30, 31).

Ayrica, erken donemde alman kan Orneklerinden

gerceklestirilen  gebelik  ve Cinsel Yolla

Hastalik (CYBH) taramalari

Bulasan
negatif sonu¢ vermis;
genital siiriintiiler ise adli raporlamaya eklenmek {izere
yargl mercilerine iletilmistir. Literatiirde; Diinya Saghk
Orgiitii’niin (2003) “ilk 7 giin iginde yapilacak kapsamli
incelemenin adli degerlendirme kalitesini 6nemli 6lgiide
artirdig1” yoniindeki onerisi, caligmamizdaki yiiksek erken
ornek alma oranlarimizi mesrulastirmaktadir (37). Buna
karsin bazi arastirmalar, ge¢ bagvurularda dahi Y-STR
teknolojisi sayesinde DNA tespitinin miimkiin oldugunu
vurgulamakta ve drnek alimini 10 giine kadar 6nermektedir.
Bu baglamda, ¢alismamizda 8—11 giin sonra 6rnek alinan
iki olgu, “gecikmeli ancak basarili 6rnekleme” agisindan

literatiirdeki istisnai kilavuzlarla ortiigmektedir (38).

Tim bu nedenlerle, yalnizca hastanelerde degil, adli
tip birimlerinde de cinsel saldir1 siiphesi bulunan tiim
olgularda -siireye bakilmaksizin uygun materyal ile- alkol
ve miimkiinse metabolitlerinin rutin olarak tetkik edilmesi

bir gerekliliktir.

Bagvuru siiresine gore muayene bulgularinin dagilimi
incelendiginde, erken dénemde fiziksel travma bulgularimin
sikliginin ytiksek, ancak zamanla azaldigi; buna karsin
ruhsal bulgularin ge¢ déonemde daha belirgin hale geldigi

goriilmektedir.

1-3 Giin: 16 olgunun yarisinda fiziksel travma bulgusu

tespit edilirken, yeni genital travma bulgusu %31 oraninda
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saptanmistir. Ayn1 donemde magdurlarin %38’inde Akut

Stres Bozuklugu (ASB) bulgular1 gozlenmistir.

4-7 Giin: Fiziksel bulgular %60 oraninda kalirken, yeni
genital yaralanma %20; ASB %20, Travma Sonras1 Stres

Bozuklugu (TSSB) ise %20 oraninda goriilmiistiir.

8-30 Giin: Fiziksel bulgular %75’lik oranda korunmus,
genital bulgular diislis sergilemistir. 31-90 Giin: Fiziksel
travma bulgusu tamamen ortadan kalkarken, ruhsal bulgu
siklig1 ise %100 olup; bu dénemde bir vakada TSSB, diger

vakada depresyon tanis1 konmustur.

90 Giin Uzeri: Fiziksel bulgular %20’ye inerken, hymen
bulgusu %60 ve ruhsal bulgu %100 oraninda bulunmus;
ruhsal tanilar arasinda TSSB, depresyon ve her iki taninin

birlikte gortildiigii vakalar yer almistir.

Bu bulgular, fiziksel yaralanma izlerinin hizla
azaldigini, ancak ruhsal reaksiyonlarin—ozellikle TSSB
ve depresyonun—ge¢ donemde ortaya ¢ikip uzun siire
devam edebildigini gostermektedir. Erken donemdeki
fiziksel bulgularin adli raporlarda yer almasi, olay
sonrast ilk muayenenin adli tip ¢aligmalarindaki kritik
roliinii vurgulamaktadir (33). Ayn1 zamanda, ASB’nin
TSSB’ye doniigme riskini belirlemede dnemli bir gosterge
oldugu ve ge¢ donemde artan ruhsal bozukluk sikliginin,
magdurun basvuru siiresinin uzamasina bagli olarak izlem
ve miidahale gereksinimini artirdigi literatirde kabul

gormektedir (34, 35).

Olgularin bagvuru siirelerine gore rapor sonuglari
incelendiginde, 32 olgunun 22°sinde fiziksel ve/veya ruhsal
bulgular cinsel saldiriy1 destekler nitelikte bulunmustur.
1-3 giin icinde bagvuran olgularin %068,8’inde, 4-7
gin araliginda ise %80,0’inde destekleyici rapor
diizenlenmistir. Literatiirde, biyolojik ve DNA delillerinin
toplanma olasiliginin; saldir1 sonrasi 0-6 saatte %88, 49-
72 saatte %80 ve 73-263 saatte %69 oranlarinda siirdiigii

gosterilmistir. Bu veriler “ilk 72 saat” i¢inde muayenenin

yiiksek bulgu getirisi sagladigini agik¢a ortaya koymaktadir
(39). Ancak 8-30 giin ve sonrasindaki basvurularda,
fiziksel bulgularin kaybolmasiyla birlikte, cinsel saldiriy1
destekleyici adli bulgular agisindan ruhsal gostergeler ve
tanilarin 6n plana ¢iktig1 gézlenmistir. Brewin, Andrews ve
Valentine’in meta-analizi ile Bryant’in ¢alismalari, TSSB
gibi ruhsal durumlarin 30 giin ve sonrasinda dahi belirgin
sekilde saptanabildigini ve adli tibbi raporlamada kritik

kanit niteligi tastyabilecegini gostermektedir.

Cinsel 6zgiirliige kars1 islenen suglarda genellikle tanik
bulunmadigindan, ispat siirecinde giigliikler yasanmaktadir.
Faillerin siklikla ileri siirdiikleri savunma, magdurun fiile
riza gosterdigi yoniindedir. Ote yandan, alkol magdura
zorla verilmesi gerekmeyen bir madde olup, kisi bunu kendi
iradesiyle de almis olabilir (14, 18). Magduru taniyan ve
aralarinda giiven iliskisi bulunan failler, magdurun yiiksek
miktarda alkol almasmin iradesini kaybetmesine yol
acabilecegini bilmekte ve bu zayifligindan faydalanarak
eylemlerini kolaylikla gergeklestirebilmektedirler (19).
Ancak bu durum, saldirt sirasinda magdurun direng
gosteremeyecek durumda olmasi halinde niza varligi

anlamina gelmemektedir.

Tiirkk Ceza Kanunu’nun 34/1. maddesi “Gegici bir
nedenle ya da irade disi almman alkol veya uyusturucu
madde etkisiyle... davranislarini yonlendirme yetenegi
onemli derecede azalmis olan kisiye ceza verilmez”
hiikmiinii igerir. Bu madde esasen failin sorumlulugunu
diizenlemekle birlikte, magdurun iradesi ile kullandigi
alkol sonrasi gerceklesen saldirida da rizadan s6z
edilemeyecektir. Zira madde etkisi altinda olan bireylerin
irade olusturma yetenekleri ciddi bigimde zayiflamaktadir.
Bu nedenle magdurun saldiriya karst koyamamasi veya

sessiz kalmasi, rizanin varligina karine olusturmaz (14, 20,

21).

TCK’nin 26/2 maddesinde diizenlenen “ilgilinin

rizas1” hukuka uygunluk sebebidir; ancak riza, irade fesad1




Adli Tip Dergisi

Alkol veya Ilagla Kolaylastirma Siiphesi Olan Cinsel Sug Vakalari

olmadan verilmisse gegerlidir. Alkol veya uyusturucu
madde etkisindeyken alinan riza “iradeyi etkileyen baska
bir nedene dayali” oldugundan gecersizdir. Yargitay,
magdurun iradesine bagli olmayan nedenlerle cinsel
davranisa “kars1 koyamama” ya da “mukavemet edememe”
hallerinde mefruz cebirin varligim1 kabul etmektedir (24).
Nitekim bir kararinda, iradesi ile votka i¢ip kendinden
gecen magdureye yonelik davranislarda, mefruz cebir
nedeniyle gegerli bir rizanin bulunmadigina hitkkmetmistir
(25). Sonug olarak; alkol ve psikoaktif maddeler bilissel
siiregleri bozdugundan, bu vakalarda odaklanilmasi
gereken nokta magdurun rizas1 degil; failin, magdurun

irade olusturamayacak durumda oldugunu fark edip bu

durumu suistimal edip etmedigidir.

Cocuklara yonelik suglar agisindan TCK’nin 103/1-
a maddesi, 15 yasini tamamlamamis ¢ocuklara karsi her
tirlii cinsel davranigi “cinsel istismar” olarak tanimlar.
15-18 yas grubunda ise (madde 103/1-b); eylemin cebir,
tehdit, hile veya iradeyi etkileyen baska bir nedene dayali
olmas1 durumunda sug olusur. Eger 15-18 yas araligindaki
cocukla cebir veya hile olmaksizin iliskiye girilmisse, TCK
104 geregi “Resit Olmayanla Cinsel Iliski” sucu olusur
ve sorusturma sikayete baglidir. Ancak magdurun iradesi
herhangi bir sekilde sakatlanmigsa, eylem dogrudan TCK
103 kapsaminda diizenlenen “Cocuklarin Cinsel Istismar1”

sugu s6z konusu olacaktir.

Sonu¢ Alkol ve/veya ilagla kolaylastirilmis cinsel

saldirilar, yalnizca magdurlarin fiziksel direnglerini
degil, ayn1 zamanda olayin farkina varma, degerlendirme
ve hatirlama yetilerini de dogrudan etkileyerek, bu
kisilerin adli siiregte yasadiklart magduriyeti daha da
derinlestirmektedir. Bu tiir olaylarin karakteristik yapisi;
giiven iliskisi bulunan ortamlarda gergeklesme egilimi,
olaymn algilanmasinda ve hatirlanmasinda zorluklar, gec
basvuru ve geciken muayenelerle birlestiginde hem adli

hem de tibbi agidan delil elde etmeyi gii¢lestirmektedir.

Calismada degerlendirilen olgularda goriilen sosyal
kirilganliklar (pargalanmis aile yapisi, psikiyatrik es
tanilar, manipiilasyona agiklik gibi) saldirganlarin sucu
kolaylastirict  maddelerle

desteklenmis  eylemlerini

gerceklestirmelerine zemin hazirlamaktadir.  Ozellikle
magdurlarin birgogunun olay Oncesi ve sonrasi siiregte
yasadig1 ruhsal sorunlar, bu tiir suglarin sadece fiziksel

degil, aynm1 zamanda derin ve kalic1 psikolojik etkiler

yarattigini ortaya koymaktadir.

Alkoliin en sik kullanilan kolaylastirict madde olarak
one ¢ikmasi hem yasal diizenlemeler hem de adli muayene
protokollerinde bu etkenin yeterince dikkate alinmasi
gerektigini gostermektedir. Bu baglamda, sadece madde
kullaniminin degil, kisinin iradesini etkileyecek diizeyde
alkol aliminin da cinsel rizayr gegersiz kilabilecegi
farkindalik  artirilmalidir.

yoniindeki Bulgular,

ge¢
basvurunun yalnizca maddelerin saptanmasini degil,
fiziksel bulgularin varligini da dogrudan etkiledigini
gostermektedir. Ancak, bazi olgularda ge¢ bagvuruya
ragmen ruhsal ve/veya davranigsal degerlendirmelerle
anlamlr adli bulgulara ulasilabildigi de dikkat ¢ekmektedir.
Tim bu veriler, o6zellikle saglik personelinin, kolluk
kuvvetlerinin ve adli tip uzmanlarinin alkol/ilagla
kolaylastirilmis cinsel saldirilarin dinamiklerine dair bilgi
ve farkindalik diizeyinin artirtlmasinin, 6rnek alma, dogru
yonlendirme ve raporlama siireglerinde belirleyici oldugunu
gostermektedir. Gecikmis bagvurular dahil olmak iizere her
olgu, fiziksel ve ruhsal biitiinliik agisindan biitiinciil bir
yaklasimla degerlendirilmelidir. Bu amagla ulusal diizeyde
standartlagtirtlmis adli protokollerin olusturulmast ve

uygulanmasi, delil kaybini 6nlemenin yani sira magdurun

hak ettigi adli siirecin etkinligini de artiracaktir.

Bumakaleninbirboliimii23-29 Eyliil 2024 °te Antalya’da
diizenlenen, Uluslararasi katilimli 19. Adli Tip Giinlerinde
“Alkol ve/veya ilagla Kolaylastirma Siiphesi Olan Cinsel
Sug Olgularinin Retrospektif Degerlendirilmesi” basligi ile

sozlii bildiri olarak sunulmustur.
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Evaluation of the Characteristics of Children/Adolescents Referred to Child
Advocacy Center: 4-Year Data Review

Cocuk Izlem Merkezine Yénlendirilen Cocuk/Ergenlerin Ozelliklerinin Degerlendirilmesi: 4
Yillik Veri incelemesi
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Amag: Ulkemizde istismar magduru gocuk/ergenlerin yasadigi olaylari tekrar tekrar anlatip drselenmesinin 6niine gegilmesi amaciyla Cocuk izlem Merkezleri
(CiM) kurulmustur. Calismada; CiM’e bagvuran ¢ocuk/ergenlerin 4 yillik verilerinin 6zellikleri degerlendirilerek gocuk istismari konusunda literatiirdeki
calismalara katki sunmak, ¢ocugun cinsel istismart noktasinda farkindalik olusturmaya yardimeci olmak ve istatistiksel olarak tilkemizin bu konudaki veri
birikimine katki sunmak amaglanmistir.

Yéntem: Tanimlayici ve retrospektif desende yapilan calismada, bir devlet hastanesi biinyesinde hizmet vermekte olan CIM’e 4 yillik siireg (2019-2022) i¢inde
yonlendirilen 288 olgunun 6zellikleri incelenmistir.

Bulgular: Cinsel istismar magdurlarinin biiyiik ¢ogunlukla kizlar oldugu, yas ortalamasinin ise erken ergenlik donemini gosterdigi saptanmistir. En sik istismar
tipinin penetrasyon igeren istismar oldugu, en sik istismarcinin ise bireyin tandik ¢evresinden oldugu ortaya koyulmustur. Istismarcinin yagmin yiiksek oranda
18 yas Ustii oldugu ve istismar magdurlarinin biiyiik ¢ogunlukla gebelik durumu yasamadigi goriilmistiir. 2022 yili verilerine gore istismar bildirimini en sik
yapan grubun ebeveynler oldugu saptanmugtir.

Sonug: Bu ¢alismada incelenen vakalarin 6zelliklerinin genel olarak literatiirle uyumlu oldugu gériilmiistiir. Cocuklarin maruz kaldiklari bu siiregleri en az
travmatizasyonla atlatabilmeleri ve desteklenebilmeleri icin CIM’lerin gelistirilmesi ve yayginlastiriimast olduk¢a énemlidir.

Anahtar Kelimeler: Cinsel istismar, Cocuk izlem, Cocuk istismari, Ergen

Abstract

Aim: In our country, Child Advocacy Centers (CAC) have been established in order to prevent child/adolescent victims of abuse from repeating their experiences
over and over again. As a result of the widespread use of CACs, children are prevented from recounting traumatic events over and over again and a child-friendly
process has been established. In this study, it was aimed to raise awareness about child abuse and contribute to the statistics of our country by examining the
4-year data of the CAC serving within a state hospital.

Methods: In this descriptive and retrospective study, the characteristics of 288 cases referred to a state hospital’s CAC within a 4-year period (2019-2022) were
analyzed.

Results: It was found that the victims of sexual abuse were mostly girls and the average age of the victims was in early adolescence. It was found that the most
common type of abuse was penetrative abuse and the most common abuser was from the acquaintances of the individual. It was observed that the age of the
abuser was mostly above 18 years and the majority of the victims of abuse did not experience pregnancy. According to 2022 data, it was found that parents were
the most frequent group to report abuse.

Keywords: Sexual abuse, Child advocacy, Child abuse, Adolescent
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INTRODUCTION

According to the World Health Organization (WHO):
“Child sexual abuse is the involvement of a child in
sexual activity that he or she does not fully comprehend,
is unable to give informed consent to, or for which the
child is not developmentally prepared, or that violates the
laws or social taboos of society” (1). In another definition,
it is defined as the use of a child or adolescent, who has
not completed the process of sexual development, by an
adult for the purpose of meeting sexual desires and needs,
by deceiving, threatening or using physical force (2).
Activities that are considered within the concept of sexual
abuse of children include situations involving contact such
as oral-genital contact, genital-genital contact, genital-
rectal contact, hand-genital contact, hand-rectal contact
or hand-chest contact, exposure of sexual anatomy, forced
viewing of sexual anatomy, showing pornographic content
to a child or using a child in the production of pornographic

content (3).

Sexual abuse is a serious, insidious and persistent
form of child abuse that is difficult to detect, often goes
unreported and therefore often remains hidden (3-5). A
2014 study involving 2,293 adolescents found that the
lifetime prevalence rate of sexual abuse was 26.6% for
girls and 5.1% for boys (6). A meta-analysis of 217 studies
published between 1980 and 2008, involving a total of
10 million participants, found a global prevalence rate of
11.8% for the total population. This meta-analysis has also
shown that there are significant differences in the prevalence
of child sexual abuse across countries and continents (7).
More recently, Moody et al. confirmed both the high global
burden and the substantial regional variation, reporting
median lifetime prevalence estimates ranging from 20.4%
in North American girls to 28.8% in Australian girls,

with consistently lower rates for boys (8). A global study

investigating sexual violence against children, published
in 2025, found that the global age-standardized prevalence
was 18.9% (16.0-25.2) for females and 14.8% (9.5-23.5)
for males (9). These differences are likely to stem both
from cultural characteristics that shape disclosure patterns
of child sexual abuse and from actual variations in the
true prevalence of the phenomenon. Importantly, the true
prevalence of child sexual abuse is likely substantially
higher than reported, as many cases remain unrecognized

or unreported (10).

In a study conducted in Turkey, the rate of sexual abuse
in a clinical sample was found to be 1.3% (11). As a result
of the evaluation obtained by considering the statistics of
the Ministry of Justice, it is stated that cases of sexual abuse
against children are increasing every year. It is thought
that increased awareness and reporting of sexual abuse in
Turkey may have contributed to this increase. However,
as in the rest of the world, it is unclear to what extent the
number of cases officially reported in our country reflects
the reality (12). In Turkey, CAC-based series report
substantial caseloads and broadly similar victim profiles.
For example, the Sakarya CAC recorded 1,147 referrals
between 2017 and 2022 (79.5% girls; mean age 12.4 years),
with non-penetrative touching the most frequent abuse type
(59.6%) and the majority of perpetrators known to the child
(58.1%). Annual referrals ranged from 159 (2017) to 263
(2022) (13). A CAC series from Bakirkdy documented 384
confirmed cases in 2015-2020 (83.3% girls; mean age
12.7 years), of which 29.7% were classified as ‘qualified’
sexual abuse (14). Earlier data from Izmir reported 943
referrals in one year, with 848 confirmed child sexual
abuse cases; among confirmed cases, 85% were girls and
non-penetrative touching predominated (15). Despite these
center-based reports, comprehensive multi-year analyses
from CAC settings remain scarce, underscoring the need

for further studies to better characterize trends in child
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sexual abuse in Turkey.

It is important to continue the process by preventing
secondary traumatization that may occur as a result of
the child having to tell the situation he/she was exposed
to repeatedly in the judicial process. For this purpose,
Child Advocacy Centers (CAC) were first established in
the United States of America (USA) (16). In these centers,
experts from many different fields are involved in the
process and the child is enabled to express the victimization
he/she has experienced in an environment where he/she can
express himself/herself comfortably. The number of these
centers has been increasing over time both in the USA and
in European countries (17). In our country, centers similar
to this structure have started to be established since the
2000s. The first child protection unit was opened in Izmir
in 1998 (18). The establishment and structuring of child
protection units under the name of CAC was realized in
Ankara in 2010 with the contributions of Dr. Oral and the

support of Ankara University (19).

The operation of CACs is carried out through the
2012/20 Prime Ministry Circular published in the Official
Gazette dated October 4, 2012, and numbered 28431, and
through the CAC Management and Coordination Board,
which consists of representatives from relevant institutions
(Official Gazette No. 28431 dated 04.10.2012).When a
suspicion of abuse arises, the child is referred directly to a
CAC, where judicial, medical, and psychosocial services are
provided in coordination. Forensic interviews and medical
examinations are conducted by trained professionals,
while legal authorities observe the process remotely to
prevent repeated statements (Decision Minutes of the
Child Advocacy Center Management and Coordination
Board Meeting No. 2012/1 dated 22.10.2012). This
multidisciplinary model protects the child’s psychological

well-being and enhances the reliability of judicial outcomes.

In the province where the study was conducted, the

CAC started to provide services as of 2018. At the time
of the study, there was 1 responsible physician, 2 social
workers, 1 child development specialist, 2 consultant
forensic medicine specialists, 1 consultant child psychiatry

specialist in the CAC.

This study aimed to evaluate the demographic and
clinical characteristics of child sexual abuse cases referred
to a Child Advocacy Center (CAC) between 2019 and
2022.

METHODS

The study sample is based on aggregated data concerning
288 cases referred between 2019 and 2022 to the Child
Advocacy Center (CAC) operating within Kirikkale High
Specialization Hospital, located in Kirikkale province in the
Central Anatolia region of Turkey, which has a population
of approximately 300,000. Designed as a retrospective
analysis, the study utilized the six-month activity reports
of the CAC. This study was designed as a retrospective
descriptive analysis because it aimed to identify overall
trends and patterns in child abuse cases reported to the
CAC over time, rather than to test specific hypotheses.
These reports prepared twice a year (January—June and
July—December) by the staff of the center, consist of
standardized tables presenting summary statistics such as
gender distribution, type of abuse (e.g., penetrative vs. non-
penetrative), and other categorical variables. CAC activity
reports are prepared by centers affiliated with the Ministry
of Health. Each report is compiled by the team assigned to
the CAC and minimizes individual biases. The completed
reports are sent via email to the physician responsible for
the CAC, who reviews the content and provides feedback
or requests corrections when necessary. In addition, data
and the functioning processes of the CAC are evaluated at
provincial coordination meetings held at regular intervals
within provincial health directorates, under the coordination

of provincial health directors or their relevant units, with the
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participation of representatives from hospital management,
representatives of relevant stakeholder institutions and, if
invited, relevant specialist physicians. Since the dataset
reflects aggregated values rather than individual case files,
no additional inclusion or exclusion criteria were applied,
and all cases documented in the reports over the four-year
period were included. Since there is no regulation governing
the operating principles of CAC, the described procedure
applies to the center where the study was conducted.
One of the aims of the study is to raise awareness about
the possibility of differences between centers. Due to the
structure of the data, the variable concerning the identity of
the reporting person was fully available only in 2022 and
was therefore analyzed for that year alone. Across the study
period, the variables compiled from the reports included
gender, age, type of abuse, identity of the abuser, age of
the abuser, and pregnancy status of the abuse victim. For
the current study, the data were manually extracted from
the finalized reports and independently double-checked by
the researcher to ensure accuracy. Ethical approval for the
study was obtained through the online application system
of the Bartin University Social and Human Sciences Ethics
Committee, at its January 8, 2025 meeting (Protocol No.
2024-SBB-1049). Since only aggregated and anonymized
data were used, no personally identifiable information
was accessed, and confidentiality was fully preserved in
accordance with ethical guidelines. Data were analyzed
using SPSS version 26.0 (IBM Corp., Armonk, NY, USA).
As the dataset was derived from aggregated six-month
activity reports rather than individual-level records, only
descriptive statistics (frequencies and percentages) could
be presented. Inferential analyses to assess statistical
significance between groups or across years could not be
performed. Accordingly, the findings should be interpreted
as descriptive trends rather than statistically validated
differences. Missing data were retained as separate

categories to maintain transparency in reporting.

For the purposes of this study, operational definitions
were applied to ensure consistency in categorization.
“Abuse involving penetration” included cases involving
vaginal, anal, or oral penetration with a body part or
object. “Non-penetrating touch” referred to inappropriate
sexual contact without penetration, such as fondling or
groping. “Non-touching situations” denoted cases where
no physical contact occurred but the child was exposed to
sexual behaviors, such as exhibitionism, or sexual verbal

harassment.

In this study, perpetrators were classified into predefined
categories to ensure consistency. “Domestic abuse”
referred to perpetrators within the immediate household,
including mother, father, sibling, half-sibling, step-sibling,
stepmother, stepfather, or an unofficial spouse. “Second-
degree relatives” included extended family members such
as uncles, aunts, grandparents, while “other relatives”
denoted more distant kin not covered in the previous
categories. “Acquaintance” described individuals known
to the child or family but not related by blood or marriage,
such as friends, romantic partners, or employees providing
services to the victim. Finally, “a foreigner” indicated

individuals with no prior relationship to the child.

Since the total number of abuse types and perpetrator
categories exceeded the total number of cases, it is evident
that some victims experienced more than one type of
abuse and/or were subjected to abuse by more than one
perpetrator. This aspect has been taken into account in the

data classification and analysis.

Pregnancy status was recorded victims and categorized

as follows: no pregnancy, pregnancy continues,
miscarriage/abortion, childbirth, and suspicious situation.
The “suspicious situation” category referred to cases in
which pregnancy was suspected but not yet confirmed at

the time of reporting.
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Inthe CAC activity reports, perpetrator age was recorded
only in binary form (<18 years, >18 years). A considerable
proportion of cases were also recorded as “unknown,”
reflecting missing or incomplete documentation in the
reports. These categories were retained in the analysis to

ensure transparency.

RESULTS

In the study, the distribution of cases by gender and
average age over the years is shown in Table 1. Girls
constitute 83% and boys 17% of the total 288 cases. The
average age of the cases was determined to be 13.15 years.
This finding indicates that sexual abuse is more frequently
reported among adolescent girls, reflecting their higher
vulnerability during this developmental stage. In the
study, the distribution of abuse types by year is shown in
Table 2. With a rate of 40.5%, the most common type of
abuse identified was penetration-related abuse, followed
by 38.1% for non-penectration touching and 10.7% for
non-touching situations (verbal harassment, etc.). In
cases referred to the CAC, whether penetration occurred

is mostly based on the victimys statement. In addition, it

Table 1. Distribution of the number of cases by gender and

average age by year

Num-
ber of Number

—€ases

2019 2020 2021 2022 Total

Boy 26 4 8 1 49 /%17
Girl 79 46 54 60 239/%83
Total 105 50 62 71 288/%100
?gV:rage 1278 1352 1255  13.99 13.15

is known that some cases are also referred for forensic
examination. However, since the data source used does not
provide a detailed classification of this information, it is
not possible to give a numerical ratio or reach a definitive
conclusion. The existence of the unknown category stems
from deficiencies in reporting. To ensure data transparency,
these data have been included in the scope and specified in

the study.

In the study, the distribution of the identity of the
abuser by year is shown in Table 3. The most frequent
identity of the abuser is made up of acquaintances (friends,
partners, staff serving the victim) at 55.8%. This pattern
suggests that abuse often occurs within the child’s social
environment rather than by strangers. The second place is
shared by situations where the abuser is a family member
(mother, father, sibling, stepmother, stepfather, common-
law spouse) at 13.7% and situations where the abuser is
a stranger. In third place, with 10.7%, is the group where
second-degree relatives (uncle, grandfather, etc.) are the

abusers.

Table 2. Distribution of abuse type by year

Abuse type Number

2019 2020 2021 2022 Total
Abuse involv- 133/
. . 41 13 38 41
ing penetration %40.5
Non-penetrat- 125/

56 24 18 27
ing touch %38.1
Non-touch-
ing situations 16 9 6 4  35/%107
(harassment,
—verbal)

Multiple abuse -, = 1 1 20/%6.1
type
Unknown abuse 6 3 | 0 15/ %46
type
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Table 3. Distribution of abuser’s identity by years

In the study, the distribution of the age of the abuser by

Abuser's identity Number

year is shown in Table 5. In the CAC reports, perpetrators’

2019 2020 2021 2022 Total

ages were recorded only in binary form (<18 years or >18

years). Therefore, no further categorization was possible.

Domestic abuse

(mother, father,

sibling, half-sibling, 42/
step-sibling, step- %13.7

mother, stepfather,

The age of the perpetrators, evaluated by separating them
into those above and below 18 years old, was found to be
47.8% 18 years old and above. A considerable proportion

of cases were also recorded as “unknown,” reflecting

Hngiﬁ%f'e spouse)
econd-degree

missing or incomplete documentation in the reports.

33/ . . . .
relatives (uncle, 17 4 5 7 These categories were retained in the analysis to ensure
%10.7
grandfather, etc,) transparency'
Other relatives 5 1 4 9 19/ %6.1
Acquaintance Table 5. Distribution of the age of the abuser by years
(friend, lover, em- Age of the abuser Number
172/
ployee providing 54 30 42 46 2019 2020 2021 2022 Total
%55.8
i 18 years old and
services to the Y 16 36 43 157/%478
- above
victim)
42/
A foreigner 23 5 9 5 Under 18 years old 35 3 14 15 67/ % 20.5
%13.7
The distribution of pregnancy status among abuse |  gyacily unknown 37 3] 19 17 104/%31.7

victims by year is shown in Table 4. Among 239 female
victims, 5 cases (2.1%) were recorded as pregnant in
the CAC reports. However, the reports did not provide
information on the age distribution of these cases or on
the methods by which pregnancy was confirmed. The
“suspicious situation” category referred to cases in which

pregnancy was suspected but not yet confirmed at the time

of reporting.

Data on the reporting person were fully available only
for 2022; therefore, this variable was analyzed for that year
alone. The distribution of persons who reported abuse to
the relevant authorities in 2022 is shown in Table 6. With
39.5%, the most frequent reporters were parents, followed
by teachers at 26.8% and the individuals themselves at
15.5%. This distribution reflects the growing involvement

of families and educational staff in recognizing and

Table 4. Distribution of victims’ pregnancy status

reporting suspected cases of abuse.

Pregnancy

Rates

Number

2019 2020 2021 2022 Total

Table 6. Distribution of individuals reporting abuse in 2022

No pregnancy 77 45 49 58 229/ %95.9 Person Making the Reporting Number Percent
Pregnancy | 1 2 1 5/%2.1 Parents 28 39.5
continues

- - Himself/herself 11 15.5
Miscarriage / 0 0 { 0 1/ %04
abortion o Teacher 19 26.8
Childbirth has 0 0 1 1 2/%0.8 Doctor-Health Personnel 4 5.6
occurred
Suspicious ] Fugitive-Police Detection 7 9.8
situation ! 0 ! 0 2/%0.8 Other (Relatives-Neighbors etc.) 2 2.8
Total 79 46 54 60 239/%100.0 Total 71 100
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Overall, these findings provide a descriptive overview
of child sexual abuse cases over a four-year period and
may serve as a reference for future studies and preventive

strategies.
DISCUSSION

In the present study, 83% of the cases referred to CAC
were girls and 17% were boys. The average age of the cases
was found to be 13.15 years. A recent systematic review
and meta-analysis estimated that the lifetime prevalence
of completed forced intercourse is 6.8% for girls and 3.3%
for boys globally, with lifetime sexual harassment reaching
11.4% across the population (20). While Piolanti et al.
highlighted a clear gender disparity at the global level,
our findings reflect a similar imbalance, emphasizing the
heightened vulnerability of adolescent girls (20). This
pattern is consistent with recent studies in Turkey. Analyses
based on court files have shown that approximately three-
quarters of victims are female (21,22). Similarly, CAC-based
studies have reported that the mean age of victims tends
to cluster in early adolescence (13,15). The consistency of
these findings across global and national contexts suggests
that both structural and sociocultural factors contribute to
the disproportionate risk faced by girls, underscoring the
need for targeted preventive strategies within families,

schools, and broader child protection systems.

The most common type of abuse, at 40.5%, was found
to be penetration-involving abuse, followed by 38.1% for
non-penetrative touching abuse. When the literature is
examined, the prevalence of the type of abuse involving
penetration is found to be 0.3-6.8% in boys and 1.1-13.5%
in girls, while the prevalence of the type of abuse involving
touching is determined to be 1-12% in boys and 6-30%
in girls (23). In another study, the lifetime prevalence of
abuse involving penectration was reported to be 2.5% in
girls and 0.6% in boys (24). A study examining child sexual

abuse cases tried in courts in Turkey found that 109 of 118

victims of sexual abuse had been subjected to qualified
sexual abuse, while 8 had been subjected to simple sexual
abuse (21). Another study conducted in our country found
that the most common type of abuse reported by victims
was non-penetrative touching (25). In the literature, it has
been observed that the type of abuse conducted through
touch is generally more common. In the current study, it
has been determined that the frequency of the type of abuse
involving penetration is higher, even if by a small margin.
In this result, the role of sociocultural differences can be
considered. Unfortunately, in some regions, non-penetrative
types of abuse are not reported and their detection is also
more difficult. A study, the frequency of sexual abuse was
investigated after the concept of online sexual abuse was
included in the sexual abuse process. It was found that the
frequency of sexual abuse increased from 13.5% to 21.7%
after the concept of online sexual abuse was added to the
process (26). A recent global meta-analysis focusing on
online forms of child sexual abuse reported that inclusion
of non-contact cyberabuse significantly raises reported
prevalence estimates, highlighting the growing importance
of tracking digital modes of harm (27). Similarly, Oksal et
al. examined 506 cases from a CAC in Turkey and found
that during the COVID-19 pandemic, overall referrals
decreased by 16%, reports from teachers and public
servants dropped dramatically (from 30% to 4.7%), while
online abuse cases doubled, and recurrent domestic abuse
increased significantly. These findings illustrate how
pandemic-related restrictions altered not only the reporting
pathways but also the nature of abuse itself (28). Therefore,
families and child/adolescent should be informed about
sexual abuse occurring online, their awareness should be
increased, and they should be supported in the ways they
can resort to if they are exposed to it. For these reasons,
non-penetrative types of abuse may have been found to be
lower. However, regardless of the type of abuse, it creates

a psychologically and socially distressing situation for
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children and adolescents.

The current study found that the predominant perpetrators
are acquaintances (55.8%), followed by domestic abuse
(13.7%) and a stranger (13.7%). This counters a widespread
societal belief that child sexual abuse occurs mainly by
strangers in isolated places. On the contrary, contemporary
data consistently shows that most perpetrators are known
to the victim. Most perpetrators of child sexual abuse are
known to the child and are often family members, peers,
or individuals in positions of trust such as teachers, carers,
or community leaders, whereas stranger-perpetrated abuse
is comparatively rare (29). For example, a recent meta-
analysis of 32 studies on internet-facilitated child sexual
abuse found that 68% of perpetrators were acquaintances
or family members rather than strangers. This confirms that
even in online contexts—often perceived as dominated by
“stranger danger”—most abuse originates from individuals
within the child’s social environment (30). In one of the
largest case series from Turkey, analyzing 1,002 child
sexual abuse cases, Aydin et al. reported that in 88.2% of
cases the perpetrator was someone known to the victim,
most frequently a family member or acquaintance. This
finding is consistent with our results, where more than half
of the perpetrators were acquaintances (12). Turla et al.
reported that the majority of perpetrators in their clinical
sample were individuals familiar to the child, a finding
consistent with both our results and broader literature
on child sexual abuse in Turkey (31). Taken together,
both international and national evidence—including
our findings—demonstrates that perpetrators of child
sexual abuse are most often individuals within the child’s
immediate social environment rather than strangers. This
highlights the critical importance of prevention strategies
focusing not only on public awareness of stranger danger
but also on strengthening protective measures within

families, schools, and other trusted settings where children

are most vulnerable.

According to the results of our study the age of the
abuser, it has been revealed that children and adolescents
are highly likely (%47.8) to be abused by individuals 18
and over 18 age. In a multicenter study conducted in our
country, it was noted that the average age of the perpetrators
who abused children/adolescents was determined to be 28.2
(32). In another study, it was determined that 76.4% of the
abusers were over 18 years old (33). In the current study, it
was considered that the result obtained is compatible with
the literature. More granular age categorization (e.g., 18—
25,2640, >40), which is unavailable in the current dataset,
would provide valuable insights for tailoring prevention
strategies and intervention programs. The absence of this
level of detail underscores the importance of establishing

standardized data collection procedures in CAC reports.

In our study the pregnancy statuses of the girls who are
victims of abuse, it was found that 95.9% did not have a
pregnancy status, while 2.1% were found to be continuing
their pregnancy during the CAC interview. In a study
conducted in our country, similar to the current study, it was
found that there was no pregnancy in 96% of the cases (34),
while in another study, again similar to the current study’s
results, pregnancy was not detected in 94.9% of the case
(35). The data obtained from the current study was found
to be compatible with the literature. However, it should be
noted that in CAC reports, pregnancy status was recorded
only as a binary variable (yes/no), without details such as the
age of the pregnant victims or the method of confirmation,
which limits the depth of interpretation. Existing literature
emphasizes that even a small proportion of pregnancies
among adolescent abuse victims carries significant medical
and psychosocial consequences, underscoring the need for
targeted mental health and reproductive health services
(31). Therefore, while the rates found in our study are
consistent with previous national findings, the limited
reporting structure prevents a more nuanced understanding

of this outcome and highlights the importance of more
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detailed and standardized data collection in CAC settings.

Due to insufficient data before 2022, only the data from
that year were analyzed for the distribution of individuals
reporting abuse. Parents were the most frequent reporters
(39.5%), followed by teachers (26.8%) and the children or
adolescents themselves (15.5%). These proportions align
closely with another Turkish study reporting parents at
41.8% and teachers at 28.6% (13). However, international
evidence suggests a substantial underreporting issue: in
a large-scale Australian survey, nearly half of victimized
children never disclosed the abuse, highlighting persistent
barriers to help-seeking (36). This consistency between
Turkish and international findings underscores the pivotal
role that both families and schools play in the detection of
abuse. It is very important for parents to adopt a supportive
attitude towards their children, to indicate that they stand
by them, and to show determination in bringing the issue
to light. In our study, the fact that the most frequent reports
were made by parents can be considered significant in terms
of demonstrating the parents’ support for their children and
their awareness of sexual abuse. The first people children
turn to when sharing their experiences of sexual abuse
are often their mothers. A sense of safety and protection
provided by trusted adults—most notably mothers, who
are frequently the first recipients of disclosure—plays
a decisive role in whether and when children reveal
experiences of abuse (37). Rakovec-Felser and Vidovic
emphasize that this factor is particularly critical for girls,
reporting that victims with supportive mothers disclosed
the abuse within an average of nine months, whereas the
absence of such maternal support was associated with a

disclosure delay of nearly seven years (38).

It is very important for parents to adopt a supportive
attitude towards their children, to indicate that they stand
by them, and to show determination in bringing the issue

to light. The role of schools and teachers is also of great

importance in reporting any form of abuse against children
because children can share the difficulties they face and
their family relationships with the teachers with whom they
spend a large part of the day. It is especially known that
certain events may emerge as a result of questions asked
by guidance counselors during classroom activities, such
as ‘Is there an unforgettable event for you?” The fact that
teachers are the group that reports most frequently after
families can also be related to this situation (13). However,
most of the teachers also state that they need education
(39). For teachers, recent literature indicates that despite
their proximity to children, detection and reporting of
maltreatment often remain suboptimal, especially in cases
of non-physical abuse (40). Training tailored to improve
recognition and response to child neglect and abuse has been
shown to significantly enhance teachers’ knowledge and
willingness to report cases to authorities—after training,
both awareness and the percentage of teachers indicating
they would report abuse increased (41). For this reason,
in-service training on sexual abuse for teachers during
their professional careers will yield beneficial results in
terms of protecting children from abuse and reporting it
to the relevant authorities when it occurs. Especially for
individuals in the early stages of adolescence, it is of
great importance to provide age-appropriate information
and education for children and young people of all ages
and developmental levels. Thanks to the education
they receive, children and young people learn about the
individuals and institutions they can report to when they
are subjected to abuse. Together, these findings underline
the complementary roles of families as first-line supporters
and schools as institutional protectors. Equipping both
groups with knowledge and support mechanisms is
essential for overcoming barriers to disclosure and
ensuring timely protection for children at risk. Since data
on reporting persons were available only for 2022, it was

not possible to evaluate longitudinal patterns in reporting
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behavior. However, the relatively high rate of self-reports
(15.5%) is noteworthy, as it is expected that children would
rarely disclose abuse directly without adult intervention.
This finding may reflect increasing awareness among
adolescents, but its interpretation remains limited by the
one-year dataset. Nevertheless, it should be noted that in
our study these patterns could only be assessed for 2022,
which limits the ability to evaluate longer-term trends in

reporting behavior.

The study has some limitations. The study’s
retrospective nature, the lack of one-on-one interviews with
abuse victims, the study’s data is compiled through CAC’s
6-monthly activity reports, not case-based, the relatively
new establishment of CAC units, and differences in data
standardization during their setup processes have resulted
in some areas not being included as data (e.g., psychiatric
follow-up processes for child-adolescent abuse victims,
history of abuse before, does the victim have a mental
illness or mental retardation, has PTSD developed after
the incident, distribution of individuals reporting abuse
before 2022) being considered as limitations of the study.
In addition, pregnancy status was recorded in the CAC
reports only as a binary variable (yes/no), without details
regarding the age of the pregnant victims or the method
of confirmation, which limited the depth of analysis for
this variable. Another limitation is that the perpetrators’
ages were recorded only as a binary variable (<18 or >18)
in the CAC reports, which restricted the possibility of
conducting more detailed age-based analyses. In addition,
a substantial proportion of cases (31.7%) were categorized
as “unknown,” reflecting incomplete knowledge in the
CAC reports, which weakened the reliability of this
variable. Additionally, the fact that the regulation related to
CAC has not yet been published suggests that there may be
differences in operation between provinces. Furthermore,

since the main objective of the study was to identify case

characteristics through descriptive analyses and the data

were compiled based on 6-month CAC reports rather
than on a case-by-case basis (the data are not suitable for
comparative analysis), no comparative statistical analysis
could be performed. There may be differences in the data
collection processes of CAC units in our country. This makes
data collection standardization among CACs difficult.
These limitations of the study also draw attention to the
importance of CACs collecting case data in a standardized
manner. The common standardization to be established in
the collection of data will make our country’s statistical pool
on this subject much more valuable. Strengths of the study
should also be highlighted. Despite these limitations, this
study draws upon multi-year data from a Child Advocacy
Center (CAC) setting, providing one of the few large-scale
analyses from Turkey that spans several reporting periods.
By capturing trends across four consecutive years, it offers
valuable insight into the evolving characteristics of child

sexual abuse cases in a real-world CAC context.

CONCLUSION

This study, based on four years of aggregated data
from a Child Advocacy Center in Turkey, found that the
majority of victims were girls in early adolescence, that
penetration-related abuse was slightly more frequent than
non-penetrative abuse, and that most perpetrators were
individuals known to the victims. Pregnancy among female
victims was rare, while parents and teachers were identified
as the most frequent reporters, underscoring their crucial
role in the detection of abuse. These findings are consistent
with both national and international literature and provide
multi-year CAC-based data that contribute to the limited
evidence on child sexual abuse in Turkey. Overall, the
results highlight the importance of strengthening prevention
and reporting mechanisms and support the role of CACs as

key institutions in child protection.
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Adolescent Girls Receiving Inpatient Psychiatric Treatment: A Retrospective
Analysis

Psikiyatri Kliniginde Yatan Ergen Kizlarda Cinsel Istismar Yayginligi ve Iliskili Faktorlerin
Incelenmesi: Retrospektif Bir Analiz

Yavuz Meral?, (© Burcu Yildirrm Budak?

!Tstanbul Medeniyet University, School of Medicine, Department of Child and Adolescent Psychiatry, Istanbul, Tiirkiye.
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Amag: Her Cocukluk ¢ag cinsel istismari (CT), ciddi fiziksel, psikolojik, adli ve hukuki sonuglar1 olan ok boyutlu bir sorundur ve en sik travma sonrast stres
bozuklugu (TSSB) ile iliskilendirilmektedir. Bu galismanin amaci, bir psikiyatri kliniginde yatarak tedavi géren ergen kizlarin Ci éykiisiinii incelemek ve bunun
adli ve psikiyatrik sonuglarini degerlendirmektir.

Yontem: Bu retrospektif ¢alismada, bir psikiyatri kliniginde yatarak tedavi goren ergen kizlara ait iki yillik tibbi kayitlar incelenmistir.

Bulgular: Katilimcilarin yas ortalamasi 15.8 y1l (SS = 1.29) olarak bulunmustur. Orneklemin %27.4"iinde CI 6ykiisii tespit edilmistir. En sik bildirilen istismar
tiirii penetrasyon olup (%42.1), faillerin gogunlugu aile iiyeleri (%44.4) veya tamdik kisiler (%31.1) olarak belirlenmistir. CI’nin, TSSB i¢in dnemli bir risk
faktorii oldugu saptanmis (OR = 53.3) ve Ci magdurlarinda TSSB oranlarinin, diger hastaneye yatirilan ergen kizlara kiyasla anlamli derecede yiiksek oldugu
gdriilmiistiir (p < 0.001). Ayrica, vakalarin %20’sinin hastaneye yatis dncesinde yasal bildirimde bulunulmadig tespit edilmistir. CI magdurlarinin hastanede
kalis siireleri de anlamli derecede daha uzun bulunmustur (p = 0.019).

Sonug: Bu bulgular, psikiyatri kliniginde yatarak tedavi géren ergen kizlarda CI yayginhigina iliskin 6nemli epidemiyolojik ve betimleyici veriler sunmaktadir.
Arastirma, magdurlar igin gii¢lendirilmis hukuki koruma mekanizmalari, 6zel terapdtik miidahaleler ve multidisipliner destek sistemlerinin gerekliligini
vurgulamaktadir.

Anahtar Kelimeler: Adli psikiyatri, Cinsel istismar, Epidemiyoloji, TSSB, Yatakl tedavi

Abstract

Aim: The increasing Child sexual abuse (CSA) is a multifaceted issue with serious physical, psychological, forensic, and legal implications, primarily associated
with post-traumatic stress disorder (PTSD). This study aims to investigate the history of CSA among adolescent girls admitted to a psychiatric inpatient unit and
examine its forensic and psychiatric associations.

Methods: This retrospective study analyzed two years of medical records of adolescent girls admitted to a psychiatric inpatient unit.

Results: The mean age of the participants was 15.8 years (SD = 1.29). A history of CSA was identified in 27.4% of the sample. The most frequently reported
form was penetration (42.1%), and the majority of perpetrators were family members (44.4%) or acquaintances (31.1%). CSA was found to be a significant risk
factor for PTSD (OR = 53.3), with PTSD rates being significantly higher among victims of CSA compared to other hospitalized adolescent girls (p < 0.001).
Additionally, 20% of cases had not been legally reported before hospitalization. Moreover, victims had significantly longer hospitalization durations (p = 0.019).

Conclusion:These findings provide important epidemiological and descriptive data on adolescent girls receiving inpatient psychiatric treatment. This research
underscores the need for enhanced legal protections, specialized therapeutic interventions, and multi-disciplinary support systems for survivors.

Keywords: Forensic psychiatry, Sexual abuse, Epidemiology, PTSD, Inpatient unit
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INTRODUCTION

Child sexual abuse (CSA) is defined as exposing
a child to sexual behaviors that are inappropriate for
their developmental level, with the perpetrator using the
situation for their own sexual gratification (1) Article 103
of the Turkish Penal Code No. 5237 classifies all sexual
acts against children as “sexual abuse,” regardless of the
child’s consent, and considers them a criminal offense (2).
Articles 19, 34, and 39 of the Convention on the Rights of
the Child mandate the protection of children from sexual

abuse and the rehabilitation of victims (3).

A meta-analysis on childhood sexual abuse prevalence
reported a global rate of 32% among women in clinical
samples and 24% across all genders (4). Earlier meta-
analyses estimated CSA prevalence rates of 18% and
19.7% for female samples (5,6). Turkish Statistical
Institute reported that 11.8% of the 217,915 children who
were recorded as victims in security units were affected by
sexual offenses (7). However, considering unreported cases,
the actual prevalence of CSA is likely significantly higher
(8,9). Globally, women are found to be 2 to 3 times more
likely than men to experience CSA (5,10). In Tirkiye, the
gender disparity in child sexual abuse appears to be even
more pronounced. A meta-analysis and a more recent large-
scale study that retrospectively examined legal records
found that the prevalence of CSA was approximately four

times higher in girls compared to boys. (9,11).

CSA is associated with not only physical and medical
conditions but also serious mental health consequences
such as post-traumatic stress disorder (PTSD), depression,
anxiety, dissociative disorders, and suicide attempts
(12,13). One of the most common psychiatric consequences
of CSA is PTSD, with research demonstrating that CSA
is one of the strongest risk factors for PTSD development

(14). The prevalence of PTSD among individuals exposed

to CSA ranges between 23.4% and 49.3% (15-18), a rate
significantly higher than the general population prevalence
of PTSD. Furthermore, victims of incestuous abuse are at
an even greater risk of developing PTSD, depression, and
dissociative disorders (19,20). Studies have shown that
the duration of abuse and the perpetrator’s proximity to
the victim exacerbate the severity of traumatic symptoms

(21,22)

The majority of sexual abuse cases are committed by
individuals within the victim’s close social circle, which
significantly reduces the likelihood of legal reporting and
delays the initiation of protective interventions. (9,20,23).
CSA is often disclosed gradually, with adolescents initially
confiding in peers, girls more likely to seek emotional
support, and boys often concealing the abuse or reporting
it only for practical reasons (24). The concealment of
sexual abuse exposes the child to repeated harmful effects,
hinders efforts to prevent further abuse, and obstructs
the development of necessary policies for addressing the
damage and ensuring the perpetrator is held accountable.
For this reason, recognizing the physical, psychological,
and behavioral signs of abuse, as well as identifying
the barriers that prevent children from disclosing their

experiences, is of critical importance (23).

CSA is a severe physical and mental health issue that
requires integration across the healthcare, education,
security, and legal systems due to its destructive impact
on children and adolescents. Considering that female
adolescents hospitalized in psychiatric settings are a
highly vulnerable population, studying CSA within this
demographic could provide critical insights with both
individual and societal benefits. However, research on
this population remains limited worldwide, including in

Tirkiye.

This study aims to examine the prevalence of CSA, the

nature of abuse, the relationship between the perpetrator and
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the victim, and the reporting process among hospitalized
adolescent girls in a psychiatric clinic. Additionally, the
study investigates the relationships between CSA, PTSD,
and hospitalization duration. By focusing on the mental
health needs of adolescent CSA survivors in Tiirkiye, this
study seeks to contribute to improving legal and mental
health services and informing early intervention models in

psychiatric care.
METHODS

Study Design and Sample

This research was conducted using a retrospective
design. Digital patient records of adolescent girls who
received inpatient treatment at the Child and Adolescent
Psychiatry Unit of a tertiary care hospital in Istanbul
between February 1, 2022, and September 1, 2023, were
reviewed retrospectively. This inpatient unit provides care
for adolescents presenting with risk of harm to self or others,
including individuals with suicidal or homicidal tendencies,
as well as those requiring differential diagnosis of certain
psychiatric conditions or short-term hospitalization due
to psychosocial crises. Additionally, patients identified as
requiring inpatient treatment in emergency departments
across various regions of Tirkiye are also admitted.
Individuals requiring rehabilitation for alcohol or
substance use disorders are referred to specialized inpatient
units designated for addiction treatment. Inclusion criteria
comprised (1) having undergone inpatient psychiatric
treatment during the specified period, (2) having patient
files with data regarding a history of sexual abuse, and (3)
being female patients aged 0-18. A total of 250 case files
were reviewed, and 179 cases with documented records of
sexual abuse were included in the study. The mean age of the
sample was 15.8 years (SD = 1.29), with ages ranging from
11.1 to 18.2. All participants were female. The presence
of PTSD was determined using data from the K-SADS

(Schedule for Affective Disorders and Schizophrenia for

School-Age Children — Present and Lifetime Version)

during hospitalization.

This study was approved by the Ethics Committee of
Istanbul Medeniyet University (2025/3-11). Due to its
retrospective nature, individual informed consent was not
required; all analyses were performed on anonymized data,
and the study was conducted using those de-identified

records.
Data Analysis and Statistical Methods

Data were analyzed using the Jamovi 2.6 statistical

software package. First, descriptive statistics were
computed. For continuous variables, the mean, standard
deviation, median, minimum, and maximum values
were reported; for categorical variables, frequencies and
percentages were presented. The relationship between
sexual abuse history and PTSD was analyzed using
Pearson’s chi-square (y?) test. To compare the length of
hospital stay between groups with and without a history of
sexual abuse, the Mann-Whitney U test was used. The level

of statistical significance was set at p < 0.05.

RESULTS
Descriptive Statistics

A total of 179 individuals were included in this
study. The mean age of the sample was 15.8 (SD =
1.29) years, ranging from 11.1 to 18.2. The mean
length of inpatient stay was 13.7 (SD = 9.95) days. Of
the participants, 27.4% (n = 49) reported a history of
sexual abuse. Among those who reported having been
abused (n = 33), the mean age at the time of abuse was
11.3 (SD = 3.40) years; however, data for this variable

were missing in 146 cases.

Regarding parental educational status, 38.2% of
mothers had completed primary school, 33.3% had
completed high school, and 15.7% had completed
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university. Among fathers, 36.7% had completed
primary school, 23.3% had completed high school,
and 20.0% had completed university. Only 1.0% (n
= 1) of mothers were illiterate, whereas there were no

illiterate fathers.

Sexual abuse most frequently involved penetration
(42.1%) and non-penetrative form (39.5%), while in
18.4% of cases, the form of abuse was unknown.
With respect to the perpetrator’s relationship to the

victim, 44.4% were family members/incest, 31.1%

were acquaintances, 20.0% were strangers, and 4.4%
were classified as unknown. Similarly, whether the
abuse occurred once or multiple times was reported
at similar rates (44.4% single incident vs. 35.6%

multiple incidents).

In 80.0% (n = 36) of the cases where an abuse

history was reported, legal proceedings were

initiated, whereas 20.0% (n = 9) had no legal report

or investigation. See Table 1 for details.

Table 1. Descriptive Characteristics of the Sample

Continuous Variables (l\?is- Mean — Medi- Min — Max
sing) (SD) an

Length of Inpatient Stay (days) 1(3; (;39; 12.0 1.0-53.0

Age (years) 1((7)? (}522) 15.9 11.1-18.2

Age at Abuse (years) (13436) (;143) 13.0 6.0 -16.0

Categorical Variables Category n %

Mother’s Educational Level [literate 1.0
Primary School 39 38.2
Middle School 12 11.8
High School 34 333
University 16 15.7
Total 102 100.0

Father’s Educational Level Iliterate 0 0.0
Primary School 33 36.7
Middle School 18 20.0
High School 21 233
University 18 20.0
Total 90 100.0

History of Sexual Abuse Yes 49 27.4
No 130 72.6
Total 179 100.0

Form of Abuse Penetration 16 42.1
Non-penetrative abuse 15 39.5
Unknown 7 18.4
Total 38 100.0

Perpetrator’s Relationship Incest/Intra-Family 20 44.4
Acquaintance 14 31.1

374
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Stranger 9 20.0
Unknown 2 4.4
Total 45 100.0
Abuse Frequency Single Incident 20 44.4
Multiple Incidents 16 35.6
Unknown 9 20.0
Total 45 100.0
Legal Process Initiated? Yes 36 80.0
No 9 20.0
Total 45 100.0

Table 2. Relationship Between Sexual Abuse History and PTSD

PTSD Pre- PTSD Ab- Total

9 '— -
Sexual Abuse 7 df p OR 95% CI (Lower-Up

sent (n) sent (n) (n) per)
Yes 22 26 48 58.1 1 <0.001 533 -11.8 - 241
No 2 126 128 - - - Ref. -
Total 24 152 176 - - - - -

Notes: The chi-square test (%?) indicated a statistically significant relationship between sexual abuse history and PTSD (y*(1) = 58.1, p <0.001).

Relationship Between Post-Traumatic Stress Disorder

PTSD) and S 1 Ab
( ) and Sexual Abuse Differences in Length of Hospital Stay

A significant difference was found in the presence of . . .
& P Among participants with a history of sexual abuse, the

PTSD di is bet th ith a hist f
e 1aghosis between The grotp with a AISIory o mean length of inpatient stay was 17.8 (SD = 12.9) days;
sexual abuse (45.8%) and the group without such a history
(1.6%) (x*(1) = 58.1, p < 0.001). The risk of PTSD was

approximately 53 times higher (OR = 53.3; 95% CI: 11.8—

for those without such a history, the mean was 12.2 (SD
= 8.09) days. The nonparametric test (Mann-Whitney

U = 2443, p = 0.019) revealed a statistically significant

241) in individuals with a history of sexual abuse compared . . .
) v P difference between the two groups in terms of hospital stay,

to th: ithout. See Table 2.
© Those Withott. see 1able indicating that individuals with a history of abuse had an

Table 3. Length of Hospital Stay: Groups With vs. Without a History of Abuse

. Mann-Whitney U Mean Diffe- 95% CI  95% CI Effect Size (Rank Bise-
Variable p Value .
(V4) rence Lower Upper rial)
Length of Inpatient 2443 0.019 4.00 1.00 7.00 ~0.227
Stay (days)
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average stay approximately 4 days longer (effect size, rank

biserial correlation = —0.227). See Table 3.
DISCUSSION

This study examined the prevalence of sexual abuse
among adolescent girls hospitalized in a psychiatric unit and
its associations with post-traumatic stress disorder, length
of hospitalization, perpetrator identity, type of abuse, and
rates of legal reporting. The findings revealed that more
than one in four adolescent girls in the inpatient psychiatric
setting had experienced sexual abuse. Penetration was the
most frequently reported form of abuse, with perpetrators

primarily being family members or individuals within the

In this study, the average age at which sexual abuse
occurred was 11.3 years. This finding is consistent with
previous research indicating that girls the ages of 10 and
14 are at the highest risk for experiencing sexual abuse
(16,26,27,27-29). Similarly, a study conducted at the
Sakarya Child Advocacy Center reported a mean age of
11.39 years, with the highest prevalence observed in the
12-17 age group (8). Although victims of sexual abuse
can be found across all age groups, these findings provide
valuable insights specifically regarding this age range.
Such data can be particularly beneficial for healthcare
professionals, policymakers, and the legal system in efforts

to prevent sexual abuse and inform legislative regulations.

The data also revealed that 44.4% of cases involved
incest, 31.1% involved acquaintances, and 20% were
perpetrated by strangers. Studies conducted in Tiirkiye
similarly report that most perpetrators are family members,
relatives, or individuals from the victim’s close social
network (9,11). In a review conducted with studies in
Tirkiye which analyzed 1,740 cases, 354 (20.34%) of the
perpetrators were strangers, while 1,386 (79.66%) were
known to the victim. Among them, 177 cases (10.17%)
involved a boyfriend or partner, and 89 cases (5.11%)

involved a friend or peer. Additionally, in a sample of 1,922

cases, 257 (13.37%) were identified as incest (9). The
notably high prevalence of incest in our inpatient sample
suggests that victims in this group experience more severe
functional impairments, necessitating more intensive

psychiatric care.

In our study, 45.8% of sexual abuse survivors met
the criteria for post-traumatic stress disorder, reinforcing
the well-established association between sexual abuse
and PTSD documented in previous literature (12—14).
Data from studies conducted in Tiirkiye indicate that
approximately 27% of cases receive a diagnosis of PTSD
following sexual abuse, while 10% are diagnosed with both
PTSD and major depressive disorder (9) Although similar
rates to our study have been reported in previous studies
(15,20,30), our findings appear to be higher than those in the
existing literature. Additionally, the odds ratio in our study
was found to be significantly higher compared to previous
research. A meta-analysis established a strong association
between childhood sexual abuse and post-traumatic stress
disorder, with similar risk elevations for both girls (OR =
2.38) and boys (OR =2.86) (14). However, the odds ratio in
our study was much higher (OR = 53.3). This discrepancy
may be explained by the fact that individuals with PTSD
unrelated to abuse are more often treated in outpatient
settings, whereas those with post-traumatic stress disorder
and a history of sexual abuse are more likely to require
inpatient care. Additionally, the relatively small sample
size of the comparison group may have contributed to this
large effect size. However, since the scope of the study did
not include differentiation of the traumatic events leading
to PTSD (e.g., natural disasters, accidents, exposure to
death, etc.), caution is warranted when interpreting the
association between PTSD and sexual abuse. The findings

should therefore be interpreted with due care.

We found that the most prevalent form of sexual abuse

was penetration (42.1%), followed by non-penetrative
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abuse (39.5%). Previous researches conducted in Tirkiye
have reported that the prevalence of penetrative abuse
is approximately between 40-50% (8,9,18,31) It is well
established that penetrative abuse is associated with more
severe trauma-related psychiatric outcomes and often
necessitates prolonged psychiatric intervention. In our
study, the rate of penetrative abuse was 42.1%, aligning
with findings in the existing literature. Further research is
needed to explore the psychiatric trajectories of survivors

within inpatient settings.

Our study also found that 44.4% of sexual abuse
incidents occurred only once, while 35.6% were repeated.
Repeated abuse can intensify trauma-related symptoms
and lead to more complex psychiatric conditions. Research
suggests that recurrent sexual abuse is particularly common
in situations where the victim resides with the perpetrator
or remains in frequent contact (22,31). A metanalysis
analyzing data from 15 different studies found that 40.5%
of abuse incidents were recurrent (9), while Biiber and
Oksal (2022) reported rates as high as 68.7% (8). These
findings highlight the importance of investigating the
impact of recurrent abuse on mental health and stress
the need for methodologically rigorous studies to further

explore this issue.

Another critical finding of this research indicate that
survivors of sexual abuse had significantly longer hospital
stays, with an average duration of 17.8 days (p = 0.019).
Similarly, a study conducted at a Child and Adolescent
Substance Abuse Treatment Center found that adolescents
with a history of sexual abuse required extended
hospitalization compared to their peers (25). They found that
27.9% of adolescents undergoing treatment for substance
dependence—who had an average hospitalization period
of 26.13 days—had a history of sexual abuse, further

complicating their treatment trajectories. Several factors

contribute to the extended hospitalization of survivors,

including the severity of post-traumatic stress disorder
symptoms, traumatic dissociation, acute psychiatric crises,
and insufficient social support networks. Therefore, as the
confounding effects of other factors related to prolonged
hospitalization were not ruled out, these findings should be
interpreted with caution and replicated in methodologically

more rigorous studies.

Regarding legal reporting proceedings, our study
revealed that legal action had been initiated in 80% of
cases, while no formal process had been undertaken
in the remaining 20%. In the study by Biiber and Oksal
(2022), most reports to Child Advocacy Centers were
made by educators followed by parents, whereas reporting
rates among healthcare professionals were notably low
(8). A systematic review examined disclosure patterns
of 37 studies from 1990 to 2017 revealed that children
typically disclose abuse in stages, often first confiding in
peers before seeking help from a parent or another trusted
adult (24). Older children and adolescents—especially
those who initially disclose to peers—are more likely to
keep the abuse hidden from adults. It is highly likely that
children admitted to psychiatric inpatient units have had
multiple previous encounters with the healthcare system.
However, disclosing abuse can be particularly challenging
when a child has not established a sufficient sense of trust
with healthcare providers. Indeed, considering that one in
five children does not disclose abuse (32), the findings of
our study suggest that difficulties in disclosure may play
a significant role in the observed reporting gap. Another
study reported that the rates of disclosure of sexual abuse
among children range between 31% and 42% (33). The
barriers to a child’s disclosure of abuse are multifaceted,
and identifying these challenges promptly is crucial to
prevent delays in the prosecution of perpetrators (20,23).
Given these findings, it is crucial to implement measures
and policies that facilitate the disclosure process for

children and enhance public awareness of this issue.
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Strengths and Limitations

This study provides robust findings by analyzing
nearly two years of data, offering valuable insights into a
specialized population. Despite its significant contributions,
this study has some limitations. First, its retrospective
design limited the depth of data collection regarding the
specific nature of abuse experiences and their psychiatric
consequences. Second, the study was conducted in a single
psychiatric inpatient unit, restricting the generalizability of
the findings to broader populations. Finally, as this research
was not longitudinal, it does not provide insights into the

long-term psychological impact of sexual abuse survivors.

CONCLUSION

This study examined the prevalence of sexual abuse
among adolescent girls hospitalized in a psychiatric
inpatient unit, along with its psychiatric consequences and
legal reporting processes. The findings indicate that CSA
was present for more than a quarter of adolescents and most
frequently perpetrated by individuals known to the victim,
with a significant proportion of survivors developing
PTSD. Our study also revealed that survivors of sexual
abuse had longer hospital stays, significantly higher PTSD
rates compared to those without a history CSA and that
repeated abuse exacerbated symptom severity. Establishing
specialized evaluation protocols for sexual abuse
survivors in psychiatric inpatient settings, expanding the
implementation of trauma-focused therapy interventions,
and strengthening legal reporting mechanisms are
essential. Increasing healthcare professionals’ awareness
and active participation in recognizing and reporting sexual
abuse through widespread training programs should be
prioritized. Future research should focus on longitudinal
studies that explore the long-term mental health outcomes
of sexual abuse survivors and evaluate the effectiveness of

multidisciplinary intervention programs.
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Preschool Teachers’ Awareness of Child Abuse and Neglect and Knowledge
of Legal Reporting Obligations: A Cross-Sectional Study in East Region of
Tirkiye

Okul Oncesi Ogretmenlerinin Cocuk Ihmal ve Istismarina Yonelik Farkindaliklar ile Yasal
Bildirim Yiikiimliiliklerine Dair Bilgi Diizeyleri: Tiirkiye’nin Dogusunda Kesitsel Bir Caligma

Esra Daharli*, (© Sinan Yilmaz?!, (©) Zahide Kogan?, () Serhat Vangelik*

! Atatiirk Universitesi, Tip Fakiiltesi, Halk Saglig1 Anabilim Dali, Erzurum, Tiirkiye

Amag: Bu ¢alisma, gocuk ihmali ve istismar1 konusunda okul 6ncesi 6gretmenlerin farkindalik diizeylerini degerlendirmeyi ve bu 6nemli halk sagligi sorununun
Dogu Tiirkiye baglamindaki durumunu ortaya koymay1 amaglamaktadir.

Gereg ve Yontem: Kesitsel tipteki bu calisma, 2021-2024 yillar arasinda Erzurum il merkezindeki okul 6ncesi egitim kurumlarinda gorev yapan 182 katilimet
ile yiiriitiilmiistiir. Veriler, sosyodemografik bilgileri ve “Cocuk {hmal ve Istismarmin Belirti ve Risklerini Tanilama Olgegi’ni igeren yapilandirilmis anket formu

ile toplanmistir. Verilerin analizinde tanimlayici istatistikler, t-testi, ANOVA ve lojistik regresyon analizleri kullanilmigtir (p<0.05).

Bulgular: Ogretmenlerin genel farkindalik diizeyi diisitk bulunmustur (5 puan iizerinden ortalama 2,4:0,3). En diisiik puan, ihmal belirtilerini tanima boyutunda
elde edilmistir. Meslek grubu, egitim almis olma, ihmal veya istismar vakasiyla karsilagsma ve kurum prosediirii bilgisi farkindalik diizeylerinde anlamli fark
yaratmistir (p<0,05). Egitim almis ve vaka deneyimi olanlarmn farkindalik diizeyleri daha yiiksektir.

Sonug: Bu ¢aligma, Dogu Tiirkiye’de 6nemli bir halk sagligi sorunu olan ¢ocuk ihmali ve istismari konusunda okul 6ncesi 6gretmenlerin farkindalik diizeylerinin
yetersiz oldugunu gostermektedir. Ogretmenlerin yasal sorumluluklari ve bildirim prosediirlerine yénelik yapilandirilmis ve tekrarlanan egitim programlari ile
bu farkindaligin artirilmasi gerekmektedir. Erken tani ve toplumsal korunma agisindan 6gretmenlerin yetkinliklerinin gelistirilmesi, toplum sagligina 6nemli
katkilar saglayabilir.

Anahtar Kelimeler: Cocuk istismari, gocuk ihmali, okul 6ncesi 6gretmenler, halk saghgi, farkindalik, Tiirkiye

Abstract

Aim: This study aimed to evaluate preschool teachers’ awareness of child abuse and neglect, recognized as a critical public health issue, particularly in Eastern
Turkey.

Materials and Methods: A cross-sectional study was conducted with 182 participants from preschool institutions in Erzurum between 2021 and 2024. Data
were collected using a structured questionnaire including sociodemographic variables and the “Scale for Diagnosing the Symptoms and Risks of Child Abuse
and Neglect.” Descriptive statistics, t-tests, ANOVA, and logistic regression analyses were performed using SPSS v26.0 (p<0.05).

Results: The overall awareness level was low (mean score 2.4+0.3 on a 5-point scale), with the lowest scores in recognizing signs of neglect. Significant
differences in awareness were found based on occupation, abuse-related training, experience with abuse cases, and institutional procedure awareness (p<0.05).
Participants with training and previous encounters with abuse cases showed higher awareness.

Conclusion: The study highlights an important public health concern in Eastern Turkey. Increasing structured, recurrent training programs for preschool teachers
is essential to improve their awareness of child abuse and neglect, with special focus on legal responsibilities and reporting procedures. Strengthening educators’
competencies may contribute significantly to early detection and prevention in community health.

Keywords: Child abuse, child neglect, preschool teachers, public health, awareness of abuse and neglect, Turkey
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INTRODUCTION

Child neglect and abuse remain pressing global issues,
with the number of reported cases steadily increasing (1).
Neglect refers to the failure to meet the basic needs of
individuals under the age of 18—such as shelter, nutrition,
healthcare, education, and emotional care—Ileading to
adverse effects on their development (2). Abuse, on the
other hand, encompasses all forms of actions that may harm

a child’s physical, emotional, or sexual well-being (3, 4).

According to 2023 data from UNICEF (United Nations
International Children’s Emergency Fund), approximately
1 billion children worldwide are subjected to physical,
sexual, or emotional violence each year (5, 6), representing
nearly half of the global child population (7). In addition,
reports from 2022 highlight a 20.5% increase in judicial

cases involving children (8).

The consequences of child neglect and abuse are far-
reaching and multifaceted. In the short term, children may
suffer from physical injuries, behavioral problems, sleep
disturbances, and academic challenges (9). Long-term
effects can include serious mental health disorders such as
depression, anxiety, substance abuse, suicidal tendencies,

and impaired social functioning (3, 10).

To effectively prevent child neglect and abuse, a
comprehensive, multi-level approach is essential (4). The
primary level of protection focuses on preventing risk by
raising awareness among parents, teachers, and caregivers.
The secondary level targets children identified as at risk,
developing specific programs tailored to their needs. The
tertiary level involves interventions aimed at rehabilitating
children who have already been exposed to abuse, with the

goal of preventing further harm (11, 14).

Recent evidence indicates that primary prevention

strategies are the most effective (11,14). Preschool-

aged children spend a significant portion of their time in
educational settings, making teachers uniquely positioned
to observe behavioral changes and identify signs of
neglect or maltreatment. Educators can recognize various
indicators of abuse, including physical signs (e.g.,
unexplained injuries), emotional distress (e.g., excessive
fear, low self-esteem), and inappropriate sexual behaviors.
Moreover, building a trusting relationship with students

enables teachers to facilitate disclosures of abuse (15).

Early diagnosis and timely intervention are vital
for children’s healthy development. Addressing issues
before they escalate helps ensure that children receive the
necessary support systems. Therefore, preschool teachers
play a crucial role in preventing and intervening in cases of
child neglect and abuse. In Turkey, the legal obligation to
report child neglect and abuse is explicitly regulated under
Article 5237 of the Turkish Penal Code (TCK). Article 278
of the TCK defines the crime of “failure to report a crime,”
while Article 279 stipulates that public officials who fail to
report crimes they learn about in the course of their duties
to the competent authorities will face criminal penalties
(12,13). In this context, teachers, as public officials, are
obligated to report any suspicion of neglect or abuse to
law enforcement or the Public Prosecutor’s Office without
delay. Failure to fulfill this obligation is not only considered
an ethical violation but also a crime subject to criminal
penalties. It is crucial to enhance teachers’ knowledge
levels on this subject through targeted training programs,
covering the types, signs, consequences, and prevention

strategies of child neglect and abuse (14).

The aim of this study is to assess preschool teachers’
awareness and knowledge levels regarding child neglect
and abuse. As a preliminary study conducted in a local
context, the study also aims to lay the groundwork for

future research on this topic.
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METHODS

This cross-sectional study was planned to include
teachers and other employees working in private and
public institutions providing preschool education services
in province centre in 2021-2024. Due to the pandemic,
school closures and teacher access restrictions, the data
collection process took three years. It was confirmed by the
institution officials that no special intervention program or
campaign was carried out at the regional level during this
period. The population of the study consisted of employees
(n=182) working in 47 preschool education institutions in
city centre. No sampling calculation was made and it was

aimed to reach the entire population.

The study data were obtained with a questionnaire
form consisting of a total of 85 questions including socio-
demographic characteristics (18 questions) (gender, age,
marital status, income status, status of having children,
occupation, years in the profession, source of information
about neglect/abuse, encounter, feeling of competence,
level of knowledge about judicial/legal processes) and
‘Scale for Diagnosing the Symptoms and Risks of Child
Abuse and Neglect’ (67 questions). Approaching 5 in the
total score of the scale used indicates that the questions were
answered correctly, and moving away from 3 indicates that
incorrect answers were given. The scale, which consists of
S-point Likert-type options, has sub-dimensions consisting
of the skills of recognising physical symptoms (19 items),
recognising signs of neglect (7 items), recognising child
behaviours (15 items), recognising parents close to abuse
(13 items), recognising child characteristics close to abuse
(§ items), and recognising familial characteristics prone to
abuse (8 items). The validity and reliability of the scale was
carried out by Inci Erefe and Aynur Uysal and Cronbach’s
alpha reliability coefficient was calculated as 0.924 (14,
15).

The study was initiated after obtaining the necessary

approvals from Atatlirk University Faculty of Medicine,
non-interventional clinical research ethics committee
(24.06.2021/ B.30.2.ATA.0.01.00/311) Informed consent
was obtained from the participants for the questionnaire and
data were collected by face-to-face interview technique on
a voluntary basis. The data collection process was carried

out between 2021-2024.

For the analysis of the data, SPSSv26 programme
was used. Descriptive statistical methods (frequency,
percentage, mean, standard deviation) were used to
determine the socio-demographic characteristics of the
participants. Kolmogorow-Smirnow tests were used to
evaluate the distribution of the data. The relationship
between demographic characteristics and scale scores was
investigated by student t test, ANOVA (bonferoni was used

in post hoc tests) and Pearson correlation analyses. In all

analyses, results were considered significant when p<0.05.

RESULTS

The mean age of the 182 participants included in the
study was 31.947.1 years, and the majority (96.7%) were
female. More than half of the participants (54.4%) were
married and 42.9% had children. The mean number of
children was 1.9+1.4. First-degree relatives (45.5%) were
the most common caregivers of the children, followed by
day-care centres (16.9%) and carers (3.9%). The mean
number of people in the household of the participants was

3.8+1.5.

According to their duties in the educational institutions,
75.8% of the participants were preschool educators, 8.2%
were psychological counselling and guidance (PCG) and
15.9% were performing other services, and the average

years of service was 6.845.7 years.

Physical abuse (86.3%) was the most commonly known
among the participants. This was followed by emotional

abuse (84.6%), sexual abuse (82.4%) and economic abuse
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(55.5%). While 57.7% of the participants stated that they
had not received any training on neglect-abuse, only 9.9%
reported that they lacked information on this subject. It
was observed that the most common source of information
about neglect-abuse was the internet, social media, etc.
(75.3%). Other sources of information were educational life
(57.1%), seminars and conferences (48.9%), environment,

family and friends (35.2%), respectively.

20.3% of the participants stated that they encountered
at least one case of abuse during their duty. In cases of
abuse, 65.8% reported that they informed the institutional
authority and 28.9% reported that they informed the child>s
family. 75.3% of the participants stated that it is mandatory
to report to the judicial authorities when neglect-abuse is

encountered, and 64.8% stated that they were not aware

of the existence of a relevant procedure in their institution.

The distributions of the general scale and sub-
dimension scores are presented in Table 1. The mean scale
score of the participants was 2.4+0.3, which indicates a
relatively low level of awareness, considering that the scale
is scored between 1-5. The lowest mean score among the
subscales belonged to the dimension of recognising signs
of neglect (2.1+0.6). The mean scores of the participants
for recognising the types of neglect and abuse symptoms

are presented in Table 1.

Table 2 presents the sociodemographic characteristics
of the participants and the distribution of scale scores
according to these characteristics. The neglect-abuse

recognition scores showed a significant difference in

Table 1. The mean scores of the participants for recognising the types of neglect and abuse symptoms

Subdimension Mean=Standard Deviation
Total score 2.4+0.3
Recognise physical symptoms 2.3+0.3
Recognising signs of neglect 2.1+0.6
Recognition of child behaviour 2.3+0.4
Recognising the parent close to abuse 2.6+0.4
Recognising the characteristics of children close to abuse 2.9+0.4
Recognising familial characteristics predisposing to abuse 2.5+0.6

Table 2. Distribution of neglect abuse recognition scale scores according to some characteristics of the participants

Variables Number (n) Percent (%) Mean abuse scale score Statistic
Gender

Woman 176 96.7 2.4+0.3

Man 6 33 26502 p0.05
Marital status

Married 99 54.4 2.4+0.3 ~0.05
Single/divorced 83 456 2403 P~
Child presence

o 155 1 P p>0.05
Child carer

Ist degree relatives 35 19.2 2.3+0.3

Carer 3 1.6 2.7+0.1

Nursery/school 13 7.1 2.4+0.3 p>0.05
Other 26 14.3 2.5+0.0

Income status

Income less than expenditure 7 3.8 2.4+0.2

Income and expenditure equal 28 15.4 2.4+0.3 p>0.05
Income more than expenditure 147 80.8 2.4+0.3

Profession

Preschool teacher * 138 75.8 2.4+0.3

PCG*® 15 8.2 2.1+0.3 p=0.04
Other® 29 15.9 2.440.3

Type of abuse heard (number of hearers)
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Physical
Yes 157 86.3 2.4+0.3 —0.03
No 25 13.7 2.5+0.2 P
Sexual
Yes 150 82.4 2.4+0.3 ~0.05
No 32 17.6 2402 P
Emotional
Yes 154 84.6 2403 .02
No 28 15.4 25502 =
Receiving abuse training
Yes 77 424 2.340.3 —0.01
No 103 57.6 25503 P
Competence to recognize abuse
I have enough 57 31.3 2.3+0.3
Partially competent 107 58.8 2.4+0.3 p>0.05
I am not qualified 18 9.9 2.540.2
Source of information about abuse
Internet, TV, social media 137 33.3 2.4+0.3
Education life 104 253 2.340.3
Seminars, conferences etc 89 21.7 2.3+0.3
Environment, family, friends 64 15.6 2.4+0.3
Other 17 4.1 2.2+0.3
Encountering an abused child
Yes 37 20.3 2.4+0.3 -0.03
No 145 797 2203 P
What to do when confronted with an abused child
The one who does nothing 2 1.1 2.7+0.0
I'm the one who notified his parents 11 28.9 2.2+0.2
Notitying the authorised officer of the nstitu-

25 65.8 2.2+0.3
tion
Reporting to law enforcement 2 5.3 2.0+0.1
Other 9 23.7 2.0+0.3
Is it mandatory to report a child who has been abused?
Yes 137 75.3 2.540.3 —0.02
1 don’t know 45 24.7 2.440.3 p=
Is there a relevant procedure in your organisation?
Yes ® 42 23.1 2.3+0.3
No 22 12.1 2.3+0.2 p=0.01
I don’t know * 118 64.8 2.5+0.3

a,b: In tests with statistical significance, there is a significant relationship between variables carrying the same superscript.

the variables of occupation, receiving abuse training,
encountering an abused child and the presence of a

procedure in the institution (p<0.05 for all).

Table 3 presents the results of binary logistic regression
analyses for the factors determining the participants’neglect
and abuse recognition (OITA) cores. Logistic regression
was performed by dividing the scale score used in the study

into two groups as above and below the score of 3”, which

is considered as the sufficient knowledge level. According
to the results of binary logistic regression analysis for the
factors determining the participants’ scale scores, it was
observed that the variables of exposure to abuse, field of
education and marital status were significantly related.

(p<0.05 for all).
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Table 3. The results of the binary logistic regression analysis conducted for the factors determining the participants' scores

Wald Exp(B) 95% C.Lfor EXP(B)

Variables Lower Upper
Educator space 4,554

Educator space (PCG) 1,576 1,713 0,739 3,971
Educator space (other) 1,121 0,385 0,066 2,252
Hearing about physical abuse (yes) 1,388 0,512 0,168 1,559
Hearing about sexual abuse (yes) 1,896 2,056 0,737 5,734
Participation in scientific activities (yes) 2,026 0,624 0,326 1,195
Encountering an abused child 6,929 0,305 0,126 0,739
Marital status (married) 4,008 1,953 1,014 3,761
Constant 0,421 0,682

Nagelkerke :0.17, Hosmer and Lemeshow test =4.607

DISCUSSION

According This study assessed the ability of preschool
institution staff to recognize neglect and abuse in
children. The preschool period is particularly critical,
as it is when children are most frequently subjected to
neglect and abuse. In developed countries, educators are
the professional group most capable of identifying and
reporting such cases (18). The findings of the present study
reveal that participants demonstrated an insufficient level
of awareness on the subject. Notably, the lowest scores
were observed in comparison to other studies that utilized
the same measurement tool across different occupational
groups. This result is particularly striking considering
that the participants are educators (16, 19, 20). Previous
research suggests that preschool staff tend to recognize
only overt signs of neglect and abuse, while more subtle or
concealed indicators may go unnoticed. Additionally, they
often lack knowledge about the procedures to follow upon

identifying such cases (21,22).

The study also showed that most participants were
women and that nearly half had at least one child. Despite
working in preschool institutions, approximately 45.5% of

participants relied on first-degree relatives to care for their

children. No significant correlation was found between
participants’ sociodemographic characteristics and their
ICITB scores. Similar findings have been reported in

previous literature (19, 21, 22).

The majority of participants were graduates of faculties
of education—specifically preschool teaching departments.
Consistent with the literature, participants with degrees
in psychological counseling and guidance (PCG) had
significantly lower IITB scores than those from other

occupational backgrounds (18, 23, 24).

Interestingly, only 9.9% of participants reported feeling
inadequate in recognizing neglect and abuse. Yet, this
group had significantly higher IITB scores, contradicting
earlier findings (18). This result may be explained by the
psychological phenomenon known as the Dunning-Kruger
effect, wherein individuals overestimate their competence
in a particular area, leading to flawed judgments and

decisions (25).

Participants most frequently cited the internet and social
media as their primary sources of information on neglect
and abuse. However, as supported by existing studies,
those who reported gaining knowledge through formal

education, personal experience, or participation in seminars
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and conferences scored significantly higher on the IITB
(15, 16, 26, 27). These findings highlight the importance
of structured and evidence-based training in improving the

ability to identify neglect and abuse (19, 20, 22).

It is generally accepted that increased awareness of the
different forms of abuse is fostered by greater knowledge.
In this study, participants who were familiar with all three
types of abuse had significantly higher IITB scores than
those who were not. Moreover, those with prior experience
encountering an abused child also demonstrated higher
scores—findings consistent with earlier research (22, 28,
29). Since most cases of neglect and abuse occur within
the family or immediate environment, training programs
that include case studies and real-life scenarios may further
enhance teachers’ ability to recognize signs and intervene

early.

Most participants were aware that reporting suspected
abuse was mandatory (22), and their IITB scores were
significantly higher. Similar results have been reported in
the relevant literature (22, 26, 29). In our study, assessing
preschool teachers’ knowledge levels regarding their
legal obligation to report under Articles 278-279 of the
Turkish Penal Code (TCK) is of great importance for
forensic medicine and criminal law (12,13). The identified
knowledge gaps indicate that teachers are at risk not only for
child protection but also for their own legal responsibilities.
Failure to fulfill the reporting obligation is subject to
criminal sanctions under the TCK, and unawareness of this
fact can negatively impact both the functioning of judicial

processes and the safety of children.

However, the majority of participants who identified
abuse first reported it to institutional authorities. While a
lack of knowledge about how to make an official report may
be a contributing factor, failure to fully fulfill the reporting
obligation is also a problem. Concerns remain about

whether a report made through informing an institution’s

official effectively reaches the appropriate channels.

Informal reports expose individuals to legal liability.

Therefore, explicitly incorporating criminal law and
judicial reporting procedures into in-service training
programs for teachers will increase the effectiveness of
child protection policies. Institutional interventions may be
limited to procedural training without a full understanding
of the seriousness of the situation. In some cases, delays
in recognizing and reporting abuse can occur due to a
lack of training or awareness. Therefore, it is crucial that
the primary observer of a suspected case directly report
the incident through official channels to avoid delays or

communication errors.

Finally, only a minority of participants in this study were
knowledgeable about the legal procedures required when
identifying cases of neglect and abuse. Previous research
indicates that even those who can recognize abuse often
lack procedural knowledge (30). A lack of understanding
of legal protocols may lead to reporting delays. In urgent
cases, such delays could compromise evidence, especially
when forensic samples are necessary. To address this,
institutions should display accessible workflow charts and
up-to-date contact information related to legal reporting

procedures (31,32).

CONCLUSION

Determining In this study, preschool staff’s ability to
recognize child neglect and abuse was not significantly
associated with most sociodemographic characteristics,
except marital status. However, higher levels of recognition
were associated with having graduated from preschool,
prior knowledge of physical or emotional abuse, receiving

training on the subject, and encountering an abuse case.

These findings suggest the need for structured and
recurring in-service training specifically designed for

psychological counseling and guidance graduates.
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Because awareness of neglect tends to be lower, training

should distinguish between neglect and abuse.

Including real-life examples and focusing on family

characteristics can increase detection rates.

Establishing clear reporting procedures in institutions
and supporting educators in legal processes can improve

timely intervention.

Trauma-informed  educational frameworks and
addressing psychological barriers to reporting should be
implemented to strengthen educators’ ability to fulfill their

protective role
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Amag: Bu ¢aligmanin amaci paramedik 6grencilerine adli vaka ve delil yonetimi egitimi vermek ve egitimin 6grencilerin bilgi diizeyine etkisini degerlendirmektir.

Yontem: Calisma 6n test-son test yar1 deneysel modelde tasarlanmistir. Aragtirmanin drneklemini 2023/2024 akademik yilinda Tiirkiye’deki bir iiniversitenin Tlk
ve Acil Yardim Programu 1. ve 2. smifinda 6grenim goren 144 goniillii paramedik 6grencisi olusturmustur. Veriler, egitimden 6nce ve sonra uygulanan bir anket
formu kullanilarak toplanmistir. Olay Yeri Adli Delil Yonetimi Egitimi teorik bilgi ve vaka ¢alismalarini igermektedir. Veriler SPSS 29.0 programi kullanilarak
analiz edilmistir.

Bulgular: Ogrencilerin egitim ncesi bilgi puan ortalamasi 13.82 + 3.55 iken, egitim sonrasinda bu puan 21.38 + 2.13’¢ yiikselmistir. Egitim 6ncesi ve sonrast
bilgi puanlari arasindaki fark istatistiksel olarak anlamlidir. Egitim sonrasinda grencilerin adli vaka olarak rapor edilmesi gereken durumlari dogru tespit
etme orani %88,9°dan %99,3’e yiikselmistir. Olay yerinde delil olarak degerlendirilebilecek bulgulart dogru tespit etme orani ise egitim sonrasinda %100’e
ulasmustir. Egitim, 6grencilerin atesli silah yaralanmalari, as1 vakalar1 ve cinsel istismar vakalarinda adli delil yonetimi konusundaki bilgi diizeylerini 6nemli
Olgiide artirmustr.

Sonug: Ozellikle atesli silah yaralanmalari, asilma ve cinsel saldir1 vakalari gibi spesifik adli vakalarda bilgi diizeyindeki artis dikkat gekicidir. Bu durum, bu tiir
egitimlerin paramediklerin adli vakalara daha dogru ve bilingli bir sekilde miidahale etmelerini saglayacagini gostermektedir.

Anahtar Kelimeler: Paramedik, Ogrenci, Egitim, Adli vaka, Delil zinciri, Olay yeri

Abstract

Aim: This study aimed to provide forensic case and evidence management training to paramedic students and to evaluate the effect of the training on the
knowledge level of the students.

Methods: The study was designed as a pretest/posttest quasi-experimental model. The study sample consisted of 144 volunteer paramedic students studying in
the 1st and 2nd year of the First and Emergency Aid Program of a university in Turkey in the 2023/2024 academic year. Data were collected using a questionnaire
form administered before and after the training. Crime Scene Forensic Evidence Management Training includes theoretical knowledge and case studies. Data
were analyzed using the SPSS 29.0 program.

Results: The mean knowledge score of the students before the training was 13.82 + 3.55, while this score increased to 21.38 + 2.13 after the training. The
difference between pre-and post-training knowledge scores was statistically significant. After the training, the rate of students correctly identifying situations
that should be reported as forensic cases increased from 88.9% to 99.3%. The rate of correctly identifying the findings that can be considered as evidence at the
crime scene reached 100% after the training. The training significantly increased the students’ level of knowledge on forensic evidence management in cases of
gunshot injuries, hanging, and sexual abuse.

Conclusion: The increase in the level of knowledge in specific forensic cases, such as gunshot injuries, hangings, and sexual assault, is particularly noteworthy.
This situation suggests that this typ of training may enable paramedics to intervene in forensic cases more accurately and consciously.
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INTRODUCTION

It is the responsibility of first responders to identify a
forensic event and to manage the evidence at the crime scene.
Since forensic cases usually require emergency medical
intervention, paramedics are among the first teams to arrive
at the crime scene (1,2). Paramedics are legally responsible
for reporting the forensic event and the preserving evidence
in pre-hospital forensic cases (Turkish Penal Code, Article
280, Law no: 5237, Acceptance: 26.09.2004). Studies
suggest that healthcare professionals do not have sufficient
knowledge about prehospital forensic case reporting and
forensic evidence management (2,4,5). Paramedics who
do not know how to manage forensic cases and evidence
can cause evidence to be corrupted, lost, or contaminated
when providing emergency health services. Forensic case
management is critical to the justice process. Therefore,
paramedics must have adequate training and awareness to

be able intervene in forensic cases correctly(6).

In this direction, it was aimed to raise awareness about
the approach to forensic cases and the chain of evidence
by providing crime scene forensic evidence management
training to paramedic students and to evaluate the effect of

the training on the knowledge level of the students.

MATERIALS AND METHODS

The study was designed as a pretest/posttest quasi-
experimental model. The study population was composed
of 225 paramedic students studying in the 1st-year and
2nd-year of the First and Emergency Aid Program of a
university in Turkey during the 2023/2024 academic year.
Taro Yamane formula was used to calculate the sample
size of the study. Accordingly, out of 225 students in the
population, the sample size was determined to be at least

144 to ensure a 95% confidence level.

The data for the study were collected between May

2024 and June 2024. The students included in the study
were given a data collection form before and after the
training. The Crime Scene Forensic Evidence Management
training, which included theoretical knowledge and the
presentation of sample cases, was completed for 144
volunteer participants. The content of the training included
topics such as forensic incidents, evidence, crime scene
management, and evidence management, as well as the
roles and responsibilities of paramedics in forensic cases
such as injuries, violence, abuse, sexual assault, and
suicide. Training was given to four groups of 35-37 students
in each group in the classroom environment in two class
hours (30+30 minutes + 1 break). Trainings were given by

a single lecturer to avoid bias and ensure standardization.

The form used as a data collection tool consisted
of two parts. The first part of the form consisted of four
questions to determine the introductory characteristics. In
the second part, there were 24 multiple-choice questions
about forensic cases and evidence (three questions), roles
and responsibilities of paramedics in forensic cases (3),
crime scene security (2), and evidence management in
pre-hospital forensic cases (16 questions). The researchers
developed the data collection form in line with the literature
(4,7,8). There was one correct answer for each question.
Participants could score a minimum of 0 and 24 points
from 24 items. The questions created by the researchers
were sent to eight experts (four paramedics, two forensic
medicine experts, and two judicial police) for expert
opinion. In line with the suggestions of eight experts, the
data collection form was finalized. The Content Validity
Index (CVI) value for expert opinions was determined as

0.84.

Data were analyzed using the Statistical Package for
Social Sciences (SPSS) 29.0 Windows software program,
and the statistical significance value was accepted as p <

0.05. The normality distributions of the mean scores in
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the knowledge assessment form were analyzed using the
skewness and kurtosis tests (=1 to +1) (9), and the tests
showed a normal distribution. The skewness value of the
participants’ forensic evidence evaluation score difference
was 0.058, and the kurtosis value was -0.484. Frequency,
percentage, arithmetic mean, standard deviation, and t-test

were used in the analysis of the data.

The approval of the Ethics Committee of the relevant
university (decision no. 2024-3 dated March 27, 2024)
and institutional permission were obtained for the study.
Written informed consent was obtained from all students

who volunteered to participate in the study.

RESULTS

When the demographic characteristics of the paramedic
students who participated in the study were analyzed, it was
seen that the mean age of the students was 20.45 + 2.65
years. Among the participants, 75% (n = 108) were female,
25% (n = 36) were male, 49.3% (n = 71) were lst-year
students, and 50.7% (n = 73) were 2nd-year students. While
15.3% (n = 22) of the students encountered a forensic case,

and 84.7% (n = 122) did not encounter it (Table 1).

Table 1. Paramedic student’s age, gender, class, and

forensic case encounter status

Characteristic Mean + SD

Age 20.45 £2.65
n (%)

Gender

Female 108(75%)

Male 36(25%)

Class

1 71(49.3%)

2 73(50.7%)

Encountering a forensic

case

Yes 22(15.3%)

No 122(84.7%)

Total 144(100%)

The mean scores of the students from the test evaluating

their knowledge before and after the crime scene forensic

evidence management training are shown in Table 2.
The total mean score was 13.73+3.83 before the training
and 21.34+2.27 after the training. When the mean scores
of paramedic students before and after crime scene
forensic evidence management training were compared, a
statistically significant increase (p < 0.05) was observed,

and the effect size was calculated as 2.58 (very high effect).

Table 2. Comparison of paramedic students’ knowledge average

scores before and after forensic evidence management training

Knowled- Statis- Pre-/Post-
e Scores Pre-test Post-test tical Effect Size
g Analysis  (Cohen’s d)
X+SD X+SD
Total 13 804355 21382013 P =0:001 2.58
Score
t-test, SD standard deviation, effect size (Cohen’s d)
‘p<0.05

Table 3 shows the distribution of students’ recognition
of forensic cases and evidence, and their knowledge of their
duties and responsibilities in forensic cases before and after
the training. According to the table, the cases that should be
reported as forensic cases were correctly defined by 81.9%
of the students before the training and increased to 99.3%
after the training. While 88.2% of the students correctly
identified the forensic evidence found at the crime scene
before the training, this rate increased to 100% after the
training. The proportion of students who correctly defined
the duty of a paramedic in a forensic case increased from
56.9% before the training to 84% after the training (Table
3).

Table 4 shows the distribution of the results of the
questions related to evidence management in forensic
wounds before and after the training. According to the
table, while 37.7% of the students before the training stated
that forensic wounds should not be washed with saline
to preserve evidence, this rate increased to 91% after the
training. While 66.7% of the students before the training
knew that wound dressing materials used during emergency

medical aid intervention should be preserved
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Table 3. Distribution of paramedic students’ knowledge about
forensic cases and evidence and their duties in forensic cases

before and after education (n=144)

Variables Result Pre-.educa- Post-.educa-
tion tion
n % n %
Which of the following  Correct 118 819 143 99.3

must be reported as a
forensic case?

What kind of eviden-
ce can be found at the
scene?

18.1 1 0.7
88.2 144 100

Incorrect 26

Correct 127

Incorrect 17 11.8 0.0 0.0

Which of the following  Correct 82 569 121  84.0
are among the duties of
the paramedics in fo- Incorrect 62 43.1 23 16.0

. )

as evidence, this rate increased to 91% after the training.
Before the training, 38.2% of the students knew that all
invasive procedures (intubation, intravenous catheter, etc.)
performed for therapeutic purposes in a forensic case of
death should be left on the patient. This rate increased to

82.6% after the training (Table 4).

Table 4. Distribution of paramedic students’ results to questions

about evidence management in forensic wounds before and after

knew that the clothes should be cut at the seams in gunshot
injuries, this rate increased to 73.6% after the training.
While 6.9% of the participants before the training knew
that the clothes removed from the patient for intervention
in firearm injuries should be kept in paper packages, this
rate increased to 74.3% after the training. In cases where
the firearm needs to be removed from its location, it was
answered correctly by 81.3% before the training and 98%
after the training that the position of the firearm can be
changed by grasping both sides of the pistol grip with a
gloved hand. Before the training, 54.9% of the students
knew that if the patient is alive, the patient should be
rescued by cutting the rope between the hanging point
and the knot, while this rate increased to 97.9% after the

training (Table 5).

Table 5. Distribution of paramedic students’ responses to questions
about forensic evidence management in gunshot injuries and hanging

cases before and after training (n=144)

.. B . Pre-educa- .
training (n=144) Variables Result tion Post-education
Variables Result Pre-educatio Postt-i;(liluca- n % n %

n % n % How should the foren-
sic case's clothes be Correct 52 36.1 106 73.6
Which of the state-  Correct 54 377 131 91.0 removed for medical
ments about the care attention in case of
of forensic wounds 8 omeet 90 625 13 90 gunshot injuries? thoomeet 2 69 % 04
In case of gunshotin-coprece 10 69 107 743
Which of the state- Correct 96 66.7 131 91.0 Jlirlt;lS, what s?ould tie
i t t t!
ments about dressing e ety Incorrect 134 931 37 257
forensic wounds is cor- | ¢ 43 333 03 9.0 patient be kept in?
rect? neorree ' ' A firearm is standing
next to the patient, Correct 117 813 141 98.0
and it is an obstacle
Which of the following ~ Correct 55 38.2 119 82.6 to .mtervenl.ng n the
statements about all in- patient, which is the Incorrect 27  18.7 3 2.0
vasive procedures per- rlfght thing to qO?f ]
formed for therapeutic ; O 4 s, Comect 79 549 141 979
purposes in a forensic anging  and - alive,
case where medical in- how should the emer-
tervention is performed  Tpeorrect 89 61.8 25 174 gency medical team Incorrect 65  45.1 3 2.1

but death occurs is cor-
rect?

Table 5 shows the distribution of the results before
and after the training for the questions related to forensic
evidence management in cases of gunshot injuries and

hanging. While 36.1% of the students before the training

lower the patient?

Table 6 shows the distribution of responses to questions
about forensic evidence management in cases of sexual
abuse before and after the training. While 43.8% of the
students knew that the entire urine sample of the sexual

abuse victim who is unable to hold urine should be taken




Adli Tip Dergisi

Sapulu Alakan and Aslan Huyar

in a sterile container before the training, this rate increased
to 91.7% after the training. The fact that the victim of
sexual assault should not be allowed to eat, drink, gargle,
brush teeth, and wash and clean was answered correctly by
71.5% of the students before the training and 96.5% after
the training. While 16% of the students before the training
knew that the hands of the victim of sexual assault should
be wrapped in paper packages to protect the evidence, this

rate increased to 88.9% after the training (Table 6).

Table 6. Distribution of paramedic students’ results to questions
about forensic evidence management in cases of sexual abuse before

and after training

Result Pre-education  Post-education

n % n %

Variables

In a case of alleged
sexual abuse, what
should be done if
the victim states
that she needs to
urinate and is in-
continent?

Which of the sta-
tements about the
protection of fo-
rensic  evidence
in cases of sexual
assault is correct?

Correct 63 43.8 132 91.7

Incorrect 81

Correct 103 71.5 139 96.5

Incorrect 41 28.5 5 3.5

The victim says
that he/she scrat-
ched the attacker,
what should be
done to preserve
the evidence?

Correct 23 16.0 128 88.9

Incorrect 121 84.0 16

DISCUSSION

This study shows the effect of crime scene forensic
evidence management training on the knowledge level
of paramedic students regarding forensic evidence
management. In our study, the mean score of paramedic
students’ knowledge about forensic cases and evidence
management was 13.82+3.55 before and 21.38+2.13 after
the training (Table 2). This difference shows that the crime
scene forensic evidence management training given to
paramedic students was effective. Previous studies show

that although the rate of ambulance personnel receiving

training on forensic case management varies, it is generally

inadequate (1,4,6,7,8,10). In Turkey, in 2015, the Protocol
on Training and Cooperation on the Approach of Emergency
Health Care Professionals to Material Evidence in Forensic
Cases was signed in order not to obscure the evidence
during medical intervention (11). A previous study reported
that 57% of ambulance staff received in-service training in
this context, but 70% of those who received training did not
find this training sufficient (6). This situation reveals that
the number and quality of training provided to recognize

and manage forensic cases should be increased.

Low forensic awareness of first responders (112 health
workers, firefighters, etc.) at the scene is a risk factor for
the forensic process (2). Healthcare personnel who are
not informed about this issue do not act skeptically. While
providing emergency health services, they do not report a
forensic case because they do not know whether the dead
or injured person is a forensic case or not (4,7). The Turkish
Penal Code stipulates that health personnel who fail or
delay in reporting to the competent authorities evidence of
a crime committed during their duties shall be punished
with imprisonment of up to one year (Turkish Penal Code,
Article 280, Law no: 5237, Acceptance: 26.09.2004). In
our study, while 88.9% of paramedic students correctly
identified the situations that should be reported as forensic
cases before the training, this rate was determined as 99.3%
after the training. Although the training period in our study
was short, the high rate of students correctly identifying
forensic evidence shows us that our training was effective.
The main reason for this high rate is the effect of utilizing
sample forensic cases in the training content. Paramedics
encounter a wide variety of forensic cases that require
specific knowledge before hospitalisation. Studies
including paramedics reported that more than half of the
ambulance staff had problems identifying forensic cases
(6). In another study, 36.8% of ambulance personnel stated

they had difficulties recognizing a forensic case, and 73.5%

had never reported it (7). Forensic case reporting rates may
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be associated with the lack of knowledge of ambulance
staff about forensic cases. Although the rate of recognition
of forensic cases by ambulance personnel varies from
case to case and according to their level of education,
there is generally a lack of knowledge and skills in this
regard. It is essential to organize more comprehensive and
qualified training to improve the skills of health workers
in recognizing and managing forensic cases. Therefore,
integrating forensic cases, forensic evidence, and crime
scene management into paramedic training curricula and
updating information through regular in-service training is

essential.

The first step in the collection and maintenance of
evidence is its identification (7). The correct identification
of forensic evidence plays a critical role at every stage of
the legal process and is indispensable for the administration
of justice. Hence, all teams (especially healthcare
professionals) present at the forensic scene must be aware
and trained in identification and preservation of evidence.
A previous study shows that 58% of ambulance personnel
cannot protect forensic evidence at the scene (6). This
finding shows us that the knowledge level of ambulance
staff is insufficient in recognizing forensic evidence, and
thus, they cannot identify potential evidence. In our study,
all of the paramedic students (100%) correctly identified
the evidence that could be considered as evidence at the
forensic scene after the training. This situation may be

associated with the rich content of the training.

Paramedics should know their roles and responsibilities
in forensic cases. The primary duty of a paramedic in a
forensic case is to provide emergency medical intervention.
While fulfilling this duty, acting with awareness of the
forensic nature of the scene, taking care to protect the
evidence, and collaborating with the relevant authorities
are among the essential responsibilities of the paramedic

(6). In the Turkish Penal Code, it is stated that “Destroying,

erasing, concealing, altering or distorting the evidence of
a crime will be punished with imprisonment” (Turkish
Penal Code, Article 281, Law no: 5237, Acceptance:
26.09.2004). Paramedics who do not know their duties
and responsibilities may act against the law and face legal
problems. Our study determined that 84% of paramedic
students correctly defined their duties in forensic cases after
training. In a survey conducted by Dogan et al. (2013) with
paramedic students, this rate was 83.3%, parallel with our
study (10). The responsibilities of paramedics regarding
forensic evidence management may vary according to
the country’s legal regulations, institutional policies, and
individual competencies. The main goal should always
be to protect the patient’s health and, at the same time,
contribute to the the proper functioning of the judicial

process.

Healthcare personnel need to be meticulous during
emergency medical intervention to distinguish between
therapeutic interventions and forensic injuries (12). In our
study, we examined the level of knowledge of paramedic
students about managing therapeutic interventions by
preserving forensic evidence. After the training, 91% of
the students learned that “the wound site should not be
washed in forensic cases” and “wound dressing materials
should be kept as forensic evidence”. Wounds should not
be washed to preserve evidence such as gunshot residue,
blood, body fluids, and scars, which may be critical for
forensic investigations. In addition, dressing materials are
important as they may contain potential evidence from the
crime scene. For this reason, ambulance personnel at the
scene should properly preserve these materials and deliver
them to the competent judicial authorities (13). Before the
training, only 38.2% of the students knew that all invasive
procedures (intubation, intravenous catheter, etc.) should
not be removed from the patient in a case that could not be
saved despite all medical interventions. This rate increased

to 82.6% after the training (Table 4). In patients who
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cannot be saved despite all interventions, all procedures
performed for therapeutic purposes should not be removed
from the patient. This is a critical practice for the correct
and complete conduct of the forensic investigation, the
preservation of forensic evidence, the preservation of
evidence of medical intervention, and the clarification of
the cause of death (13). High knowledge and awareness of
healthcare personnel on this issue will make a significant
contribution to the correct functioning of the forensic

process (12,14,15).

Gunshot injuries are the most common (87.3%) forensic
cases known by emergency health services personnel (16).
Paramedics are the healthcare personnel who frequently
encounter these cases and provide emergency aid services.
Ambulance workers are mostly aware of the forensic
nature of firearm injuries. However, deficiencies related
to evidence preservation and crime scene management
have been reported (2,4). In our study, the answers to the
questions related to preserving and recording evidence
in gunshot injuries were analyzed. While 36.1% of the
students before the training knew that clothes should be cut
at the seams in gunshot injuries, this rate increased to 73.6%
after the training. In Giilekgi’s (2024) study, it was reported
that this question was answered correctly by 79.8% of the
students and 81% of those who were actively employed.
In this study, it is thought that the frequent encounter of
healthcare personnel with gunshot injuries increased their
awareness of this issue (4). Before the training, 6.9% of the
participants knew that the clothes cut in gunshot wounds
should be stored in paper packages, while this rate was
74.3% after the training. It is thought that training such as
the one in our study will be effective in gaining knowledge
on the subject. In Giilek¢i’s (2024) study, 78.7% of the
students and 88.1% of the staff could not answer this
question correctly (4). It should be kept in mind that the
failure of ambulance personnel to preserve the evidence

correctly in gunshot injuries will cause deterioration of

the evidence and negatively affect the forensic process. In
our study, the question about removing the firearm from
the forensic scene was answered correctly by 98% after
the training (the firearm should be kept in a safe place by
grasping both sides of the pistol grip with two fingers with
a gloved hand). A study conducted with emergency health
personnel reported that 44.4% of the students and 49.5% of
the healthcare personnel answered the question correctly
(4). Although firearm injuries are cases that healthcare
professionals frequently encounter and have a high level of
awareness, it is seen that there is a need for training in cases

that require specific knowledge.

It should not be forgotten that hanging cases may
occur as a result of suicide attempts or murder. For this
reason, the hanging knot is essential evidence in hanging
cases. In hanging cases, the rope should be cut between the
hanging point and the knot to preserve evidence (13). The
question of how the emergency health team should lower
the patient in the intervention to the case of hanging alive
was answered correctly by 54.9% of the students before
and 97.9% after the training. In one study, a significant
proportion of students (44.9%) and health professionals
(43.8%) answered this question incorrectly (4). It is thought
that these low rates may be since healthcare workers who
are not pre-hospital emergency care personnel do not
encounter cases of hanging. Our study findings show
that training that includes sample forensic cases requiring

specific knowledge contributes to creating awareness.

Although sexual abuse is frequently experienced in
Turkey and the world, it is known that most of the cases are
not reported. According to World Health Organisation data,
it is stated that one out of every three women is exposed to
sexual assault (17). In our study, when the answers of the
students to the questions about the protection of evidence
in rape cases were examined, 43.8% of the students knew

that the entire urine sample of the sexual abuse victim
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who is unable to hold urine should be taken in a sterile
container before the training, this rate increased to 91.7%
after the training. Especially in cases of sexual abuse, urine
may contain necessary biological evidence such as sperm,
seminal fluid, or other body fluids. Urinary retention
means that this evidence may not yet be lost. Therefore,
a medically appropriate and safe method should be used
for urine sampling (13). The fact that the victim of sexual
assault should not be allowed to eat, drink, gargle, brush
teeth, and wash and clean was answered correctly by
71.5% of the students before the training and 96.5% after
the training. In the case of sexual assault, sperm, saliva, and
other body fluids are potential biological evidence. Actions
leading to this potential evidence’s spoliation should be
prevented. While the priority is to stabilize the patient’s
medical condition, the preservation and proper collection
of potential evidence at the scene and on the patient’s body
is vital for the forensic process. While 16% of the students
before the training knew that the hands of the victim who
scratched the attacker should be wrapped in paper packages
to protect the evidence on the hands, this rate increased to
88.9% after the training. The primary purpose of wrapping
hands with paper is to protect potential evidence (gunshot
residues, biological materials, etc.) that may be found
on the hands in forensic cases. Paper bags are preferred
because paper retains minimal moisture, reducing the
risk of evidence deterioration (13,14,18). In a study, the
majority of healthcare professionals (53.3%) and students
(58.4%) stated that hands should be wrapped in plastic

evidence bags to protect the evidence (4).

Sawyer et al. (2017) stated that although Australian
paramedics frequently encountered rape cases, they did not
have adequate training or formal preparation to manage
these situations (19). In a study conducted in South Africa, it
was determined that pre-hospital emergency care providers
lacked knowledge and skills in the management of rape

victims, and a multidisciplinary guideline was needed (20).

Turkey has policies and protocols for the management of
forensic evidence. However, the difficulties encountered
in practice and the deficiencies in the knowledge level of
the staff reveal the need for continuous improvement and

development efforts in this field.

CONCLUSION

The study shows that forensic case and evidence
management training significantly increased the knowledge
level of paramedic students. It was found that students
showed significant improvement in recognizing situations
that should be reported as forensic cases, correctly
identifying evidence at the scene, and understanding
their duties in forensic cases. The increase in the level
of knowledge in specific forensic cases, such as gunshot
injuries, hangings, and sexual assaults is particularly
noteworthy. This situation suggests that such training may
enable paramedics to intervene in forensic cases more

accurately and consciously.

The study emphasizes that increasing the forensic
awareness of paramedic students during their formal
education is essential for the correct functioning of forensic
processes. It has been shown that uneducated health care
personnel may be inadequate in reporting forensic cases
and forensic evidence management, and this training can

reduce this risk.
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Violence Against Healthcare Workers: 3 Case Reports
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Amag: Saglik calisanlara yonelik siddet, diinya genelinde dnemli bir halk sagligi sorunu haline gelmistir. Caliymanin amact, saglik ¢alisanlari arasindaki
siddetin paradoksal dogasini vurgulamak ve bu tiir olaylarin hem fiziksel hem de psikolojik etkilerine dikkat gekmektir.

Yontem: Olgularin tahkikat dosyalari, hastane otomasyon sistemi, e-nabiz sistemi retrospektif olarak taranarak adli birimlerce sevk edilen ve saglik ¢alisanlari
arasinda meydana gelmis ti¢ siddet olgusu ¢aligma kapsamina alindi.

Olgular;

1.0lgu; sekreter olarak calistigi bolimde ayni boliimde uzmanlik egitimi alan bir doktor tarafindan darp edilmesi 6ykiisii olan hastada yiizeyel lezyonlar meydana
gelse de “Travma Sonrasi Stres Bozuklugu” meydana gelmistir.

2.0lgu; ameliyathane ortaminda birlikte uzmanlik egitimi aldig1, kidemi kendisinden az bir doktor ile tartisma ve yumrukla darp edilme dykiisii ile gelen hastada
sol goz altinda, boyun sag lateralde 5x2cm hiperemik alanlar, sol 6n kol kiibital bolgede abrazyonlar tespit edilmis olup “akut stres bozuklugu” meydana
gelmistir.

3.0lgu; uzmanlik egitimi alan bir doktor oldugunu, ameliyathanede bir bagka boliimde uzmanlik egitimi alan bir doktorla tartisma ve suratina telefon atilmast
Oykiisiiyle olan hastada sag zigomatik bolgede 5x6cm’lik kirmizi renkli ekimoz olup hasta herhangi bir psikiyatrik yakinma tariflememistir.

Tartisma: Saglik ¢alisanlarinin maruz kaldigr siddetin nedenleri arasinda is yiikii, mesleki stres, hiyerarsik baskilar ve iletisim problemleri 6ne ¢ikmaktadir.
Saglik ¢alisanlari arasindaki siddeti 6nlemek i¢in is ortaminda psikososyal risk faktorlerinin degerlendirilmesi, kriz yonetimi ve iletigim becerilerinin gelistirilmesi
gereklidir. Ayrica, kurumsal diizeyde diizenlemeler yapilarak giivenli calisma kosullar1 saglanmalidir. Calismamiz, saglik sektoriinde meslektaslar arasi siddeti
onlemeye yonelik farkindaligin artirilmasi ve etkili onlemler gelistirilmesi gerektigini vurgulamaktadir.

Anahtar Kelimeler: Travma Sonrasi Stres Bozuklugu, Saglik Calisanlari, Siddet

Objective: Violence against healthcare workers has become a major public health problem worldwide. The aim of the study is to emphasize the paradoxical
nature of violence among healthcare workers and to draw attention to both the physical and psychological effects of such incidents.

Method: Three cases of violence among healthcare workers referred by judicial units were included in the study by retrospectively scanning the investigation
files of the cases, hospital automation system, and e-pulse system.

Cases;

Case 1; Although superficial lesions occurred in the patient with a history of being beaten by a doctor who was receiving specialist training in the same
department where he worked as a secretary, “Post-Traumatic Stress Disorder” occurred.

Case 2; The patient who came with a history of being beaten with a punch by a doctor who was receiving specialist training in the operating room environment
and who was receiving specialist training together, was detected to have 5x2 cm hyperemic areas under the left eye, on the right lateral side of the neck, and
abrasions in the cubital region of the left forearm, and developed “acute stress disorder”.

Case 3; The patient, who is a doctor receiving specialization training, had a story of arguing with a doctor receiving specialization training in another department
in the operating room and having a phone thrown in his face, had a 5x6 cm red ecchymosis in the right zygomatic region and did not describe any psychiatric
complaints.

Conclusion: Workload, occupational stress, hierarchical pressures and communication problems are prominent among the causes of violence experienced
by healthcare professionals. In order to prevent violence among healthcare professionals, it is necessary to evaluate psychosocial risk factors in the work
environment, develop crisis management and communication skills. In addition, safe working conditions should be provided by making arrangements at the
institutional level. Our study emphasizes that awareness should be increased and effective measures should be developed to prevent violence among colleagues
in the healthcare sector.

Keywords: Post-Traumatic Stress disorder, Healthcare Workers, Violence
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GIRIS

“Siddet” kavrami Diinya Saghk Orgiitii tarafindan
“fiziksel gii¢ veya otoritenin bagka bir bireye, bir gruba
ya da topluluga karsi tehdit edici sekilde veya kasith
olarak uygulanmast sonucunda maruz kalanlar iizerinde
yaralanma, 6lim ve psikolojik zararlara yol agmasi ya
da yol agma olasiligmin bulunmasi durumu” olarak
tanimlanmaktadir(1). Diinyada ve iilkemizde saglik
calisanlarina uygulanan siddet giiniimiizde halk saglig
problemi haline gelmistir(2,3). Ulkemizde yapilan bir
calismada; saglik calisanlariin siddete maruz kalma
riskinin diger hizmet sektorlerine kiyasla on alt1 kat
yiiksek oldugunu belirtilmektedir(4). Hasta ve yakinlarinin
saglik c¢alisanlarina yonelik siddeti, is yiiki, is yerindeki
stres, psikolojik yipranma ve ekonomik nedenlerle
saglik calisanlart da birbirlerine siddet uygular hale
gelmistir. Literatiirde saglik c¢alisanlarina yonelik siddet
hakkinda birgok ¢aligma bulunmakla beraber saglik
calisanlarinin birbirine uyguladig: siddet hakkinda ¢aligma

bulunmamaktadir.

Calismamizda Mersin Universitesi Hastanesi Adli
Tip Anabilim Dali’na (AD) adli birimler tarafindan darp
nedeniyle kati rapor alinmasi igin gonderilen olgular
arasindan, saglik ¢alisanlari arasinda siddet meydana gelen
ti¢ olgu retrospektif incelenerek; siddetin saglik ¢aliganlari
arasinda olmasmin paradoksuyla gosterilmesi, siddetin
fiziksel oldugu gibi ruhsal sonuglarinin da olduguna dikkat

cekilmesi ve literatiire katki saglamasi amaglanmustir.

OLGU 1 (31 YAS, ERKEK)

25.10.2021 tarihinde darp edilme ykiisii ile acil servise
bagvurmustur. Acil serviste yapilan muayenesinde; sag g6z
altinda hiperemi, sag ve sol kulak arkasinda kizariklik, sol
iist kol medialde hiperemi ve alin sagda dermabrazyon
tarihli Adli Tip AD

oldugu belirtilmistir.  Ayni

polikliniginde alinan anamnezinde; sekreter olarak calistigi

bolimde uzmanlik egitimi alan bir doktor tarafindan
poliklinik isleyisi yiiziinden ¢ikan bir tartismadan dolay1
darp edildigini, darp eden sahis tarafindan tekrar zarar
gorecegine dair korkularmim oldugu, uykuya dalmakta
glicliik cektigi, istahinin kapandigi, isine odaklanamadigi
i¢in iglerini baska bir ¢alisma arkadasina devrettigi, is yeri
degisikligi talebinde bulunma istegini ifade etti. Yapilan
muayenesinde sag frontal bolgede vertikal 2x0,5cm’lik
sol onkol posterior ortada 3x0,5cm’lik 2 adet, batin sol
alt kadranda 2x0,3cm’lik dermabrazyonlar, bilateral
g0z altlarinda, sag kulak altinda 3x0,2cm’lik, sol iist kol
distal medialde 4x3cm’lik, bilateral el sirtinda kirmizi
renkli ekimozlar oldugu goriildii. Psikiyatrik yakinmalari
bulunan hasta Ruh Sagligi ve Hastaliklar1 AD’ye konsiilte
edildi. Ruh Sagligi ve Hastaliklart AD muayenesinde;
gOrlinimii sosyokiiltiirel diizeyi ile uyumlu, 6z bakimi
normal, yasinda gosterdigi, goriisme esnasinda travmatik
olaydan bahsederken sikintili goriindiigii, sesinin titredigi
gozlendigi, anksiy6z oldugu, diislince igeriginde travmatik
olayla ilgili kaygi, yeniden zarar gérme korkusu hakim
oldugu, suicidal ve homicidal diislince olmadigi, olaya bagl
“Akut Stres Tepkisi” gelistigini, takip edilmesi gerektigi
belirtilmektedir. Ruh Sagligi ve Hastaliklart AD 30.11.2021
tarihli kontrol muayenesinde; goriisme esnasinda travmatik
olaydan bahsederken sikintili goriindiigii, sesinin titredigi
gozlendigi, duygu durumu anksiy6z ve ¢okkiin oldugu,
diistince igeriginde travmatik olayla ilgili kaygi, yeniden
zarar gorme korkusu, anhedoni, flashback ve kaginma
hakim, karamsarlik, ¢aresizlik temalar oldugu, olaya bagh
“Travma sonrasi stres bozuklugu” gelistigi, takibe alindigi

belirtilmektedir.
OLGU 2 (32 YAS, KADIN)

08.05.2023 tarihinde darp edilme Oykiisi ile acil
servise bagvurmustur. Acil serviste yapilan muayenesinde;
sol periorbital ekimoz, sol onkol kiibital bolgede tirnak

izi ile uyumlu abrazyonlar oldugu belirtilmistir. Ayni
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tarihli Adli Tip AD polikliniginde alinan anamnezinde;
ameliyathane ortaminda birlikte uzmanlik egitimi aldigi,
kendisinden kidemi az bir doktor ile is boliimii konusunda
tartistiklarini, sahsin kendisini yumrukla darp ettigini,
olayin hemen sonrasinda mutsuz ve &fkeli hissettigini, 3
giinliik siire zarfinda ¢okkiinliik, kaygi, korku, sugluluk
diistincesi, keyif alamama, istahsizlik, uyku bozuklugu, ige
kapanma, kaginma davranislari, hatirlaticilar ile olay1 tekrar
yasantilama yakinmalarinin oldugunu ifade etti. Yapilan
muayenesinde; sol gz altinda, boyun sag lateralde 5x2cm
hiperemik alanlar, sol 6n kol kiibital bolgede abrazyonlar
saptanmustir. Psikiyatrik yakinmalari olan hasta Ruh
Saglig1 ve Hastaliklar1t AD’ye konsiilte edildi. 11.05.2023
tarihli Ruh Sagligi ve Hastaliklar1 AD muayenesinde;
gOrliiniimii  sosyokiiltiirel diizeyi ile uyumlu, konusma
amaca yonelik, miktari, spontanligi ve hizi normal oldugu,
duygulanim ¢okkiin oldugu, diisiince igeriginde olaya

dair ruminatif diisiinceler mevecut olup sanri, obsesyon,

suisidal ve homisidal diisiince olmadigi, sahista mevcut
bulgular esliginde “Akut Stres Bozuklugu” tanisi1 6n planda

diistiniildiigd, takibe alindig1 belirtilmektedir.
OLGU 3 (29 YAS, KADIN)

31.12.2018 tarihinde darp Oykiisii ile acil servise

basvurmustur. Acil serviste yapilan muayenesinde;

sag zigomada 5x6cm’lik hiperemik alan oldugu
belirtilmektedir. Ayni tarihli Adli Tip AD polikliniginde
alman anamnezinde; uzmanlik egitimi alan bir doktor
oldugunu, ameliyathanede bir bagka bdliimde uzmanlik
egitimi alan bir doktorla yogunluktan ve buna bagh
aksamalardan dolay1 tartistiklarint ve suratina telefon
attigimi ifade etti. Yapilan muayenesinde; sag zigomatik
bolgede Sx6cm’lik kirmizi renkli ekimoz saptandi. Kisi
herhangi bir psikiyatrik yakinma tariflemediginden Ruh

Saglig1 ve Hastaliklart AD’ye konsiilte edilmedi.

Tablo 1. Saglik ¢alisanlarinin saglik ¢calisanina uyguladigi siddet olgularina iliskin demografik, olay yeri, siddet uygulayanin mes-

legi, fizik muayene bulgular1 ve psikiyatrik degerlendirmeleri

Siddeti
Olgu  Yas Cinsiyet Olay Tarihi Olay Yeri Uygulayanin Fizik Muayene Bulgular Ozeti Psikiyatrik Tan1
Meslegi
Sag frontal bolgede 2x0,5 cm, sol 6n
Arastirma kolda 2 adet 3x0,5 cm, batin sol alt Travma Sonrasi
1 31 Erkek 25.10.2021 Poliklinik Gorevlisi kadranda 2x0,3 cm dermabrazyon; Stres Bozuklugu
Doktor bilateral goz alt1 ve el sirtlarinda (TSSB)
ekimozlar
At o hiperemt ol . Akut Stres Borauk
2 32 Kadin  08.05.2023 Ameliyathane Gorevlisi era e Jx= cm uperem, 507 O cut stres Bozuk-
kol kiibital bolgede tirnak izleriyle lugu (ASB)
Doktor
uyumlu abrazyon
Arastirma o o omatik bolgede 5x6 om’lik
3 29  Kadm 31.12.2018 Ameliyathane Gorevlisi £ zigomatix bolgede Sxb cm il Yok
Doktor kirmizi renkli ekimoz
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TARTISMA

Gilinimiizde hasta ve hasta yakinlarmin

siddet

saglik
calisanlarina uyguladiklari olaganlagmis  bir
durum haline gelmistir. Ulkemizde saghk calisanlarina
yonelik siddetin baglica nedenleri arasinda uzun bekleme
stireleri, hasta ve yakinlarinin asirt talepleri, diisiik
egitim seviyesi, hastane kurallarina uyumsuzluk, saglik
calisanlarinin zaman kisithiligt ve uzun calisma saatleri
yer almaktadir. Ayrica ddeme giigliigli yasayan hasta ve
hasta yakinlarinin yasadigi stres ve saglik personeliyle
olan iletisim problemleri de bu siddetin artiginda etkili
olabilmektedir (8). Saglik calisanlari siklikla sistemdeki
aksakliklarin sorumlusu olarak goriilmekte ve bu da onlart
siddetin hedefi haline getirmektedir. Siddet yalnizca
fiziksel degil, ayn1 zamanda s6zli ve psikolojik diizeyde
de gerceklesmektedir. Bu durum birgok ¢alismada detayl
sekilde ele alinmistir (5,6,8,9).

Bununla birlikte, ¢aligmamizda incelenen ii¢ olguda
siddet, hasta ve yakini kaynakli degil; saglik ¢alisanlart
arasinda gozlemlenmistir. Bu durum, artan is yikii,
stres, psikolojik tikenmislik ve kurumsal destek
eksikliginin saglik personeli arasinda catigmalara ve
siddet davraniglarina yol acabildigini gostermektedir.
Her ne kadar ii¢ olguda da gelisen fiziksel yaralanmalar
yiizeyel diizeyde (dermabrazyon, ekimoz gibi) olsa da, bir
olguda travma sonrast stres bozuklugu gelismis olmasi, bu
olaylarin saglik ¢alisanlart tizerinde ciddi psikiyatrik ve

mesleki etkileri olabilecegini ortaya koymaktadir.

Diinya Saglik Orgiiti ve Uluslararas1 Calisma
Biirosu’nun yayimladig: raporlara gore, farkl iilkelerdeki
saglik ¢alisanlarinin %3 ila %17’si fiziksel siddete, %27 ila

%67’si sozel siddete maruz kalmaktadir (9).

Ulkemizde Kocaeli’de yapilan bir ¢alismada; saglik
calisanlarinin ¢alisma yasami boyunca siddete ugrama

orant %72.6, son 12 ayda siddete maruz kalma orani

%72,4 olarak bildirilmis; en fazla maruz kalinan siddet
tird %98,5 ile sozel siddet olup siddetin en fazla hasta
yakinlart ve erkekler tarafindan uygulandigi belirtilmistir
(5). Samsun’da yapilan bir bagka calismada hekimlerin
%67,8’si mesleki yasamlart boyunca en az bir kez
%86,4’linlin %38,9’unun

siddete ugradigini, s0zli,

hasta kaynakli, %@81,4’linilin ise erkek saldirganlara
maruz kaldigimni belirtmigti. Bu c¢alismada yer alan
hekimlerin %72,3’1, saglik sistemindeki olumsuzluklarin
sorumlusunun hekimler olarak gosterilmesinin siddeti
artirdigin1  diistinmektedir. %79,6’s1 ise hekime yonelik

siddeti Onlemek amaciyla yasal yaptirimlarin yeniden

diizenlenmesi gerektigini ifade etmistir (6).

Eskischir’de yapilan bir ¢alismada; saglik ¢alisanlarinin
%>50.8’inin ¢alisirken en az bir siddet tiirline maruz
kaldig1, 39 yas alt1, 61-120 ay arasi hizmet siiresine sahip
olanlarin, devlet hastanesi ve birinci basamakta calisan
pratisyen hekim ve hemsirelerin daha fazla siddet yasadigi
belirtilmektedir. Ayrica, ¢alisanlarin yasadigi siddeti olagan
bir durum olarak gérmeleri nedeniyle pek ¢ok olayin resmi

olarak bildirilmedigi vurgulanmaktadir (7).

Bizim ¢aligmamizda yer alan {i¢ olgu hekim olup hepsi
29-32 yas araligindadir. Bu durum, siddet vakalarinin daha
geng ve daha az deneyimli saglik calisanlarinda daha sik
goriildigiinii belirten literatiirle (5,6,7) ortiismektedir. Bu
durum, geng ¢alisanlarin otorite eksikligi, kriz yonetiminde
deneyimsizlik ve iletisim becerilerinin  heniliz tam
gelismemis olmast gibi nedenlerle daha kirtllgan konumda

olmalariyla agiklanabilir.

Saglik calisanlarma yonelik siddetin cinsiyete gore
dagilim1 da dikkat gekicidir. Literatiirde kadinlarin daha
cok sozel, erkeklerin ise fiziksel siddete maruz kaldigi
belirtilmistir (8,10). Bu durumun, toplumsal cinsiyet rolleri

ile ilgili oldugunu diisiinmekteyiz.

Burada dikkat ¢ekilmesi gereken onemli bir gelisme,
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12 Mayis 2022 tarihinde kabul edilen ve 26 Mayis 2022
tarihli Resmi Gazete’de yayimlanarak yiiriirliige giren
7406 Sayili “Tiirk Ceza Kanunu ve Bazi Kanunlarda
Degisiklik Yapilmasma Dair Kanun”dur. Bu diizenleme
ile birlikte saglik calisanlarina karsi gorevleri sirasinda
ya da gorevleri dolayisiyla islenen kasten yaralama sugu,
Ceza Muhakemesi Kanunu’nun (CMK) 100. maddesi
kapsaminda katalog suclar arasmna alinmistir. Boylece,
bu tir suclarda artik tutuklu yargilama yolu agilmis,
faillere yonelik cezai yaptirimlarin caydiriciligi artirilmak
istenmistir. Ayrica, 5237 sayilt Tirk Ceza Kanunu’nun
113. maddesine eklenen yeni fikra ile, “saglik hizmetinin
konusu oldugu suglarda cezalarin altida bir oranina kadar
artirtlabilecegi” hitkkme baglanmistir. Bu diizenlemelerle
birlikte saglik calisanlarinin goérev giivenliginin yasal

zeminde giiclendirilmesi hedeflenmistir(14).

Bu kapsamli yasal diizenlemelere ragmen, son yillarda
yapilan saha aragtirmalar1 ve meslek orgiitlerinin raporlari,
siddetin goriinlirliigliiniin devam ettigini ve caydiricilik
etkisinin heniiz arzu edilen diizeye ulasmadigimni ortaya
koymaktadir(15). Uygulamada yasanan aksakliklar,
su¢ duyurularinda etkin islem yapilmamasi ve bazi
siddet olaylarinin hald “basit yaralama” kapsaminda
degerlendirilerek adli siireglerin etkisiz kalmasi gibi
faktorler, diizenlemenin sahadaki etkisini simirlamaktadir.
Bu durum, sadece yasal yaptirimlarin artirilmasinin yeterli

olmadigint; Onleyici, egitici ve kurumsal stratejilerin de

eszamanli olarak gelistirilmesi gerektigini gostermektedir.

Saglik ¢alisanlar1 arasinda meydana gelen siddet olaylari
ise ¢aligma ortaminda ciddi huzursuzluk yaratmakta, ekip
dinamigini bozmakta ve saglik hizmetlerinin niteligini
olumsuz etkilemektedir. Bu durum yalnizca bireyler arasi
bir problem olarak degil; is ortaminda artan is yiiki,
tilkenmislik, personel eksikligi, etkisiz yonetim ve iletisim
zafiyetleri gibi yapisal sorunlarla da iligkilidir (12,13).

Saglik calisanlart arasinda siddeti onlemek icin sadece

bireysel diizeyde degil, sistemsel diizeyde de miidahaleler

gerekmektedir.

Yogunlugun azaltilmast, is ylikiiniin dengelenmesi, adil
ndbet sistemleri, calisanlara diizenli psikososyal destek
saglanmasi, stres yonetimi egitimleri ve acik iletisimin
tesvik edilmesi onemlidir (10,11). Saglik kuruluslarinda
siddeti tolere etmeyen bir kurum kiiltiirii olusturulmali
ve gerekli tiim yasal onlemler uygulanmalidir. Bunun
yaninda, hasta ve hasta yakinlariyla iletisimi giiclendirmek
icin farkindalik programlari olugturulmali, hasta haklar1 ve
sorumluluklar1 konusunda bilgilendirme sistemleri devreye

alinmalidir.

Sonug olarak, saglik ¢aliganlarin maruz kaldig: siddet
sadece bireysel bir davranis sorunu degil; sistematik, ¢ok
boyutlu ve ciddi sonuglari olan bir halk saglig1 problemidir.
Bu nedenle, bu siddetin tiim yonleriyle degerlendirilmesi
ve kurumlar arasi koordinasyon iginde onleyici stratejiler

gelistirilmesi zorunlu oldugunu diisiinmekteyiz.
Bildirimler
Cikar catismasi

Yazarlar bu makale ile ilgili herhangi bir ¢ikar ¢catismasi

bildirmemislerdir.
Finansal destek

Yazarlar, bu ¢aligma icin herhangi bir finansal destek

almadiklarin bildirmislerdir.
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Tarim Ilaglarimin Oral Alimu ile Intihar Olgusu
A Case of Suicide Due to Oral Ingestion of Pesticides

Ertugrul Gok*, (© Serbiilent Kilig*

! Kastamonu Univesitesi, Tip Fakiiltesi, Adli T1ip Anabilim Dali, Kastamonu, Tiirkiye

Tarim ilaci kullanilarak yapilan intihar orijinli dliimler 6zellikle gelismekte olan iilkelerde sik¢a karsilagilan 6nemli bir halk sagligi sorunudur. Bu kimyasal
tirtinlerin kolay ulasilabilir ve ucuz olmasi nedeniyle tercih edildigi diisiiniilmektedir. Paylasilan olgu ile tarim ilaci igerek intihar eden bir vakanin olay yeri,
klinik ve otopsi bulgularinin paylasilmasi ve bilimsel literatiir ile tartigilmasi amaglanmaktadir.

31 yasinda erkek evinde yataginda 6li bulunmustur. Olay yeri incelemesinde iginde sar1 renkli stvi bulunan iki adet sise, yatak ¢arsafinda kusmuk bulagigt
ve kendisine yazilmis olan depresif bozukluk tanili bir adet regete bulunmaktadir. Yapilan toksikolojik analizde; mide igeriginde ve olay yerindeki 6rneklerde
organofosfatli insektisitlerden diklorvos, malatyon ve klorpirifos, ayrica viicut sivilarinda paroksetin ve midazolam tespit edilmistir. Kisinin 6liimiiniin
organofosfatli insektisitlerden oral alinan diklorvos, malatyon ve klorpirifos zehirlenmesi sonucu meydana gelmis oldugu raporlanmustir.

Sunulan olguda oldugu gibi intoksikasyon sonucu &ldiigiinden siiphelenilen olgularda; detayli olarak olay yeri incelemesi yapilmasi, otopsi yapilmasi ve
toksikolojik analizlerin analizi olduk¢a 6nemlidir. Boylece 6liim nedeninin yanisira 6liim orijininin de ortaya konulmasi saglanacaktir..

Anahtar Kelimeler: intihar, Organofosfatl insektisit, Tarim ilaci.

Abstract

Suicide-related deaths caused by the usage of pesticides are an important public health problem which is frequently seen especially in development and
developing countries. It is thought that these chemical products are preferred because they are easily accessible and cheap. The aim of this case presentation is
to share the crime scene investigation, clinical and autopsy findings of a case who committed suicide by drinking pesticides and, to discuss those findings with
the scientific literature.

A 31-year-old man was found dead in his bed at home. During the crime scene investigation, two bottles containing yellow liquid, vomit on the bed sheet, and a
drug prescription for treatment of depressive disorder were found. In the toxicological analysis, the organophosphate insecticides including dichlorvos, malathion
and chlorpyrifos were determined in the stomach contents and samples collected at the crime scene, as well as paroxetine and midazolam in body fluids. It has
been reported that the death of the person occurred as a result of orally taken poisoning with organophosphate insecticides.including dichlorvos, malathion and
chlorpyrifos.

Cases in which death is suspected as a result of intoxication, as in the case presented; it is very important to conduct a detailed crime scene investigation, to
perform autopsy, and to determine toxicological analyses. In this way, the origin of death as well as the cause of death will be revealed.

Keywords: Suicide, Organophosphate insecticide, Pesticide
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GIRIS

Pestisitler, zararli organizmalara karsi miicadelede
kullanilan kimyasal bilesiklerdir. Pestisit grubu bilesiklerin
icinde yer alan insektisitler, tarim triinlerini zararli
boceklere karsi korumak amaciyla kullanildigindan daha
yaygin olarak “tarim ilaci” olarak adlandirilmaktadir
(1). Pestisitlerin oral alimi ile intihar edilmesi, 6zellikle
gelismemis ya da gelismekte olan iilkelerde sikca
goriilmektedir (2). Gunnell ve arkadaglarinin galismasi,
diinya genelindeki intihar vakalarimin tigte birinin pestisit
kullanimiyla gergeklestigini ortaya koymaktadir (3). 1996-
2010 yillar1 arasinda Brezilya’da pestisit kullanilarak
gergeklestirilen 6liimlerde intihar oranmin 100.000 kiside
6,4 kisi oldugu tespit edilmistir (4). Tiirkiye’de 2014 yilinda
7303 kisinin tarim ilaglari kullanarak intihara tesebbiis
ettigi bildirilmistir. Bahsi gecen vaka sayisi 2018’de
8945’¢ yiikselmistir. Ulkemizde tarim ilaglar1 kullanilarak
gergeklestirilen intiharlar, en sik yaz aylarinda ve ikinci
dekadda goriilmektedir (5). 2024 yilinda iilkemizde
kimyevi madde kullanilarak gergeklestirilen intihara bagli
6liim sayis1 148 olup; tiim intihar metotlari arasindaki orani

%3,3°tiir (6).

Organofosfatlar, asetilkolinesterazi inhibe ederek
asetilkolin birikimine ve ndrotoksisiteye neden olmaktadir
(7). Diklorvos, asetilkolinesterazi inhibe ederek kas
zayiflig1, segirmeler ve solunum kaslarinda felg yoluyla
6liime neden olabilmektedir (8). Malatyon, karaciger ve
bobrekte birikerek sindirim ve solunum sistemi sorunlart,
bas agrist ve bas donmesine yol agabilmektedir (9).
Klorpirifos, asetilkolinesterazi inhibe ederek semptomlarin
hizla ortaya ¢ikmasma ve yiiksek dozda alindiginda

dakikalar i¢inde 6liime neden olabilmektedir (10).

Evinde tarim ilaglar1 almak suretiyle intihar eden bir
olgu sunularak; orijin tespiti i¢in olay yeri incelemesi

ve otopsi siireglerine yonelik farkindaligin artirilmasi

amaglanmistir. Bu amagla, Adli Tip Kurumu Diyarbakir
Grup Baskanligi’'nda otopsisi yapilan kisinin adli-tibbi
evraki, otopsi bulgulari, toksikolojik ve histopatolojik

analiz sonuglar1 incelenmistir.

OLGU

31 yasinda, evli, bir ¢ocuklu, meslegi 6gretmen oldugu
bilgisi edinilen erkek birey, dis merkezde bir il merkezinde
evinde yataginda hareketsiz bulunmustur. Kisinin cesedi
112 ambulans servisi tarafindan saglik kurulusuna
kaldirilmistir. Saglik kurulusunda yapilan muayenesinde;
kisinin yasam bulgulari olmadigi ve 6lii duhul oldugu
saptanmistir. Olay yerinde yapilan incelemede; i¢inde sari
renkli sivi bulunan bir adet sise (Resim 1), yatak carsafinda
kusmuk bulasigi ve kendisine iki ay dnce yazilmis olan orta
depresif nobet tanilt bir regetenin bulundugu goriilmiistiir

(Resim 2).

Resim 1. Olay yerinde bulunan iginde sar1 renkli siv1 olan bir
sise

Ertesi giin yapilan otopsisinde dis muayenede; boyun
sag yanda, her iki dirsek biikliimiinde, sol kol 6n yiizde
tibbi girisime bagli ekimozlu enjeksiyon izleri, sol burun
deliginde kan bulasigi, sol el tigiincli parmak dorsalinde
0,5em’lik cildi siyrik izlenmistir. Cesette bahsi gegen
bulgularin haricinde herhangi bir atesli, atesgsiz silah

yaralanmasina veya darp belirtisine rastlanmamugtir.
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Resim 2. Olay yerinde bulunan orta depresif nébet tanili
bir adet regete

¢ muayenede; boyun sag yanda enjeksiyon bolgesine
uyan alanda yumusak dokuda 2xlcm’lik ekimoz; kalp
ylizeylerinde yer yer petesiler; akciger ylizeylerinde hafif
diizeyde antrakotik goriinim, petesiler ve kesitlerinde
6dem; brons ve bronsiyollerde kanli bulasik goriiniim;
ve i¢ organlarda konjesyon izlenmistir. Viicuttan alinan
ornekler tizerinde yapilmig olan histopatolojik incelemede;
akcigerlerde intraalveolar taze kanama ve odem; i¢

organlarda konjesyon saptanmistir.

Toksikolojik analizde; i¢ organlarda salisilik asit;
mide iceriginde organofosfatli insektisitlerden; diklorvos,
malatyon ve klorpirifos, ayrica paroksetin, naproksen
ve asetil salisilik asit, kanda; (benzodiazepin grubuna ait
etken bir madde olan) midazolam, salisilik asit, safrada;
(organofosfathi insektisitlerden) diklorvos, naproksen ve
salisilik asit bulunmustur. Olay yerinde bulunmus olan bir
adet sise icerisindeki sar1 renkli sivi 6rnekleri ile ¢arsaf
iizerinde tespit edilen bulasik leke numunesi iizerinde
yapilan toksikolojik analizlerde; diklorvos, malatyon
ve klorpirifos bulunmustur. Kisinin dliimiiniin, tarimda
oral alinan

kullanilan organofosfatli insektisitlerden,

diklorvos, malatyon ve klorpirifos zehirlenmesi sonucu

meydana gelmis oldugu raporlanmistir.

TARTISMA VE SONUC

Intihar amaci ile en sik kullamlan organofosfatli
pestisit malatyon olup; klorpirifos onu izlemektedir (2).
Olgumuzda ve olay yerinden alinan &rneklerde bu iki
maddenin tespit edilmis olmasi; intihar orijinini, literatiir
bilgisi ile desteklemektedir. Intihar amaci ile tarim ilact
alim iilkemizde en sik 20-29 yas araliginda goriilmekte
olup; olgumuzun 31 yasinda olmasi, literatiir bilgisi ile

kismen uyumlu bulunmustur (5).

Olguda psikiyatrik hastalik ‘depresyon’ oykiisiiniin
mevcut oldugu; kendine ait ilag regetesinden ve toksikolojik
analizden anlagilmaktadir. Depresifatak, 6liimle sonuglanan
intihar olgularinda en sik tespit edilen ruhsal durum
bozuklugudur (11). Tarim ilact kullanilarak gergeklestirilen
intihar vakalarinin yaklasik dortte ticiinde eslik eden
bir psikiyatrik hastaligin mevcut oldugu bu hastaliklar
icinde en sik goriilenlerin anksiyete ve depresyon oldugu
bildirilmektedir (12). Pestisit aliminin baslangi¢ bulgular1
en sik bulanti ve kusma olup; bunu biling degisikligi,
nefes darligi, giigsiizlik ve donukluk izlemektedir (13).
Olay yeri incelemesinde yatak ¢arsafinda kusmuk bulasigi

saptanmast, pestisitin klinik etkileri ile uyumludur.

Bir kisinin isteyerek kendisini 6ldiirmesi olan intihar,
giinlimiizde dnemli bir toplum sagligi sorunudur (14,15).
Intihar yontemlerinden biri olan zehirlenmeler, adli tibbin
baslica konularindan biridir. Zehirlenmeye yol agan
etkenlerden biri de tarim ilaglaridir (16-18). Tarim ilaglari,
iilkemizde sik kullanilan intihar girisimi yontemlerinden

biridir (16,17).

Sunulan olgu, tarim ilaglarindan olan organofosfath
insektisitleri oral yoldan alarak intihar etmistir. Intihar
orijinli intoksikasyon vakalarinda madde en sik oral yoldan

almmakta olup giincel ¢aligmalarda; maddenin oral yoldan
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aliminin %97,5 oldugu makaleler mevcuttur (19). Bu

yoniiyle olgumuz literatiir ile uyumludur.

Kimyasal maddelerin oral yoldan alimi ile
gergeklestirilen intiharlarda, maddenin kolay erigilebilmesi
onemli bir tercih sebebidir. Insektisitler, intihar amaci ile
tarimsal bolgelerde daha sik kullanilmaktadir (20). Sunulan
olguda tespit edildigi gibi, intoksikasyon vakalarinda en
oliimciil madde; pestisittir (19). Organofosfatl insektisitler,
irreversibl asetil kolin esteraz intibitorii’diir. Kaza ya
da intihar amaci ile oral aliminda, zehirlenme oliimle
sonuglandr ise; mide igerigi dolayisiyla kusmuk materyali,
heniiz rezorbe edilmemis maddenin saptanmasi i¢in 6zel
6nem tasir (21). Dolayistyla otopside toksikolojik inceleme
yaparken mide igeriginin de alinmasi 6nem arz etmektedir.
Olay yeri incelemesinin yani sira adli tahkikatta oldukga
6nemli olan toksikolojik inceleme igin cesetten ve olay
yerinden gerekli orneklerin (adli vakanin ozelliklerine
gore kan, idrar 6rnekleri, karaciger, bobrek organ pargalari,
mide igerigi, olay yerinde bulunan siipheli materyaller, bos/
dolu enjektorler, ilag/ilag kutulari, kusmuk bulasigi olan

materyaller) alinmasi gerekmektedir.

Bu tiir olgularda, adli tip uzmanlari ve kriminal ekipleri
olay yerini titizlikle inceler. Olayin intihar mi, yoksa
baska bir sucun sonucu mu olduguna dair kesin kanitlar
toplamak i¢in bu orneklerin dogru sekilde alinmasi ve
incelenmesi kritik oneme sahiptir. Alinan toksikolojik
ve histopatolojik Orneklerin sehven karigtirilmadan
laboratuvara gonderilmesine dikkat edilmelidir. Aksi
takdirde, alinan toksikolojik drnek, histopatolojik 6rnekmis
¢gibi ¢aligilacagindan istenilen dokuda (6rnegin: enjeksiyon
alan1 dokusu) toksikolojik analiz yapilamayacaktir. Bu

hususta adli tip uzmanlarina biyiik gérev diigmektedir.

Tiirkiye’de sik olarak goriilen, tarim ilact kullanilarak
gerceklestirilen bir intihar olgusu, olgunun psikiyatrik
tedavisine ait regete ve olay yeri incelemesinde elde

edilen karakteristik bulgular ile birlikte paylasilarak;

adli tip uzmanlarinm dikkatinin bu tiir olgulara
¢ekilmesi amacglanmistir. Sunulan olguda oldugu gibi,
zehirlenme sonucu 6ldiigi diisliniilen kisilerin 6liimleri
ile karsilasildiginda; olayla ilgili adli tahkikat bilgilerine
ulasilmali, kapsamli olay yeri incelemesi yapilmali,
bulgular usuliine uygun toplanmali ve sonrasinda
otopsi yapilmalidir. Béylece oliim nedeninin yani sira
0lim orijininin de agikliga kavusmasinin kolaylasacagi

unutulmamalidir.
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Yontemlerine Giincel Yaklasimlar
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Sug olaylarmin aydmlatilmasinda olay yerinde toplanan bulgularin ¢ogu viicut sivilaridir. Bu bulgular, magdur ve siiphelinin belirlenmesiyle, beraat veya
tutukluluk kararina ok énemli katkida bulunurlar. Viicut sivisinin tespiti, bir olayin ¢dziimlenmesindeki ilk adimdir. ilk inceleme olay yerinde alternatif 11k
kaynagi ve kimyasal testlerle gerceklestirilirken, laboratuvarda da mikroskop ve kaset testleriyle viicut sivilart kimliklendirilmektedir. Giiniimiizde, DNA
metilasyon (DNAm) tespiti ve RNA tabanli profilleme yontemleri, son zamanlarda geleneksel viicut sivisi tanimlama yontemlerinin yerini almaya baslamistir.
Periferik kan, menstrual kan, meni, tiikiiriik ve vajinal sekresyon olmak iizere bes temel viicut sivisina 6zgii DNAm belirtegleri, bu biyolojik materyallerin
kaynagimin dogru sekilde tespit edilmesini saglamaktadir. Klasik yontemlerin aksine, DNAm analizleri az miktarda veya bozunmus 6rneklerden giivenilir
sonuglar vermektedir. Bu nedenle, biyolojik sivilarin tespiti, cinsel saldir1 veya siddet gibi ceza davalarinin aydinlatilmasinda umut vermekle birlikte heniiz
erken bir ara¢ oldugunu ortaya koymaktadir. Giiniimiizde, DNA metilasyon tespiti veya RNA tabanli profilleme yontemleri geleneksel viicut sivisi tanimlama
yontemleriyle birlikte kullanilmaya baglamistir. Ancak adli incelemelerde kimliklendirme igin epigenetik belirteglerin se¢imi konusunda hassas davranmak ve
¢ok sayida dogrulama galismalar1 yapmak gereklidir.

Anahtar Kelimeler: DNA metilasyonu, Biyolojik kalmtilar, Viicut sivilarmin kimliklendirilmesi, Adli biyoloji, Epigenetik,

Abstract

Most of the evidence collected at the crime scene for solving criminal incidents consists of body fluids. These findings are crucial for identifying the victim and
suspect and contribute significantly to the decision of acquittal or pretrial detention. Body fluid identification is the first step in solving a crime. While the initial
investigation is carried out at the scene using alternative light sources and chemical tests, in the laboratory, body fluids are identified using microscopes and
cassettes. Recently, DNA methylation (DNAm) detection and RNA-based profiling methods have begun to replace traditional methods for identifying body fluids.
DNA markers specific to five primary body fluids—peripheral blood, menstrual blood, semen, saliva, and vaginal secretions—allow for accurate identification of
the source of these biological materials. Unlike traditional methods, DNAm analyses yield reliable results from small amounts or degraded samples. Therefore,
while the identification of biological fluids offers promise in solving criminal cases such as sexual assault or violence, it remains an early-stage tool. Currently,
DNA methylation detection and RNA-based profiling methods are being used alongside traditional methods for identifying body fluids. However, it is necessary
to be meticulous about the selection of epigenetic markers for identification in forensic examinations and to conduct numerous validation studies.

Keywords: DNA methylation, Body fluid identification, Forensic biology, Epigenetics
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Adli biyoloji, olay yerinden elde edilen biyolojik
bulgularin bilimsel teknikler araciligiyla analiz edilerek
delil niteligi kazanmasinda kritik rol oynayan 6nemli bir
disiplindir. Dr. Edmond Locard’in (1877-1966) ortaya
koydugu degisim prensibi dogrultusunda, sugun ve
suglunun bulundugu her temasin mutlaka bir iz biraktig
kabul edilmekte olup, bu izler genellikle biyolojik kalintilar
seklinde karsimiza gikmaktadir (1). Olay yerinde bulunan
herhangi bir viicut sivisi kalintisinin biyolojik kdkeninin
tespiti; olaymm zaman, yer ve fail agisindan yeniden

yapilandirilmasina ve adli olgunun ¢6ziimlenmesine olanak

sagladigindan biiyiikk 6nem tagimaktadir (2).

Periferik kan, menstrual kan, meni, tikiiriik, vajinal
sekresyon ve ter gibi biyolojik bulgularin; glinlimiizde yeni
nesil DNA ve RNA tabanli kimliklendirme yontemleriyle
incelenmesiyle viicut sivisinin ve dokularim orijini
belirlenebilmektedir (3,4). Her olayin orgiisii ve niteligi
birbirinden farkli oldugundan, elde edilen biyolojik
bulgular da cesitli 6zellikler gosterebilir. Viicut sivilari
makroskobik olarak birbirine benzemekle birlikte karigim
halinde tespit edildiklerinde analiz siireci zorlagabilir
(5). Ayrica lekenin ¢iplak gozle goriilememesi, oldukga
az miktarda bulunmasi ve biyolojik materyalin degrade
olmasi analizi giiclestiren diger faktorler arasinda yer
almaktadir. Bu baglamda, olay yerinde alternatif 1sik
kaynaklari ile kimyasal ve enzimatik testlerin kullanilmast;
bulgunun konumu, miktari, bozunma seviyesi ve viicut
stvist tiriinlin On tarama yoluyla belirlenmesi agisindan

oldukc¢a 6nemlidir (6).

On tarama testleri genellikle yiiksek 6zgiilliige sahip
gibi goriinse de ¢evresel faktorlerin ya da ortamda bulunan
diger reaktif maddelerin etkisiyle zaman zaman yanlis
pozitif veya yanlis negatif sonuglar ortaya ¢ikabilmektedir.
Ornegin luminol olay yerindeki kan izlerinin gozle goriiliir

hale getirilmesi amaciyla kullanilir. Ancak luminoliin farklt

kimyasallarla da reaksiyona girebiliyor olmasi kana 6zgi
bir reaktif olmadigin1 gostermektedir (7). Benzer sekilde,
antijen-antikor iligkisinden yararlanilan kaset testleri de
¢esitli gevresel kosullardan etkilenerek yanlis pozitif ya da
yanlis negatif sonuglar verebilir. Dolayisiyla, olay yerinde
uygulanan 6n tarama testleri nemli ip uclart sagliyor olsa
da bu bulgularin laboratuvar ortaminda dogrulayici testler
ile desteklenmesi bilimsel giivenilirlik agisindan gereklidir
(2). Adli olgularin aydinlatilmasinda kritik 6neme sahip
olan bu dogrulayici testler, epigenetik ¢alismalarin temelini
olusturan DNA ve RNA tabanli analiz yontemleri ile

miimkiindiir (8,9).

Bu c¢aligmada, adli kimliklendirmede kullanilabilecek
DNA metilasyon (DNAm) tabanli viicut sivisi tanimlama
yontemleri incelendi, ek olarak DNAm veri tabanlarinin
kapsam ve isleyisi hakkinda bilgi verildi. Ayrica,
RNA tabanli analiz ydntemleriyle karsilastirmali bir
degerlendirme yapilarak literatirde hangi ydntemin
daha giivenilir ve uygulanabilir olduguna dair bulgulara
yer verildi. Son olarak, DNA degradasyonu ve miktar
mevcut metodolojik  zorluklar ve

yetersizligi  gibi

kisitlamalar  tartisilarak  bu  analiz  ydntemlerinin
gelecekteki kullanim alanlarindan, adli biyolojik delillerin
degerlendirilmesi ve anlamlandirilmast baglaminda adli
bilimler ile hukuk arasindaki kesisim alanina sundugu

katkidan ve gelistirilme potansiyelinden soz edildi.

MATERYAL VE METOD

DNA metilasyonuna dayali adli kimliklendirme
¢alismalarini iceren bu derleme, kapsamli bir literatiir
taramasina dayanan narratif derleme niteligindedir.
Literatiir taramasi1 PubMed, Scopus, Web of Science (WoS)
ve Google Scholar olmak iizere uluslararasi veri tabanlari
kullanilarak yiiriitiildii, Tirkge ve Ingilizce kaynaklar
degerlendirildi. Literatiir, konuya iliskin mevcut bilgi

birikimini ortaya koymak ve adli biyoloji baglaminda
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viicut sivisi kimliklendirme yontemlerini degerlendirmek

amaciyla incelendi.

Tarama siirecinde, adli biyolojide viicut sivilarinin
kimliklendirilmesinde DNA metilasyon analizi yonteminin
kullanimini konu alan ¢aligmalar; ‘DNA methylation’ and
‘DNA methylation markers’, ‘body fluid identification’,
‘forensic epigenetics’ or ‘forensic biology’ ile bunlarin
Tiirkge karsiliklari olan ‘DNA metilasyon belirtegleri’,
‘viicut stvilarinin kimliklendirilmesi’ve ‘adli epigenetik’
gibi anahtar kelimeler kullanilarak segildi. Caligsmalarin
baslik, O6zet ve tam metinleri incelenerek uygunluk
degerlendirmesi yapildi. Calismada oncelikli olarak
2020-2025 yillart arasinda yayimlanmis hakemli bilimsel
arastirmalar tarandi ve analiz edildi. Belirtilen tarih aralig1
diginda kalan yayinlar ise, konunun kuramsal altyapisini
desteklemek ve kavramsal c¢erceveyi agiklamak amaciyla
anlatimsal boliimlerde kaynak olarak kullanildi. Diglama
kriterleri dogrultusunda; yayimlanmamis tezler, konferans

bildirileri, 6zet metinler ve tam metnine erisilemeyen

calismalar analiz dis1 birakildi.

Ik tarama sonucunda toplam 110 calisma belirlendi.
Baslik, 6zet ve tam metin incelemesi sonucunda dislama
kriterlerine uyan ve duplike olan c¢aligmalar analiz disi
birakildi ve nihai olarak 57 ¢alisma derlemeye dahil edildi.
Dahil edilen caligmalar ile DNA metilasyon analiziyle
viicut sivist kimliklendirme yontemleri {izerine derleme
bilgi sunuldu. Caligma, sistematik derlemelere 6zgii bias
degerlendirmesi, bagimsiz degerlendirici analizi veya

PRISMA akis semasi igermemektedir.
Viicut Sivilariin Kimliklendirilmesi

Adli biyolojinin en kritik adimlarindan biri, olay
yerinde tespit edilen biyolojik materyalin kdkeninin dogru
tanimlanmasidir. Viicut sivilarinin kaynaginin belirlenmesi
hem bireyin olayla iliskisini degerlendirmede hem de
delillerin baglamini ¢éziimlemede temel rol oynar. Adli

olgularda en ¢ok karsilagilan periferik kan, menstrual kan,

meni, tiikiirik ve vajinal sekresyon sivilari, adli olgunun
aydinlatilmasi siirecinde 6zel éneme sahiptir. Geleneksel
test yontemleri simurli 6zgiillige sahipken, giiniimiizde
epigenetik alanindaki ilerlemeler sayesinde 6zellikle
DNAm temelli analizler, biyolojik stvilarin kaynagini daha
yiiksek dogrulukla belirleyebilmektedir (10). Bu baglamda,
adli kimliklendirmede DNAm profilinin analizi, s6z konusu

bes viicut sivisinin kokeninin tespit edilmesinde potansiyel

bir arag olarak 6ne ¢ikmaktadir.

Su¢ olaylarinin  aydinlatilmasinda  laboratuvarda
geleneksel olarak kullanilan ydntemler, klasik yontemler

olarak ifade edilir:
Klasik Yontemler

Viicut sivilarinin  kimliklendirilmesinde kullanilan
klasik yontemler, adli biyoloji alaninda temel referans
araglar olarak bilinir. Bu yontemler, 6n tarama testleri ve
dogrulama testleri olmak {izere iki ana grup altinda toplanir:
on tarama testleri, olay yeri incelemesinde sivilarin
varhigmi hizli ve pratik sekilde tespit ederek analize yon
verirken; dogrulama testleri, laboratuvar ortaminda daha
yiiksek ozgiillikte calisarak sivinin kaynagimi kesin bir
sekilde belirlemeyi hedefler (6,11). Farkli viicut sivilarina
ozgli klasik yontemlerin calisma prensipleri, 6zgilliik
sorunlari ve dogrulayici testleri Tablo 1’de karsilastirmali

olarak sunulmustur.

Klasik yontemler hizli, ucuz ve pratik olmalari nedeniyle
viicut stvilarinin kimliklendirilmesinde yaygin olarak tercih
edilse de; farkli viicut sivilart arasindaki biyokimyasal
benzerlikler, dis etkenlere bagli bozulmalar ve smirlt
ozgiilliik gibi faktorlerden dolayi bu testler ¢ogu zaman
kesin tani i¢in yetersiz kalmaktadir. Bu durum, ozellikle
birden fazla kaynagin bulundugu karigim 6rneklerde ciddi
belirsizliklere yol agabilmektedir. Son yillarda, epigenetik
diizeyde daha hassas ve 0zgiil analiz ydntemlerinin
gelistirilmesine yonelik arastirmalarda dikkate deger bir

artis gozlemlenmektedir. Bu baglamda, viicut sivilarina




Adli Tip Dergisi

Viicut Srvilarinin Kimliklendirilmesinde Giincel DNA Metilasyon Y dntemleri

6zgii belirtecler sunarak biyolojik sivinin kimligini ortaya

koyabilecek; diisiik miktarda ya da bozunmus orneklerde

dahi ise yarayabilecek nitelikte olan DNAm dayali analiz

yontemlerine olan ihtiyag 6nemli derecede artmaktadir.

Tablo 1. Adli biyolojide kullanilan klasik viicut sivisi kimliklendirme yontemlerinin karsilastirilmasi.

Viicut Sivisi

Test Tipi ve Prensibi

Ozgiilliik Sorunlar

Dogrulama Testleri

Avantajlar & Dezavan-
tajlar

On Tarama: Kas-
tle-Meyer, Benzidin
(Hemoglobinin peroksi-

Hizli sonug verir, an-
cak bazi bitkiler veya

Takayama ve Teich-
mann (Hemoglobinin

Avantaj: Hizli ve olay
yerinde pratik uygula-

Periferik Kan daz benzeri aktivitesi). klmyasalla:r.ne_det?lyle kristal yapisin1 hede- ma..]?ezhavsimta_]: Ye_lnhs
. yanlis pozitif riski tagir pozitif riski ve kesin
Kemiliiminesans: Lu- fler) (11). .. o
. (12,13). tant i¢in yetersizlik (7).
minol.
Hemoglobin testleri
Fibrin bozunma iirtinii pozitif ¢iksa dahi per-
olan iferik kandan ayrilmasi Dezavantaj: Klasik kan
Menstrual zordur. Klasik dogrulama testleri ile ayrimi gok
Kan D-dimer seviyesinin testi yoktur. zor, dzgiilliik kisitlidir
immiinolojik yontemler- D-dimer seviyesi per- (13).
le tayini (5,13). iferik kandan ayristir-
maya odaklanir.
Prostat Spesifik
On Tarama: Seminal O"zgu}lu%u"sml{hdu Antijen (PSA? ve Dezvavantajz Azospermi
. clinkii diisiik diizeyde Semenogelin im- (dogustan veya vazek-
. Asit Fosfataz (SAP) en- . .. . . . . ;
Meni im aktivitesine davanir olsa bile Vajinal Asit miinolojik testleri, tomi sonrast) vakalarin-
(1) 4 Fosfataz (VAP) ile ben- Spermatozoanin da mikroskobik tayin
’ zerlik gosterir (11). mikroskobik identifi- miimkiin olmaz (6,13).
kasyonu (13,14).
Amilazin (AMY?2)
Amilaz (AMY1) aktivi- meni, vajinal sekresyon Dezavantaj: Sinirli
Tiikiiriik tesini saptamaya yonelik ve pankreatik salgilar- Klasik dogrulama ozgiilliik, karisim
kimyasal veya immiino- da da bulunmasi, yanlis testi yoktur. orneklerde ciddi belirsi-
lojik testler. pozitif/negatif ihtimali- zlik (11).
ni artirir (11).
Epitel hiicre morfo- Avantajﬂ: Morfoloji ve
lojisi ve bakteriyel f:iora igozlem}enerek
flora degerlendirmesi. Desisken 6zeiilliik on degeﬂendlrme
Vajinal Ostrojen reseptorleri, EIs Zgu U, Klasik dogrulama yapilabilir.
.. . - genellikle morfolojik .
Sekresyon vajinal peptidaz enzimi testi yoktur.

ve PAS (Periodic Acid
Schiff) reaktifi sap-
tamasi (5,11).

veya flora temellidir.

Dezavantaj: Menstrual
dongii ve hormonal
duruma gore tayin
zorlagmaktadir.

Vicut Sivilarimin Adli Kimliklendirmedeki Roli

Adli  delillerin  degerlendirilmesinde  biyolojik
materyalin yalnizca kime ait oldugu degil, ayn1 zamanda
hangi viicut sivisindan kaynaklandigi da kritik Oneme
sahiptir. Olay yerinde bulunan bir viicut sivisinin tiirt;
olayin niteligi, zamanlamasi ve faile dair ipuglar1 agisindan

belirleyici olabilir. Adli olaylarda sik karsilagilan periferik

kan, menstrual kan, meni, tiikiirik ve vajinal sekresyon
stvilar1 hem fiziksel hem molekiiler 6zellikleri bakimimdan
farklilik gosterir. Ancak bazi olaylarda bu sivilar karigim
halinde bulunabildiginden makroskobik olarak birbirinden
ayirt etmek oldukga gii¢ olabilir. Ozellikle cinsel saldiri
vakalari, siddet suglar1 ve olay yerinde birden fazla bireyin
biyolojik materyalinin bulundugu durumlarda siv1 tiiriiniin

belirlenmesi kimliklendirmenin yan1 sira, olaymn yeniden
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kurgulanmasi agisindan da kilit bir agsama olarak kabul

edilmektedir (15).
Epigenetik

Epigenetik; beslenme aliskanliklari, fiziksel aktivite,
stres seviyesi, alkol, sigara ve yasa distmaddelerin kullanim1
gibi cevresel faktorlerin etkisiyle, genomik materyal olan
DNA dizisinde herhangi bir degisiklik meydana gelmeden,
gen ifadesinin ‘kalitilabilir’ bi¢cimde diizenlenmesini
saglayan molekiiler mekanizmalar biitiniidiir (8,10). Bu
mekanizmalar, yer ve zaman parametrelerine bagli olarak
genlerin susturulmasini veya aktif hale getirilmesini saglar

ve gen ifadesinin kontrol edilmesini miimkiin kilar (15).

Epigenetik  diizenlemeler, Sekil 1’de goriildiigii
gibi DNA metilasyonu ve hidroksimetilasyonu, histon
proteinlerinin  post-translasyonel modifikasyonlar:t ve
gen kodlamayan RNA molekiillerinin diizenleyici rolleri
olmak iizere ii¢ ana mekanizma ile siniflandirilmaktadir.
Bu mekanizmalar, genom dizisinde herhangi bir degisiklik
meydana getirmeksizin gen ekspresyonunun kontroliinii

saglar.

DNA

Modifikasyonlann ' EPiGENETIK —

/

Metilasyon /

Epigenetik  diizenleme yollar1 arasinda DNA
metilasyonu, en kapsamli bigimde aragtirtlan mekanizmadir
(9). ikinci 5Snemli mekanizma olan histon modifikasyonlar,
DNA’nin etrafini sardig1 histon proteinlerinin N-terminal
kuyruklarinda meydana gelen asetilasyon, metilasyon,
fosforilasyon ve ubikitinasyon gibi kimyasal degisiklikleri

(16).

histon kuyruklarima eklenen kimyasal gruplar araciligryla

kapsar Bu post-translasyonel modifikasyonlar,
kromatin yapismnin yogunlugunu dogrudan etkileyerek
genlerin transkripsiyonel olarak aktif ya da pasif durumda
olmasmi belirler (17). Histon asetilasyonu genellikle
transkripsiyonel aktivasyonla, histon metilasyonu ise hem
aktivasyon hem de baskilanmayla iliskilendirilmektedir
(18,19). Bunlarmn yan1 sira, mikro RNA (miRNA) ve uzun
kodlamayan RNA (IncRNA) gibi gen kodlamayan RNA
molekiilleri ise, mRNA degradasyonu ya da translasyonel
baskilama yoluyla protein sentezinin dolayli olarak
diizenlenmesinde gorev alir (8). Sonug olarak, bu ii¢ temel
epigenetik mekanizma birbirleriyle etkilesimli bir bigimde
calisarak hiicresel kimligin korunmasmi ve dokuya/
stviya Ozgii gen ekspresyon motiflerinin olusumunu

saglamaktadir.

Kodlamayan
RNA’lar

\
\ IncRNA

Hidroksimetilasyon miRNA
Histon
Modifikasyonlart
Fosforilasyon Sumoilasyon :
. Asetilasyon Ubikitinasyon -
Metilasyon i b Biyotinilasyon

Sekil 1. Gen ifadesini yoneten epigenetik mekanizmalar
[Kaynak (8) temel alinarak yazarlar tarafindan yeniden ¢izildi].
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Epigenetik, organizmanin yasami boyunca sabit
kalan X kromozomunun inaktivasyonu, tekrar dizilerinin
susturulmast ve genomik imprintlenme gibi karari:
epigenetik isaretlerin yani sira; beslenme aligkanliklari,
stres seviyesi, toksin maruziyeti ve yasam tarzi gibi
gevresel uyaranlar nedeniyle gen ifadesinde geri doniisiimli
degisikliklere yol agabilen dinamik epigenetik isaretleri de
kapsamaktadir (16,20). Bununla birlikte, ebeveynin maruz
kaldig1 bir durum neticesinde, hiicresel ve transkripsiyonel
hafiza gibi jenerasyonlar arasi hafiza mekanizmalari
araciligiyla, atanin yasadigi bu maruziyetin yavruda da
epigenetik diizenlemeler seklinde karsilik bulabildigi

bilinmektedir (21).

Epigenetik mekanizmalarin  bireysel farkliliklar
yansitabilmesi ve gevresel etkilere duyarli olmasi; bireyin
kronolojik yasinin, yasam tarzinin veya viicut sivisinin
kaynagmin belirlenmesi gibi ¢esitli adli sorularin
yanitlanmasini miimkiin kilmaktadir (10). Adli olgularin
aydinlatilmasinda klasik DNA analizlerinin yetersiz
kaldig1 durumlarda, biyolojik 6rneklerden daha ayrintili
ve baglamsal bilgiler elde edilmesini saglayan adli
epigenetik, bilimsel yontemler 1siginda su¢ olaylarmin
aydinlatilmasina katkida bulunan ve hizla gelismeye devam
eden bir alt disiplin olarak 6ne ¢ikmaktadir. Son yillarda yas
tahmininden atasal soy belirlemeye, monozigotik ikizlerin
ayrimindan doku ve viicut sivisi kimliklendirmeye kadar
pek ¢ok alanda gerceklestirilen caligmalar, epigenetik
analizlerin adli baglamda kullanilabilirligini destekleyen

6nemli bulgulardir (15).

Genetik  yapmin  sabitligine  karsin;  epigenetik

modifikasyonlarin zamana ve ¢evresel faktorlere bagl
olarak degiskenlik gdstermesi,

sucun islenmesinde

bireyin sorumlulugu ile ¢evresel etkiler arasindaki

sinirin sorgulanmasina neden olmaktadir. Bu baglamda,
epigenetik analizlerin hangi durumlarda, kimler tarafindan

ve hangi amaglarla kullanilabilecegi, elde edilen verilerin

nasil yorumlanacagi gibi sorular; ceza hukuku, delil
degerlendirmesi ve yargilama siiregleri agisindan da son

derece onemlidir.
DNA Metilasyonu

Epigenetik diizenlemelerin en iyi karakterize edilmis
ve en yaygin incelenen mekanizmalarindan biri olan
DNA metilasyonu, genellikle sitozin (C) bazmin 5.
grubunun (-CH3) DNA
ile (DNMT) kovalent olarak

karbon atomuna bir metil
metiltransferaz  enzimi
baglanmasiyla meydana gelir (22). Baglanma sonucunda
olusan 5-metilsitozin (5-methylcytosine, SmC) yapisi,
¢ogunlukla sitozin-fosfat-guanin  (Cytosine-phosphate-
Guanine, CpQG) diniikleotid bdlgelerinde yogunlasir (23).
Bu biyokimyasal mekanizma, gen dizisinde herhangi bir
degisiklige yol agmaksizin genlerin aktif ya da sessiz
hale gelmesini saglayarak hiicresel farklilasma, genomik
stabilitenin korunmasi, imprintlenme ve X kromozomu
inaktivasyonu (Barr-body) gibi birgok biyolojik siirecin

temel diizenleyicisi olarak gorev yapmaktadir (24).

Sekil 2’de DNA ipligi {izerindeki gen bolgelerinin
on kisminda yer alan ve transkripsiyon faktorlerinin
baglanmasini ifadesini

kolaylastirarak  gen baglatan

promotor bolgesi ile metilasyonun hedef genin

transkripsiyonunu  durdurdugu, bdylece translasyonu

engelleyerek gen ifadesini baskiladigi goriilmektedir.

Gen ifadesinin metilasyon tarafindan diizenlenmesi,
tim hiicre tiirlerine doniisebilme potansiyeli tasiyan
pluripotent zigot hiicresinden farkli dokularin ve organlarin
olusumuna neden olmaktadir (25-27). Embriyonun erken
gelisim siirecinde, kromatin ipliklerin yeniden sekillenerek
yogun kromozom yapisindan transkripsiyonel duruma
gecisi, DNA ve histon modifikasyonlarinin dogru sekilde

gergeklesmesi agisindan 6nem tasimaktadir (28).

DNA’nin CpG diniikleotidleri; genellikle gen promotor

bolgelerine yakin yerlerde, CpG adalari olarak adlandirilan
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yogunlagmis kiimeler halinde yer alir. CpG adalarinda
meydana gelen metilasyon, transkripsiyon faktorlerinin
hedef genin promotdr bdlgesine baglanmasini engeller ve

genin susturulmasina (gene silencing) yol agar (20).

A metil grubu B

hedef gen promotér  hedef gen

Sekil 2. Hedef genin aktif transkripsiyonu (A), ve metilas-

yon sonucu hedef genin ekspresyonunun engellenmesi (B)
[Kaynak (15) verileri temel alinarak yazarlar tarafindan yeniden ¢izildi].

Genom c¢apmda yapilan epigenetik haritalama
calismalarinda genetik materyal olan DNA ipligi lizerindeki
metilasyon desenlerinin belirli bolgelerde tekrar ettigi
gozlenmistir. Epigenetik saat olarak tanimlanan bu bolgeler,
belirteg olarak kronolojik ve biyolojik yas tahmininde

kullanilmaktadir (22,29).

DNA metilasyonu, basta DNA metiltransferaz (DNMT)
enzimleri olmak {izere g¢esitli molekiiler bilesenlerin
etkilesimiyle gerceklesen bir epigenetik modifikasyondur
(17). insan genomunda toplam bes metiltransferaz enzimi
kodlanmaktadir: DNMT1, DNMT2, DNMT3A, DNMT3B
ve DNMT3L (30).

Sekil 3’te gorildigi gibi, DNMT3A ve DNMT3B
enzimleri de novo metilasyondan sorumludur. Bu enzimler,
sitozin bazina metil grubu ekleyerek SmC yapisini olugturur
ve boylece yeni DNAm motiflerinin meydana gelmesini
saglar (31). De novo metilasyon, &zellikle embriyonik
gelisim siirecinde kritik bir rol oynamaktadir. Temel olarak
erken gelisim doneminde sentezlenen DNMT3L ise,
katalitik aktiviteye sahip olmamakla birlikte, DNMT3A
ve DNMT3B’nin etkinligini artirarak metiltransferaz

aktivitenin diizenlenmesine katkida bulunur. Diger yandan

DNMT1 enzimi, hiicre dongiisiiniin S fazinda gergeklesen

DNA replikasyonu sirasinda, mevcut metilasyon desenini
koruyarak bu desenin yeni sentezlenen DNA ipligine
aktarilmasini saglar (32). TRDMT1 (tRNA aspartic acid
methyltransferase 1) olarak da bilinen DNMT2 enzimi ise,
ozellikle aspartik asit transfer RNA’sinda yer alan belirli
niikleotidlerin metilasyonunu gergeklestirerek tRNA’nin
yapisal biitiinliiglinii korur. Ayrica RNA viriisleri olmak
iizere gesitli patojenlere karsi gelistirilen immiin yanitin

diizenlenmesinde de kritik rol oynar (33).

DNMT3A | DNMT3B
NH, NH;

N de novo metilasyon '

A > L

sitozin 5-metilsitozin

Sekil 3. DNA metilasyon mekanizmasi. Sitozin bazina

metil grubunun eklenmesi
[(15,17) kaynaklarindan yararlanilarak sekil yeniden tasarlandi].

Farkli metillenmis bolgeler (Differentially Methylated
Regions, DMRs), birden fazla CpG adasindaki DNAm
profillerinin incelendigi, belirli genlerin zaman ve
hiicre tipine bagl olarak aktif ya da pasif hale gelmesini
saglayan hipermetilasyon ve hipometilasyon motiflerinin
gozlemlendigi, biyolojik durumlara ve g¢evresel faktorlere
gore degisiklik gosteren DNA  bolgeleridir (34).
Hipermetilasyon, metilasyon kazanimi ile gen ifadesini
baskilarken; hipometilasyon, metilasyon kaybiyla genlerin
asir1 ifade edilmesine yol agar ve normalden fazla protein
iretimine neden olur. Bu iki mekanizmanm analiz
edilmesiyle, DMR bélgelerindeki metilasyon desenlerinin
farkliliklar1 incelenerek bireyin biyolojik yasi ve diger

ozellikleri hakkinda tahminler yapilabilmektedir (35).

Son yillarda DNAm ile SNP bolgeleri arasindaki

iliskinin aydmnlatilmasina ydnelik arastirmalar kayda
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deger bir ivme kazanmigtir. SNP’ler, insan genomunda
en sik gozlenen genetik varyasyon tiirii olup hem protein
kodlayan bolgelerde (ekzonlar) hem de kodlamayan
diizenleyici elementlerde (promotor, intron, enhanser gibi
bolgeler) bulunabilmektedir (36). Ozellikle gen promotor
bolgelerinde yer alan kodlayict SNP’lerin (coding SNPs,
cSNPs), transkripsiyon faktorlerinin (TF) baglanma
bolgeleriyle cakisarak hem transkripsiyonel aktiviteyi hem
de lokal DNAm desenlerini etkileyebildigi gosterilmistir
(37). Bu bulgular, belirli SNP alt kiimelerinin polimorfik

etkilerinin yani sira, epigenetik mekanizmalar araciligiyla

gen ifadesini diizenleyebildigini de ortaya koymaktadir.

Promotor bolgelerinde yer alan bazi SNP’ler, CpG
dintikleotidlerinin varligi ve yoklugu lizerinde dogrudan
etkili olarak bu bolgelerin metilasyon potansiyelini
degistirebildiginden dolayi, CpG’ye bagli SNP belirtegleri
(CpG-linked SNP markers) olarak adlandiriimaktadir (38).
Bu tiir varyantlarin analizi yalnizca genetik profilin degil,
ayni zamanda epigenetik imzanin da degerlendirilmesini
miimkiin kildigindan, 6zellikle adli biyoloji baglaminda
karisgtm  Orneklerin - ¢éziimlenmesinde ve doku/viicut

sivisinin  6zgiil tanimlanmasinda giliglii bir analitik arag

olarak 6ne ¢ikmaktadir.

DNA  metilasyonunun molekiiler diizeydeki
mekanizmalari, gen ekspresyonunun diizenlenmesinden
hiicresel farklilasma ve genomik stabilitenin korunmasina
kadar genis bir biyolojik islev yelpazesi iizerinde belirleyici
rol oynamaktadir. Bu epigenetik isaretler, yalnizca normal
fizyolojik siireglerin  ve hastalik mekanizmalarinin
anlagilmast acisindan degil, ayn1 zamanda bireye Ozgii
cevresel maruziyetler, yaglanma siireci ve yasam tarzi
gibi faktorlerin izlenmesi agisindan da Onemli bilgiler
sunmaktadir. Bu nedenle DNA metilasyon profili verileri,
adli biyoloji disiplininde doku/viicut sivisi Orneginin
kokeninin belirlenmesi ve yas tahmini gibi kritik konularda
tamamlayici ve destekleyici bir arag olarak kullanilmaktadir.

Bubaglamda, DNAm analizleri klasik genetik incelemelerin

otesine gegerek adli sorusturmalarda ¢ok boyutlu bilgi

saglayan yenilikgi bir yaklagim sunmaktadir.
DNA Metilasyon Belirtegleri

Viicut  sivilarinin - kimliklendirilmesinde  klasik
yontemlerin siirliliklari, molekiiler diizeyde daha 6zgiil ve
giivenilir belirteglerin arastirilmasina zemin hazirlamistir.
Bu baglamda, DNAm profili son yillarda adli biyolojide 6n
plana ¢ikan, oldukg¢a hassas ve siviya 6zgii analiz olanagi
sunan bir ara¢ olarak dikkat c¢ekmektedir. Epigenetik
diizenlemelerden biri olan DNAm, farkli hiicre ve doku
tiplerinde belirli Oriintiiler sergilediginden, ayni bireye
ait biyolojik ornekler arasinda dahi ayirt edici sinyaller
tagtyabilmektedir (15). Bu ozellik sayesinde; bes temel
viicut stvisinin yalnizca DNA analiz yoluyla ayirt edilmesi
miimkiin hale gelmistir. Ayrica, DNAm analizleri, ¢evresel
faktorlere maruz kalarak bozulmus olan biyolojik drneklerde
de yiiksek dogrulukla sonug verebildiginden, adli olgularin

aydinlatilmasinda 6nemli bir potansiyel tasimaktadir.

Li ve arkadaslar1 tarafindan adli olaylarda hem biyolojik
ornegin kaynagint hem de Ornegin ait oldugu bireyi
aynt anda belirleyebilen entegre bir sistem gelistirildi
(39). Arastirmada 83 oOrnek igin viicut sivilarina 6zgi
bes CpG metilasyon belirteci (periferik kan i¢in PB-1/
cg04011671, menstrual kan i¢in MB-2/cg18069290, meni
icin SE-1/cg05261336, tikirik icin SA-2/cg09107912,
vajinal sekresyon i¢in VG-1/cg15988970) ile iki kontrol
bolgesinden olusan 7-plex CpG amplifikasyon sistemini
20-plex STR analiz sistemiyle birlestirerek kapiller
elektroforez temelli es zamanli bir tespit ydntemi
olusturuldu. Gelistirilen bu sistem bes temel viicut sivisini
hem tekil hem de karisik drneklerde basariyla ayirt edildi.
Ayn1 zamanda biyolojik sivinin kdkeninin belirlenmesi
ile bireyin tanimlanmasinda da yiliksek dogrulukla sonug
elde edildi. Bu yontemle yalnizca 0.1 ng DNA igeren

orneklerde dahi meni ve vajinal sekresyon tespit edilebildi.

Arastirmacilar ayrica oda sicakliginda bes ay boyunca
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bekletilen 6rneklerde de basarili sonuglar tespit ettiklerini
bildirdiler. Bu 6zgiin yaklasim, tek bir analizde biyolojik
stvinin tayini ile birlikte bireysel kimliklendirmeye katki

saglamaktadir.

Konrad ve arkadaglari tarafindan toplam 415 6rnek
tizerinden CpG belirteglerinin  metilasyon kaliplar1
kullanilarak bu sivilarin ayristirilmas: hedeflendi (40).
Periferik kan, nazal mukoza/kan, menstrual kan, meni,
tiikiiriik ve vajinal sekresyon igin secilen CpG belirtegleri
(NB-21, B-7, MB-4, SA-4, V-2, N-SE-27), bu biyolojik
stvilar ayirt etmede yiiksek dogrulukla sonug verdi. Bu
calisma DNAm analizinin, adli olaylarda viicut sivilarinin
tanimlanmast i¢in pratik ve giivenilir bir yontem oldugunu

bildirdiler.

Baska bir ¢alismada Silva ve arkadaslari tarafindan
madde bagimliligt ve ¢esitli hastaliklar gibi klinik
fenotiplere sahip bireylerde, doku ve viicut sivilarinin
tanimlanmasinda kullanilan belirli CpG bolgelerindeki
metilasyon desenlerinin, bu hastaliklar veya bagimlilik
durumlart nedeniyle etkilenip etkilenmedigi arastirildi
(41). Gelecek caligmalar i¢in farkli tibbi durumlari olan
bireylerde daha fazla CpG bdlgesinin incelenmesi ve bu
metilasyon belirtegleri iizerindeki potansiyel etkilerin
kapsamli bir sekilde degerlendirilmesi gerektigi sonucuna

varildi.

Yuen ve arkadaslarinin  gergeklestirdikleri  bir
calismada DNAm ile yas ve viicut sivilart arasindaki
iliskiyi nanopore adaptif drnekleme yontemini kullanarak
belirlemeyi amagladilar (42). 32 CpG bdlgesinin ¢ogunda
pozitif korelasyon tespit edildi. Nanopore adaptif
ornekleme yontemiyle, spesifik metilasyon belirteglerini
tanimlamada yiiksek dogruluk tespit edildi. Elde edilen
sonuglar, bu yenilik¢i yaklasimin 6zel DNA hazirligt
ya da ek biyokimyasal islemler gerektirmeksizin, tek
bir ornek tizerinden birden fazla metilasyon belirtecinin
profillenmesine olanak tanidigini

gosterdi. Calisma,

nanopore teknolojisinin adli epigenetik alanindaki
potansiyelini vurgulamakta ve gelecekteki arastirmalar
icin yeni metilasyon belirteclerinin kesfedilmesi agisindan

onemli firsatlar sunmaktadir.

Kim ve arkadaslari tarafindan viicut sivilarina 6zgii
DNAm belirteglerinin tanimlanmasi amaciyla SNaPshot
ve MPS (Massively Parallel Sequencing) ydntemlerinin
karsilastirildigi bir ¢alisma gergeklestirildi (43). Elde edilen
veriler; MPS yonteminin vajinal sekresyon, SNaPshot
yonteminin ise menstrual kan kimliklendirilmesinde
daha iyi c¢alistig1 bildirildi. Bu ¢aligma, viicut sivilarinin
tanimlanmasinda her iki metodun da avantajlarini ve

sinirlamalarini ortaya koymakta, hangi yontemlerin hangi

durumlarda daha etkili olduguna dair bilgiler sunmaktadir.

Son yillarda yiiriitiilen ¢alismalar, DNAm belirteglerinin
viicut stvilarinin kimliklendirilmesinde yiiksek dogruluk
orantyla kullanilabildigini ve klasik yontemlerle elde
edilemeyen bilgilerin epigenetik diizeyde elde edilmesinin
miimkiin hale geldigini ortaya koymustur. Ozellikle diisiik
miktardaki ya da bozulmus orneklerde dahi ayirt edici
metilasyon profillerinin tespit edilebilmesi, adli biyoloji
acisindan bu yontemin Onemini vurgular niteliktedir.
Giderek artan belirteg sayisi, gelisen analiz teknikleri ve
¢oklu (multiplex) panel uygulamalari sayesinde, DNA
metilasyonu yalnizca viicut sivilarinin tanimlanmasinda
degil, ayn1 zamanda olay yeri biyolojisinin karmagik
Oriintiilerinin ¢6ziimlenmesinde de 6nemli bir molekiiler
arag haline gelmektedir. Budogrultuda, DNA metilasyonuna
dayali analizlerin sahada rutin kullanima girmesi, adli
stirelerde daha net ve bilimsel temellere dayali yorumlarin

yapilmasina olanak saglayacaktir.
Adli Epigenetik Profillemede Kullanilan Metotlar

Gelisen molekiiler biyoloji teknikleri, hedef DNA

bolgelerinin  diziye dayali analizinden, metillenmis

bazlara ozgii primerlerle gergeklestirilen kantitatif

degerlendirmelere kadar genis bir yelpazede analiz imkani
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sunmaktadir. Bu béliimde, adli 6rneklerde yaygin olarak
kullanilan baglica DNA metilasyon analiz yontemleri ile
bu yontemlerin temel ¢aligma prensipleri kisaca ifade

edilmistir.
Metilasyona Duyarli Restriksiyon Enzimleri (MSREs)

Metilasyona duyarli restriksiyon enzimleri (Methylation
Sensitive Restriction Enzymes, MSREs), DNA tizerindeki
metillenmemis CpG bdlgelerini tantyarak bu spesifik
bolgelerde hassas bir sekilde kesim yapabilme 6zelligine
sahiptir (44). Bu sayede, oncesinde bisiilfit doniigiimiine
gerek  kalmaksizin  DNA metilasyon profili elde
edilebilmekte, bu da adli biyoloji uygulamalar1 agisindan
hizli ve etkili bir analiz yontemi sunmaktadir (15). MSRE
sisteminin PZR (Polimeraz Zincir Reaksiyonu) ile birlikte
kullanimi, 6zellikle adli &rneklerde siklikla karsilasilan
sinirlt miktarda ya da bozunmus durumdaki DNA
materyalinin etkin bir gekilde analiz edilmesini miimkiin
kilmakta ve DNA kaybi riskini en aza indirmektedir (45).
Adli uygulamalarda farkli viicut sivilarina 6zgii metilasyon
desenlerinin bu yontemle belirlenmesi miimkiindiir.
Ozellikle siirlt sayidaki hedef bélgenin analiz edildigi
durumlarda MSRE ile fragman analizi pratik ve diisiik

maliyetli bir segenek sunmaktadir.

Metilasyona Duyarli Tek Niikleotid Primer Uzantisi
(Ms-SNuPE)

Buteknik, DNA’nimsodyum bisiilfitilemuamele edilerek
metillenmemis sitozinlerin urasile donistiirilmesinin
ardindan, belirli niikkleotid pozisyonlarina 6zgii primerlerin
kullanildig1 tek niikleotid uzatma reaksiyonuna dayanir
(46). Uzatilacak olan niikleotid, ilgili pozisyondaki
metilasyon durumunu dogrudan yansittigi ig¢in yontem
yiiksek diizeyde oOzgiillik sunar. Ms-SnuPe teknigi,
belirli CpG bolgelerindeki metilasyon durumunu tek
baz ¢ozinirliginde degerlendirebilmekte; bu yoniiyle
yas tahmini ve doku/viicut sivisi kimliklendirme gibi
adli kullanilabilmektedir.

biyoloji uygulamalarinda

Ayrica, yalnizca metilasyonun varligini/yoklugunu degil,
aynt zamanda oranint da tespit edebilmesi sayesinde,
sinirli miktarda DNA igeren Orneklerde yapilan hassas

karsilagtirmalarda 6nemli bir avantaj sunmaktadir (47).
Bisiilfit Sanger Dizileme

Bisiilfit genom dizilemesi, tek baz ¢ifti ¢oziiniirligiinde
SmC’yi tanimlamak i¢in hem nitel hem nicel olarak etkili
bir yaklasim sagladigindan DNAm tespitinde altin standart
teknoloji olarak kabul edilir. Bu yontem ilk kez Frommer
ve arkadaglari tarafindan tanitilmistir ve sitozin ile SmC
aminasyon reaksiyonlarinin sodyum bisiilfit isleminden
sonra farkli ilerledigi bulgusuna dayanmaktadir (48).
Bu reaksiyonda, tek zincirli DNA’daki sitozinler urasil
kalintilarina doniiserek sonraki PZR amplifikasyonu ve
dizilemesinde timin olarak taninir. Ancak 5mC’ler bu
doniisiime karsibagisiktirve sitozin olarak korunduklarindan
SmC’lerin metillenmemis sitozinlerden ayirt edilmesi
saglanir. Bisiilfit isleminden sonra spesifik metilasyon
primerleri kullanilarak ilgi lokuslarindaki metilasyon
durumunun belirlenmesi igin ek bir PZR islemi gerekebilir
(49). Ancak bisiilfit Sanger dizileme; yogun laboratuvar
calismasi, zaman gereksinimi ve nispeten diisiik verimliligi
nedeniyle genellikle hedefli bolge analizleri igin tercih
edilmektedir. Yiiksek maliyet ve is giicii sebebiyle genis
kapsamli genomik metilasyon analizlerinde daha yiiksek
kapasiteli yeni nesil dizileme teknolojileri kullanilmaktadir.
Yine de kiiciik olgekli calismalarda, spesifik metilasyon
bolgelerinin validasyonu veya yiiksek hassasiyet gerektiren
uygulamalarda bisiilfit Sanger dizileme ydntemi hala
onemli bir ara¢ olarak kullanilmaktadir. Sonug olarak,
bisiilfit genom dizilemesi hem aragtirma hem de klinik
uygulamalarda DNA metilasyonunun giivenilir ve detayli
bir sekilde incelenmesine olanak taniyan vazgegilmez bir

tekniktir.

Son yillarda, bisiilfit temelli analizi prensip edinen

cesitli yontemler gelistirilmisti. Metilasyon Spesifik
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PCR(MSP), Kombine Bisiilfit Kisitlama Analizi (COBRA)
ve Metilasyona Duyarli Tek Niikleotid Primer Uzantisi
(Ms-SNuPE) gibi teknikler, farkli uygulamalara hizmet
eden giiglii araglar haline gelmistir. Metillenmis sitozini
kendi kesme tanima bdlgelerinde 6zel olarak taniyabilen
kisitlama enzimlerinin duyarliligina dayali diger DNA
metilasyon yaklagimlariyla karsilagtirildiginda, bisiilfit
bazli DNA metilasyon analizi ¢ok daha yiiksek tespit
hassasiyeti, niceliksel dogruluk ve genis Ornekleme
kapasitesi sunar. Ozellikle tiikiirik, meni ve vajinal
sekresyon gibi viicut sivilarina 6zgli metilasyon profilleri
sayesinde adli biyolojide sivi kaynaginin belirlenmesi gibi

uygulamalar da miimkiin hale gelmistir.
Bisiilfit Pirosekanslama

Bisiilfit pirosekanslama; yiiksek dogruluk, duyarlilik
ve hassas kantitatif O6l¢lim kapasitesi sayesinde adli
epigenetik analizlerde en ¢ok tercih edilen yontemlerden
biridir. Bu teknikte bisiilfitleme isleminin ardindan hedef
DNA bolgelerine 6zgili primerlerle PZR gergeklestirilir
ve niikleotidlerin sentezi sirasinda agiga ¢ikan inorganik
pirofosfat miktari, ger¢ek zamanli senteze dayali 151k
sinyalleri araciligiyla dlgiilerek metilasyon diizeyleri nicel
olarak belirlenir (15). Ayni1 anda birden fazla CpG bolgesinin
metilasyon oraninin hassas bigimde saptanabilmesi, kan,
meni ve tiikiirik gibi viicut sivilarina 6zgii metilasyon
desenlerinin ayrigtirilmasinda etkili sonuglar verir. Ayrica,
50-100 baz ¢ifti uzunlugundaki kisa genomik bolgelerde
¢ok sayida CpG lokusunu analiz edebilme kapasitesi
sayesinde, sinirli miktarda ya da bozunmus durumdaki eski
DNA o6rneklerinden de giivenilir sonuglar elde edilebilir.
Yontemin yiiksek verimliligi, kantitatif yapisi ve mevcut
laboratuvar altyapistyla uyumlulugu, adli laboratuvar
uygulamalarinda yaygin olarak kullanilmasini miimkiin

kilmaktadir.

Yeni Nesil Dizileme (Next Generation Sequencing,

NGS / Massive Parallelle Sequencing, MPS)

Yeni Nesil Dizileme, milyonlarca kisa DNA dizisinin
es zamanli olarak sekanslandigi yiiksek kapasiteli bir
yontemdir. NGS teknolojileri, 2000°li yillardan itibaren
genetik arastirmalarda kullanilmaya baglamis, giiniimiize
kadar hiz, maliyet ve veri isleme kapasitesi agisindan
onemli gelismeler kaydetmistir. Geleneksel kapiller
elektroforez tabanli yontemler tek seferde sinirhi sayida
belirteci analiz ederken, NGS ile STR, SNP, mtDNA ve
epigenetik belirtegler tek bir is akisinda ve kisa siirede

analiz edilebilmektedir (50).

NGS tabanlt metilasyon analizlerinde, genellikle ilk
adim DNA’nin sodyum bisiilfit ile muamele edilmesidir.
Dontisime ugramis DNA, dizileme kiitiiphanelerine
hazirlanarak MPS platformlarinda sekanslanir. Giiniimiizde
adli analizlerde kullanilan MPS platformlarimin iki ana
saglayicist bulunur ve bu platformlar farkli dizileme
sentezle

kimyalarmi kullanir  (51). Illumina sistemi

dizileme (sequencing-by-synthesis) kimyasini temel
alirken, Thermo Fisher Scientific sistemi ise yari iletken

tabanli lon Torrent dizileme kimyasiyla ¢aligmaktadir (52).

Adli bilimlerde NGS/MPS teknolojilerinin sundugu
avantajlardan biri karma Orneklerin ¢dziimlenmesinde
gosterdikleri basaridir. Diisiik miktarda DNA igeren,
bozunmus veya birden fazla biyolojik sivi igeren
orneklerde dahi anlamli veriler elde etmek miimkiindiir.
Ayrica metilasyon analizinin yani sira, ayn1 veri lizerinden
STR ve SNP gibi diger genetik belirteglerin de analiz
edilebilmesi, kimliklendirme siireglerinde ¢ok boyutlu
bir yaklagim saglamaktadir. NGS teknolojisi, viicut

stvilarinin -~ kimliklendirilmesindeki  katkilarinin ~ yani

sira, insanda yas ve DNA metilasyon seviyesi arasindaki
korelasyonun incelenmesi ve monozigot ikizlerin
birbirinden ayirt edilebilmesi gibi konularda da 6nemli

katkilar saglamaktadir (50). NGS tabanli metilasyon
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analizleri yliksek maliyet, ileri teknik altyapi ve uzman
personel gerektirse de, teknolojinin hizla gelismesiyle
birlikte bu engellerin agilmast beklenmektedir. Metilasyon
profillemesinin bireye 6zgii biyolojik izlerin tespitindeki
potansiyeli ve NGS’nin ¢oklu belirteg analizindeki

istlinliigli bu yontemi adli molekiiler biyolojide devrimsel

bir konuma tagimaktadir.
Kiitle Spektrometrisi (MS)

Kiitle spektrometrisi (Mass Spectrometry, MS) temelli
metilasyon analizleri, O6zellikle MALDI-TOF (Matrix-
Assisted Laser Desorption/lonization-Time of Flight)
ile Dbistilfit

teknolojisi isleminden ge¢mis DNA’nin

molekiiler agirhk  farkliliklarmimm — gézlemlenmesine
olanak saglar (15). Bu teknikle her bir CpG bolgesindeki
metillenme durumu, olusan fragmanlarin kiitle farkliliklart
tizerinden tespit edilebili. MS temelli analizler viicut
stvilarinin ayirt edilmesinde yiiksek hassasiyet ve 6zgiilliik
sundugu i¢in olduk¢a degerlidir. Ancak laboratuvar
maliyetleri ve cihaz ihtiyact nedeniyle daha ¢ok aragtirma

odakli ¢alismalarda tercih edilmektedir.

Adli Biyolojide DNA Metilasyonu ve Viicut Sivisi

Kimliklendirmenin Hukuki Boyutu

Adli biyoloji alaninda DNA metilasyonu; biyolojik
orneklerden yas, boy, viicut kiitle indeksi (BMI), doku tiirii,
sigara kullanim diizeyi ve ¢evresel maruziyet gibi detayl
biyolojik parametrelerin belirlenmesine olanak taniyarak
genetik analizlerin 6tesinde bir veri derinligi saglamaktadir
(53). Bu baglamda, DNAm analizlerinde genellikle
bisiilfit donlisiimiine dayali yontemler temel alinmakta;
ardindan gelen dizi analizleri ya da PZR tabanli metotlarla
metilasyon profilleri nicel ve bdlgeye 0zgli bicimde
degerlendirilerek yorumlanmaktadir. Adli uygulamalarda
DNAm analizleri; yas tahmini, monozigotik ikizlerin ayirt
edilmesi, viicut stvilarinin kimliklendirilmesi, atasal soy
ve parental orijin belirleme gibi birgok 6zel alanda 6nemli

katkilar sunmaktadir (15,21).

2014 yilina ait bir dava dosyasinda, failin tespitinde
viicut sivist  kimliklendirmesinin belirleyici rolii agik
bir bi¢cimde gorilmiistir (54). Kurban, aracinda ¢ok
sayida atesli silah yarastyla 6lii bulunmus, olay yerindeki
bulgular siiphelinin olayla temas ettigini gostermistir.
Stiphelinin ceketinde yapilan ilk analizlerde barut kalintist
ve kan izleri tespit edilmis, bu kan &rneklerinden elde
edilen DNA profili kurbanla eslesmistir. Ancak savunma,
kan miktarinin azligi nedeniyle dogrudan temasin
gerceklesmedigini, lekenin transfer yoluyla bulastigini 6ne
stirmiistiir. Bunun iizerine gergeklestirilen RNA tiplemesi,
yalnizca kanm varligini degil, ayn1 zamanda deri hiicresi
ve beyin dokusu varligint da ortaya koymustur. Bu doku
tiplemesi, kurbanin DNA profiliyle tam uyum goéstermis
ve failin dogrudan temasla olaya karistigini giiclii bigimde
kanitlamigtir. Beyin dokusunun belirlenmesi, savunmanin
ikincil transfer iddiasini g¢iiriitmiis; boylece mahkeme,
biyolojik delillerin nitel analizine dayali olarak failin
suclu olduguna hitkmetmistir. Bu vaka, molekiiler diizeyde
viicut sivist ve doku tanimlamasinin, olaymn baglamini
ve fail-magdur etkilesimini ortaya koyma giiciiyle adli
yargilamalarda ne denli kritik bir rol oynadigini somut

bicimde gdstermektedir.

DNA metilasyon analizleri, adli biyolojide viicut
stvist ve doku tiiriiniin belirlenmesine katki saglayan
ileri molekiiler yontemler arasinda yer almakla birlikte,
ceza muhakemesi hukuku agisindan dogrudan bireysel
kimliklendirme saglayan delillerden farkli bir konumda
degerlendirilmektedir. Bu analizler, bireyin genetik
kimligini ortaya koymaktan ziyade olayla iliskili biyolojik
materyalin niteligini belirlemeye yonelik oldugundan, ceza
yargilamasinda destekleyici ve tamamlayici bilimsel delil

niteligi tagimaktadir.

Ceza muhakemesi hukukunda bilimsel bir yontemin

delil olarak kabul edilebilmesi; yontemin hukuka

uygun sekilde elde edilmesi, analitik giivenilirliginin ve

tekrarlanabilirliginin saglanmasi, ayrica denetlenebilir
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olmasi kosullarina baglidir. Bu baglamda DNA metilasyon
analizleri, Tirk Ceza Muhakemesi Kanunu kapsaminda
bilirkisi incelemesi (CMK m. 63) ¢ercevesinde
degerlendirilmekte olup, elde edilen bulgularm diger adli

delillerle birlikte yorumlanmas1 gerekmektedir.

DNA metilasyon temelli analizlerin mahkemelerde

kullanilabilirligini temel  unsurlardan

biri

belirleyen
standardizasyon gerekliligidir. Kullanilan CpG
bolgelerinin dokuya 6zgiilliigi, diisiik miktar ve bozulmus
DNA o6rneklerinde yontemin duyarliligi, hata oranlarmin
belirlenmis olmast ve analiz protokollerinin agikga
tanimlanmas1 analitik gegerlilik acisindan kritik 6neme
sahiptir. Ayrica yontemin ayni1 ve farkli laboratuvarlarda
benzer sonuglar liretmesi, yani tekrarlanabilir ve yeniden
adli kabul edilebilirlik agisindan

zorunludur. Bu kapsamda ISO/IEC 17025 gibi kalite

iretilebilir olmasi,

standartlarmma uyum ve laboratuvarlar arasi validasyon

calismalari biiyiik 6nem tagimaktadir.

Uluslararas1  hukuk  ve  karsilastirmali  hukuk
perspektifinden bakildiginda, genetik ve epigenetik veriler
0zel hayatin gizliligi kapsaminda degerlendirilmektedir.
Avrupa Insan Haklart Mahkemesi igtihadi ve Avrupa
Konseyi diizenlemeleri, bu tiir verilerin yalnizca belirli,
mesru ve orantilt amaglarla kullanilmasint 6ngérmektedir.
Tiirkiye’de ise DNA metilasyon analizlerine 6zgii agik
bir mevzuat bulunmamakla birlikte, bu veriler kigisel
ve genetik veri niteligi tasidigindan, Kisisel Verilerin
Korunmasi Kanunu ve ilgili ikincil mevzuat gergevesinde

korunmaktadir.

Bilimsel delillerin mahkemelerde degerlendirilmesinde
kullanilan kriterler agisindan, DNA metilasyon analizleri
ozellikle Daubert ve Frye standartlar1 baglaminda
tartisilmaktadir. Frye standardi, yontemin ilgili bilim
camiasinda genel kabul gormesini esas alirken; Daubert
standardi yontemin test edilebilirligi, hata orani, hakemli

yayinlarda yer almast ve standartlarinin bulunmas: gibi

daha kapsamli kriterler getirmektedir. DNA metilasyon
analizleri test edilebilir ve bilimsel literatiirde genis
bigimde tartisilmis olmakla birlikte, heniiz evrensel olarak
kabul edilmis standart panellerin bulunmamasi nedeniyle,
bu yontemlerin mahkemelerde tek bagina hilkme esas
alimmasindan ziyade, adli

diger bulgularla birlikte

degerlendirilmesi daha uygun goriilmektedir.

Bu c¢ercevede DNA metilasyon analizleri, mevcut
bilimsel ve hukuki kosullar altinda, ceza muhakemesinde
kesin  delil niteligi tasimaktan ziyade, olayin
aydinlatilmasina katki saglayan yardimer ve tamamlayict

bilimsel kanitlar olarak degerlendirilmelidir.
Tiirkiye’de Yargitay Perspektifi

Tiirk yargi pratiginde bilimsel ve teknik nitelik tasiyan
adli incelemeler, ceza muhakemesinde bilirkisi delili
kapsaminda degerlendirilmekte olup, Yargitay’in yerlesik
ictihadinda bilirkisi raporlarinin tek basina hiikkme esas
almamayacagi, diger delillerle birlikte degerlendirilmesi
gerektigi vurgulanmaktadir. Bu yaklasim, o6zellikle yeni
veya gelismekte olan bilimsel yontemler agisindan daha da

belirgin hale gelmektedir.

DNA analizleri bakimindan Yargitay, klasik STR

temelli DNA profillemesini  yiiksek  giivenilirlige
sahip bir yontem olarak kabul etmekle birlikte, yeni
molekiiler tekniklerin uygulanmasinda yontemin bilimsel
gegerliligi, standardizasyon diizeyi ve bilirkisi raporunun
denetlenebilirligi iizerinde durmaktadir. Bu ¢ergevede
DNA metilasyon analizleri, bireysel kimliklendirme
saglamaktan ziyade viicut sivisi veya doku tiiriiniin
belirlenmesine yonelik oldugundan, Yargitay ictihadi
dogrultusunda yardimer ve destekleyici delil niteliginde

degerlendirilmelidir.

Yargitay kararlarinda siklikla vurgulanan bir diger
husus, bilirkisi raporlarmnin agik, gerekgeli ve bilimsel

temellere dayali olmasi gerekliligidir. DNA metilasyon
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analizlerine dayali raporlarin da kullanilan yontemi, analiz
siirecini, siirliliklart ve hata olasiliklarini agik¢a ortaya
koymasi, adil yargilanma hakkinin bir geregi olarak kabul

edilmektedir.
Avrupa Insan Haklart Mahkemesi (AIHM) Perspektifi

Avrupa Insan Haklar Mahkemesi, genetik ve biyometrik
verilerin kullanimi konusunda verdigi kararlarda, bu
tiir verilerin 6zel hayatin korunmasi hakki (ATHS m. 8)
kapsaminda degerlendirilmesi gerektigini agikga ortaya
koymustur. ATHM igtihadina gére, genetik veya genetik
benzeri biyolojik verilerin toplanmasi, saklanmasi ve
kullanilmast ancak kanunla 6ngoriilmiis, mesru bir amaca
dayanan ve orantili miidahaleler kapsamimda miimkiin

olabilir.

Bu yaklasim, epigenetik veriler agisindan da gegerlidir.
DNA metilasyon verileri, bireyin genetik kimligini
dogrudan ortaya koymasa bile, biyolojik o6zellikler
hakkinda bilgi i¢ermesi nedeniyle hassas kisisel veri
niteligi tasimaktadir. ATHM, bilimsel delillerin ceza
yargilamasinda kullanilmasinda, yontemin giivenilirligi
kadar, bireyin temel hak ve 6zgiirliiklerine miidahalenin

ol¢iiliiliigiinii de degerlendirmektedir.

AIHM igtihad1 ayrica, mahkemelerin bilimsel delilleri
elestirel bir degerlendirmeye tabi tutmasi gerektigini
vurgular. Bu baglamda, yeni veya gelismekte olan bilimsel
yontemlerin, mutlak dogrular olarak degil; sinirliliklariyla
birlikte, diger delillerle desteklenerek degerlendirilmesi

gerektigi kabul edilmektedir.

DNA Metilasyon Veritabanlari ve Adli Uygulamalardaki

Yeri

DNA metilasyon analizlerinden elde edilen verilerin

giivenilirligi, kullanilan yo6ntemin duyarlihigr kadar
referans alinan biyolojik verilerin niteligine de baglidir. Bu
nedenle, 6zellikle farkli viicut sivilarina 6zgli metilasyon

desenlerinin dogru bigimde tanimlanabilmesi i¢in kapsamli,

giincel ve giivenilir DNA metilasyon veritabanlarindan

yararlanmak biiyiik 6nem tagimaktadir.

Adli biyoloji uygulamalarinda en sik basvurulan
veritabanlarindan biri UCSC (University of California
Santa Cruz) Genome Browser ile entegre c¢alisan
MethBase veritabanidir. Bu platform, insan genomundaki
CpG bolgelerine ait detayli metilasyon profilleri sunar
(55). Viicut sivilarina 6zgii belirteglerin analizinde sikga
kullanilan MethBase, farkli dokular arasinda goriilen

epigenetik farkliliklarin kargilagtirilmasimi da miimkiin

kilmaktadir.

Onemli referans kaynaklardan biri de ENCODE
(Encyclopedia of DNA-Elements) Projesi’dir. ENCODE,
insan genomunun islevsel eclementleri tanimlamay1
amagclayan kapsamli bir proje olmakla birlikte, cok sayida
hiicre ve doku tipine ait DNA metilasyon verilerini de
icermektedir (56). Bu yoniiyle, kan, meni, tikirik ve
vajinal sekresyon gibi biyolojik sivilarin metilasyon
profillerini karsilastirmali olarak degerlendirme agisindan

onemli bir kaynak sunmaktadir.

NGSmethDB, hem hedefe yonelik hem de tim genom
bisiilfit dizileme verilerini igeren kapsamli bir DNA
metilasyon veritabanidir (57). Genis oOrnek yelpazesi
sayesinde, CpG boélgelerindeki metilasyon diizeylerinin
farkli bireyler ve doku tiirleri arasinda karsilagtirilmasina
olanak tanir. Icerdigi bisiilfit dizileme verileri ile, gesitli
viicut sivilarina 6zgii epigenetik belirteclerin analizine
katki saglamakta ve biyolojik sivilarin kaynaginin dogru

sekilde tanimlanmasina destek olmaktadir.

Bu veritabanlarina ek olarak; Ensembl, Human
Epigenome Project (HEP), Blueprint Epigenome, NIH
Roadmap Epigenomics Consortium, MethPipe ve MethHC
gibi pek ¢ok kapsamli DNA metilasyon veritabani
bulunmaktadir (58). Adli bilimlerde hem deneysel tasarim
hem de

asamasinda sonuglarin  biyolojik baglamda

degerlendirilmesinde bu tiir veritabanlart vazgegilmez
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araglardir. Bu kaynaklardan elde edilen bilgiler, adli
orneklerde kullanilan belirteglerin klinik ve biyolojik
giivenilirligini artirarak viicut stvilarinin dogru ve giivenilir

bir sekilde kimliklendirilmesini miimkiin kilmaktadir.

TARTISMA VE SONUC

Bu ¢alismada, olay yerinden elde edilen biyolojik
stvilarin - tanimlanmasinda klasik yontemlerden DNA
metilasyon analizlerine kadar uzanan genis bir perspektifle

viicut sivilarinin analizleri degerlendirildi.

Kimyasal ve enzimatik analizlere dayali geleneksel
biyolojik yontemler kolay erisilebilir ve hizli olsalar da bu
tekniklerin bozunmus materyallerde ve karigim 6rneklerde
yetersiz kaldig1, yanlis pozitif ya da yanlis negatif sonuglar
verme potansiyelinin oldugu literatiirde kabul gérmiistiir.
Bu durum arastirmacilart daha hassas, 6zgiil ve molekiiler
diizeyde ¢6ziim sunan yontemler gelistirmeye tesvik
etmisti. Bu baglamda DNA metilasyonu, hem dokuya
Ozgii epigenetik isaretlerin varligt hem de bozunmaya
karsi yiiksek stabilitesi sayesinde viicut sivilarinin
kimliklendirilmesinde potansiyel bir ara¢ olarak One
¢tkmistir. Calismada ele alinan giincel DNAm belirtegleri,
her sivi igin farkli CpG bdlgelerine ait 6zgiil metilasyon
profilleri sayesinde yiiksek dogruluk oraniyla basarili
veriler sunmustur. Gelistirilen yontemler dogrultusunda
hem biyolojik sivinin kaynagi hem de sivinin ait oldugu
bireyin kimliklendirilmesi tek bir analiz ile miimkiin hale
gelmistir. Bununla birlikte, bir bagka epigenetik analiz
metodu olan RNA tabanli yaklagimlar da 6zellikle hiicre
tipine 0Ozgili transkriptlerin tespitiyle viicut sivilarinin
kimliklendirilmesinde umut verici sonuglar sunmaktadir.
Ancak, RNA molekiiliiniin diisiik stabilitesi, adli olay
yerlerindeki eski ya da cevresel etkilere maruz kalmis
orneklerde basari oranini diisirmektedir. DNA metilasyonu
ise daha yiiksek stabiliteye sahip oldugundan, adli
uygulamalarda RNA’ya gore daha pratik ve giivenilir bir

¢ozlim sunmaktadir. DNA ve RNA verilerinin entegrasyonu;

stvi kaynaginin, olay zamaninin, olayda bulunan kisilerin
kimliginin belirlenmesi gibi konularda cift yonlii bilgi
saglayabilecegi icin gelecekte hibrit yaklagimlarin énem

kazanacag1 6ngoriilmektedir.

DNAm profili analizi, son yillarda olay yerinden elde
edilen biyolojik materyallerin incelenmesinde umut verici
sonuglar ortaya koysa da bu yontemin kigisel mahremiyet
iizerindeki etik ve hukuksal yonleri yogun bir tartigma
konusu olmaya devam etmektedir. Giiglii bir tanimlama
aract olarak DNAm analizinin kullanilmasi, bireylerin
genetik ve epigenetik bilgilerine dair hassas verilerin agiga
¢tkmasina yol acabileceginden, bu durum hem bilimsel
hem de toplumsal boyutta kisisel verilerin korunmasi ve
0zel hayatin gizliligi agisindan 6nemli sorular1 giindeme
getirmektedir. Dolayisiyla, DNAm profili analizinin adli
uygulamalarda kullanimi, mahremiyet haklartyla bilimsel
ilerlemeyi dengelemeyi gerektiren hassas bir alan olarak
degerlendirilmektedir. Gelecekte mahkeme salonlarinda
DNAm analizinin davalarin ¢dzliimiine katki saglayabilmesi
icin, bu alanda daha fazla arastirma yapilmasina ihtiyag

duyulmaktadir.

Sonu¢ olarak, DNAm belirtegleri; viicut sivilarinin
kimliklendirilmesinde gosterdigi yiiksek dogruluk orani,
cevresel faktorlere karsi dayanikliligi ve molekiiler
diizeydeki 6zgiilliigli sayesinde klasik yontemlerin Gtesine
gecerek adli biyolojide yeni bir donemin kapilarini
aralamaktadir. Giincel arastirmalarla desteklenen bu
yontemlerin, gelecekte daha biiyiik veri setleri, yapay
zeka destekli analiz platformlari ve standardize edilmis
panellerle birlikte adli sahada yaygin olarak kullanilacagi
ongoriilmektedir. Bu gelismeler dogrultusunda, DNA
metilasyonunun yalnizca bilimsel arastirmalarda degil,
hukuki siireclerde de daha belirgin ve etkin bir rol

istlenmesi kaginilmaz gériinmektedir.
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